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HE longest aqueduct in the world was 
yesterday formally set to its work of con- 
veying the waters of the largest artificial 

lake in Europe to the great and prosperous city of 
Liverpool. From its small beginnings in the days 
when we were busy with our possessions in France, 
with the annexation of Ireland, and when we were 
generally too much engaged abroad to attend to 
things at home, Lle’r-pwll has grown from an 
insignificant ‘ place on the pool” to the largest and 
most important shipping port in the world, with 
perhaps the one exception of London. 

During nearly 400 years the history of the now 
great city has been one of progress, if we omit the 
declining period which was at its height in Mary’s 
troublous times. Its great and almost pheno- 
menal growth and prosperity have been contempo- 
raneous with the invention and successful use more 
particularly of that class of machinery which has 
made Manchester famous. For about twenty 
years, however, previous to the great growth in the 
importation of cotton, a falling off in the customs 
receipts indicated decreasing commerce, but from 
that time the growth of trade and of population rose 
in almost exact relation to the numbers of bales of 
cotton imported. 

During the last census period the rate of increase 
in population was not quite so great as in the 
immediately preceding decades, but no less than 
518,000 people within the city boundaries and 
801,000 people within the area of distribution 
are now supplied with water by the Corpora- 
tion of Liverpool. Such a population will, at the 
rate of, say, 30 gallons per head, require over 
24,000,000 gallons per day, and to meet this demand 
the existing and extensive water supply works have 
become insufficient. The constant system of supply 
introduced with the Rivington Water in 1858, 
though aided by the public wells, failed in 1865, 
chiefly through defective pipes and fittings. The 
powers of the Corporation did not permit the radical 
condemnation of existing pipes and fittings, however 
unsuitable they might be, but by the employment in 
1878 of the waste water detection system now so 
widely used at home and abroad, the rapidly grow- 
ing insufficiency was checked and in succeeding 
years further diminished. By these and other 
means a threatened water famine was staved off 
and time obtained for projection and construction 
of the great aqueduct supply works which may 
now be looked upon as completed, and which 
will ultimately, when the intended three lines 
of aqueduct pipes are laid, give a supply from Lake 
Vyrnwy of 40,000,000 gallons per day. 
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Before giving a general description of the Vyrnwy | the valley. Its height, from the lowest part of the | only one of the intended three pipes has been laid, and 
Supply Works, it will be of interest to give at once a few | foundation to the parapet of the carriage way over it, is | the one which was yesterday put to work will deliver 
of the chief figures relating to the lake, the dam by which | 161ft. The height from the river bed to this parapet is | 13,000,000 gallons per day. The total cost of the works 
it is formed, the water impounded, and of the aqueducts. | 101ft., and the height from the river-bed to the sill, over | including the very costly and at first not intended tunnel 

The surface of the lake when full is 825ft. above the | which the water flows when the lake is full, that is, works under the Mersey, wi.l be about £1,900,000; while 
S2a; its surface area is 1121 acres, or two and a-half | between the arches supporting the viaduct, is 84ft. The the total expenditure, including legal expenses and purchace 
times that of the great Setton’s Reservoir, the largest greatest thickness of the dam at the base is 120ft., and of property round about the lake—as a matter of policy 
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Fig 1—-MAP OF LAKE VYRNWY, LIVERPOOL WATER SUPPLY 


artificial lake in France, which impounds the waters | the width of the roadway is 19ft. 10in. The batter of —and other works will reach a total of about £2,100,000. 
of the Cure, near Montsouche, in the department of | slope of the front or water-face of the dam is 1 horizon- The works were commenced in 1881. The great masonry 
Nivernais, France. | tal in 7°27 -vertical ; the slope of the back of the dam 

Lake Vyrnwy is four and three-quarter miles in length, | above ground level is 1 in 1°5. 
and from a-quarter to five-eighths of a mile in width.| The aqueduct is the longest yet constructed. To the 
The volume of water which it will contain above the | distributing reservoirs of Prescot its length exceeds sixty- | 
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Fig. 3—The Vyrr.wy Dam, Section Showing Magnitcde and Direction of Stresses and Contours of Foundation 
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level, down to which 40,000,000 gallons may be drawn eight miles, and to the Town Hall of Liverpool seventy- | ; Mo 
for Liverpool, is over twelve thousands of millions seven miles. This is thirty-two miles longer than the | 4 
—12,131,000,000—of gallons. The greatest depth of the famous Clandian Aqueduct, and fifteen miles longer than 
lake is 84ft. | the course of the Anio Novus, which for the last six miles | - 
The great Vyrnwy Dam, by which the waters of the | towards Rome was carried by the same arches as the 
Upper Vyrnwy, a tributary of the Severn, are impounded, | Aqua Claudia. : ; a 
is 1172ft. in length, from rock to rock of the two sides of | The Vyrnwy Works will—as already stated—provide a | dam was so far finished in 1888 that the \ alves were elosed 
—— 1 Tur Evcrverr, Vol. xl, p. 107. supply of 40,000,000 gallons per day ; but for the present, ' for impounding the Vyrnwy waters in November of tha 





NATIM LINE 
Figs. 4, 5, & 6—Sectiors of Valley in Line of Dam 





SuPrLeMENT, JuLY 15, 1992. THE ENGINEER: 


“uti, Wii 


| 


ait 
ail 


1886 





(For description see page 8) 


fy 
© 
io) 
A 
<a) 
| 
| 
< 
A 
a 
e 
Z 
oa) 
by 
> 
a 
ee) 
al 
fy 
o) 
Oo 
7, 
—_ 
fm) 
=| 
_ 
=) 
a 
= 
ee) 
H 








THE ENGINEER. 


— 





Burbuiiient, JuLy 15, 180%, 

















FO EN pe TT 














THE VYRNWY VALLEY—THE DAM BEFORE THE RISING OF THE WATERS 


year. Water was first delivered through the aqueduct with 
its temporary length in the bed of the Mersey in May 
of 1891, and the first supply through the permanent 
aqueduct flowed into the Prescot reservoir yesterday. 
The works are by far the greatest of their kind in Europe, 
and include the creation of a most beautiful lake, not 
simply taking possession of one, as was done for Glas- 
gow and for Manchester. 
HISTORY OF THE WORKS, 

It is now twenty-five years since Mr. Duncan, then 
engineer to the Liverpool Corporation, sent in, at 
their request, a report, proposing several alternative 
sources of supply, it having become necessary at that 
time to reduce the number of hours supply per day, 
although the Corporation had established the Green- 
lane works, had purchased the properties of the old 
waterworks companies, end had constructed the 
Rivington works, which were completed in 1856, under 
an Act obtained in 1847. In 1866 the Corporation 
went to Parliament for powers to purchase the com- 
pensation water which, under the 1847 Act, had to 
be given to the river Roddlesworth, and the construc- 
tion of the Yarrow reservoir. Mr. Duncan examined 
and rejected several possible sources of supply, in- 
cluding the Lancashire and Westmoreland Lakes, 
the Haweswater and Ulleswater Lakes, the Ribble, 
Dee, and Hodder rivers, several Welsh sources, and 
finally decided upon the Bala Lake as the best adapted 
for Liverpool. In May, 1874, the Corporation re- 
tained Mr. J. F. Bateman and Mr. Thomas Hawksley 
to report upon several schemes for an increased water 
supply described in a report by Mr. Jackson, dated 
April 21st, 1874. Reports were sent in by Mr. Bate- 
man and by Mr. Hawksley, the former recommend- 
ing a supply from Ulleswater and the latter a supply 
from the river Wyre, and in this supporting Mr. Jack- 
son. Mr. Bateman’s estimate fora supply from Wyres- 
dale was £2,141,000, as against Mr. Jackson’s esti- 
mate of £1,679,528, and Mr. Hawksley’s estimate of 
£2,000,000, all for twenty million of gallons. The 
distance to Wyresdale is not much more than half that 
to Ulleswater, but Mr. Bateman’s estimated cost for 
forty millions of gallons from this source was only 
£2,421,000. Mr. Bateman proposed that Manchester 
and Liverpool should combine to obtain eighty millions 
of gallons from Ulleswater, which would reduce the cost 
to Liverpool to £1,987,860. No action was taken on any 
of these reports, but a sub-committee was appointed by 
the Water Committee in 1876, and again in 1877, to 
report a new scheme for water supply. The report of this 
sub-committee took the form of an introduction to two 
reports by Mr. G. F. Deacon, the first, dated November, 
1877, being an examination of the Haweswater scheme, 
as modified in a proposal by Mr. Job Bintley. The 
Haweswater scheme, as compared with many of those 
previously suggested, had the advantage of giving a high 


fall, so that as a gravitation scheme it would have cost | 


bottom of the valley into the reservoir, having a capacity, 


less for conduit; but although the water is good in} as first proposed, of 8,000,000,000 gallons, but since 
quality, its quantity is not enough to have warranted the | increased as already mentioned to 12,120,000,000 gallons 


expenditure by a large growing town on such a distant | 


yet limited source. Mr. Deacon’s second report pro- 


posed a supply from the upper waters of the Vyruwy in! 





VIEW 


North Wales, and described the scheme at length. The 
| river Vyrnwy is a tributary of the Severn, and rises in 
| the east of the Berwyn range, within forty-five miles in 
a direct line of Liverpool, though the aqueduct will be in 
all nearly sixty-eight miles. The valley affords a 
splendid site for a reservoir, and was formerly no doubt a 
lake, the only work necessary to reconstitute it being the 
dam, which we illustrate,? across a narrow ravine 
between the steep hills which bound the catchment area. 
This area is about 18,000 acres, and the dam converts the 


| 2 See rlso THe ENSINEER, 5th February, 1886, and 7th January, 1887, 
| page 10. 








ACROSS VALLEY BELOW DAM, LAKE OVERFLOWING 





by increasing the height of the dam, This lake is shown 

in plan by the map, page 2. The surface of the reservoir 

will be 825ft. above the sea, and into it it will be easy to 
divert by short tunnels the water from the Afon 
Cowny gathering ground of 8000 acres, and that of 
the Marchnant stream comprising 2200 acres. In 
the whole area of 1121 acres to be submerged there 
was but one small hamlet, including a small church 
and less than forty cottages, the rateable value of 
which is only about £73. This hamlet—named 
Llanwddyn—as seen on the plan, page 2, was very 
prettily situated, and some very charming photo- 
graphs of it were taken from different points by 
Messrs. Robinson and Thompson, of Liverpool. 

In this report Mr. Deacon estimated the cost to 
be less than from either of the previously proposed 
gravitation schemes. In August, 1878, Mr. Deacon 
presented another report on the Vyrnwy scheme, in 
which he entered into more detail, and amongst 
other things proposed an increased height of dam, 
raising the contents of the reservoir to ten thou- 
sand millions of gallons, and giving results of special 
surveys of the line of the aqueduct and conduit, 
ordnance surveys not having been made of the 
country traversed. The opinions of Mr. Hawksley 
and of Mr. Bateman were obtained concerning the 
so far matured scheme, and both were favourable; 
but that of Mr. Hawksley especially so. Reports 
were obtained from Dr. Frankland and from 
Dr. J. Campbell Brown on the potable character of 
the water, which proved to be excellent. Other 
reports were obtained concerning the quantity of 
water available in the valley, the amount and the 
effect of the peat in the valley, all these being 
embodied in the third report of the special sub-com- 
mittee dated June, 1879. Asa result of this in- 
vestigation, Mr. Deacon prepared the preliminary 
plans and reports for the scheme for application to 
Parliament for the necessary powers, and com- 

leted plans were afterwards made and signed by 

r. Hawksley and by Mr. Deacon jointly as engi- 

neers. The necessary powers were duly obtained in 1880. 
During the discussions preceding the preparation of the 
Parliamentary plans it was decided thatthe material of the 
dam should be the hard grey slate of the valley, instead 
of earth as previously proposed, and that its form should 
be as illustrated by Fig. 8, page 2. 

The preliminary operations in a work of this magnitude 
necessarily occupied considerable time; but in his first 
annual progress report Mr. Deacon was able to state that 
nearly 150,000 cubic yards of excavation for the trench, 
555 yards of tunnel, and over eight miles of pipe line had 
been completed at the end of June, 1882. A simila 
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report at the end of June, 1888, showed 
that great progress had been made on 
the whole of the works, and the same 
remark applies to the progress reports of 
1884 and 1885, the whole of these show- 
ing further that all the arrangements 
had been most admirably organised for 
the most economical and simultaneous 
conduct of the operations throughout 
the whole line. The earthen dam was 
estimated to cost £311,410, and the 
masonry dam £650,527. This extra cost, 
however, secured not only greater trust- 
worthiness, but a great addition to the 
capacity of the reservoir. 

The report last mentioned was fol- 
lowed by one on questions to which 
birth had been given by complaints 
made by Mr. Hawksley, and although it 
was very difficult to extract any tangible 
reasons for the complaints, it was very 
obvious that he did complain. One 
thing at least seemed specific, and that 
was dissatisfaction as to the effect on 
the stability of the dam of the method 
of its construction. As a result, how- 
ever, of the complaint on this score, the 
Water Committee called in General Sir 
Andrew Clarke and Mr. Russel Aitken 
to report upon the construction and 
stability of the dam. Their reports 
agreed that it was satisfactory in every 
respect, and confirmed the remarks we 
had previously made as to the absence 
of any necessity for investigation into 
the question of stability. Indeed, Mr. 
Aitken took the trouble to calculate the 
section of a dam with the usual factor 
of safety, and to show by this how 
much the Vyrnwy dam is stronger than 
theory alone dictated. Mr. Aitken’s 
section isshownin Fig. 9, page 6, as placed 
upon the much larger actual section, the 
part shown by wide section lines being 
that adopted. These two reports were 
unanimous as to the high cians of 
the design and workmanship, on both of 
which subjects they thoroughly sup- 
ported Mr. Deacon, and not less in 
respect of his method of construction 
than in other points. 


THE VYRNWY VALLEY. 
As already stated, the Vyrnwy valley 


seems to have been the site of a lake of considerable size, | now that the dam is completed. It is surrounded by hills of ; material on the mountain sides and feet. 


LAKE VYRNWY 











THE NORTON WATER TOWER NEAR RUNCORN 





clad with foliage, that adds to the charm 
of a valley which has an unusually 
irregular und picturesque contour. This 
will be seen from the map plan, Fig. 1, 
which we give on page 2, which also 
shows the rivers and brooks flowing 
into the Vyrnwy, and the position of 
the masonry dam M at the south-east 
end. The so-called townships marked 
are not much more than names, the one 
hamlet of Llanwddyn, with its parish 
church, chapel, three public houses, 
and thirty to forty dwellings—shown in 
the bed of the reservoir—being the one 
evidence of the township of that name 
mentioned in several places on the map. 
The bed of the valley is very flat, and 
consists almost entirely of alluvium 
resting on the grey slate beneath. 
Over a large part of the bed this 
alluvium is of great depth, and every- 
where deeper than at the dam site ; and 
it was apparently by its deposition 
that the original lake became ultimately 
evanescent. In times of excessive 
rainfall the bed of the valley is even 
now covered for short periods, and in 
several places the evidence of remark- 
able changes in the main channel of the 
river Vyrnwy are visible, a large area 
having been carried away and re-de- 
posited within recent times. The allu- 
vium which forms the present valley 
bed is, no doubt, almost entirely due to 
the disintegration of the steep, slaty 
hills, much of the higher rock being of 
a rapidly exfoliating character, and in 
many places extensively disintegrating 
under atmospheric influences. This 
exfoliation and disintegration proceeded 
in past ages much more rapidly than 
now, and intheir progress have in the 
course of time loosened masses of vari- 
ous sizes, most of which have been 
early checked in their descent, in some 
cases by falling upon soft beds of fine 
material, or sometimes, when of very 
large dimensions, have gone thundering 
down to the bottom of the valley. 
Generally, it would appear that ages 
and ages of this disintegration and 
accompanying phenomena have pro- 
vided enormous accretions of mixed, 
soft, and hard, and more or less loose 
The lower 


but probably not solargeasthat which forms Lake Vyrnwy | great height, which are in some parts richly wooded and! parts of these accretions appear to have from time 
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to time been loosened or carried away by undermining 
torrential floods, and have been thus set free to 
descend through small ranges, millions of tons at a 
time, down the steep slopes of the mountain sides, 
cutting, grooving, and polishing as they slowly slipped. 
The primordial valley consists of some of the oldest of 


a. Mi 


____ Doubie cover plates Sixt 





more rapid in their action in removing from mountain 
sides and tops than they were in providing the 
waters by which the mechanically loosened materials in 
the valleys were carried away. But they gradually 
lessened in the approach to the conditions that we now 
know, and the valley bottoms were slowly filled with 


Crossing of the Vyrnwy Aqueduct under the Weaver Navigation: Triple line of ae 
‘ (Double cover plates 9444 
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this digression was in its early stages accompanied by 
the gradually dying forces that caused upheaval and gub. 
sidence, and through these changes of levels, caused the 
ultimate destruction or completion of lake basins. Most 
of the results of which we have spoken are generally, 


| and by Mr. Deacon amongst others, explained as of 
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the aqueous formations, the eastern portion being of the | detritus and by deposition. This is to be seen even now | glacial origin, and, although doubt may be expressed con- 
lower Silurian, and the western portion of the upper | in the basin of the Bala Lake, only ten miles from Lake | cerning the views put forth in this digression, we inust 
Silurian. The beds vary very much in thickness, as well | Vyrnwy. Speaking of this, Mr. Deacon says, “ There the 
as in hardness, and dip at a very sharp angle to the north | evidence is pretty conclusive that the lake was once more | that produced mountain ranges from the oldest aqueous 


and west, the mean strike of the strata being 65 deg. | than seven miles long, and covered at least 2000 acres. | formations could not but be accom 


conclude it by remarking that the great plutonic forces 


anied by minor, but 


north of east, and 65 south of west. Of the geological | It is now less than three miles and three-quarters long, still mighty, subaerial geological eieeens and further, 
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structure of the valley, Mr. Deacon has given some very 
interesting information in his reports. He remarks that 
the lower parts are interspersed in places with volcanic 
ash, sometimes showered down sparsely into the original 
subaqueous mud, which, by induration, became the hard 
clay slate, and sometimes deposited in such thicknesses 
as to form important beds of almost pure felspathic ash. 


The dip of the beds is indicated by the sections, Figs. 4, | 


5, and 6, which exhibit vertical planes perpendicular to 
the axis of the dam, and, therefore, along a line a little 
west of north and east of south, the axis of the dam being 
30deg. north of east and south of west. These aqueous 
rocks are now over 2000ft. above the sea, at the western 
end of the valley, and a few miles beyond in the same 
direction, is Aran Mawddwy, nearly 3000ft. in height. 
The older formations have thus been raised through an 
enormous range, and although over a small area the up- 
heaval appears to have been tolerably isoclinal when 
taken over larger areas, it is far from being so. In some 
parts the beds lie almost as though they had lifted and 
tilted as rigid slabs, but, on the whole, great contortions 
are remarkable, and as would be expected. The great 
upheavals, accompanied by subsidences, in this part of 
Wales, were the primordial valley-forming forces, and 
must have been accompanied by, if not caused by, tan- 
gential compression and crushing forces of vast magni- 
tude, which, along the valley lines, were dissipated in 
breaking and dislocating the strata. This broken and 
discrete material readily lent itself to the disintegrating 
atmospheric influences and removal by rainfalls and 
floods, vast as compared with anything we now know— 
floods which in their seaward rush carried detritus small 
and large with them. Along the ridge tops the strata 
were rent asunder to a considerable extent, but the 
tensile forces were in many places met by slow bending 
or by cracking in well-defined lines. For a long time 
atmospheric agencies were not, it may be imagined, 





AND 
and covers about 1200 acres. But the periods required 
to produce such changes in our present temperate climate 


BACKWATERLEVEL 
IS STONE PITCHING 

= “e ate 
~~ >) CITT 
SSS S| 


Sy 
Pr A, 


, , SI 

(a ZY th 

LY IF A/G p Z Yj 

poe YL 
Fig. 9-ACTUAL AND THEORETIC SECTION OF DAM 

extend far into prehistoric times ; the work of a century 


is comparatively insignificant now, and would be scarcely 
noticeable.” A good dea] of what we have pictured in 


DAM NEAR DOWN-STREAM SIDE, DATE END OF 





1886 


that glacial existence or action do not appear to be neces- 
sary to explain what may originally be due to the forces 
which gave to these old aqueous rocks their lofty position, 
or the tilted, contorted, bended, and folded condition in 
which we find the strata in these and other regions, nor 
to explain the existence of beds of alluvium drift or 
débris at various levels. 
RAINFALL, SUPPLY, AND COMPENSATION WATER. 

The rainfall over the Vyrnwy Valley catchment area 
is variable but great. Mr. Deacon mentions that of 
twenty rain gauges which have been in operation upon 
the Vyrnwy drainage area for many years, one to the 
east of the valley has recorded as little as 49°68in. in a 
year, while another to the west has registered 118:5lin. 
in the same time—more than three and a-half times as 
much as the average rainfall of Liverpool, and enough to 
supply the 40,000,000 gallons per day, after providing 
compensation water referred to hereafter to the rivers 
Vyrnwy and Severn, to the extent of four times the 
present minimum flow of Vyrnwy, Afon Cowny, and 
Marchnant, at the points of interception. These are seen 
on the lake map on page 2. Mr. Deacon has devised 
self-recording gauging apparatus, to which we shall refer. 
During the whole time that the work has been in pro- 
gress, gaugings have been constantly taken, and advan- 
tage has been taken of the exceptional facilities the con- 
struction of the wall and the outlet tunnels have afforded 
for experimental observations. The results of these have 
been tabulated. The following gives the flood discharge 
per twenty-four hours, which occurred during a visit we 
paid in March, 1887 :— 


Discharge over gauging section .., 1100 million gals. 
. fia river course... ... 100 ” 
in Total 1200 


” In cubic feet per second... 2222 


This is equivalent to 126 cubic feet per second per 1000 
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l 
acres, and equals a 3in. rainfall on the drainage area of splendid masses were obtained, and any quantity of the stone is over 800 tons per square foot. The mortar 


1720 acres. 7 


In order to obtain the required storage capacity, it was | 
necessary that the dam shown in its condition at the end 
of June, 1886, by the longitudinal sections on page 6, 
should have a height of 144ft. above the lowest part of 
the bar of rock upon which it is now being constructed, 


and of 84ft. above the bed 


| sound rock of sufficient sizes was procurable. 


to work, but it is very durable. 


ing and working the rock arises from the fact that the ing. 


employed is made from sand found in the valley, and 
The rock was quarried with difficulty, and is very hard from crushed or pulverised rock and Portland cement, 
It is of a dark grey The strength of the mortar increases with age, and after 
colour, and its weight is 2:06 tons per cubic yard, its two years has been found to stand a mean of 275°3 tons, 
specific gravity being about 2°72. The difficulty of quarry- | with very slight cracking, and of 284-7 tons before crush. 
The concrete, made with similar materials, gravel, 


and small lump rock, 





of the existing river. 
Above this again a via- 
duct of 1173ft. in length 
has been built upon the 
dam, as shown by the 
several illustrations on 
page 12. The central 
593ft. of this viaduct is 
carried upon _ arches, 
beneath which the over- 
flow from the lake will 
pass in times of flood and 
fall over the back of the 
dam to an artificial basin 
below. The compensa- 
tion water to the Vyrnwy 
and Severn will be dis- 
charged through the dam 
near the existing river 
level by one of two 
tunnels constructed in 





the masonry. One of 
these is shown in course 
of construction on page 
8, and can be seen in 
the engravings on pages 3 
and 9. The position of 
these tunnels are seen in 
the sections, page 6, and 
one is seen in the view 
herewith, which includes 
a portion of the back of 
the dam and tne outlet of 
the north-east discharge 
tunnel. They are each 
15ft. in diameter, and a 
pipe 39in. in diameter, 
governed by two valves, 
islaid in the north-eastern 
tannel, and will be used 





for regulating the level of the water in the lake. 

The south-western tunnel is similarly closed, but 
contains two pipes, one 18in. diameter for the discharge 
of not less than 10,000,000 gallons of compensation water 
per day, the other 30in. diameter for the discharge of any 
further quantity, and especially for the discharge of the 


monthly compensation water, which the 
Severn Commissioners succeeded in get- 
ting in Parliament, of 50,000,000 gallons 
on thirty-two days between March and 
October, just the time when the Liver- 
pool demand approaches the available 
supply and will be most severely felt. The 
ten millions is more than three and 
a-half times the minimum flow of the 
rivers Vyrnwy, Cowny, and Marchnant 
at the places of interception, and the 
fifty millions more than eighteen times 
the dry weather flow. Thus the Severn 
Commissioners gain enormously by the 
regulating functions of the lake, and at 
the expense of Liverpool. 


THE BUILDING OF THE DAM—THE 
MATERIALS, 


The section to be chosen for the dam 
which should impound the vast quantity 
of water, and to the depth which we have 
already mentioned, was, of course, one 
requiring grave consideration—a com- 
plete investigation of the bed of the 
valley upon which it was to be built, a 
rigid determination of the forces in- 
volved, and the best possible distribu- 
tion of the material employed. In Fig. 3, 
page 2, we give a section of the dam at 
the deepest part of the valley. It shows 
the magnitude and resultants of the static 
and hydrostatic forces concerned, and 
makes it so evident that the dam has an 
enormous factor of safety, that it is now 
unnecessary to do more than point out 
that the resultant of all the forces has a 
remarkably small angular departure from 
the vertical, and that the greatest possible 
pressure under any circumstances, lake 
full or empty, that can be brought to 
bear on either inner or outer toe of the 
dam cannot reach nine tons per square 
foot. This load of nine tons per square 
foot is very small in comparison with 
the maximum load to which the weakest 
of the materials of construction may 
be safely subjected, the average resist- 
ance to cracking of the concrete of which 
the dam is composed being 293 tons per 
square foot. 

It will have been seen that a very 
large supply of the hard slate rock hasbeen 
necessary not only in the construction of 
the dam, but for the bridges and other 


works. ‘This has been obtained from a quarry opened 
up, after much searching, on the eastern side of the 
valley, about a mile from the dam, and connected there- 
with by a double line of 3ft. gauge railway, having a: 
gradient of 1 in 30, down to the dam. Here some 


3 See Toe Encrxerr, Vol. Ixi, page 99 5th February, 1 86, and Vul, 


lgviii , 13th September, 1889 pie 218, 
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OF THE DAM— 


VIEW OF NORTH-EAST OUTLET TUNNEL, END OF 1C86 





THE BUILDING 


obtained by blasting, plugging, or wedging. Simultaneous 


mode of getting, and about two ounces of powder per ton of 
rock detached has been used, th2 blocks being afterwards 











LAKE VYRNWY — BRIDGE OVER RIVER ENNANT AT RHIW4RGOR 


but with all thin and sharply-angular parts removed ; the 
bottom roughly dressed by hammer and chisel, or 





reaches a strength of at 
least 187 tons per square 
foot when comparatively 
new, and breaks through 
the pieces of rock as 
much as through the 
cementing materials, and 
as a matter of fact it 
was found by the experi- 
mental tests of the blocks 
cut out at the wish of 
Sir Andrew Clarke, that 
all the above strengths 
were largely increased, as 
above mentioned. 

A trench having been 
dug through the over- 
lying alluvium to the 
parent rock, the cracked 
and loose portions of the 
rock surface were re- 
moved, and weak pro- 
jections dressed down. 
Building upon this was 
commenced. Every stone 
was carefully bedded in 
the cement mortar, ard 
beaten down by simul. 
taneous blows with a 
number of heavy hand 
mauls. In the spaces 
between the large b.ocks, 
smaller blocks were as 
carefully bedded, and all 
interstices filled with 
concrete thoroughly 
beaten down and packed 
by ramming with blunt- 
ended swords. Every 
stone and every interstice 


planes of cleavage are neither perpendicular to the beds | was as carefully placed, rammed, and filled as though 
nor to each other, so that rectangular forms cannot be | it were the only one to be done, and as if everything 
depended on it. 
electric blasting with powder has been found to be the best | ture, as a whole, has necessarily a much greater strength 
than is represented by the experimental crushing resist- 
ance, for in so large a mass a very large portion must be 


With this system of building, the struc- 


looked upon as encastré. A visit to the 
works impressed one with the care with 
which this work and the building in of 
the facing blocks, all of which were 
draughted, was done. Below the bed of 
the lake the trench on the inner face 
has been filled with well-rammed puddle, 
and from base to top every joint is 
pointed with cement mortar very care- 
fally rammed in with special rammers, 
after having been picked out to a depth 
of about three inches. The mortar used 
for this work was made as dry as pos- 
sible, and rammed with peg and flat 
rammers until its surfaces showed wet- 
ness, the flat rammers being about two 
inches wide, and from a-half to three- 
fourths of an inch thick. The work so 
well done must be tight, and there can 
be no chance of the stalactytic coating 
which has covered the Vervier dam. 

A very complete arrangement of mortar 
and concrete mixing machinery was em- 
ployed, the relative portions and pro- 
portions of water being so fixed that 
they could very well vary. The materials 
were each lifted by elevators into re- 
volving cylinders with internal vanes. 
After passing through part of the cylin- 
der, and being thereby thoroughly mixed 
dry, they passed a water spray, and 
became uniformly wetted. The concrete 
was mixed in similar cylinders. Both 
mortar and concrete fell into iron wagons, 
which ran to the dam wall, and were 
there lifted to the top by the steam 
cranes, as shown in the engraving on page 
8. These cranes were made by Messrs. 
Ransome and Rapier, from special de- 
signs for this purpose. The pulverised 
slate rock refuse, mixed with the sand 
in the proportion of two of pulverised 
rock to one of sand, was found to give a 
stronger mortar, with the same propor- 
tion of cement, than mortar made with 
sand and cement only, the proportion of 
sand and rock to cement being two and 
a-half to one. In the lowest part of 
the dam it was two to one, pulverised 
rock not being then used. 

Along the margin of the lake there is 
a carriage road eleven and three-quarter 
miles in length, at an elevation of from 
ten to thirty feet above the high- 
water level. This road crosses the 


subdivided by plugging, no pieces greater than seven or foot of the valley by the viaduct already referred 
eight tons being used. For the greater part of the dam, |t», and shown by the engravings, page 12, and the 
all the hearting, the stones are used in irregular forms, | tributary rivers and streams by masonry bridges over 
ithe gorge at the Cainant Pistyll—waterfall—over the 
Afon Hirddydd, the Eunant, the Rhiwargor River, 
hammer and set, and the upper part is always dressed | the Cedig and the Cynon; and by many storm culverts. 
down when too pointed in form. Some of the forms and | One of these bridges, the Eunant, we illustrate by the 
weights are shown in Figs.7,p 2. Thecrushing strength of ' engraving above. 


Like all the masonry of the dam, 
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straining tower, and bridges, it is constructed of the hard 
clay slate, and its design isremarkablein its fitness for such 
beautiful and rugged spots as that in which it is situated. 
If the art of the architect shows itself by fitness to 
surroundings, then Mr. Deacon has succeeded with re- 
markable completeness, for the whole of these architec- 
tural works appear natural to their sites, 


THE STRAINING TOWER, 

illustrated by the engraving on page 1, forms the com- 
mencement of the aqueduct. On the left bank of the 
lake, more than half a mile above the point at which the 
river Cynon will discharge, there is a headland rising 
steeply from below the level of the Hirnant tunnel, and 
from the new road passing round this headland access is 
obtained to the tower standing in deep water. No water 
can reach this point from any affluent until it has been 
in the lake for a considerable time. A more satisfactory 
eng for the commencement of the aqueduct could not 

ave been chosen. The straining tower performs two im- 
portant functions. The first is to collect the water, 
whatever may be the level of the lake at the time, from 
a short distance below the surface, where it holds less 
matter in suspension than elsewhere, and where the 
bleaching and oxidising influences are greater than below. 
The second is to strain the water to prevent the passage 
of living or inert bodies to the aqueduct. The first object 
is effected by a series of cylindrical valves consisting of 
short lengths of pipe, standing upon each other—end on 
end—in the water of the lake just without the tower. 
The lower end of each such set of pipes enters the tower 
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THE NORTON WATER TOWER, NEAR RUNCORN 


below the lowest surface level of the water in the lake; | 
the upper end is above the level of the highest water. | 
When thus standing on end, little or no water passes into | 
the pipes, the gun-metal ends being accurately turned, so 
that the joints made by the mere weight of the pipes will | 
be nearly watertight. By means of hydraulic apparatus 
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Flexible Joint of Temporary Main in Mersey Bed 





within the tower, a joint at any level may be opened at 
pleasure by raising the whole of the pipes above it 
through the space of a few inches. Ordinarily, therefore, 
the water will stand within the tower at nearly the same | 
level as without, and as fast as it is drawn away through 
the culvert from the inside it will flow into the tower 


through the cylindrical valves from the outside. In| 


—F 


Tue new EER 


order to lessen, so far as possible, the motion of the water 
within the tower, the two sets of inlet pipes, instead of 
being allowed to discharge their water near the bottom 
of the tower, are brought up nearly as high inside as out- 
side. Thus the water will flow from the pipes to the 
inside of the tower near the surface, and the water below 
in which the strainers are immersed will be comparativel 
quiescent. From the base of the tower are three verti 
outlet pipes, all communicating with the main culvert, 
and each controlled by a throttle valve worked from 
within the tower above the water level. Upon the mouth 
of each of these vertical outlet pipes, stands on end a 
cylindrical frame of wrought iron 9ft. in diameter and 
25ft. high. The cylindrical surface is covered with 
copper wire gauze, having 14,400 meshes to the square 
inch, with an aggregate area of 2034 square feet. 
Through this gauze the whole of the water will very 
slowly pass, and all matter held in suspension, except the 
very finest particles, will either fall and accumulate in the 
coned bottom of the tower or will stick to the verticsl 
sides of the strainers, and when from this cause the 
resistance to flow through the gauze is materially in- 
creased, notice will be given by the automatic ringing of 
a bell. The attendant having arrived, will first close the 
throttle valve on the outlet pipe below the particular 
strainer which requires cleansing, and will then start a 
hydraulic lift connected with the strainer, and thus raise 
it to the washing floor above the high water level. Upon 
the floor the foul strainer will be washed—in a manner 
which cannot be fully explained without drawings—by 
water passing under pressure from within towards the out» 
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side, that is, in the reverse direction to that of the slowly 
moving stream which produced the deposit. The strainer 
will then again be lowered to its position by means of the 
hydraulic lift. The pressure to work the hydraulic lifts 
will be about 700 1b. per square inch, produced by three 
force pumps worked by a two-cylinder engine, the motive 
power of which will be water under a pressure of about 
50 lb. per square inch, obtained from a tank on a steep 
hill immediately overlooking the straining tower. This 
tank will be supplied from the reservoir constructed 
above the quarry, on the Afon-y-ddolaugwynion, which 
was used originally for the supply of water for stone- 
washing and other purposes in connection with the 
works. The inside of the tower may at any time be 
emptied, by running off the water through the main 
culvert and the Hirnant tunnel. 


THE AQUEDUCT, 


This, as we have already said, is about sixty.eight miles 
in length from Lake Vyrnwy to the existing Prescot 
reservoir, nine miles east of the Liverpool Town Hall. 
It consists mainly of tunnels through which the ultimate 
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SECTION OF THE NORTON WATER TOWER 


supply of 40,000,000 gallons a day may be passed without 
filling them, and of three lines of pipes each having an 
internal diameter varying, according to the fall of the 
different sections, from 89in. to 42in. For the greater 
part of their length these pipes are buried beneath the 
ground, and are elsewhere carried on arches, or passed 
through tunnel subways. Of the three lines of pipes, 
only one is at present constructed, and the supply of 
water available is one-third of the ultimate supply when 
the three lines are laid, and the Cowny and Marchnant 
tunnels constructed. Upon the aqueduct there are four 
balancing reservoirs, situated on hills rising to the 
hydraulic gradient of the pipes, and one reservoir upon a 
tower reaching to the same gradient line. The aqueduct 
commences in the Cynon Valley, with the Hirnant 
Tunnel two miles three furlongs in Renny The entrance 
of the river Cynon into the lake is seen on the map near 
the commencement of the aqueduct at the south-east 
corner of the lake. 

This Hirnant tunnel is governed by valves at the inlet. 
From the outlet, in the valley of the Hirnant, a tributary of 
the river Tanat, the water enters pipes, the first seven miles 
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of which are underground, passing beneath the rivers 
and streams by inverted syphons, except at the Afon 
Rhaiadr, which they cross near the village of Llanrhaidr- 
yn-Mochnant, and three miles south-east of the beautiful 
waterfall known as Pitsyll Rhaidr. This section of the 
aqueduct discharges into the Parc Uchaf balancing 
reservoir situated on a hill rising to the hydraulic 
gradient of the pipes, approximately midway between 
the Hirnant Tunnel and the next break, which occurs at 
the Cynynion Tunnel, six miles one furlong nearer 
Liverpool. 

The Cynynion Tunnel, nearly seven furlongs, and the 
Llanforda Tunnel, nearly a mile in length, are only sepa- 
rated by the narrow valley of the Morda. Asin the case 
of the Hirnant, the water flows through these tunnels 
without filling them, and crosses the valley by inverted 
syphon pipes carried over the Morda by a bridge. 

The outlet of the Llanforda Tunnel discharges into the 
Oswestry reservoir. At this point the contour of the 
ground is favourable to the construction of @ larger reser- 
voir than at any other point rising to the hydraulic 
gradient of the aqueduct, and advantage is taken of the 
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fact to give the reservoir a capacity of 46,112,000 gallons, 
which will insure continuance of the supply to the re- 
maining portion of the Liverpool aqueduct, during any 
stoppage from accident or other cause in the somewhat 
inaccessible mountain districts between Lake Vyrnwy and 
Oswestry. 

The sand filtration beds are placed about three-quarters 
of a mile on the Liverpool] side of the Oswestry reservoir, 
and below them again are provided, for each third of the 
ultimate supply, that is to say, for the supply which each 
line of pipes is designed to convey, a clear water reser- 
voir having a capacity of 2,812,500 gallons. 

The filter beds are so arranged that the water can be 
passed through any combination of them that may be 
desired. The Oswestry reservoir and the three clear 
water reservoirs give an aggregate storage capacity of 
54,549,500 galléns. At Oswestry are the principal gauges 
for the measurement of water passing along the aqueduct. 

From the clear water reservoirs at Oswestry to Malpas, 
a distance of seventeen miles five furlongs, the aqueduct 
is wholly below the ground level, except at the valley of 
the Wych Brook, which is crossed by nine arches. On 
this length of aqueduct the Great Western Railway— 
Oswestry branch—and the Great Western Railway— 
Shrewsbury and Chester Branch—is crossed in subways. 
The Shropshire Union Canal is crossed near Hindford. 

Oat Hill, near Malpas—see D route map, p. 2—rises to 
the hydraulic gradient of the aqueduct, and here isa 
balancing reservoir. 
the positions of A, the Hirnant tunnel; B, Cynynion 
tunnel, Morda syphon, and Llanforda tunnel. Between 
A and B is the Pare-Uchaf balancing reservoir; C, 
Oswestry reservoir and filter beds; D, Malpas balancing 
reservoir ; E, Cotebrook balancing reservoir; I’, Norton 
Tower, and near it the Mersey tunnel; and G, existing 
Prescot reservoirs. 

From the Malpas reservoir, the aqueduct passes wholly 
below the ground level for a distance of eleven miles five 
furlongs to a hill, near the village of Cotebrook, rising to 
the hydraulic gradient. Upon this section of the aque- 


duct the London and North-Western Railway— Whit- | 
church and Tattenhall branch, near Malpas—and the 


London and North-Western Railway—Chester and Crewe 


branch, near Beeston Castle—are crossed by subways, | 


and the pipes pass beneath the Shropshire Union Canal, 
near Beeston. This length of aqueduct discharges into 
the Cotebrook balancing reservoir. 

The next length of subterranean aqueduct is eleven 
niles to Norton, in Cheshire, and crosses over the Shef- 
field and Midland Committee’s Lines—West Cheshire 
Railway, near Delamere Station, and under the river 
Weaver, and the London and North-Western Railway 
—Aston, Runcorn, and Ditton Branch, near Sutton 
Weaver Station. 

In the Act of 1880 was inserted a clause which made it 
necessary, in case of difference between the engineer of 
the Corporation of Liverpool and the River Weaver 
Navigation Trust concerning the mode of crossing the 
Weaver, that the question should be referred to the 
decision of an arbitrator. "Work of the kind has hitherto, 


both in this country and abroad, been carried out either | 


within a coffer dam formed across the river, or by sinking 
ball-and-socket jointed pipes in a trench excavated under 
water. In this case, however, and for crossing the 
Mersey, Mr. G. F. Deacon, M. Inst. C.E., the engineer of 
the works, proposed a different method, one which the 
use of modern mild stee] made possible. The Weaver, 


where crossed, is over a hundred feet in width, and the | 


Mersey over eight hundred feet wide. According to this 
method, which would avoid all interference with naviga- 
tion during the progress of the work, the pipes to be sunk 


into the bed of the river were to be built up of steel | 
These, having been floated out | 
into position over a trench sunk to a sufficient depth | 
across the whole width of the bed, were to be sunk into | 


plates rivetted together. 


their place by filling them with water. 

The Weaver Navigation Trustees opposed the scheme 
for crossing the Weaver; but, after a long inquiry, 
the method here briefly described—and illustrated on 
pages 6 and 7—was allowed by the arbitrator, and has 
proved perfectly successful. 

The Vyrnwy Aqueduct, where below ground but not 
in tunnel, will ultimately consist of three lines of pipes, 
but throughout the greater part of the whole length only 
one of these has at present been laid. In the case 
of the Weaver crossing, the Act of Parliament required 
that the three lines should be laid at one time. On 
page 7, a section of the Weaver is shown to a large 
scale, the section being given in two parts. From 
the engravings it will be seen that the large cast 
iron 42in. main is gradually reduced in diameter in 
the curved parts near the junction with the smaller 
built-up 32in. steel pipes. On the curved short length 
cast iron pipes forming the upper bends trun- 
nions are cast, and over these are placed connecting 
links, designed to prevent any separation of the pipes 
under the action of the water pressure, or as a result of 
any settlement. The engravings show the depth to which 
the pipes have beensunk and covered by concrete. Besides 
the plates and angles connecting the tubes together, a cast 
iron frame was fastened to the pipes near the ends, form- 
ing a rectangular plate, by means of which sheet piling 
at the two shores could be placed so as to make a water- 
tight joint when the pipes were sunk into their place. 

The three pipes were made at Warrington, by the 
Pearson and Knowles Coal and Iron Company, and the 
temporary cast iron covers being placed on the ends, 
they were floated down the Mersey and up the Weaver 
Navigation. The trench was excavated chiefly by grabs, 
worked by steam cranes on barges. Two rows of sheet 
piling were previously driven along the river banks, at 
such a distance apart {as to allow the tubes—108ft. in 
length—to be let down between them, the piles on either 
side forming a little dock, open to the river, and ready to 
receive the pipe ends. The Weaver at this part is from 
14ft. to 15ft. in depth, and the bottoms of the tubes had 
to be laid at a depth of 21ft. On the 7th May, 1890, the 


The other letters on this map show | 


trench and the various preparations being ready, the 
pipes were rapidly floated into position, and their four 
ends attached by chains to four winches, ready to control 
their descent. The central pipe was then charged with 
sufficient water, and the three pipes lowered quickly and 
steadily into their position, the sinking only occupying 
fifteen minutes. The pipes being thus in position, the 
next process was to drive sheet piling parallel with the 
previously mentioned piling, and against the rectangular 
frames already mentioned, the space above the pipes and 
this frame being also filled in. The ends of the pipes 
were thus cut off from the river, and were within a little 
dock on either shore. Within these docks or dams the 
excavations for the ends of the cast iron pipes were made, 
and the water being pumped out, the temporary cast iron 
covers were removed from the ends of the steel tubes 
and the connections made. This being completed, the 
piling was drawn, the cast iron frames removed, the 
space between the steel tubes and some depth above them 
filled with Portland cement concrete, and the bed and 
shores of the river made good. The success of Mr. 
Deacon’s novel method of crossing a river was complete, 
and would have done perfectly for the Mersey. 

Norton Hill, the terminus of this section of the aque- 
duct, is three miles south-east of Runcorn, but, as the 
top of the hill is more than 100{t. lower than the hydraulic 
gradient, the balancing reservoir is placed upon the 
Norton masonry tower, which we illustrate on pages 
5, 11, 18, 14, and 15 For position see F, map, page 2. 

This water tower is remarkable not only on account of 
its size, but on account also of its excellent architectural 
proportions, and the original and simple manner in 
which the structural features are worked out. It is of 
Roman Doric design, and, like all the other architectural 
work, seems perfect in its fitness for the place and the 
purpose. Of the masonry, it is only necessary to say 
that it is ashlar set in Portland cement mortar. The 
blocks are of great size, and are cut from the soundest 
| beds of certain Cheshire quarries in the new red sand- 
| stone formation. It is upon this tower that the inscrip- 
tion, which will be found under the engraving on page 1, 
is engraved, as also shown on pages ll and 13. It is 
| not possible to render this adequately in English, but it 
may be very freely translated as follows:—‘ This water, 
derived from the sources of the Severn, is brought to the 
| city of Liverpool, a distance of eighty miles, through the 
| mountains and over the plains of Wales and the inter- 
| vening country, at the cost of the municipality, in the 
| year of our Lord 1892.” 
| The great tank is supported by the masonry, without 
|the possibility of horizontal thrust arising in such a 
manner as to tend to produce radial pressure outwards. 
| The diameter of the tank is 82ft. The inverted dome is 
| of mild steel, plated and double rivetted. Except at the 
| circumference it has no support whatever, the stand- 
| pipes—four in number—shown in the drawings passing 
| through packing glands. The basin therefore is always 
|in tension, and the tendency to buckle at the circum- 
ference is counteracted by a compression member, which 
| is simply a great hoop of rivetted steel plates built up in 
situ, to which the whole basin is suspended. Perhaps 
the most interesting point in connection with this treat- 
ment is the mode in which expansion and contraction of 
the tank are allowed for. Upon the masonry cornice is 
bedded in Portland cement a ring of heavy cast iron 
plates planed on the upper surface. Between the planed 
| surfaces of these bed plates and the underside of the 
steel compression member are placed, end to end and 
almost touching each other, a complete ring of turned 
steel rollers, 12in. in diameter, which for the sake of 
| lightness are cheese-shaped in section instead of circular. 
The rollers are lightly fished together at their ends. It 
is thus impossible, from mere expansion or contraction 
of the basin, for any radial thrust to occur. 

The cast iron surroundings of the tank are ornamentally 
treated in excellent taste, and quite in accord with the 
general character of the masonry. With the exception 
of the great strength required in so large a structure, 
there is nothing remarkable in the mode of jointing the 
cast iron. The plates are flanged inside, and the spaces 
between the flanges are packed with rust cement. The 
base of the cast iron sides—so far as they receive water 
pressure—is 4ft. 6in. above the masonry cornice, and any 
radial thrust upon the masonry is prevented by support- 
ing the base upon vertical cast iron plates resting upon a 
stone plinth 2ft. 3in. high. 

As an additional precaution, the resistance of the 
masonry cornice, and the cast iron bed-plates with which 
it is rigidly connected, to outward radial thrust, is 
increased by the use of plough steel wire. A groove G was 
left along the outer circumference of the bed-plate cast- 
ings, and in this groove plough steel wire was wound 
from a machine with a determinate amount of initial 
tension. The wire and the bed-plate are protected by 
means of asphalte run between the groove and plinth. 

The connection between the cast iron sides and the steel 
compression member, page 14, and basin is effected by the 
use of a comparatively light bent steel plate, which would 
yield sufficiently to allow for the difference of strain on 
the two materials produced by the necessarily different 
modes of loading them. Access to the outside of the 
tank is obtained by a staircase between the stand pipes— 
shown in the general section—from the head of which a 
gangway leads to the foot of a winding stair passing 
through a vertical funnel in the tank shown upon the 
same section. This gangway connecting the two stair- 
cases serves a double purpose, it is also a travelling plat- 
form from which the whole of the underside of the steel 
work is easily accessible. On account of the stand pipes 
the gangway cannot be pivotted in the centre of the 
tower. A light steel girder is therefore provided to 
encircle the stand pipes ; this girder carries rollers resting 
on acircular rail, and upon the movable ring girder one end 
of the gangway is carried. The other end rests like a 
traveller upon wheels worked by bevel gearing from a 
handle on the gangway. These wheels run upon a circular 
rail fixed inside the masonry, see pages 18, 14, and 15. 











From the Norton water tower the existing Prescot 
reservoirs of the Liverpool Corporation are about nine 
miles two furlongs distant. This section is wholly under. 
ground, and has been carried beneath the Bridgewater 
Canal, near Norton. The Mersey and Irwell Canal and 
river Mersey are crossed about three miles above Run. 
corn. The results of the reference to the Mersey 
crossing question to the Board of Trade were that a 
tunnel of great depth below the Mersey should be made, 
and that the aqueduct should be carried in syphons 
through it. On page 10 will be found a number of en. 
gravings illustrating this tunnel, which a to be very 
costly, and to be one of the most troublesome if not the 
most difficult pieces of the whole aqueduct. The illustra. 
tions show the shafts on the Cheshire and Lancashire 
shores, the former being 46ft. 6in. to the bottom of the 
tunnel, and the latter 52ft. 9in. The shafts were at first 
constructed with a diameter externally of 10ft. 9in, but 
after the difficulties which were encountered by the first 
contractors the diameter of the lower part of the shafts 
was increased to 18ft. 9in. on the Lancashire side, and 
15ft: on the Cheshire side. The tunnel was excavated 
under air pressure and by aid of the Greathead system of 
shield, air locks and air compressing machinery being 
provided and fixed at the top of the iron lining of the 
shafts shown on page 10. The engravings will be found 
to give the leading dimensions of the main parts, but we 
may mention that the length of the tunnel under the river 
is 805ft., exterior diameter 10ft., and interior diameter 9ft., 
inside the flanges; it is built in rings, 1ft. 6in. in length 
and in segments of the thickness, and other dimensions 
and form shown at the top of page 10. The junction 
between the tunnel and shafts is shown in the sections 
of tunnel and shaft, and the arrangements for working 
the hydraulic pumps for draining the tunnel are also 
shown on page 10. The central figures show the dispo- 
sition of the drainage pipes, of the rocking beam for 
working the vertical drainage pumps, and of the hydraulic 
cylinder piston and connections, by means of which the 
rocking beam is operated by water from the aqueduct. 
The water thus used passes off into the river with the 
water lifted by the pumps, which are shown in section 
near the engraving of the Lancashire shaft. The rocking 
beam is shown in elevation and plan on the right-hand 
of the page, and the hydraulic engines are shown 
at the bottom of the page. The position of the 
hydraulic engine chamber is clearly shown in the 
section of the Lancashire shaft and in the trans- 
verse section of the same shaft in the centre of 
the page. The difference in the scale of the shafts, as 
drawn in our engraving, page 10, 1s unintentional, and 
the tunnel is the same diameter throughout. The 
drainage of the tunnel is collected in a sump at the 
bottom of the Lancashire shaft, towards which the tunnel 
has a fall of 6ft. 3in. All these arrangements and 
machines, like the rest of the work, were designed by 
Mr. Deacon, the pumping machinery being constructed 
by Messrs. Easton and Anderson. At present, only one 
line of pipes has been laid in the tunnel, 82in. in dia- 
meter, but provision is made for a second line, as indi- 
cated in the drawings. These pipes are made of mild 
steel, this material being used from about Ordnance 
Datum on the Lancashire side to the level of the cast ircn 
part of the aqueduct on the Cheshire side. Messrs. 
Cochrane and Sons, Westminster, were contractors for 
the tunnel after a previous contractor, and when Messrs. 
Cochrane retired from the contract, the services of Mr. 
H. H. Cochrane were retained for management of men 
and materials,and Mr. A.W. Brightmore acted as resident 
engineer. The aqueduct crosses beneath the Sankey Canal 
—near Fidler’s Ferry—and the London and North- 
Western Railway—Garston, Warrington, and Altrincham 
branch. The Sheffield and Midland Joint Railway—near 
Cuerdley—the Liverpool Extension Railway —near 
Widnes—the London and North-Western Railway—st. 
Helen’s and Widnes branch, near Farnworth—the Lon- 
don and North-Western Railway—Liverpool and Man- 
chester branch, near Rainhill—and the London and 
North-Western Railway—Huyton and St. Helen's branch, 
near Prescot, are crossed in subways. 

When the lake is full it is one of the prettiest lakes 
in the United Kingdom, and the road round it gives 
views of numerous waterfalls, and sudden and remark- 
able variations of mountain and valley scenery. Some 
idea of this may be gathered from the engravings on pages 
9 and 12. 

In concluding this notice we must congratulate the 
Corporation of Liverpool upon the realisation of their 
splendid project of its Water Supply Committee, and the 
possession of some of the finest works of water supply 
in the world. We also congratulate Mr. Deacon not 
only on the conception of the works and the designs 
throughout, but on the mastery of many difficulties over- 
come in the realisation of all the parts of a great scheme 
which will remain many ages monuments of his skill. 


In the foregoing we have only described the main 
features of the several parts of the works, and have not 
touched upon several features which as precedents are of 
interest in waterworks engineering. For these and 
many details we may refer to THe Enoineer of the 
following volumes and pages :—Vol. lxi., page 99; Ixiii., 
pages 10, 34, 56, 65, 66, 70, 98, 117, 136, 145; Ixv., page 
279; Ixvi., pages 184, 224, 416; Ixvii., pages 50, 56, 81, 
85, 100; Ixviii., pages 38, 218; lxix., pages 414, 415, 514, 
518; Ixxi., 442, 503; Ixxii., pages 78, 90, 89, 96, 94, 175, 
230, 231, 234, 305, 445. 


As we go to press we learn that the 82in. steel pipe 
through the Mersey tunnel was successfully filled, and 
the full pressure of about 150 1b. brought to bear on 
Wednesday afternoon. Unfortunately, however, a frac- 
ture occurred in the 12in. temporary steel main in the 
bed of the Mersey—see vol. Ixxi., p.442. We are not, 
however, sufficiently informed to say precisely what 
followed. We only know that the aqueduct mains are 





intact. 
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*,* With this week's number is issued as a Supplement the Index 
“0 the Seventy-third Volume, Also a sixteen-page profusely illus- 
trated Supplement giving a full account of the new Lake Vyrnwy 
and the works of the Vyrawy Aqueduct Water Supply to Liverpool. 
Every copy as issued by the Publisher Sor: es copies of the 
Supplements, and subscribers are requested to notify the fact 
should they not receive them, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPFR, 


*.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,.* We cannot undertake to return drawings or manuscripts; we must there- 
"fore request correspondents to keep copies. 

B.—/n our impression for April 15th we published a letter on Fibre Cleaning 
Machinery. We shall be obliged by the present address of the writer, for 
whom we have a communication from abroad, 


ABRAHAM'S ROTARY PUMPS. 
(To the Editor of The Engineer.) 
Sir,—We shall be much obliged if any of your readers will favour us 
with the name of the maker of Abraham’s rotary es 


London, July 9th. . D. and Co, 
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charged one shilling. The line averages seven . When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
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Prices for i Adverti ts in “ ordanary” and ‘' special” positions 
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letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
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DEATHS. 
On the 7th inst., at Mornington, Leckhampton, Cheltenham, in his 
48th year, WILLIAM ’NicHOLson, C.E., Eastern engal State Railway. 
On the 9th inst., at Cothelston, 13, aytou- road, eer an = 
aged 60, Joun Morton, Secretary and General ¥ of t 
and South-Western Railway Company. 











MEETING NEXT WEEK. 


INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Thursday, Friday, and Saturday, July 2ist, 22nd, and 28rd, at Bury. 
Annual meeting. Thursday: 10 am, meeting of the Council in the 
Corporation Offices, Bank-street ; 12. 80° p m., luncheon with the Corpora- 
tion of Bury; 1.30 p.m., papers, “Factory ~~“ Workshops Act, 1891,” 
H. P. Boulnois, M.1 C.E.; ‘Electric Traction,” J. H. Cox, LCE; 2. 80 
p.m , visits to works; 6 pm., annual dinner. Friday: Reading and 
discussion of papers; garden party. Saturday: Visits to places of 
interest ; luncheon with the Corporat‘on. 
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FROM HOLBORN TO THE STRAND. 


A scHeME of considerable magnitude, for a new line of 
street communication between Holborn and the Strand, 
has lately been prepared by the Improvements Com- 
mittee of the London County Council, and has already 
been submitted at one of the weekly sittings of that body, 
but awaits consideration at the meeting to be held next 
Tuesday. Starting from that part of High Holborn 
which is opposite to Southampton-row and Kingsgate- 
street, the proposed thoroughfare proceeds in an abso- 
lutely straight line to the Church of St. Mary-le-Strand. 
At that spot there is to be a kind of terrace, branching 
off right and left, the road descending each way into the 
Strand, so as to ‘accommodate the traffic to or from the 
City or the West End. This arrangement is compared 
to that which exists in the upper part of Trafalgar-square. 
The gradient of the slope from the southern end of the 
new street into the Strand westward would be 1 in 69, 
and of the slope into the Strand eastward 1in 50. The 
gradient of the street itself will have a maximum of 
1 in 50, the average being about 1 in 78, while the 
breadth of the thoroughfare is to be nowhere less 
than 100ft. At its northern extremity the new route 
absorbs Little Queen-street, crosses Great Queen-street, 
and proceeds parallel to the western side of Lincoln’s 
Inn-fields, from which it is separated by a distance of 
about 150ft. It thus crosses Sardinia-street, where a 
circus is to be formed, at least 200ft. in diameter, so as 
ultimately to allow for the construction of a good street 
eastward into Lincoln’s Inn-fields and Portugal-street, 
accompanied on the other side by an improvement of 
Great Wild-street, Kemble-street, and Russell-street, so 
as to afford a line to Long-acre and to Covent Garden. 
From this circus, situated half-way along the line of the 
new street, the latter continues its straight course to the 
Strand, crossing Vere-street, Clare-street, Stanhope - 
street, Wych-street, and Drury- court. This neighbour- 
hood is specified by the Improvements Committee as 
generally possessing a very insanitary character, with 
houses only fit to be pulled down. But it should be 
observed that the scheme involves the entire demolition 
of the Olympic Theatre, while immediately on the north 
of the circus there must be a clean sweep of the station 
recently erected by the Electric Light Company. It 
appears that the scheme includes the widening to 60ft. 
of Blackmoor-street and White Hart-street, leading into 
Catherine-street, at a net cost of £130,500, after allowing 
for recoupment. Why this should be thought necessary, 
if the western branch of the Strand terrace is to serve 
its professed purpose, is not very clear. 

One part of the scheme is the removal of the Holywell- 
street block, thereby providing the necessary outlet for 
the eastern branch of the terrace road. This branch will 
then open out nearly opposite Surrey-street, which is to 
be widened at some future time in order to improve the 
access to the Embankment and Blackfriars Bridge. The 
widening of Surrey-street involves slicing off a piece 
of the Strand Theatre. But the subsidiary schemes are 
manifold, and of the ultimate cost we have no distinct 
revelation. This much appears—that the main scheme, 
including the straight line of thoroughfare and the terrace 
at the end, together with the removal of the Holywell- 
street block, and the widening of the streets forming a 
spur to Catherine-street, will involve a net outlay some- 
what exceeding two millions. One of the auxiliary 
schemes to follow by-and-bye is the widening of South- 
ampton-row, so as to enlarge the communication between 
Theobalds-road and the new street. The removal of the 
block of buildings between Southampton-row and Kings- 
gate-street is thus contemplated, and it is said to be “a 
serious question if this should not be included in the 
present scheme.” The Committee further throw out a 
suggestion that in the south-eastern end of the new street, 
and if possible upon its Strand frontage, there might be 
found ‘a really good site for the new County Hall.” 
This, we are told, forms no integral part of the present 
scheme; but the idea is evidently entertained. An 
alternative site “of great merit’ is also mentioned, 
namely, the block on the west side of Lincoln's 
Inn-fields The area between the Square and the 
proposed new street is two acres, and the Com- 
mittee are of opinion that ‘it affords one of the grandest 
sites in London.” Visions of a London Hétel de Ville 
thus rise before us, and there is a name already provided 
for the street in which it is to be situated, the designation 
being characterised as “at once descriptive, new, and 
English.” It is the ‘Council Broadway.” The argu- 
ment is held that such a great central communication 
between North and South London should have an archi- 
tectural character in keeping with its importance, and it 
is contended that the loss upon many new streets is largely 
due to the fact that, in view of economy, they have been 
planned so as to make “ architectural beauty and civic 
dignity impossible.” Hence it is thought worth while 
‘to try a noble street on a grand scale,” and in any case 
it is considered that the Council ‘‘ should retain a general 
architectural control over the new frontage.” 

We dare not say that we have recited all the particulars 
that relate to the grandeur and utility of the proposed 
street. The Committee are enamoured of the scheme, 
and the report, signed by their chairman, Mr. Frederic 
Harrison, glows with enthusiasm. A trifle over 2000ft. 
in length, one peculiarity of the ‘ Council Broadway ” is 
that it strictly carries out the mathematical rule which 
tells us that the shortest distance between one given 
point and another is a straight line. It is as though 
some metropolitan autocrat had laid a ruler on the map 
of London, and, having drawn a line nearly north and 
south, forthwith exclaimed, ‘‘There’s your new street.” 
Nothing can be simpler. It is as though one of the 100- 





ton guns had been fired from one end to the other, 
clearing all before it. As for architectural effect, it will 
be possible to stand in High Holborn and have a full 
view of the church of St. Mary-le-Strand. We have 
decided respect for this particular church, but we do not 
greatly care to look at it along a shoot 2000ft. long, and 
we can scarcely imagine that ‘such a vista will enhance 
the beauty of the edifice at the end of it. We also fear 
that the huge circus at Sardinia-street will require a 
central refuge, with an ornamental structure rising to an 
altitude which will somewhat interfere with the aspect 
of the Strand church as viewed from Holborn. But is it 
necessary to drive a street headlong through all other 
streets, knocking over an electric light station and a 
theatre, which might otherwise be easily avoided ? We 
should think there never was a street so planned in 
London before, though it may have occurred elsewhere. 
The removal of the Holywell - street block is very 
desirable, and one good feature in the scheme is that 
which provides for a street nearly 60ft. wide on the 
north side of the Strand church. But these considera- 
tions are not sufficient to justify the entire plan. Neither 
are we captivated by the prospect of a large open space 
within the curve of the terrace, which the Committee 
say “ would easily admit of adornment by a fountain or 
memorial.” 

It cannot be alleged that this is the only plan for 
opening up improved communication between Holborn 
and the Strand. It is somewhat singular that the Im- 
provements Committee, who now recommend this exten- 
sive scheme, proposed a different plan a year ago. 
According to that proposal, the new thoroughfare was to 
start from Little Queen-street and proceed in a southerly 
direction until it crossed Drury-lane, after which it was 
to bend round to the south-west, entering the Strand by 
the eastern corner of Catherine-street. With this scheme 
was considered a spur street from the new thoroughfare, 
at its juncture with Drury-lane, going south-east, so as 
to reach the Strand at St. Clement Danes Church. The 
estimated net cost of the improvement was £933,000, 
including a sum of £121,000 for rounding-off the eastern 
corner of Wellington-street on the south side of the 
Strand, thus affording an easy approach to Waterloo 
Bridge. The removal of the Holywell-street block was 
estimated at a further sum of £501,500 as the net cost. 
Thus the whole affair would require an outlay of 
£1,434,500, as against the £2,000,000 or more demanded 
by the new scheme. The proposed width for the street 
was 90ft. But the Council postponed the project, in 
expectation of the day when the incidence of local taxa- 
tion would be altered. There has been no change in this 
incidence, but a new Parliament is being elected, and it 
is suggested that the Legislature thus created ‘may be 
willing to give a favourable hearing to the views of 
reform presented to it by the Council.” These views are 
that the owners of property shall contribute a distinct 
portion of the cost of any permanent improvement; 
also that the owners in the vicinity of any such improve- 
ment shall be specially taxed. The ‘“ betterment” 
theory, and a grip on the property owners, are matters 
which thus enter into the reforming notions of the 
Council. Money is wanted, the coal duty is gone, and 
the rates are as high as they ought to be, or somewhat 
higher, and the Council can effect no great improve- 
ments without instituting some fresh mode of aiding its 
resources. Under such circumstances a street improve- 
ment scheme to cost two millions is a bold step, but the 
Council has its eye on “anew Parliament.” The present 
Council itself is a new one, and the Committee have this 
fact also in view, believing that the elected of March last 
will be even less likely than their predecessors to cast 
the burden of a costly improvement on two generations 
of occupiers, while the benefit will accrue to owners of 
London property for centuries from the present time. 

In another part of our columns we give three engrav- 
ings relative to this subject, one representing the present 
scheme of the Improvements Committee, another show- 
ing the Catherine-street plan, and a third illustrative of 
the route proposed by Mr. Maule. This last-named 
utilises the street on the western side of Lincoln’s Inn- 
fields, and makes the new thoroughfare bifurcate at 
Portugal-street, sending one branch to the foot of 
Catherine-street, and the other to St. Clement Danes. 
Mr. Maule’s scheme has the merit of extending north- 
wards to the western extremity of Theobald’s-road. The 
estimate for the street from this point, known as Vernon- 
place, Bloomsbury, through Kingsgate-street, and by 
the eastern branch to St. Clement Danes, was about 
£600,000, not including the cost of the spur to 
Catherine-street. The Lincoln’s Inn-fields route has 
the advantage of using a wide and open thoroughfare, 
and although the Improvements Committee appear to 
dread the opposition of the lawyers who have offices in 
that quarter, it will be seen that the idea of appropriating 
the whole block of houses on the western side as asite for the 
County Hall recommends itself to the esthetic tastesof Mr. 
F. Harrison and his colleagues. To runastreet parallel with 
the western side of Lincoln’s Inn-fields, at adistance of only 
150ft., seems to involve a positive waste of money. But 
the Committee are devoted to the straight line, though 
in our judgment an avenue of 700 yards in length, though 
it be 100ft. wide, is more like a ravine than a street with 
architectural pretensions. On the question of cost, to 
compare this thoroughfare with Northumberland-avenue, 
and to argue that, because the latter has been a financial 
success, the same result will accrue to a “noble street,” 
planted with trees, and abutting on St. Mary-le-Strand, 
is to overlook circumstances which differ entirely in the 
two cases. Is it to be expected that the ‘“ Council 
Broadway ” will be studded with palatial hotels and club- 
houses? What kind of property may be expected to 
fringe this Sardinia-street thoroughfare? Will it have 
warehouses like Queen Victoria-street and Cannon-street, 
or handsome shops like Ludgate-hill? We rather expect 
to see model lodging-houses and second-rate factories, 
with afew ordinary offices, let the Council do what it 
will to promote the erection of structures possessing the 
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elements of the magnificent. For the sake of the Council, 
and for the sake of the ratepayers, it is to be hoped that 
the scheme will be made to give way to something that 
will meet the exigencies of the street traffic more effec- 
tually and at less cost. 


RAILWAY COMPETITION IN SOUTH AFRICA, 


In our issue for December 11th of last year we 
reviewed the prospective railway policy of the Colony of 
Natal, and named when doing so the feeling apparent 
among its residents that the prosperity of their lines was 
dependent upon the issue to the race then proceeding as 
regards railway extension between themselves and the 
inhabitants of the Cape Colony. Since we then wrote 
several new facts with regard to that possible issue have 
been made known to us, and these were forcibly 
stated by Sir John Robinson at the dinner attended 
by the members of the South African community, past 
and present, now resident in London. It is now 
announced that the Government of the Transvaal 
Republic, anxious to utilise for its own purposes the 
extensions of late carried towards its territory by those 
of Natal and the Cape Colony, have concluded a loan 
with the great house of Rothschild to the extent of two 
millions — possibly three millions—for the purpose of 
constructing railways and other public works. 

From asseverations recently made by Mr. Kruger, the 
President of the Transvaal, we may justifiably conclude 
that the bulk of this loan will be devoted to the extension 
of the railway system of the Republic. He has stated 
it to be his greatest ambition to construct the Delagoa 
Bay Railway through to the capital, where it will join the 
Cape-Free-State-J ohannesburg line, and connect Lourenco 
Marques with Cape Town. But by far the larger pro- 
portion of the loan will be devoted to the Silati Railway, 
and to pushing on that which has already been laid 
beyond Komati Poort. We have above referred to the 
competition between our two chief South African colonies 
to tap the traffic of the chief objective point in the Trans- 
vaal—the Witwatersrand Gold Fields. The traffic to be 
looked for on the lines of both colonies must be largely 
dependent on the relative share of this each may be able 
to secure. We have seen, as pointed out in our article 
before named, that without such assurance the railways 
of Natal can hardly be expected to pay any adequate re- 
turn upon the large outlay made upon them. Those of 
the Cape Colony are not in a similarly dependent position, 
it is true, but nevertheless are its authorities most 
anxious to secure a share in the advantages which direct 
railway connection with the Transvaal willensure. We 
believe that the route by the Natal line is shorter than that 
by those which start from Cape Town; but, on the other 
hand, the latter place is some three or four days’ shorter 
sea-journeying from England than is the Natal port of 
Durban. To many intending visitors and emigrants to 
the Burgher republic this last fact must prove to be a 
great inducement, and we expect that though the railway 
journey to be undertaken to reach the gold fields may be 
somewhat longer than that vid Durban, the Cape rail- 
way authorities will, owing to the spirit of competition 
that we have named, make every effort to equalise the 
fares by the two routes. We can see, we think, that there 
is a strong hope underlying this competition that the 
result of it may ultimately be to bring about a 
fusion between the two colonies now divided by so 
many jealousies. Indeed, Sir John Robinson re- 
remarked at the dinner before alluded to that there can 
be no South African Union, Customs or otherwise, until 
the Natal Railway is constructed as far north as is the 
Cape Railway. At the present time the jealousies named 
tend to every action by either Colony which may lead to 
the embarassment of the other. But by the construction 
of the railways peers the ground will be cut from 
under the feet of both competitors, and a mutual agree- 
ment must be come to to prevent financial disaster to 
both communities. 

The importance of the railways as a factor towards the 
general prosperity of our Possessions in South Africa, is 
proved by the reports of the general managers of the 
Cape and Natal systems, which have recently come to 
hand. At the close of last year the Cape Government 
railway system covered 1890} miles; which, including 
surveys of lines not yet constructed, had cost £18,564,617, 
or about £9800 per mile. Towards providing this amount 
the Government had borrowed £16,994.,228, of which at 
the end of last year £15,863,853 was outstanding; and 
on this an annual sum of £634,119 had to be paid as 
interest. The gross earnings for 1891 amounted to 
£1,896,376, and the expenses to £1,117,649, leaving 
£778,727 as profit. This was equal to a return of 
£4 18s. 4d. per cent. only, as against £5 15s. 10d. percent. 
for 1890. The traffic manager, in the face of this falling 
off, reports that “ simultaneously with the expansion of 
the Government railways both foreign and local trade has 
been encouraged, and the outlook distinctly gives riseto the 
most sanguine anticipations regarding future prospects.” 
It is not easy to understand how these “ prave orts” 
can have been justified in view of the decline of profit 
indicated. We can only presume that the diminution 
had been largely due to the efforts made by the Govern- 
ment of Natal to divert to its lines some of the traffic 
before finding its way to those of the Cape Colony. 
Having so recently dealt with the figures indicating the 
position and prospects of the Natal railways, we need 
not here recapitulate them. The report of their general 
manager shows, however, that the traffic returns are 
relatively as important as on the railways of the sister 
and competing Colony, and as both systems receive ex- 
tension towards the Witwatersrand goldfields, we may 
be sure the annual returns will show large increases. 
Should the effect of this competition ultimately prove to 
be that which competent authorities seem now to predict, 
it will probably be the first time in the railway history 
of the world that competition between two intensely 
jealous communities has brought about their fusion. We 
cannot ourselves pretend to judge whether this will in 





the future prove to be the case or not. But we think 
it may be foreseen that the time will arrive when it may 
become evident to both colonies that it must be unprofit- 
able to continue a warfare disastrous to the exchequers 
of both. The amalgamation of the two dependencies is 
at the present time regarded with an intense and jealous 
dislike by both, but there are many independent authori- 
ties who believe a mutual interest would be best 
promoted by an abandonment of the present antagonistic 
relations, which it now seems likely will be increased by 
the desire of either combatant to secure the traffic of 
the objective point for its respective railway system. 
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THE EXPLOSION ON THE LAKE OF GENEVA. 


On the 9th inst. twenty-five persons were killed on board 
the Mont Blanc, the largest paddle steamer on the Lake of 
Geneva. An inquiry is in progress as to the cause of the 
accident, but as yet there is very little technical information 
of a trustworthy character available. The circumstances of 
the explosion were peculiarly dreadful. There are two cylin- 
drical boilers of moderate diameter, and above them lies a 
steam receiver, cylindrical, and about 3ft. in diameter, 
common to both boilers. The boat is of shallow draught, 
and the receiver stands above the deck. Close to it is a deck 
house, and in this at the time of the accident there were 
many persons, for the most part tourists. The end of the 
steam receiver was ripped away all round from the shell and 
blown clean through the forward end of the deck house. It 
passed aft, and forced its way through the other end of the 
saloon and went overboard. The plate was followed by a 
tremendous rush of steam and hot water which slew those 
whom the plate in its flight had missed. When the steam 
had cleared away a little, and access to the saloon was 
obtained, its occupants were found huddled up in a heap at 
the after end. They were frightfully mee Te Those most 
fortunate were slain outright, others lived for a short time in 
untold agony. Two were killed instantly, six were scalded to 
death in a few minutes, and sixteen others died within four 
hours. There were thirty persons in the saloon, and not one 
escaped without injury, and it is probable that several more 
deaths will be added to the list. As to the history of the 
boiler, it is stated that an official examination of it 
was made early in June by the committee of inspection 
named by the States Council of the canton of Geneva, and 
consisting of four engineers, one of whom represented the 
Swiss Mutual Assurance Society of Steam Boiler Makers, 
which is financially interested in preventing all such acci- 
dents as that of Saturday. Their report then issued states 
that evidences of deterioration were seca in the boilers, 
but the defects were not considered dangerous, and after they 
had been repaired the certificate of navigation was renewed 
for this season, though the company was given to understand 
that the boilers must then be replaced. New boilers were 
therefore ordered. No reference is made in the report to any 
defects in the steam receiver which exploded on Saturday. 
On the 13th inst., however, after the inquiry by the Juge d’In- 
struction, the director of the Lake of Geneva Navigation 
Company was committed to prison. 


PROPOSED UNDERGROUND TRAMWAY IN PARIS. 


OnE of the most important undertakings that has been 
sanctioned by the Municipal Council of Paris is the con- 
struction of an underground electric tramway from the Bois 
de Boulogne to the Bois de Vincennes. This project, which 
is likely soon to be put in hand, has been conceived by M. 
J. B. Berlie, an engineer who is well known for his many 
proposals for pneumatic communication between London 
and Paris, and for a system of electric locomotion which, he 
says, would allow of transport from Paris to Dieppe in forty- 
five minutes. The tubular tramway will be composed entirely 
of metal. The perforation will be made by means of 
hydraulic boring appliances, and as these machines advance, 
cast iron plates will be bolted together, forming a solid and 
durable wall. To check oxidation on the outside of the 
metal tube, each plate is provided with a hole in the 
centre, through which mortar is forced by hydraulic 
pressure, so that it fills up every crook and crevice. 
This will likewise prevent any moisture from finding its 
way inside, and the tube — thus perfectly dry, the 
question of ventilation is much simplified. ll that is 
necessary for this purpose is to provide some vent holes 
along the tube, and to draw out the vitiated air by means of 
electric fans. There will be no other communication with 
the thoroughfare above except the stations, which will 
number seventeen. Each train will be composed of four 
carriages, affording seats for 200 passengers. The motive 
power will be generated at a central station, and a motor 
will be placed under each car. Electricity will likewise 
be used to light up the tunnel the whole of its length. 
The cars will travel at a speed of 25 to 30 kiloms. an hour, so 
that taking into account the numerous stoppages, the 
distance of 11 kiloms. will be traversed in about half an hour. 
The cars will follow at intervals of two minutes in 
the centre of Paris, that is to say, between the Bastille 
and the Place de la Concorde; from the Bastille to the Porte 
de Vincennes, and from the Place de la Concorde to the 
Porte Dauphin, they will follow at intervals of four minutes. 
The interior of the stations will be covered with white glazed 
tiles, so that they may reflect an agreeable light and be easily 
kept in a state of cleanliness. Only at the Place de l’Etoile 
and at the Place Victor Hugo will it be necessary to employ 
lifts. The route taken by the tubular tramway will be: the 
Cours de Vincennes, Boulevard Diderot, Rue de Lyon, Saint 
Antoine, de Rivoli, and Avenues des Champs Elysées, Victor 
Hugo, and Bugeaud. Active preparations are being made to 
put this work in hand at once, and it is estimated that it 
will be completed in two years. The completion of such an 
undertaking will do much to relieve the congestion of traffic 
on the north side of the river, an inconvenience which is 
becoming increasingly serious. 


A NEW QUICK-FIRING GUN. 

REFERENCE was made in THE ENGINEER some time ago to 

a new quick-firing gun that was being constructed by MM. 
Schneider at Creusot, a gun that was destined to achieve 
results never before attained. This weapon was last week 
officially tried at Creusot in the presence of a large number 
of French officers, as well as the representatives of different 
countries. The new gun has a calibre of 15cm.; it has a 
length of 45calibres,or 6m.75cm. It possesses several new 
features, chief among them being the method of closing the 
breech, the construction of the cartridge, and the cartridge 
extractor. The breech mechanism is said to be very ingenious, 











but no opinion can be expressed upon this point as the details 
are withheld. The extractor is in the form of a strong 
rectangular bar. The action of opening the breech draws back 
the extractor with the empty cartridge, andin closing it helps 
to force the loaded cartridge into its place. The cartridge itself 
is worthy of notice, as it can be fired either by percussion oy 
by electricity, and to this end it can be easily provided 
either with a percussion cap or an electric connection at 
will. The metallic cases are of special construction, and 
have a length of 1m. 300m. Some difficulties had to be 
overcome in their manufacture, but these were solved by 
making the cases in two parts, so that by employing two 
different metals they can, it is urged, be made under bettey 
conditions, and are more resisting, besides being cheaper, 
The gun carriage is also designed specially with a view to 
reducing the recoil, and this is accomplished by four powerfy] 
brakes, two on each side. The gun is protected by 


steel shield. The trials were very exhaustive, and were 
divided into two series. One was devoted to verifying 
the charges and the velocities attained; and the other to 


the rapfdity of firing, first aiming between each shot, 
and then firing without aiming. By changing the point 
of fire between each shot, ten shots were fired in 109 seconds; 
and by shooting at a fixed point ten shots were discharged 
in 83 seconds. The projectile weighed 40 kilos. The highest 
velocity attained at these trials was 814 m.—2671ft.—under a 
pressure of 2570 kilos. This speed was, however, exceeded 
at a private trial held some time previously, when, with a 
pressure of 2600 atmospheres, it reached 830 m.—2723tt, 
The Canet gun of 15 cm. gave with the same pressure 
750m. and 760m. The trials were considered to ve 
satisfactory, not only because of the initial velocity and the 
rate of firing, but also by reason of the facility with which 
the gun can be manipulated, and of its adaptability both 
for war vessels and land batteries. 


MACHINERY IN COAL MINES. 


Wuttst of late the question of the railway carriage of 
coal has had large attention, little public notice has been 
taken of attempts to cheapen the cost of the conveyance of 
coal under ground. Very recently it was estimated by one of 
the authorities in the coal trade that the cost of conveyance 
of coal from the “face” to the shaft in coal mines averaged 
5d. per ton per mile for the three operations often needful :— 
The conveyance from the face to the end of the main horse 
roads or inclined planes; then to the engine plane landing; 
and then to the foot of the shaft. But there is a very great 
deal of attention being given to the subject ; and the advance 
of electricity as a means of giving the power for haulage and 
other operations in mines is now so great that considerable 
benefit is likely to accrue to both the coal trade and the 
engineering trades thereby. At the Newbottle collieries of the 
Earl of Durham there is an important electric mining installa- 
tion, which has been of late visited by many engineers, both 
British and foreign. A current from dynamos is conveyed 
by mains to a distributing centre, some 390 yards from the 
bottom of the shaft, and thence it is further conveyed to the 
pump, the haulage engine, and the winding engine—the 
latter being 2800 yards from the distributing centre. In 
another part of the northern coalfields electric pumps are 
being fixed; three-throw age intended to work at a 
distance of 2700 yards from the shaft. It is evident that 
when a system of electrical transmission of power is adopted 
for great collieries there will be gained a step towards what 
some engineers now begin to look forward to with much more 
hope than they have done in the past—the lessening of manual 
labour in coal-getting, and the substitution of mechanical. 
It is seen that in some coal mines there is now the 
introduction of these machines that are worked by yg 4 
and in one or two instances they have been placed in sub- 
stitution for those that were in use, and were worked by 
compressed air. The international competition in the coal 
trade is now growing very keen, and it is likely so to grow, 
whilst some of the demands that are being made by labour 
are so great in their extent, that it may be readily believed 
that there will be an inducement of moment to the mining 
engineer to lessen his absolute dependence on manual labour, 
and, as far as he can, to introduce additional machinery to 
enable him to cheapen the cost of working, and to give the 
ability to do work with a regularity that is not now so easily 
attainable in the case of manual labour. Mr. J. B. Simpson, 
to whose recent address we have referred, says that ‘no 
doubt, ere long, electricians would assist in the conveyance 
of minerals under ground, both in economy and efficiency.” 
It is certain that the need for this is growing, and on the 
other hand, that many attempts that are being made will in 
time furnish the facts that are needful to enable trustworthy 
judgment to be come to on the relative areas and economic 
use of different powers in mines. 


ENGINEERS AND THE EXPORT TRADE, 


ENGINEERS will with great satisfaction learn that the 
half-year’s shipping trade in machinery and millwork shows 
an augmentation in value upon the corresponding half of 
1891. This encouraging feature stands out with prominence 
from the otherwise gloomy background presented by the 
Board of Trade returns, in so far as they refer to other 
industries. That general engineers should, during the 
depressed trade period through which we have passed since 
January, have been able not only to hold their own, 
but likewise to effect a small advance, some 24 per 
cent., is decidedly a matter for congratulation. It is true 
that a smaller business than last year has been done in 
general machinery with Russia, Germany, the United States, 
Brazil, the Argentine Republic, and Australia, but, on the 
other hand, an increase is observable in the purchases of 
Sweden, Norway, Holland, Belgium, France, Spain, Italy, 
Egypt, the Cape, the East Indies, and British North America. 
In some of these cases also the advance has been very notice- 
able, Spain, for example, having more than doubled its 
orders. It cannot be said that the statistics with regard to 
steam engines are equally favourable. The net result, 
indeed, of the half-year’s trade has been a slight reduction 
compared with last year; yet here again there are indications 
which point to recovery before long, and a noticeable cha- 
racteristic of the six-months’ returns is the effect of railway 
extension in Holland and Russia, trade with the first-named 
country having increased nearly five-fold, and with the latter 
country nearly three-fold. The falling off is no doubt due in 
part to the circumstance that engineers are getting tired of 
sending out engines on consignment, and of giving long 
credits. This is especially true of South American trade ; 
and probably business is now more profitable than it 
was some months ago when the exports of engines were 
larger. 
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FROM HOLBORN TO THE STRAND. 


THe above engravings represent three routes which have 
been proposed for connecting Holborn with the Strand. The 
first is that recommended by the Improvements Committee | 
of the London County Council, in their report of July 24th, | 
1891. The second ig that proposed at the same time by Mr. | 
Maule, and which the Committee had under their considera- | 
tion among other competing plans. The third is that which 
the Committee have recommended in a report bearing the 
date of the 22nd ult., and which comes up for consideration 
at the meeting of the County Council to be held next Tuesday. 
The merits of these several projects will be found discussed in 
one of the leading articles which we publish this week. 








CYRUS FIELD. 


Tue death is announced of Mr. Cyrus Field, in New York, 
on Tuesday, at the age of seventy-three. He was born on 
30th of November, 1819. To the present generation Mr. 
Field’s name is almost unknown, yet he did more than any 
one now alive to establish telegraphic ccmmunication 
between this country and the United States; with him, 
indeed, originated the first Atlantic cable. He went to school 
in his native town Stockbridge, Massachusetts, became a 
clerk in New York, and very soon started in business on his 
own account, He made money very quickly, and retired 
from business with an ample fortune in 1853, when he 
was but thirty-four. He then travelled a good deal 
in South America. With whom the idea of establish- 
ing a telegraph between the Old and New World took 
its rise, it is impossible to say. There is reason to 
believe that the first publication of the idea is found in a 
letter addressed by the Roman Catholic bishop of New- 
foundland—Dr. Mullock—to the St. John’s Courier. This 
letter is dated November 8th, 1850, and was evoked 
by some vague suggestions which had appeared in a previous 
issue of that journal. Dr. Mullock proposed that the cable 
should be laid from Ireland to Newfoundland. The letter 
concludes with the words, ‘‘I hope the day is not far distant 
when St. John’s will be the first link in the electric chain 
which will unite the Old World and the New.” 

About this time, Mr. F. N. Gisborne, a telegraph engineer, 
who was engaged in constructing a line in Nova Scotia, pro- 
posed to connect St. John’s with America, and by his agency 
a company was formed to construct this line. It was begun, 
some 30 or 40 miles were made out of a total length of 400, 
and then the shareholders refused to supply any more money 
and the scheme was abandoned. Mr. Gisborne went to New 
York in January, 1854. There he met Matthew D. Field, an 
engineer, who introduced Gisborne to his brother, Cyrus Field. 
After the interview, Mr. Cyrus Field took a globe which stood 
in his library and began to turn it over, and “it was while 
thus studying the globe that the idea first occurred 
to him that the America-Newfoundland cable might 
be carried further still, and made to span the Atlantic.” 
To write the history of the next twelve years of Mr. 
Cyrus Field’s life would be to write the history for the 
same period of Atlantic telegraphy. It must suffice to say 
here that two years were occupied in laying the Newfound- 
land line, under tremendous difficulties. It was not until 
1857 that the first attempt to lay an Atlantic cable was made. 








The Niagara, an American man-of-war, and the Agamemnon, 
an English man-of-war, each took in about one-half—1300 
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miles—of cable in the Thames. They accompanied each other 
to mid-ocean, spliced the cables, and proceeded to pay out. 
The Niagara successfully landed her end of the cable on the 
5th of August, and, curiously enough, the Agamemnon 
landed her end in Ireland on the same day, and thus for 
the first time telegraphic communication was established 
between the Old and New Worlds. But Mr. Field’s success 
was short-lived. On Saturday, the 14th of August, the first 
news telegram was dispatched. It ran as follows:—‘ Arabia 
in collision with Europa, Cape Race, Saturday. Arabia on 
her way. Head slightly injured. Europa lost bowsprit, 
cutwater stem sprung. Will remain in St. John’s ten 
days from sixteenth. Persia calls at St. John’s for mails and 
passengers. No loss of life or limb.”” The cable, however, 
worked very slowly, and on the 1st of September it became 
silent for ever. Mr. Field had to begin all over again, and 
six years elapsed before the next attempt was made. Of its 
subsequent history we do not propose to speak. Mr. Field 
was to the last more or less identified with cable work. He 
was & man of untiring energy, and although he lost his 
entire fortune in a commercial crisis, he succeeded in build- 
ing up another, and was to the end regarded as a financial 
power in America. One of the principal undertakings with 
which he latterly concerned himself was the elevated railway 
system of New York. 








NARROW GAUGE LOCOMOTIVE, TRALEE AND 
DINGLE RAILWAY. 


WE illustrate this week a narrow gauge locomotive in use 
on one of the light Irish railways, and fitted to burn oil fuel 
on Holden’s system. In a succeeding impression we shall 
publish additional drawings and a description of this engine. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
Before MR. JUSTICE WRIGHT, with MR. BLAKESLEY as Assessor. 


THIS was a case in which Messrs. Muir and Houston, marine 
engineers, of Glasgow, sued the owners of s.s. Earl of Devon for 
the cost of a new cylinder and other parts, which were renewed in 
consequence of a breakdown when the vessel was about 200 miles 
from Hull. 

The leading counsel and experts were Mr. Moulton, Q.C., 
Mr. Witt, Q.C., Mr. Caiger, consulting engineer, Mr. Fortescue 
Flannery, consulting engineer, and Messrs. Jamieson and Tayler, 
consulting engineers, of Hull. 

he engines were of the triple-expansion type, and were tried at 
sea in the presence of Lloyd’s surveyor, under whose supervision 
and whose highest class they had been built. They were pro- 
nounced satisfactory, and the vessel was taken over by her owners 
and steamed by them and in charge of their chief engineer from 
Glasgow to Hull, and shortly after her arrival at Hull the vessel 
wenton a voyage to her fishing station, and after about one day’s 
steaming a loud report was heard in the engine-room, and it was 
found that the cross-head pin uniting the top end of the 
connecting-rod and lower end of the piston-rod had come out, 
and the low-pressure cylinder had been smashed beyond repair. 
The question was as to the cause of the gudgeon pin coming out, 
and evidence from the builder’s workshop was brought to show 
that the pin had been carefully fitted to Whitworth’s gauges and 
had been shrunk on, there being a difference of a 64th of an inch 
in diameter to allow for a tight fit, It was also stated in 
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evidence that the pin, after having been shrunk in place, 
was sounded with a hammer and found solid. The evidence of 
Mr. Flannery and Mr. Caiger pointed out a fact well known to 
engineers, that a pin that is tight originally may be made slack hy 
alternate heating and cooling ; and it wassuggested that the cause 
of the pin becoming slack in this case was that the engineer of the 
ship had allowed the pin to get hot, so producing slackness ; or had 
allowed the connecting-rod brasses to be too slack, so as to produce 
a jarring at the ends of the pin, resulting in slackening it in the 
centre. Further, it was stated that the pin could not come out 
suddenly ; but if slack from whatever cause, it would very gradually 
shake itself out endwise, and so slowly that with ordinary care its 
coming out must have been observed by the engineer. 

The Court took the view that the pin could not have originally 
been tight, but that its coming out should have been observed by 
the engineer of the ship, and it was found therefore that the ship- 
owners, through their servant, the engineer of the ship, had been 
guilty of contributory negligence, which had produced the damage 
to the cylinder, and they were therefore adjudged to pay for the 
cylinder and its adjoining damage, and the builders were condemned 
in the cost of a new pin and demurrage of the vessel during the 
time of fitting it. The learned judge reserved the question as to 
costs, 








THE JUNIOR ENGINEERING Society.—On Saturday afternoon, 
the 2nd inst., a party numbering 115 availed themselves of the 
opportunity afforded by Messrs. William Joynson and Sons for 
seeing their celebrated paper mills at St. Mary Cray. Excellent 
arrangements were made for showing the members round, and for 
rendering the objects and methods of operation clear to them. At 
the conclusion of the visit the party were hospitably entertained 
by the firm, to whom, for all their kindness, was passed a hearty 
vote of thanks on the proposition of the chairman, Mr. S. Boulding. 
Mr. Edmund Joynson, in acknowledging the compliment, ex- 
pressed the pleasure he felt in receiving the members, and his 
gratification that the visit had proved enjoyable te them. 


DeaTH OF Mr. JOHN MorTON, GENERAL MANAGER OF THE 
GLasGow AND SouTH-WESTERN Railway CompaNny.—The an- 
nouncement of the death of Mr. John Morton, general manager 
and secretary of the Glasgow and South-Western Railway 
Company, will come as a shock to his friends and the railway 
world generally. Though for some time past in rather indifferent 
health, Mr. Morton continued the discharge of his onerous duties 
as usual, until a few weeks ago. So lately as the middle of last 
month he went to Lendon in connection with the Bill for a direct 
line to Largs, promoted by his company. Feeling worse in the 
metropolis Mr. Morton decided to return to his home at Glasgow 
without waiting for the decision of the Committee on the Bill. 
Nothing more than a temporary suspension from his duties was 
expected, but early this mcnth complications ensued, and his 
illness rapidly increased in severity until he succumbed to a com- 
plication of disorders on the morning of the 9th inst. Mr. Morton, 
who was about sixty years old, and a native of Irvine, a small 
Ayrshire seaport, entered the secretary’s department in the 
Giasgow office of the company in the year 1850, after a preliminary 
training in a solicitor’s office in his native town. He gradually 
worked his way up, till in 1875 he was appointed secretary in place 
of the late Mr. Wainwright, who had been advanced to the post of 
general manager. On the death of Mr. Wainwright in 1886, Mr. 
Morton was elected to the dual office of general manager and 
secretary, and since that date he has conducted the business of the 
company with conspicuous ability; though perhaps his general 
policy has erred on the side of over-caution. Under his manage- 
ment many judicious internal reforms were introduced, especially 
in connection with the improvement of f ger accommodation, 
and the well-being of the company’s employés ; the result of his 
efforts in the latter direction bearing fruit during the recent rail- 
way strike in Scotland, which affected his railway to a very small 
extent, compared with the dislocation of traffic inflicted on the 
other two large Scotch lines. 





e mr 


THE ENGINEER. 





JuLy 15, 1892, 











—_—___. 
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ROBINSON’S GAS ENGINE. ing works have escaped contributing to the long list of men 


whose fingers are maimed through having slipped between 
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to be deplored, all the more considering the fact that in other 
departments this country proposed to send out the most magniti- 


THE accompanying engravings are from photographs and | the fixed bar and the revolving stone. It will therefore | cent display of goods which had ever been sent to any exhibition, 


drawings of a simple engine, the design and details of which | interest our readers to have brought before their notice any 
possess several features which are novel, and which, we are | contrivance which will reduce materi uly the risk of this kind 
informed, secure an economical result. There isinthe engine of accident. Such a contrivance has recently been put on 
only one mechanically moved valve, and this acts as the 
governor valve. No gear wheels are used, but an excentric 
X, like that of a steam engine, on the crank shaft, operates 
the valve at the required times. A specially constructed 
wheel B, having teeth or cavities of different depth R and P, 
is arranged so that one end or projection of an excentric 
rod A engages with them. When this rod A, with projection 
engages with the teeth or cavities P, the rod A misses 
the valve stem or rod F', and no opening of the exhaust valve 
takes place, and the charge which has already been drawn 
through a lift valve into the cylinder by the previous out 
stroke of the piston is compressed, as in the ‘“‘ Otto” type of 
gas engine, by the inward motion of the piston ready for 
ignition for propelling the piston on its outward stroke. The 
revolution of the engine causes the rod A, by its reciprocating 
motion,to rotate the wheel B in the direction of the arrow 
shown in the sectional drawing one tooth, so that at the 
next stroke of the engine, the projection of the rod A 
engages with a tooth R, of the wheel B, and the rod A assumes 
the position as shown in the drawing when it opens the 
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the market by Mr. George Addy, M.I.M.E., Waverley 
||| Works, Sheffield, and from the two engravings which we give 
|our readers will readily understand the invention. No. 1 
'}| shows the grindstone rest close to the stone in the position for 
|| grinding, turning, planing, and other tools. No. 2 shows the 
||| position of the rest when pulled away from the grindstone. 
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exhaust at the required time, by coming in contact with the 
valve stem F', and the products of combustion escape. 
The speed of the engine is governed by a catch F, which is 


pivotted to the exhaust valve stem F!. The drawing 
shows F in the position it assumes when the exhaust valve is 
open. N is a stop fixed in the position relatively to F, as 
shown. L is a stop, in such a position relatively to F that it 
causes F to assume the position as shown, whén the exhaust 
is opened. When the engine is running at or belew its 
normal speed, every time A comes in contact with F! it opens 
the exhaust. The catch F in this case assumes the position 
as shown, and on the outward stroke F has time to fall into 
such @ position that it misses N and the exhaust closes. 
Should the engine run above its normal speed, the catch F, 
being forced into the position shown, has not sufficient time 
to come into a position to miss N, and so the exhaust valve 
is held open. When the exhaust is held open, no explosive | : : 
charge is drawn through the inlet valve, and thus the speed | Tn actual practice the rest is firm under downward pressure, 
is reduced. This, we are informed, acts as an efficient | but in the event of any one being unfortunate enough to get | 
governor, and when in action all back pressure is taken | his finger between the stone and the rest, the first impulse is 
from behind the piston, the piston simply following the | to pull the hand quickly away, which of course causes the 
crank until the valve is allowed again to come into action. | Test to fall back into position No. 2, when the fingers are at 
The engine is thus relieved from heavy wear and tear and | once released before any serious damage is done. 
leakage. 
a engine illustrated no separate water tank is used, | 
but by a special construction of the parts water circulates | = i e 
about the aiioder from the engine fg which is hollow, and | LONDON CHAMBER OF COMMERCE AND THE 
itself forms the water tank and dispenses with the circulating | CHICAGO EXHIBITION. 


pipes and connections. This effects a saving of space,as no| A weeTinc of the Electrical Trade Section of the London 
water tanks are used. | Chamber of Commerce was held on Friday last, Major Flood 
| Page, the here 4 the a presiding. The attitude of the 
NEW SAFETY 7 N ST. | section and of the trade towards the forthcoming Chicago Exhibi- 
A NEW SAFETY GRINDSTONE REST | tion was the first question discussed. Mr. W. H. Preece, who has 

AccrpENTs at the grindstone when grinding up turning | bee” taking a special interest in the matter, said that the elec- 
tools and planing tools are so common that few large engineer- ' trical industry was not being sufficiently represented. This was | 
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SHEFFIFLD. 




















both as regards the quality and size of the exhibits. While in 
other departments they had been wholly unable to comply with 
the demands for space, in the case of the electrical industry only 
5000 out of the 20,000 square feet had been taken up. A state- 
ment giving the names of the firms proposing to exhibit, the 
nature of the exhibit, and the space to be occupied, was 
handed in. The General Post-office, he said, proposed to transfer 
almost bodily to Chicago the exhibition they had made at the 
Crystal Palace, with some additional novelties, His object in 
coming to meet them was to ask that they might endeavour to do 
something at Chicago in the way of showing the manner in which 
they fitted up private houses, &c., with electrical fittings. His 
idea was that they might get together a syndicate to fit up a suite 
of rooms which might be furnished by English furniture makers, 
decorated by English decorators, supplied in all household utensils 
by English manufacturers, and lastly fitted up by the electric 
light engineer with all the latest and best improvements, which 
had not yet penetrated to the United States. If a number of 
firms could be got together to subscribe, say, £250a-piece to carry out 
such a scheme, and exhibit their own wares, the Royal Commission 
would come forward and assist in taking charge of the exhibit, 
&e. Moreover, they had recently received circulars from the 
Executive at Chicago responsible for the electrical section, asking 
English contractors to tender for the lighting of a portion of the 
buildings. 

Mr. Binswanger thought that in drafting such a circular the 
fact should not be lost sight of that the Chicago Exhibition was not 
lizely to be of special interest to us because of any trade we might 
hope to secure from the United States, but it was of special interest 
in view of our trade with foreign countries. It would be the 
meeting-place of people from South America, Canada, China, 
Japan and other countries, and from that point of view it was 


| of the utmost importance to English manufacturers. Electrical 


engineering had passed the stage of mere experimenting. We had 


| now great manufacturing resources, and while we were looking to 


supply foreign markets other nations would be doing the same. 
He was speaking from actual experience. For the last two or 
three years his company had, by means of travellers and agents, 
established a certain connection in the countries he had mentioned, 
especially in Canada, Mexico, China, and Japan, and he could 
inform them that he had received notice from almost every 


| customer in these countries that they would visit the Chicago 


Exhibition, and that they would be pleased to see the — of 
his company there, and were they not to do so they would in all 
probability lose the trade they had already gained. It was well 
known that where a man bought his dynamos he was likely to buy 
his cables, wires, lamps, &c,, and from that point of view he hoped 
that English manufacturers might be able to arrange to have a 
comprehensive display. 

Major Flood Page said he understood that it had at first been 
agreed that all goods might be marked at the price at which they 
could be bought in England, as well as the price plus the American 
tariff. A rumour had appeared in the press that that condition 
had been withdrawn, he supposed because the Americans might 
then see too clearly what was involved in their McKinley Tariff. 

Mr. Preece said such a rumour had appeared, and Sir Henry 
Trueman W: had been at once sent out with an ultimatum 
implying that if the rumour were true they would take some strong 
steps in the matter, but immediately on his arrival they had had a 
wire saying that there was no foundation for the statement. The) 
had therefore still the option to mark the goods at both prices. 

Mr. Marshall said that it would no doubt be known to all of there 
that the Agricultural Engineers’ Association had met and resolved 
that it would not be to the interests of their business to exhibit at 
Chicago. He thought that decision would apply to the whole of 
the engine makers in England. After some further discussion, it 
was agreed that a circular should be sent to the members to 
ascertain how far they would be prepared to co-operate in the 
direction indicated by Mr. Preece. 

The Chairman reported the action which had been taken by the 


| special committee appointed to deal with the County Council Bye- 
| laws. They had waited on Sir Courtenay Boyle at the Board of 


Trade, and concessions had been made which were satisfactory to 
the telephone companies. This question was dealt with on the 
30th ult., when a deputation from the electrical section waited upon 
Sir Courtenay Boyle for the purpose of making representations in 
regard to the bye-laws framed by the County Council for the regu 
lation of overhead wires in and around London, under the powers of 
the London Overhead Wires Act of 1891. 

Major Flood Page gave what were evidently considered satis- 
factory reasons for the attitude taken by the Chamber of Commerce, 
and Sir Courtenay Boyle, dealing with the clauses which had been 
petitioned against by that body, indicated the amendments which 
had been made by the Board of Trade. 

It was that unless absolutely necessary, no further 
meetings should be held until October. 








In the description of the engine at the Crystal Palace, 
by Messrs, Charlesworth, Hall and Co., Oldham, given in our last 
impression, it should have been stated that the engine is double, nct 
single-acting. 
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AMERICAN ENGINEERING NEWS 
(From our own Correspondent.) 

Steel rails.—The Steel Rail Manufacturers’ Association, which 
includes the six large companies and controls the situation, has 
decided to maintain the present price of 30dols. per ton, although 
ig iron has declined to 14dols, per ton, while in1889 the prices were 

‘95 dols., for rails, and 18 dols. for pig iron ; in 1890, 31°75 dols, 
and 18°85 dols. and in 1891, 29:90 dols. and 15-95 dols, respectively. 
The companies included are the Illinois Steel — Carnegie 
and Co., Cambria Iron Company, Pennsylvania Steel Company, 
Bethlehem Steel Company, and Lackawanna Iron and Steel 
Company. They have a combined capacity of 3,000,000 tons of 
steel rails x! annum, but the output for this year is not expected 
to be over 1,200,000. The profits at 30 dols. per ton are said to be 
only 2dols, to 2°50 dols. per Wa, English rails cost about35 dols. per 
ton delivered in this country. Some 601b. English rails laid near 
York in 1870 are still in service, and in fairly good condition 
according to specimens recently sent me, Steel rails at that time, 
however, were made with very much more care than they are now, 
and the then higher price enabled this care to be taken without 
unduly reducing the profits. At low prices, the main object of the 
mills is to roll rapidly and make large outputs, and as shown by the 
wear in service, it would be more economical for railway companies 
to pay a higher price and demand a good article, than to merely 
buy a heavier rail of ordinary output. Some of the modern steel 
rails show @ very poor wearing quality. 

Rapid transit in New York.—A few months ago THE ENGINEER 
published an illustrated article by me on the nn sed system of 
underground rapid transit railways for New York, and the com- 
mission appointed by the Supreme Court to determine whether 
public interest requires the construction of the roads, has presented 
a favourable report. Since the publication of the article above 
referred to an Act has been eden by the Legislature prohibiting 
the construction of railways under Madison Avenue, which was the 
route selected for the east side line, and the route as approved is 
that along — and the west side of the city to the city 
limits, with a branch from 14th-street up Fourth Avenue to the 
Grand Central Station, the main terminal station in the city. 
After hearing much evidence, including much evidence against 
underground roads by persons who were utterly incompetent to 
judge—including a committee of ladies, who objected to a tunnel 
line as likely to give rise to immoralities in the darkness, not 
understanding that an electric-lighted car would be really saferfrom 
this point of view than an elevated railway car in gloomy weather. 
The commissioners found ne valid objection to pol. aroad. They 
were convinced that its construction on the routes proposed was 
a Ser and that provision for ventilation and lighting 
could made which would remove all objection on that score. 
They were also persuaded that tunnelling in Broadway could be 
prosecuted underground without disturbing the surface, though it 
would involve greater expense than excavating, and they make 
the definite recommendation that tunnelling molt mew | below 
Thirty-fourth-street, They did not find that it would seriously 
interfere with the existing sewers, but believed that it would 
afford the a of improving the system in lower Broadway. 
The chief objection urged in behalf of owners of Broadway 
property was that the stability of the foundations of buildings 
would be disturbed by the tunnelling. This objection has never 
been sustained by any expert engineering opinion entitled to 
respect. The tunnelling would for the most part be many feet 
from the foundati of buildings, and its depths would be less 
than that of the foundations of very heavy structures. At the 
stations of the underground roads only would excavations be made 
to the building line, and there they would not affect deep founda- 
tions, and if in any case they went below existing foundations, 
these could pom by methods in tant use in the con- 

uildings, 








struction of new The commissioners were convinced 
that there would be no danger to buildings, either in the 
construction or the operation of the proposed underground road in 
Broadway. They had no doubt of the feasibility of using elec- 
tricity as the motive power, which would not only obviate all 
objection on account of fouling the air with smoke and gas, but 
would materially reduce the vibration caused by running trains by 
steam power. 

Compound locomotives.—A four-cylinder compound engine on the 
Vauclain system has been built by the Baldwin Locomotive Works, 
Philadelphia, Pa., for freight service on the Cornwall and Lebanon 
Railroad, The engine is of the consolidation type, with eight 
coupled driving wheels and a leading two-wheel pony truck or 
“bogie.” Cylinders, 14in. by 24in. and 28in. by 24in.; driving 
wheels, 4ft. 2in, diameter; truck wheels, 2ft. 6in, diameter ; 
driving wheel base, 14ft.; total wheel base, 22ft. 3in. The two 
middle pair of driving wheels have blind tires, The boiler is of 
enormous size, 6ft. in diameter, built of }4in. steel plates, and 
carrying 180 lb. working pressure. There are 271 tubes, 2}in. 
diameter, and 13ft. 6in. long. The driving journals are 8hin. by 
9in. The engine weighs 150,000 lb., of which 135,000 lb. are on 
the driving wheels, or 16,875lb. per wheel. The tender carries 
8600 U.S. gallons of water, and has a cab over the foot-plate. 
The engine is fitted with the Westinghouse-American air brake on 
driving and tender wheels. The Pennsylvania Railroad uses two 
engines for its fast passenger trains over the Alleghany mountains, 
but is experimenting with two-cylinder and four-cylinder compound 
engines to do the work with oneengine. They are of the ten-wheel 
pattern, with six coupled driving wheels and a four-wheel leading 
truck or bogie, The two-cylinder engines have cylinders 20in. by 
24in. and 30in. by 24in.; driving wheels 6ft. 2in. diameter, and 
weigh 138,000 1b., with 102,000 lb. on the drivers, or 17,0001b. per 
wheel ; boiler pressure, 180 1b. The four-cylinder engines have 
cylinders l4in, by 24in. and 24in. by 24in.; driving wheels 6ft. 
diameter, and weigh 133,0001b., with 100,000 1b. on the drivers, 
Driving wheel base, 12ft. 6in. The boiler is 5ft, 2in, diameter, 
and carries 180 lb. working pressure. 

Ship canals.—The B of Drainage Trustees, of Chicago, 
Illinois, has awarded contracts for the construction of the canal 
recently described in this column, by which a waterway communi- 
cation will be made eventually between Lake Michigan and the 
Illinois River. The Illinois flows into the Missouri, and the 
ambitious aim of the project is fora navigable waterway between 
the great lakes and the Gulf of Mexico, by way of the drainage 
canal, and the Illinois, Missouri, and Mississippi rivers, having 
Chicago at the one end and New Orleans at the other end. The 
present contracts are for about fourteen miles of earth and rock 
excavation, let in fourteen sections, and aggregate about 10,500,000 
dols, Another ship canal is proposed between the Delaware and 
Raritan rivers, affording inland navigation between New York 
and Philadelphia, instead of the present much longer sea route, 
The canal itself will be 33? miles long, while the distance between 
the two cities is about 90 miles by rail and very much farther by 
water, The summit level will be 50ft. above tidewater, and there 
will be at each end of the canal two locks of 25ft. lift, and a tide- 
lock—all 60ft. by 500ft. The canal itself will be 90ft. wide at the 
bottom, and 20ft. deep, and the work will include 26,327,614 cubic 
yards of excavation, and 350,000 cubic yards of dredging in the 
rivers, The cost, exclusive of land, is estimated at 12,500,000 dols. 
It would materially reduce the cost of coal transportation to New 
York from Philadelphia coalfields, and would be available for the 
smaller warships, 

Hudson River Tunnel.—This project, which has met with 
various financial and other misfortunes during its progress, is still 
uncompleted, and work has been stopped for some time. Work 
was commenced in 1874, but stopped for five years by litigation ; 
then prosecuted again from 1879 to 1882, when it was stopped by 
reason of failure of funds, over 1,000,000 dols. having already been 
expended. In 1889 about 1,500,000 dols. were raised in England, 
——- engineers—Sir John Fowler and Sir B. Baker—consulted, 
and a contract let to the English firm of Pearson and Co, for 
carrying on the work by the Greathead shield system, with cast 
iron lining. But by July, 1891, all funds had been expended, and 





work is again stopped, There are two circular single-track tunnels 
side by side, 19ft. 6in. diameter, 12,000ft. long, with approaches, 
To complete the north tunnel, which is the most advanced, will 
require 10,000ft. of excavation for tunnel and approaches; and 
23,600ft. for both tunnels, The west end of the tunnel is not well 
located for connection with many of the — lines terminating 
on the west side of the river, opposite New York ; and, in fact, a 
double-track line could handle much of the enormous traffic of 
these several lines, which has grown enormously since the com- 
mencement of the tunnel. The material bored through is a soft, 
slimy, slippery clay, and the pressure is so great that some of the 
lining plates have been broken, The cost is said to have been 
about dols, per lineal foot, The tunnels, however, will be of 
little use without extensive terminal facilities in New York on the 
east side, and connections with railways on the west side, all of 
which are yet unprovided for; and, on the whole, the bridge 
project appears to be even more promising than the tunnel project, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


SATISFACTION is expressed that the Quarterly Meeting this— 
Thursday—afternoon was held once more at the Exchange. The 
quarter which has now closed bas been by no means all that could 
be desired with regard either to demand or to prices. It has toa 
great extent been disturbed by labour difficulties, and though 
these have not occurred in this district, yet their effect has not 
been unfelt here, The north has been greatly upset, and business 
between that part of the kingdom and this has been correspond- 
ingly disturbed. Fortunately, during the latter part of the 
quarter a more satisfactory state of affairs has prevailed, as the 
setting in operation again of the northern works has beneficially 
affected orders from that part of the country. The low Bank 
rate—the lowest for four years—has also been beneficial ; but the 
foreign demand has been the chief drawback, and until a some- 
what better state of affairs sets in with regard to the purchasing 
of some of our leading foreign markets, no great change for the 
better can be expected. 

It is ae by Midland ironmasters as by no means encourag- 
ing to find from the recently issued Board of Trade returns for 
the month of June, and for the six months then ended, that the 
total quantity of iron and steel exported for the past six months, 
compared with the corresponding period of the preceding year, shows 
a decline in quantity of 23 per cent. and in value of 28 per cent., 
whilst as regards the month of June, compared with the corre- 
sponding month of last year, there was a decrease of 40 per cent. 
in value and quantity alike. One of the most notable declines in 
the past month’s exports is shown under the head of bar and angle 
iron, the value of the exports being less by more than 50 per cent. 
than in June last year. In pig and puddled there is a decrease 

ual to about 29 per cent., and in railway iron not less than 
69 per cent. Under one head only—hoops and sheets—is there an 
increase in the volume of trade, the advance being equal to about 
17 percent, Tin-plates again show a heavy fall, but the figures 
for unwrought tin are better than last month’s, while those for 
galvanised sheets are practically stationary. 

When the quarter opened there was a fairly cheerful feeling 
with regard to trade prospects, though the actual business done 
was not large. Events since then have scarcely, however, justified 
this feeling, and business continues limited. 

Marked bars were to-day in Birmingham re-declared at £8, at 
which figure they have stood for some eighteen months. Medium 
sorts were £7, and common £5 lds. 6d. upwards. Bar prices 
generally were about the same asin April. Merchant and common 
sorts were about 5s, per ton cheaper than this time a year ago. 

Galvanised sheets were quoted £11 10s. to £11 15s., or a reduc- 
tion of from 2s, 6d. to 5s. on the quarter, and about 30s. less than 
at the beginning of last year. mand continues rather quiet. 
Plain sheets were £6 17s. 6d. for singles, £7 to £7 5s. for doubles, 
and £7 17s. 6d. to £8 for lattens, these rates being a reduction of 
about 2s, 6d, on January. 

For hoops £6 12s. 6d. was asked, and for gas tube strip £6 2s. 6d. 

Basic steel was in good request, and some encouraging orders 
were reported. Tees and channels were quoted about £6 10s., 
boiler-plates £7, and blooms £5 15s, 

Some good contracts for pig iron were reported to have been 
renewed at prices in some instances the same as last quarter, and 
in others a shade under, but generally speaking sellers endeavoured 
to keep prices up as far as possible, and resisted consumers’ 
attempts to obtain lower rates than those which have recently been 
current, 

All-mine hot blast pigs were quoted at about 62s, 6d., or slightly 
lower than at the April gatherings, and about the same as in 
January. Part-mine pigs averaged from 44s. to 45s., or about 
eighteenpence less than in January. For Northamptons 43s. 6d, 
was asked ; and for Derbyshires, 44s, 6d. ; and for Lincolns, 47s, 
The ‘* Wingerworth” brand were quoted at 45s, delivered, and 
Thorncliffe, 50s. Spring Vale hydrates were quoted 52s, 6d., 
B.F.M., 47s. 6d., and I.I., 40s, 

The make of pig iron in Staffordshire and Midland district shows 
very little alteration on three or six months ago. The number of 
furnaces in blast in Staffordshire and Shropshire at the present 
time is 51 out of 132 built, and in the Midland district 66 out of 
114 built. These figures are almost exactly the same as at the 
beginning of the year, and evidence that very little advance in 
output has taken place. The exact figures are:—North Stafford- 
shire, 17 furnaces blowing out of 40 built; South Staffordshire, 
28 out of 81 ; and Shropshire, 6 out of 11. The Midland districts 
stand thus :—Derbyshire, 35 blowing out of 53 built; North- 
eee 10 out of 28; Lincolnshire, 13 blowing out of 21 
built ; Wiltshire, 1 blowing out of 5; Nottingham, 4 blowing and 
4 built ; and Leicester, 3 blowing and 3 built. 

Fuel is in somewhat quiet demand at fairly well-sustained rates. 
Carbonised gas coke is 9s, to 11s, 6d. delivered at stations and 
sidings. Gas coke from gas works is about 12s, to 13s, For South 
Wales furnace coke—common—l4s, was asked ; seconds, 16s, to 
18s,; and foundry, 21s, 6d. and 22s. 6d. 

Engineers and ironfounders continue well engaged, especially in 
the manufacture of general machinery, for which the export trade 
keeps up. Engine builders are only fairly well off for work. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is still no new feature of any moment to 
notice in connection with the iron, coal, and engineering industries 
throughout this district. A very quiet tone continues to prevail 
generally, the excitement consequent upon the elections still 
considerably interfering with the ordinary course of business, and 
with operations at works and collieries in the industrial centres. 
Apart, however, from any temporary disturbing element, the 
outlook for the future shows no improvement, and the disposition 
to go on simply from hand to mouth still prevails generally. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and the market presented much the same inanimate 
tone that has been noticed for some time past. Here and there, 
perhaps, rather more business was doing; and an increased 
inquiry for scrap at better prices—ordinary cast iron fetching 50s., 
and heavy wrought iron scrap about 57s. 6d., delivered in this 
district, being an advance of about 2s, 6d. upon prices recently 
eae indicate some reviving activity amongst consumers ; 
but generally the demand both for raw and manufactured material 
continues extremely small. For pig iron the inquiries coming 


immediate delivery, and for these makers are firm in quoting full 
recent prices, but for forward delivery merchants continue to offer 
at considerably under current rates. Lancashire makers still 
quote on the basis of about 44s. 6d. for forge to 45s. 6d. for 
foundry, less 24, delivered Manchester, but they are doing only 
a small business at these figures. In district brands, there 
is also no material change, Lincolnshire being obtainable at 
48s. 6d. for forge to 44s. 6d. for foundry, with Derbyshire ranging 
from 45s. for forge to 48s, and 48s, 6d. for foundry, less 24, deli- 
vered Manchester. There is still a scarcity of Middlesbrough iron 
for prompt delivery, and makers’ quotations are firm at 49s. 4d, to 
49s. 10d., net cash, delivered Manchester, but merchants would 
sell forward at quite 1s. under these figures. In Scotch iron a 
moderate business has been doing, with rather better prices obtain- 
able for some brands, and quotations may be given at about 
45s. 6d. for Govan, 46s. 6d. for Carnbroe, 47s. for Eglinton, 48s. 6d. 
for Glengarnock, and 49s. for Gartsherrie, net prompt cash, deli- 
vered at the Lancashire ports. : 

Manufactured iron makers still report only a very. unsatisfactory 
business coming forward, which is barely keeping them going, at 
unremunerative prices. Quotations are unchanged, but makers 
have to accept under list rates to secure orders, and, delivered in 
the Manchester district, it is oe where Lancashire bars 
are fetching more than £5 15s., with North Staffordshire qualities 
ranging from £5 15s, to £517s. 6d. perton, and ordinary merchant 
sheets obtainable at £7 5s, to £7 7s. 6d. per ton. For hoops the 
associated makers hold firmly to their list rates, and for delivery 
in the Manchester district these range from £6 5s. for random up 
to £6 10s. for special cut lengths, but the business doing is of very 
small dimensions, 

In the steel trade, the transactions reported are generally of no 
great weight, and prices are scarcely being maintained. Hematites, 
however, are still quoted at about 58s, to 58s, 6d., less 2}, and 
steel billets at about £4 15s., net cash, delivered Manchester, but 
under these figures is being taken in a good many instances. Steel 
boiler plates, for anything like immediate delivery, are firm at 
recent quotations, local makers still asking about £7 17s, 6d. equal 
to Manchester, but for forward contracts some very low-cut prices 
are reported in the market, and there would be no difficulty in 
buying good qualities of steel plates at about £7 5s. to £7 7s. 6d. 
per ton, delivered in the Manchester district, with under these 
figures quoted in some instances, ’ 

The metal market continues extremely dull, and although list 
quotations for manufactured goods are unchanged, the tendency 
is in a downward direction. 

Throughout the engineering industries the reports generally 
continue of an unsatisfactory character as regards the weight of 
new work coming forward. It is only in a few special cases 
where activity is Seins at all well maintained, most of the works 
getting short of orders as contracts run out, and the increasing 
competition tosecurenew work istending to bring the wages question 
more and more to the front. As I indicated some time back, the 
inevitable movement for a reduction in wages has commenced in 
the North of England, and this will no doubt result in the question 
being brought more definitely under consideration in this and 
otker industrial centres. ’ 

An improvement in chain-gearing, patented by Mr. Guthrie, of 
Manchester, and manufactured by the Chain Gear Company, to 
which I briefly referred some time back, has since then undergone 
some very satisfactory tests in actual work. This gearing, 
although primarily designed for cycles, is, however, equally 
applicable for agricultural implements, cotton machinery, traction 
engines, cranes, steam-steering gear, engine governors, &c., and 
possesses the special feature that it cannot be worn out of pitch, 
owing to the peculiar angle of the touching surfaces between the 
link and the tooth, causing the chain to adjust itself to the correct 
diameter of the pitch-circle, and, in fact, automatically increasing 
the diameter of the wheel as the chain stretches by wearin the 
pin-joints. Both chains and wheels have large, flat, touching 
surfaces, so that there is practically no friction on the teeth, of 
which twice the ordinary number are introduced ; and nearly one- 
half the diameter of the wheel is constantly doing its work, instead 
of only a single tooth, as in most other gearings of this description. 
For the Jast three months this gearing has been employed for 
driving cotton machinery at one of the local engineering works, 
and it has given so much satisfaction that it is the intention of the 
firm to adapt it to other machines where possible. It has also been 
applied for driving electric motors, and these specially coustructed 
chules, with 12in. links, are now being constructed for gearing in 
connection with an elevator for raising timber at a works in the 
neighbourhood. 

he coal trade remains without material change ; house fire de- 
scriptions and steam and forge coals hanging upon the market, 
the latter especially being difficult to dis of, owing to the 
restricted requirements for ironmaking and other manufacturing 
urposes. The better qualities maintain their price, but lower 
Sesesiptions show a want of firmness, and slight concessions are 
here and there made upon list rates, whilst for temporary sales 
low prices are occasionally taken. At the pit-mouth, however, 
quotations remain at about 12s, to 12s. 6d. for best Wigan Arley, 
10s. to 10s. 6d. for Pemberton four-foot and second qualities of 
Arley, 8s. 6d. to 9s. for common house coals, and 7s. 6d. to 8s. for 
steam and forge coals. Engine fuel continues in brisk request, 
and the present limited production of slack causes rather a 
scarcity of supplies, with a hardening tendency in prices. Good 
ordinary qualities of burgy fetch from 6s, 3d. to 6s. 9d ; best slack, 
5s. to 5s. 6d.; and medium sorts, 4s. 3d. to 4s, 9d.; but common 
slack could still be bought at about 3s, 3d. to 3s, 6d. per ton at the 
pit-mouth, 

For gas coal prices show a continued weakening tendency, and 
although it is exceptional where the giving way exceeds 3d, per 
ton, some concession upon last year’s rates is now generally neces- 
sary to secure the contracts that remain to be settled. 

The shipping trade continues very unsatisfactory, and with 
surplus supplies of common round coal being pushed for sale at the 
ports on the Mersey, business can only be secured at very low 
figures, 8s, 9d. to 9s, 3d. representing the average prices for ordi- 
nary steam coal, delivered at the Garston Docks or the High Level, 
Liverpool. 

Barrow. — Throughout the district of North Lancashire and 
Cumberland there is now a fair amount of activity noticeable in 
the hematite pig iron trade, so far as the work of the furnaces is 
concerned. The number of furnaces in blast is now only one short 
of what were in blast before the Durham strike, and the quality 
of the iron produced is getting better; but still some of the 
furnaces are not working quite satisfactorily, and the iron that is 
turned out has to go back into the furnace again. As regards the 
new business, there is not much doing, the demand on local 
account being only moderate, while on continental and foreign 
account it is very quiet. Many makers are not in a position to 
take orders unless delivery can be made after the end of August, 
as they have got to finish and deliver the orders which have been 
held for some time. Prospects are not so particularly good, but 
are expected to look up before long. Prices are steady, and 
hematite warrants are at 49s. 6d. per ton, net cash, while makers 
are asking 50s. to 51s. per ton, net f.o.b., for parcels of mixed 
numbers of Bessemer iron, net f.o.b. There is only a smal] 
demand for forge and foundry iron, and 49s, is about the quotation. 
The stocks of hematite warrants show a decline on the week of 
1100 tons, which leaves still held 43,041 tons, a decline on the year 
of 101,046 tons. 

In the steel trade there is not much new business doing, but 
makers are keeping their attention chiefly on the delivery of 
orders that were booked some time ago. At Barrow nearly the 
whole of the steel-making plant is at work, and orders are 
rapidly being turned out. The demand for rails is quiet, and 
heavy sections are at £4 4s.; light sections at £5 15s, and colliery 
rails at £6, Shipbuilding material is in fair inquiry, and prices 





forward are for the most part still restricted to limited parcels for 


are steady at £6 2s, 6d. for ship plates ; £512s. 6d. for angles ; and 
£6 12s, 6d. for boiler plates. Hoops are a slow trade at £7, 
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and tin-plate bars are in poor demand at £4 5s. There is next to 
nothing doing in blooms, which are at £4 1s. 3d. for ordinary 
sections, and £5 1s. 3d. for hammered sections, and wire rods are 
very quiet at £6 12s, 6d for No. 5 standards and £6 15s. for No. 
6 standards. 

Shipbuilders and engineers are busy, and have a fairly large 
programme of work before them, but no new orders of note are 
reported. 

Iron ore is in fairly strong demand at 9s. per ton net at mines for 
ordinary qualities. 

East Coast coke is at 20s. per ton delivered. 

The sbipments for the week stand at 8144 tons, as compared 
with 20,294 tons last year in the same week, a decrease of 12,150 
tons. The shipments to date stand at 366,930 tons, as against 
529,124 tons last year, a falling off of 162,194 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


DURING the month of June the Yorkshire collieries sent to Hull 
207,464 tons, as compared with 196,632 in the correspending 
month of 1891. From January to June of 1892 the weight for- 
warded was 1,096,712 tons, which is 14,656 tons better than in the 
first half-year of 1891. Thorncliffe collieries head the list for 
June with 21,592 tons, Manvers Main is second with 13,144 tons, 
and Denaby Main takes third place with 11,760 tons. Thorncliffe 
has opened up a fine trade vié Hull, the weight of coal sent from 
the company’s pits during the first half of the present year having 
been no less than 108,368 tons. Denaby Main comes next with 
99,408 tons, and Manvers Main is third with 59,168. 

A fairly good demand is reported for railway material, but 
business is somewhat restricted by an idea amongst buyers that 
prices ought to be lower. This is somewhat unreasonable, seeing 
that there has been no change of late in the values of pig iron or 
coal, or the wages paid to workpeople. A very good home trade 
is still being done, and some a are coming in from India and 
South America. In the lighter industries, such as cutlery, there is 
marked depression. The well-known firm of Messrs. Joseph 
Rodgers and Sons had a dispute with their workmen, which has 
terminated in a strike, the first the firm has ever had on the 
subject of wages. 

The | ence of the elections is beginning to be relieved. It has 
most adversely affected business in the boroughs, and the excite- 
ment is now transferred to the counties. Generally, the pits are 
well employed five days a-week, though in some instances only four 
days have been made. Most of the pits having been employed on 
contract account, the demand has maintained its normal character. 
House coal has been in fair request, about average quantity being 
forwarded to London and the Eastern Counties. Although prices 
are somewhat weaker, the quotations in London remain about 
1s. per ton higher than was the case at the corresponding period of 
last year. Silkstones are about lls. to 12s. per ton at the pits ; 
Barnsley house, from 10s. to 10s. 6d. per ton ; other classes from 
about 9s. perton. A large weight of steam coal continues to be 
sent to the Humber ports. Prices remain at from 8s. 9d. to 9s. 6d. 
per ton for Barnsley steam coal. Manufacturers’ fuel is at from 
5s. to 6s. per ton; small coal and smudge in good demand, and 
values as already stated. The contracts for gas coal are not all 
entered into yet. The Borough of Rotherham are asking for 
tenders for 13,000 tons of best screened gas coal. Several gas 
companies are holding back, in the hope of placing their require- 
ments at lower prices. It is not likely they will be able to do so. 
Foundry cokes have gone down to nearly the old level, the price at 
the pits being now about 18s. per ton. The Durham strike has 
had the usual effect of displacing business. Some of the customers 
who were driven to use Yorkshire coke have found it answer their 
purpose, and have not gone back to the old source. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and allied trades of this district are undoubtedly much 
depressed, and a gloomy view is generally taken of the prospects 
of the future, for not in any branch is there a sign of anything 
better, but rather the indications point the other way. The very 
unsatisfactory figures of our exports in the Board of Trade returns 
for June tend to make consumers anticipate lower prices than now 
rule, and in consequence no one is prepared to buy except from 
hand-to-mouth. It could hardly be expected that people would 
buy Cleveland pig iron at present on any other terms, for the 
current prices are considered too high, and are certainly rela- 
tively dearer than pig iron made in competi districts. 
Owing to this Cleveland is losing markets, and itch iron 
is being taken by customers who have for years past used 
nothing but Cleveland brands. It is not likely that the pig iron 
made in other districts will in the present depressed state of busi- 
ness be advanced to bring it in line with Cleveland, and the only 
alternative, if Cleveland is to keep its trade, isto reduce pig iron 
prices. Just now the necessity for a reduction is not so apparent, 
because so little iron is made, and all that is produced goes at once 
into consumption in satisfaction of contracts which were entered 
into in the early part of the year, and could not be executed owing 
to the Durham miners’ strike. Scarcely any Cleveland iron is 
available for sale yet, but when the necessity arrives for seeking 
customers for the iron made, makers cannot avoid reducing 
their quotations or having the iron thrown on their hands. 
Scotland is profiting greatly by the scarcity and dearness of 
Cleveland pig, as the shipments there are considerably increased, 
whereas from this district they are very poor. Scotland 
can now supply some qualities f.o.b. Leith at 2s. per ton less than 
the f.o.b. Cleveland price, and in consequence they are getting 
good continental orders which in the ordinary course would have 
been execnted by North of England makers, Thus up to Tuesday, 
this month’s shipments of pig iron from Middlesbrough to foreign 
ports only reached 5635 tons, whereas if trade had been in a 
normal condition 17,000 or 18,000 tons should have been reported, 
and the month’s total shipments up to Wednesday evening were 
not a third of what they should have been. The exports last 
month were certainly the worst that have been reported for a 
quarter of a century, but this month’s are even considerably 
worse—they have reached 8965 tons, as compared with 15,602 tons 
in June, 22,961 tons in May, and 25,830 tons in July, 1891, all to 
13th. Heretofore the Cleveland makers have sent about 1000 tons 
per day of their iron to Scotland alone, but this month the quantity 
has not been over 60 tons per day, and it cannot be expected that 
it could be more, seeing that Scotch consumers can obtain cheaper 
iron than Cleveland close to their own doors—native iron being 4s. 
to 5s. per ton cheaper to them. The higher prices of Cleveland 
iron answer admirably for the Scotch makers, for they are 
not only able to expori more, but they get nearly the whole 
of their home trade. The continental demand for Cleveland 

ig iron in the face of this competition is very poor, and 
it is likely to continue so till August and September, even 
if the iron could be got, because the rivers and canals over there 
will be too shallow to admit of the usual cargoes being conveyed, 
and despatching barges with half cargoes does not pay. But there 
is this to be considered, that if continental consumers did want 
Cleveland iron now they could not get it in any considerable 
quantity, seeing that the furnaces are still working badly, and few 
of them are producing No. 3 (which is the quality that is required 
for shipment), and the stock outside the public warrant store is very 
small. Shippers, therefore, who are bound to deliver have to 
continue to drawiron out of Connal’s stores, the steck in which on 
Wednesday evening was only 34,547 tons, or 4642 tons decrease on 
the previous Wednesday, and 5462 tons decrease this month. 

The price quoted for No. 1 Cleveland pig is 45s, perton, but only 
a few hundred tons are obtainable in the district. Merchants for 


nearly a fortnight have quoted 40s. 6d. per ton for prompt f.o.b. 
deliveries of No. 3G.M.B ; and some business has m done at 
that, but consumers have generally been dis to await the 
results of the elections, so that they may see which party gets into 
power. There can be little doubt about that now, and they assert 
that trade is influenced by this circumstance. Certainly the elec- 
tions have served to disorganise trade during the last fortnight. 
Buyers will not give more than 39s, for No. 3, for August and 
September delivery ; but sellers are not prepared yet to entertain 
the offers, and no business results. Middlesbrough warrants have 
been at 40s. 6d. cash sellers, all the week. No. 4 foundry is 39s. 3d. 
per ton; grey forge, 38s. 6d.; mottled, 38s.; and white, 37s. 6d., 
the last-named being less a drug on the market than it was last 
week. The figures are for immediate delivery, less being offered 
and taken for forward. East Coast hematite pigs are quoted 50s. 
per ton, f.o.b., for mixed numbers. 

The official accountants have ascertained from the makers’ books 
that the average net realised price of No. 3 Cleveland pig iron, 
during the quarter ended June 30th, was 38s. 11-54d. per ton, this 
being 104d. per ton advance on the average for the previous 

uarter, and wages of blast furnacemen, which are regulated by 
sliding-scale, are to be advanced 1 per cent. for the quarter 
ending September 30th. An advance in selling prices was generally 
expected as a result of the Durham miners’ strike, for the market 
rices rose from 35s. at the commencement of the strike to 41s. 
fore its close. It is true that there was very jittle iron sold during 
the quarter, but what there was was at higher prices, This return 
affects railway rates for ironmaking materials, which are also regu- 
lated by a sliding scale based upon the realised price of No. 3 


iron. 

"Shee is not much that is encouraging to be said of the finished 
iron and steel trades, for while the works which are not entirely 
closed are at present well employed, their proprietors cannot be 
assured of a continuance, seeing that so few new orders are forth- 
coming, and that the outlook all round is discouraging, especially 
for the shipbuilding industry, which furnishes so large a proportion 
of business to the mills and forges. As far as regards the vessels 
under construction, this district is in a better position than 
any other, for there is a greater tonnage than there was 
last year, whereas in other principal districts there is less, or 
at any rate very little more. But the Tees and West Hartlepool 
have 137,018 tons under construction, against 121,430 tons at this 
time last year; the Tyne, 141,821 tons, against 123,812 tons; and 
the Wear, 132,421 tons, against 98,660 tons. But shipbuilders 
expect a quiet winter, and, judging from the miserable freights, 
no one could look for anything different. The bad state of our 
export trade points to further additions to the numerous fleet of 
vessels laid up, and while this is so shipowners will be chary about 
getting new vessels. Engineers, likewise, look for a dull period, 
but they have not done badly during the last three or four years, 
and their activity has been more prolonged than that in the iron 
and steel trades. The prices of manufactured iron and steel are as 
under :—Common iron bars, £5 10s. ; best bars, £6 ; best best bars, 
£7 ; iron ship plates, £5 5s. ; iron boiler plates, £6 5s. ; iron girder 
plates, £5 16s. ; steel ship plates, £5 17s. 6d. ; steel boiler plates, 
£6 17s. 6d. ; iron ship angles, £5 2s, 6d. ; iron engineering angles, 
£5 7s. 6d. ; steel ship angles, £5 12s. 6d., all less 24 per cent. 
discount, and f.o.t. at producer’s works. Heavy steel rails are 
£4, and steel sleepers £5 net at works. 

The death was announced on Wednesday of Mr. Richard 
Sheraton Johnson, of Sherburn Hall, Durham, a well-known colliery 
owner and mining engineer. He was one of the founders of the 
Moor Ironworks, Stockton, one of the largest plate and angle 
making establishments in the North of Engiand. He was seventy 
years of age. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been extremely quiet this week, 
owing to the elections; and very little business will be done in the 
next fortnight on account of the Glasgow Fair holidays, which have 
now begun. Scotch warrants have sold between 41s. 6d. and 
Cleveland iron has been idle, with the price 
nominally 40s. A small quantity or hematite has changed hands 
from 49s, 6d. to 50s., cash. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, Nos. 1 and 3, 41s. 9d. per ton; Monkland, No.1, 43s.; 
No. 3, 42s, 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; ve No. 1, 
47s. 6d.; No. 3, 46s.; Gartsherrie, Summerlee, an loan 
Nos. 1, 49s. 6d.; Nos. 3, 47s.; Calder, No. 1, 49s. 6d.; No. 3, 
46s. 6d.; Coltness, No. 1, 53s.; No. 3, 48s.; Glengarnock, at 
Ardrossan, No. 1, 56s.; No. 3, 47s.; Dalmellington, No. 1, 46s. 6d.; 
No. 3, 45s. 6d.; Eglinton, No. 1, 46s.; No. 3, 45s.; Shotts, at 
Leith, No, 1, 51s. 6d.; No. 3, 49s. 6d.; Carron, at Grangemouth, 
No. 1, 53s.; No. 3, 47s. 

Three furnaces have been put out of blast since last report, two 
having been taken off ordinary and one off hematite. There are 
now thirty-seven aes ordinary and special brands, thirt 
hematite, and six ic iron ; total, seventy-three, compared wit 
seventy-six last week and seventy-one in the corresponding week 
of last year. 

There is practically no change in the position of the finished iron 
trade. Angle iron is quoted £5 12s. 6d.; the lowest grade of 
common bars, £5 15s.; second grade, £6; highest grade, £6 2s, 6d.; 
best bars ranging from £6 5s. to £6 12s, 6d.; nail rods, £6; sheets, 
£7 7s. 6d.; all Jess the usual 5 per cent. discount. 

The steel trade has been fairly employed until now, when the 
works are, of course, stopped for the holidays. The annual balance- 
sheet of the Steel Company of Scotland is made up as at Thursday 
of this week, and a good deal of interest is felt in the result of 
the past year’s working, which will not be fully known till August. 
In the year ending July, 1891, the company’s reserve of £20,000 
was swept away, and over and above that sum there was a debit 
balance of £20,000. In the past year the company has been paid 
large sums as the result of litigation with the contractors of the 
Forth Bridge, but, on the other hand, it has suffered much from 
strikes of workmen. 

The prices of steel are on the basis of £6 3s. 9d. to £6 5s, for 
ship-plates, less 5 per cent. for delivery in Glasgow district. 

There is no new feature in the coal trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal exports continue to show, with all the drawbacks of 
holidays and inten, a slightly better character than at the 
corresponding period of last year. 

The mid-week prices on Cardiff Exchange were as follows:— 
Best steam, lls, 6d. to 12s.; seconds, 11s. to 11s. 3d. Small shows 
a slight improvement, and is at 6s. to 6s. 6d. per ton. House coal 
has shown no improvement, but if present prices are maintained 
until the next quarter sets in, there will not be much scope for 
complaint. The last quotations are, best, 12s.; No. 3, Rhondda, 
12s, to 12s, 3d.; brush, 9s, 9d. to 10s.; small, 8s. to 8s, 3d. In 
sympathy with coal, other industries are showing a declining 
appearance. Coke is now at 18s., furnace and foundry from 20s. 

‘atent fuel dull at Cardiff, prices at 10s. 6d. to lls. Slightly 
better tone prevails at Swansea, which shipped last week 2320 tons 
to France, 3810 tons to Italy, 1620 tons to Russia. Swansea price 
is 10s. 9d. to 11s. 

As moderate make of rails, plates, and bar is going on, steel bar 
being in strong request. The consignment by rail from Cyfarthfa 
and Dowlais to the western tin-plate works has been large of late. 

Tron and steel quotations this week un Swansea Exchange were as 
follows :—Pig, Glasgow, from 41s. i a Middlesbrough from 40s. ; 
hematite, 49s. 6d.; Welsh bars, £5 5s. to £5 10s.; rails, heavy, 
£4 2s, 6d. to £4 5s.; light, £5 5s. to £5 10s. Steel and iron 





sheets unchanged. 





—————.. 
————————— 


Bessemer steel - blooms, £4 7s, 6d. to £4 10s.; tin-plate bars, 
£4 12s. 6d. to £4 15s, Siemens, £5 to £5 2s, 6d. 

In connection with the half year’s coal trade returns just com. 
pleted, I find that the Cardiff total showed a large increase 
amounting as it did to 6,913,096 tons, as compared with 6,624,241 
in the corresponding — of 1891. Of this increase the Bute 
Docks proportion is fully 60 per cent. : 

The tin-plate trade is satisfactory. Tin-plate exports from 
Swansea last week totalled 77,186 boxes; receipts from works 
64,207 boxes ; present stock in hand, 144,531 boxes. ship: 
ments continue to the States, and to Russia, and a fair week's 
loading is assured for next week. Business is ee improving, 
works that have been idle are about to be re-started. Prices remain 

uiet. The last quotations are: Steel cokes, 12s. 3d. to 12s, 64, 
Teaments Siemens, 12s. 6d. to 12s. 9d. ; ternes, 22s., 24s,, 26s, . 
best charcoal, 13s. 6d. to 13s. 9d. These pricesare unquestionably 
low, and in view of prospects, the buyer who can secure future 
deliveries at present quotations is to be congratulated. 

The sliding scale came again under discussion on Monday before 
an important mass meeting. One speaker, Mr. J. B. Jones, a 
member of the sliding scale, spoke forcibly and at length in stro 
approval of the principle cf the sliding scale, which he contras 
with the government of the Miners’ Federation of Great Britain, 
He strongly di ded the ting against joining such an associa. 
tion, Mr. Thomas Richards and Mr. D. Morgan also spoke with 
ability, and the result may, I think, fairly be anticipated that an 
amended scale wil! be the future government of the colliers’ wages, 

Swansea exported 5470 tons anthracite coal to San Francisco 
week, 

Landore tin-plate works are to be re-started. The news has 
given much satisfaction to the district. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

TuHIs week again business in the general iron trade of this 
country has proceeded cautiously, yet in the same direction as 
before, i.e., towards improvement; preserving still the favourable 
symptoms of a sound foundation, which may justify the hope of 
further extension and of long duration. 

Little business of importance has been doing on the Silesian iron 
market during the week. Pig iron shows a comparatively weak 
tendency, ‘and a further restriction of output has been deemed 
advisable here and there. In bars, which appear to be but 
moderately inquired for just at present, an improvement is 
expected before long. The condition of the plate and sheet trade 
is not very satisfactory generally speaking, underquoting being the 
order of the day. The demand coming forward is extremely small, 
especially for sheets. Ata tendering at Breslau on June 18th, com- 
plete sets of wheels and axles were offered at M. 75 to 295 per set, 

There is no change whatever to be reported concerning the situa- 
tion of the Austro-Hungarian iron market. The business done 
in pig iron is but limited, consumers having in many cases pre- 
viously covered their demand for the third quarter. A fairly 
regular inquiry has been coming forward for bars, country demand 
especially being rather lively. In plates also a steady business is 
being done generally, while sheets as well as wire remain weakly 
inquired for. For axles and the smaller articles of manufactured 
goods a comparatively good request may be reported. General 
quotations have remained unchanged from what they were in 
previous weeks, . . 

In France a regular though by no means livel business has 
been done on the iron market during the week. The works have, 
with few exceptions, continued in fairly active employment, and 
prices were maintained with some firmness. White forge pig is 
quoted 55°50f. p.t.; y ditto, 58f. p.t.; foundry pig No. 1 stands 
at 68°50f.; found No, 3 at 66°50f. p.t.; merchant es No. 2 are 
quoted 145f. to 1808. ; girders No, 2, 155f.; heavy plates No, 2, 
170f., in some cases 175f.; steel plates, 200f. p.t. at works, 

On the Belgian iron market as — improvement is to be noticed, 
which, however, may turn out to only of a passing character, 
having been caused by some lucky and important export orders 
for girders and iron plates. The rolling mills appear to be in- 
clined to restrict their output, hoping thereby to prevent a further 
moving downward of prices. The syndicates are fairly maintain- 
ing their fixed quotations, and — are just as firmly refusing to 
pay them. The employment of the construction shops is reported 
as letae only very moderate. “pig 

Everything seems to indicate that the Rhenish Westphalian iron 
market has now fairly overcome its most critical period. Almost 
all the special reports coming in bear a more hopeful character, 
and prices show an inclination to move in an upward direction. If 
quotations rise slowly, almost timidly, this is decidedly favourable 
for the healthy development of the iron market. Siegerland and 
Nassau iron ores have slightly improved of late, while the demand 
for Spanish ores has slackened off a bit. In pig iron an easier tone 
is reported ; prices are firm and about the same as noted in last 
week’s report. The works are, on an average, supplied with em- 
ployment for about two months, but not in such a manner as to 
secure full and regular employment all round. Manufactured iron 
enjoys rather a better market. Bars especially have met with a 
pretty lively request of late, though as yet only on home account, 
foreign inquiry being as dull as ever. ’ 

Prices continue to be reported as unremunerative, causing some 
establishments to give up working altogether. Girders, also, are 
in fair demand. Prospects for a re-organisation of the girder- 
syndicate are as yet but very weak. Present quotations may be 
regarded as firm, though in most instances ia The im- 

roved inquiry for hoops has been maintain In plates the 
Cashean doing may well be termed a satisfactory one. The works 
continue in good operation, prices asked being paid without ques- 
tioning. Sheets, likewise, have been in _ good call recently, 
and the activity of the mills is mec as lively on the whole; 
rices, though slightly raised, are still unremunerative. A turn 
or the better Tes appeared in the wire and wire nail trade. 
Rivets have stiffened a Tittle in quotation. On the 9th inst. the 
Elberfeld Railway Administration has — yoo ep gd = 
supply of twenty-four railway carriages. a tendering for ste 
“4 s Sesion, M.114 Ay was the lowest offer. The rail- 
convention has finally been prolonged for further five years. The 
a has provisionally been prolonged until 31st of 
January, 1893, z 

The International Inland ——— Congress will be opened in 
Paris on the 21st inst. The deliberations are expected to occupy 
about ten days. Before and after then excursions will be made, for 
the purpose of ye | the French canals and rivers and their 
navigation. The first of these trips will begin at Lille on the 
morning of July 19th, and will comprise part of the canals 
of the north of France. After the close of the session at 
Paris on July 31st, a trip will begin for the inspection cf 
the waterways of central France, to end at Lyon on 
August 4th. This Congress, which was called into existence in 
1884 by a Belgian engineer, M. Gobert, first met at Brussels in 
1885; then at Vienna, 1886 ; Frankfort-on-the-Maine, 1888 ; Man- 
chester, 1890, has since been found very useful in bringing together 
different members of society and the different nations, to express 
and interchange their opinions and experience regarding the one 
object in view, namely, the augmentation and the improvement of 
navigation. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Engineers: William F. 
Turner, to the Iris; George A. Haggarty, to the Howe, to date 
June 29th ; Ernest A. Crowley, to the Vivid, additional ; William 
H. Pippett, to the Camperdown; John A. Vaughan, to the Vivid, 
additional; Louis Wall, to the Curacoa; and James Reynolds, 
temporarily, to the Bramble. Assistant - engineers: illiam 
M’Gregor, to the Seagull; and Edward J. Campbell, to the 
Katoombs. 
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NEW COMPANIES. 


+ ‘ax following companies have just been regis- 
tered :— 
Treatment Syndicate—Caspar’s Patent— 
Be Timited. — 
is company was registered with a capital of 
£12,000, ino £5 preference shares, and 2000 
£1 deferred shares, to acquire certain patents 
and inventions relating to an improved process 
of treating rhea and other vegetable fibre, in 
accordance with an agreement expressed to be 
made between E. Casper of the one part, and 
this company of the other part, and to develope 
and work the same. The uuamber of directors 
shall not be less than three nor more than 
seven Qualification, ten shares. Remunera- 
tion, 10 per cent. of the sum paid as dividend. 
Managing director, E, Casper, his r ation 


vessels of the type known as ‘‘ whalebacks,” 
under — granted in the U.K., America, and 
other foreign countries to Alex. McDougall and 
others, as wharfingers, warehousemen, ship- 
builders, shipowners, to deal in cars, wagons, 
land, cattle, live stock, or any other merchandise 
which may be considered necessary or suitable for 
the purposes of the company, to acquire patents, 
patent righte, &c., and to develope and work the 
same. ‘The first subscribers are:— 


W. Johnston, 21, Water-street, Liverpool 
E. Johnston, 21, Water-street, Liverpool 
E. Paul, 17, Fenwick-street, Liverpool .. .. 
H. L. Smith, 17, Fenwick-street, Live: Ris: - 
C. Hoyt, 36, Wall-street, New York, U.S.A... 
L. Colby,. 36, Wall-street, New York, U.S.A... 
A. McDougall, Shipyard, Duluth, U.S.A. .. .. 
CO. W. Wetmore, 36, Wall-street, New York .. 
W. and E. Johnston are appointed first manag- 
ing directors of the company; qualification and 


4 
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being £200 per annum. 


Hope-Jones Electric Organ Company, Limited, 

This company was registered with a capital of 
£25,000, in £10 shares, to carry into effect an 
agreement made 30th June between R. Hope- 
Jones of the one part, and F. B. Townsend, on 
behalf of this company, of the other part, for the 
acquisition of certain patents relating to the 
application of electric and pneumatic actions to 
organs and other musical instruments, and to 
develope and turn to account the same. The 
number of directors shall not be less than three 
nor more than five, The first are: T. Threlfall, 
G. A. W. Beard, W. Cresor, W. D. Hall, and R. 
Hope-Jones. Qualification, £100. R ‘a- 


remuneration to be determined by the company 
in general meeting. 





Syria Ottoman Railway Company, Limited. 
This company was registered with a capital of 
£600,000 in £20 shares, 5000 of which are 7 per 
cent. preference shares, to adopt and carry into 
effect an agreement made June 2nd between 


G. H. Phillips, on behalf of this company, of the 
first part, W. Pickup of the secon IE ee and 
J. R. Pilling, H. H. Bolton, G. E. Whitworth, 


W. E. Whitworth, and W. Parker of the third 
rt; to carry into effect an agreement with 
essrs. Pauling and Co, for the construction of 

the company’s railway; to maintain, work, 





tion, £25 each after payment of six per cent. 
dividend on the preference shares, and £25 each 
extra after payment of six per cent. dividend on 
the ordinary shares, Chairman £50 extra. 


Thomas Pigott and Co., Limited. 


This company was registered with a capital of 
£90,000 in £10 shares, to acquire as a going 
concern the business of gas, water, and mecha- 
nical engineers now carried on by T. Pigott and 
Co., and with a view to such acquisition to adopt 
and carry into effect an agreement made 24th 
June between 8. 8S. Lloyd, G. H. Lloyd, A. L. 
Lloyd, and H. Bewlay, of the one part, and C. F. 
Lloyd, on behalf of this company, of the other 

rt; and also an agreement made same date 

tween G. A. Everitt of the first -“ N. H. 
Everitt of the second part, and C. F. Lloyd of 
the third part; generally to carry business as 
gas, water, and mechanical engineers in all their 
respective branches. The first subscribers are :— 

Shares 
§. 8. Lloyd, Gosden House, near Guildford.. .. 
G. H, Lloyd, Maney House, Sutton Coldfield 
A. L. Lloyd, Spring-hill, Birmingham .. 
H. Bewlay, Moseley, Birmingham.. .. .. 
G. A. Everitt, Knowle Hall, Warwickshire .. 
N. N. Everitt, Knowle Hall, Warwickshire .. 
C. F. Lloyd, Gosden, Bramley, Surrey .. =a 

The number of directors shall not be less than 
three nor more than seven, the first being the 
first six signatories to the memorandum of 
association. Qualification, £1000. Remunera- 
tion to be determined by the company in general 
meeting. 






tt et at tt 


Railway Electric Reading Lamp Company, 
Limited. 
This “ey was registered with a capital of 
n 


£100,000, i shares, to purchase from the 
ae Automatic Electric Light Syndicate, 
Limited, 


certain patents for the United + we: 
for electric reading lamps granted to D. H 
Davies and J. M. Tourtel, and with a view 
thereto to adopt and carry into effect an agree- 
ment exp to be made between the Railway 
Automatic Electric Light Syndicate, Limited, of 
the first part, J. M. Tourtel and D. H. Davies of 
the second part, and this company of the third 
i also to enter into an agreement with the 

etropolitan District Railway Company by 
which the company will be authorised to instal 
and work automatic electric reading lamps in 
their railway carriages. The first subscribers 
are :— 


B, H. van Tromp, 4, Hyde Park-terrace, W 
E. Garche, 1 Great Winchester-street, E.0... .. 
E. —— 27, Cavendish-road West, St. John’s 
W. H. Fox, 9, Austinfriars,E.C. .. .. .. 
J.C, Bull, 1, Great Winchester.street, E.C... 
J. a pate 558, Mansion House-chambers, 


F.C. Cocking, 192, Friern-road, Dulwich .. .. 
The number of directors shall not be less than 
three nor more than seven. The first are: E. 
Etlinger, J, H. Kincaid, C. E. Spagnoletti, and 
H. van Tromp. Qualification, 50 shares. 
Remuneration, £800 per annum, and 5 per cent. 


of the net profits after payment of 7 per cent. 
dividend. 


- 


ne) 


Hepburn and Gale, Limited. 

This company was registered with a capital of 
£60,000, in £10 shares, to adopt and ps into 
effect an eement made 8th June between 
Hepburn and Gale, Limited, of the one part, and 
W. A. Posnett, on behalf of this company, of the 
other part, generally to carry on business as 
tanners, curriers, leather merchants, manufac- 
turers of leather belting, hose pipes, and all 
leather articles for mechanical purposes. The 
first subscribers are :— 


Shares. 
F. Gale, The Cottage, Leigham-avenue, Streatham 
W. A. Posnett, St. Catherine's, Lincoln .. .. 
OS S| ree 
8. Barrow, Weston-street, Southwark .. 
W. Walker, Whitehaven .. .. .. 


et tt et et et 


R. H. Posnett, Runcorn .. .. .. .. .. 
J. R. Barlow, Edgworth, near Bolton .. .. 
H. T. Parke, Chorley .. .. .. «e). 06 


The number of directors is not to be less than 
three nor more than five; the first being F. Gale, 
W. A. Posnett, T, Walker, and 8. Barrow; quali- 
fication, 50 shares ; remuneration to be determined 
by the company in general meeting. W. A. 
Posnett is appointed managing director with a 
remuneration of £500 per annum. 


Whaleback Steamship Company, Limited. © 
This company was registered with a capital of 
£250,000, in 10 shares, to acquire > build 





ge, and control a fully-equipped line of rail- 
way running from Akka and Haifa, on the Medi- 
terranean coast, to the City of Damascus, in 
Syria, aed li d for p and goods 
traffic by the Ottoman Imperial Government ; to 
acquire certain share certificates and shares of 
the railway company known as “ La Société du 
Chemin de Fer Ottoman de la Syrie,” and to 
construct and maintain piers, docks, and harbour 
works at Akka and Haifa. The first subscribers 
are :— 





Shares. 
W. Needill, 28, Victoria-street, Westminster . 1 
Ww. -. Whitworth, Westville, Facit, near Roch- 
RR re aa ee ae ee 1 
G. . een, Westville, Facit, near Roch- 
ee Sa eae ae ee ee ee 1 
W. Pickup, Britannia, Bacup .. .. .. .. « 1 
J. Thompson, Todmorden-road, Bacup.. .. .. 1 
J. Thomas, King-street, Manchester .. .. .. 1 
G. H. Phillips, Lansdowne-terrace, Cheltenham 1 


The number of directors is not to be less than 
five nor more than nine, the first being J. R. 
Pilling, Colonel O. O. Walker, H. H. Bolton, 
W. E. Whitworth, and W. Parker. Qualifica- 
tion, £1000. Remuneration, £250 each per 
annum. 





Salonica- Dedeagatch Railway Construction 
Company, Limited. 

This company was registered with a capital of 
£120,000, in £100 shares, to acquire certain con- 
cessions for a railway between Feredjik and 
Karasoulli, in the Ottoman Empire, with branches 
to Salonica and Dedeagatch, and for railways 
elsewhere in the said empire, and to carry on the 
business of a railway company in all its branches. 
The first subscribers to the memorandum of asso- 
ciation are :— 

Shares. 
Tweedale (Marquis), 50, Old Broad-street, E.C. .. 1 
G. Cawston, Warnford-court, E.C., stock jobber 1 
A. Brunton, 18, Finch-lane, E.C., stock jobber .. 1 
A. Bondony (7), tage ee banker .. .. 1 
F. Kirby, M.I.C.E., Arborfield, Weybridge .. 1 
W. M. Macaulay, 67, Cornhill, E.C., merchant .. 1 
H. N. Gladstone, 67, Cornhill, E.C., merchant .. 1 


The number of directors is not to be less than 
three nor more than seven; the first being 


appointed Uy the signa tories to the memorandum 
yy iation ; qualification £500; 
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THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
Patents.” 





Application for Letters Patent. 
«"» When patents have been ‘ communicated” the 
a and address of the communicating party are 
ics, 


29th June, 1892. 

12,086. PLantnc Macaise Toot Hoipers, B. H. 
M son, London. 

12,087. Evecrric Heatine Devices, F. W. Schindler- 
Jenny, London, 

12,088. Buieur Kitier, J. Bond and C. Ballinger, 
Bristol. 

12,089. Smoxinc Carriace AsH Recerraciz, H. 
Downing, Sheffield. 

12,090. Manure Disrrisutinc Macuine, J. Thomson, 


Ow. 
12,091. Meruop of Fasteninc Guioves and Boors, W. 
——- G. C. Elliott, and A. Bamford, Manches- 


12,092. BARomeTERS, C. O. Bartrum, London. 

12,098. Manuracture of Woopen Goir C.uss, T. 
Gourlay, Manchester. 

12,094. TaBLe CuTLery, W. Knapp, Bristol. 

12,095. DeracHaBLe Hanpies for Saucepans, H. G. 
Evans, Bristol. 

12,096. Connectinc BuiLpine Stongs, &c., E. Reiss, 

London. 

12,097, Propuction of Picruregs, F. J. Smith, London. 

12,098. Lever Escarement, A. Taylor, London. 

12,099. Crearinc the Grooves of Tramway Ral.s, 
J. R. Purssell, London. 

12,100. Fire-escare, W. Mizen, London. 

12,101. Device for Fasteninc Aprons, J. W. Ansell, 


ndon. 
12,102. Or, Cooxine Stoves, R. Day, London. 

12,103. Preszervinc Piants from DestRucTIvE PaRa- 
sites, I. A. F. Bang and M. C. A. Ruffin, London. 
12,104. Taroet with BuLL’s Eve Detacuep and Fixep, 

J. H. Williams, London. 
12,105. Automatic Bau Va.ves, R. Garratt, Sheffield. 
12,106. TRANSPARENT SHow TaBets, &c., J. B. Adams, 


mdon. 
12,107. Optican ILLusions, G. von Prittwitz-Palm, 
London. 


12,108. ComprnaTion TooL, J. McCool, London. 

12,109. Coatinc PHoToGRaPHic Papers, W. J. Wilson, 
Herefordshire. 

12,110. Four-wHEELED Boater, C. A. Park, London. 

12,111. Ciocks, L. Debert, London. 

12,112. Proputsion of Suips, J. M. Lainé, London. 

12,118. PLuceinc SHor Houes in Vessexs, J. E. Gowen, 


mdon. 

12,114. Rose Boxes for Suip’s Pumps, W. P. Thomp- 
son.—{A. Montin, Russia. 

12,115. Frats of Carpinc Enornes, J. Gray, Man- 
chester. 

12,116. StRIPPING- ROLLERS of CaRD Macunes, R. 

errmann, mdon. 

12,117. TumBLER Biocks for Drepcerrs, J. Glassford, 
Liverpool. 

12,118. Ark Tuses for Pneumatic Tires, W. James, 
Liverpool. 

12,119. SappLE or Seat for Cycies, E. H. Harberd, 


London. 
12,120. Box, J. Deaton, London. 
12,121. Sewinc Macaines, W. T. and L. Pitchers, 


on. 
12,122. MicropHonE MecuanisM, C. A. McEvoy, 


mdon. 
12,128. Metuop of Fitterine Liquips, B. M. Santurio, 
London. 
12,124. Fastener for Winpow-sasHEs, P. W. Bramwell, 
mdon. 
12,125. Power Hammers, J. C. Fell —(W. H. Law, 
nada 


Ca ) 
12,126. Lamps for Mryerat Ors, O. Wunderlich, 
mdon. 


80th June, 1892. 
12,127. Macuine for Repucinc Marks, A. Gibb, 


ndon. 
12,128. Caeckinc Workmen's Time, W. Whitehead, 
anchester. 
12,129. Tuse for Marine Borrers, L. D. Hoggart, 
Sheffield. 


12,180. Packincs for Hyprautic Rams, P. Nolet, 
London. 

12,131. Frames of MutticrapH Macaines, A. C. 
Thomson, Glasgow. 

12,132. PickLe Forks, J. Wallwork, Manchester. 

12,133. Economisers, R. Johnson, Manchester. 

12,134, Be a ARRANGEMENTS, R. W. B. Sander- 
son, Birmingh 





to be determined by the company in general 
meeting. 





Henry Wiggin and Co., Limited. 

This company was registered with a capital of 
£160,000, in £10 shares, to carry into effect an 
——— expressed to be made between Sir H. 

iggin, Bart., H. A. Wiggin, A. S. Johnstone, 
W. W. Wiggin, and A. H. Wiggin of the one 
part, and this company of the other part, for the 
acquisition of the businesses now carried on by 
Messrs. Henry Wiggin and Co., of Birmingham 
and Smethwick, and of Thos. Adkins and Co., of 
Smethwick, as refiners of nickel and cobalt, 
manufacturers of German silver, red lead, &Xc., 
and as metallurgists and turing chemists, 
and to carry on and extend the said businesses in 
all their respective branches, The first sub- 
scribers are :— 





Shares. 
Sir Henry Wiggin, Bart., Metchley Grange, Har- 
borne, near Birmingham .. .. .. .. .. 1 
H. A. Wiggin, Harborne Park, near Birmingham 1 
A. 8. Johnstone, Harborne.. .. .. .. .. «- 1 
W. W. Wiggin, Forehill House, King’s Norton 3 
A. H. Wiggin, Griffin’s Hill House, Selly Oak, 
ee eee 1 
Major R. C. B. Lawrence, Shorncliffe, Kent . 1 
Capt. E. A. Wiggin, 13th Hussars, Ballincollig, 
Goi, GR ce se ces . eae 1 


The number of directors shall not be less than 
two nor more than eight. The first are the first 
five signatories to the memorandum of associa- 
tion. 








THE largest steel steamer on the Great 
Lakes was launched on June 9th at South 
Chicago, at the yards of the Chicago Shipbuild- 
ing Company on the Calumet River. It was 
christened the Maritana. The Maritana is built 
of steel throughout, has a water bottom with 
compartments, and has the usual bulkheads 
through the hull proper. There are also collision 
bulkheads in the hull, fore and aft. The dimen- 
sions of the steamer are as follows :—Length of 
keel, 330ft.; length over all, 348ft.; extreme 
breadth of beam, 45ft.; depth of hold, 24ft. 6in.; 
triple-expansion engines, 24in., 39in., and 63in., 
with 48in, stroke, steam being supplied by three 
12ft. Sf 12ft. steel boilers, at 1601b. pressure. 
She will carry about 4000 tons, and will attain a 
< of about fourteen miles an hour. The cost 
of the steamer is about 250,000 dols. She was 
built for general traffic, but will be used in the 
iron ore trade. 





12,135. Syrincgs, &c., J. H. Stone, Birmingham. 

12,186. ComBineD Measures and Driprer for Taps, J. 
Malpass, Lancashire. 

12,137. ADvEeRTisinG, E. Howarth, London. 

12,138. Krspaus, H. Tyson, London. 

12,139. Preventinc Dravucats from Doors, W. M. 
Henery, London. 

12,140. Batrour Baa, E. Geldart, Essex. 

12,141. SeLr-apsusTING Sanp Pire Nozzie, A. T. 

ton, Argyleshire. 

12,142. Feep-waTER PurIFYING ARRANGEMENTS, R. W. 
B. Sanderson, Birmiugham. 

12,148. Watt Hooks, W. B. Maxfield.—(F. E. Jordan, 


ny.) 
12,144. Tues, &c., G. Hookham, Birmingham. 
12,145, ApveRTIsING, J. C. B. Taylor, Bath. 
12,146. Syrupinc AERATED Liquips, E. 8. Chavasse, 
Birmingham. 
12,147. AFFIXABLE TUYERE Nozzuz, E. Burns, Liver- 


pool, 
12,148. Signatman’s Automatic He p, T. Spiller and 
H. W. Spiller, London. 

12,149. Mxratuic Vacuum Packtne, H. Brewer, York- 


shire. 

12,150.. Gotr-BALL Cieaner, C. E. L. Hulbert, 
G Ww. 

12,151. Prope.ier for Snips, &c, M. N. C. Bowie, 
G 


iw. 

12,152. Basstnetres, &c., J. Allinson, Sheffield. 

12,153. Protectors for Boots, &c., N. Hannemann, 
Manchester. 

12,154. Crank-motion, H. W. Horne, Edinburgh. 

12,155. CarBonic Acip Gas, H, 8. Elworthy, H. Lane, 
and J. Pullman, London. 

12,156 Sasa Winvows for Rarmway CarriacEs, J. 
Whiteside, Manchester. 

12,157. Protection of Rartway Trarns against Cot.i- 
sion, M. G. Stokvis, London. 

12,158. CorruGATED IRon Rick Covers, T. D. Pearson, 
Wolverhampton. 

12,159. Lusricators for Steam Enaines, T. Wilcox 
and F. L. Broughton, Smethwick. 

12,160. MecuanicaL Toy Dancrneo Ficure, F. J. Hunt 
an A. Gedge, London. 

12,161. Preventinc the Formation of Scauzs, A. 
Bretel and A. Gailhard, London. 

12,162 Gear for Cycxzs, J. J. Gormanand J. Gorman, 
G 


lasgow. 
12,168. TorREFyrInac Apparatus, W. T. Ramsden, 
London. 
12,164. Fasrics for Foor Coverinos, F. F. Hodges, 
London. 
12,165. Gas and O1n Motor Enernsgs, F. H. Anderson, 
ndon. 
12,166. LAcCTYLDERIVATIVES of METHYLANILINE, &c., 
C. D. Abel.—(C. F. Boehringer and Séhne, Germany.) 
12,167. VeLocirepes, W. T. Shaw and A. Sydenham, 


mdon. 

12,168. Coat Pres for Atracument to Woop, M. J. 
jie, London. 

12,169. ApsusTaBLE Basy’s Cuarr, J. M. Stringer, 


ndon. 
12,170. Reexs for Winpine Sixx, &c., W. R. B. Watts, 
—(J. 8. Toppin, West Indies.) 


12,171. Reaprya Macuines, R. J. Harris and CO. J. 
Harris, London. 

12,172. Castine Screws, &., H. H. Lake.—(Die Actien 

Gesellsc Grusonwerk, Germany.) 

12,178. CoupLines for Rartway CaRgrisces, H. H. Lake. 
—(B£. H. Gillman and G. H. Barnes, United States.) 

12,174. ArTiriciaL Stone for Pavine Purposgs, O. Terp, 


mdon. 
12,175. ENAMEL Paints for Resistrinc Damp, O. Terp, 


ndon. 

12,176. BREecH-LOADING Fire-arm, Von Krohn and A. 
Berghausen, London. 

12,177. Winpow Butnps, F. Rapp, London. 

12,178. Spoois, C. Bohringer, London. 

12,179. PLovens, C. Kohlert, London. 

12,180. Box Covers of PasTeBoarD, &c., J. Weil, 


mdon. 

12,181. Pweumatic Tires for Bicycies, C. H. Gray, 
London. 

12,182. TusutaR Pneumatic Tires, C. H. Gray, 
Londo: 


mdon. 

12,188. Gas Enorves, A. J. Boult.—{J. A. Charter, 
United States. 

12,184 Woop Putteys, R. Kerr, T. Jubb, and H. A. 

Cole, Liverpool 

12,185. Boots and Sxogs, F. Kennell and A. Briggs, 


mdon, 

12,186. Woop Putteys, R. Kerr, T. Jubb, and H. A. 
Cole, Liverpool. 

12,187. Lock and Seat for Boxss, &c., O. Smith and 
H. Smith, London. 

12,188. Packines, G. F. Skudder, London. 

12,189. DressHoLpERS, H. M. Knight, London. 

12,190. SELEcToRs used in Warp Macuinss, R. Baker, 


ndon. 

12,191. Execrric Rartways, B. J. B. Mills.-(2. H. 
Johnson, United States.) 

12.192. Sieves for Stamp Barrertes, C. Raleigh, 
Lond 

12,198. 
London. 

12,194. “‘ Fry Boarp,” H. Atkinson, London. 

12,195. ComprnzeD UMBRELLA Case, &c., M. Hartung 
and P. Adam, London. 

12,196. CENTRIFUGAL Fitters, F. Vanicek and G. 
Mosovsky. London. 

12,197. Propu.sion of VesseLs, M. T. Neale, London. 

12,198. Dupiicate Cueck, J. C. Fell.—(/. Oldjield, 


on. 
Apparatos for VenTitaTion, J. H. Adams, 


Ca ’ 
12,199. Cast Inox Street GuLiy and Grate, T. Parker 
and G. Sharpe, York. 
12,200. Powperr Purr, 8. C. B. Hunter, Bristol. 
12,201. Automatic Meta. Purse, M. Bagnall, Wolver- 
hampton. 
1st July, 1892. 
12,202. Spirr ContcaL NEEDLE THREADER, T. Hayhurst, 
Blackburn. 


12,203. AncHoRs, H. Hutchinson, Newcastle-on-Tyne. 

12,204. Twin-GeaR for Bicycies, &c., W. L. Roberts, 
Liverpool. 

12,205. VaBnisHING Macuines, E. Breadner, Manches- 
te 


r. 
12,206. Feepinc Cartripces to Guns, &c., O. Jones, 


on. 

12,207. APPARATUS for SPREADING SENSITIVE MATERIALS 
upon FLExiBLe Supports, 8. H. Fry, Kingston-on- 
Thames. 

12,208. SucaR Cane MILLs, G. Lateulade, Glasgow. 

12,209. Uritisation of Waste Heat, R. P. Fisher, 
Sheffield. 

12,210. \Linkinc ToceTHEerR a NumBer of METALLIC 
PaTTERN Carbs, G. Southworth and J. Maher, 
Chorley. 

12,211. Drivine Gear, J. J. Rice and A. E Sutcliffe, 
jun., Manchester. 

12,212. ELecrric RecuLatine Apparatus, J. M. Brad- 
ford, Portland, Maine, U.S.A. 

12,213. Rait Fire, 8. Woodhead, Middlesbrough. 

12,214. Sucar CoLour, J. Mosler, M. Schiiffer, and A. 
Sachs, Glasgow. 

12,215. Brick Kruys, O. G. H. S8tifft, Glasgow. 

12,216. Cycixs, H. A. Stuart, Bletchley. 

12,217. Wepcz SasH Fastener, T. H. Collins, Win- 


chester. 

12,218. Means for Dryinc Liven, H. H. Greenhill, 
London. 

12,219. Pontoon Docks, W. M. Swanson and R. Lloyd, 
Bristol. 


12,220. REcEprac.es for HoLpinc Matcaes, J. Walker, 
Birming! 

12,221. Dertectinc Curmney Pot, J. G. Hartell, 
B 1. 


12,222. JacqguaRD Macurnes, A. Lockwood, Halifax. 

12,223. Drawine-BoarDs, W. B. Pinhey, London. 

12,224. Rue or like Strap Hanpues, D. B. Harris and 
H. Halladay, Birmingham. 

12,225. ReeuLatinc Gear for Steam Enornes, B. W. 
Raine and W. H. Wright, Durham. 

12,226. Purrinc Rusper Rines on Stoppers, J. B. 
Sterckx, London. 

12,227. Preumatic Tires, W. R. Birt, jun., Birming- 


12,228. Or, Lamp Movas_e Suave Support, R. Rogers, 
Liverpool. 

12,229. Gas Generators, B. H. Thwaite, Liverpool. 

12,230. Reapinc and Mow1nc Macurngs, G. C. Topp, 
London. 

12,231. Rartway Cuarrs, G. E. Hitchenor and C. W. 
St. Lawrence, Manchester. 

12,232. Boots and SHogs, W. H. Jackson, Manchester. 

12,233. BassINETTE PERAMBULATORS, W. Ashton, Man- 


chester. 
12,234. Pressinc Macuinery, J. Kirk and B. Lee, 
Londo 


12,235. Printine Inx, W. Archer, London. 

12,236. Drivinc Gear for VeLociPepss, J. H. Thaxter, 
London, 

12,237. InstruMENT for the Cure of Dearness, H. 
Binko, London. 

12,238. Utitistne ELectric CurRENTS, B. Scheithauer, 


ndon. 

—, Prorectine Cycie and other Tress, A. Breard, 

mdon. 

12,240. Protector for Corns, &c., R. Glover, London. 

12,241. Sourpirication of HersBat Soiutions, &c., 
J. H. Payne, London, 

12,242. O11 Gavuce for Lamps, W. E. Gedge.—(T7. A. 
McGovern and 0. B. Lau ff, United States.) 

12,243. Hotprers for Burntnc Nicut Licuts, G. Cox, 
London. 

12,244. Macic LANTERNS, H. C. Newton, London. 

12,245. Key Rine, B. Bioom, London. 

12,246. ELecrricaL Meters, Y. A. M. P. Goubaux, 

mdon. 

12,247. DiscHarcine Propucts of ConDENSATION, J. E. 
Bott and C. G. Norris, London. 

12,248, FisH-ways, 8. Sanderson, London. 

12,249. Sarety Devices for Ramroap Trucks, J. M. 
Bostwick, London. 

12,250, Buinp Rouuer, H. A. Syddall, London. 

12,251. Sreerinc Gear of Cycies, F. W. Blacow 


mdon. 

12,252. Locautity Inpicatinc Device, G. Couzens, 
mdon. 

12,253. FIRE Brivce for Furnaces, H. Kowitzke, 
mdon. 


12,254. Toor, W. Pullen and R. Briggs, London. 
12,255. CrusHine Strong, M. E. Villeroy, London. 
12,256. Ick SxatTineG Rinks, E. de Stoppani, London. 
12,257. DeTERMINING the OpEenine of Piczon Traps 
J. H. Hannay, London. 
12,258. ELectric Gtow Lamps, P. Scharf, London. 
12,259. Boat Davits, A. Anderson, London. 
12,260. Rotary CurTtine Macuinss, A. J. Boult.—(0. 
Mansfield and K. Knappe, Germany.) 
12,261. CuEck T1LL, T. Glassey, Liverpool. 
12,262. Woop-workinc Macuines, 8. J. Shimer, 
London, 
2nd July, 1892. 


¢ «~ eee Fire Furnaces, E. J. Newitt 





ndon. 
12,264. Furnace Fire-crates, BE. J. Newitt, London. 
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12,265. Acruatine the Frre-sars of Furnaces, E. J. 
Newitt. London. 

12,266. CanpLes and CANDLE-HOLDERS, T. Perkins, 
Hitchi: 


n. 

12,267. Srorinc and Fiuinc Papers, G. Castleden, 
Framlingham. 

12,268. Preparation of Sewace S.vupce, 8. H. John- 
son and C. C. Hutchinson, London. 

12,269. Woop Pavement, G. Thomas, Liverpool. 

12,270. Hay Bocrs, J. Morton, Galston, N.B. 

12,271. ArracuMent for Sree. Squares, E. C. Wild 
and A. Marshall, London. 

12,272. Finterinc Apparatus, A. Southwell, South- 
ampton. 

12,273. Heatinec Water, J. W. Martin, Liverpool. 

12,274. Creaninc Rotiep Wirz, P. Delseil, H. Feith, 
and C. Kiinne, Liverpool. 

12,275. Caustic Sopa or Porasn, G. W. Sharp, Liver- 


pool. 

12,276. Truck for Coa, &c , T. Ibbetson, Sheffield. 
2,277. Courtine for Suartine, J. Prince. York. 

12,278. Cyvc_e Tires, E. Harvey, Newcastle-on-Tyne. 

12,279. Sprsninc Fisrovus Supstances, J. Ainsworth, 
Bradford. 

12,280. Markrne CarTRIDGE CasEs, A. Chamberlain, 
Birmingham. 

12,281. Vatves for Metatuic Viaus, A. Chamberlain. 
—(E. T. Foerster, Germany.) 

12,282. Pweumatic Tings for Bicycugs, &c., J. Bradley, 
Manchester. 

12,283. Cycte Lamps, R. Price and H. Fenney, Bir- 
mingham. 

12,284. Drivinc Cuarss for Cycies, R. Price and H. 
Fenney, Birmingham. 

12,285. Smxk and Fett Hats, J. Challinor, Man- 
chester. 

12,286. RecuLatine the Surrty of Arr to Fornaces, 
G. Edgar and J. Saxton, Sheffield. 

12,287. Derermininc the Epces of Cvurtrines of 
EmBaNkMENTS, T. C. Marshall and 0. Y. Rhodes, 
Leeds. 

i one WaALts with Live Wasa, &c., D. Doyle, 


Cork. 

12 289. Sreerine Gear, 8, Alley and J. A. MacLellan, 
Glasgow. 

12,290. EXTINGUISHING ARGAND O11 Lamps, E. Compton, 

12,291. Fotpine Baskets, E. Guitard and P. Mauron, 
London. 

12,292. Doe Biscurt, J. Handyside, Glasgow. 

12,293. FoLtpine ScREENs for ORNAMENTAL PURPOSES, 
A. Tuck and M. MeN. Steel. London. 
2.294. CHLORINE, H. W. Wallis, London. 

— Exectric Arc Lamps, W. Habgood, Bucking- 

am. 

12,296. Azo CoLouRinG Matters, Read, Holliday and 
Sons, Limited, and J. Turner, London. 

12,297. Hat and Coat BrusHes, C. H. Tickell, 
London. 

12,298. Fasteninc Fan.icuts, 8. Bissell and 8. G. 





Bissell, London. 

12,299. Looms for Weavine, J. Atherton and J. Ather- 
ton, London. 

12,300. Axe Boxes, 8. Fox, London. 

12,301. Prre Racks, W. C. Page, London. 

12,302. Hatcnets, E. T. Hughes.(M. 0. Heckman, 
United States.) 

12,303. SoveREiGN Purse3, Lockets, &c., H. E. Joyce, 
London. 

12,304. Horrnc Macutngs, J. Picken, Glasgow. 

12,305. Dritts, F. W. Schumacher, London. 

12,306. Construction of Szconpary Barrerigs, J. B. 
Lee, London. 

12,307. Water Dovuca#e Apparatus, W. Duhr, London. 

12 308. Portable SHavinc Apparatus, W. H. Jones, 


London. 

12,309. Smoke Testinc of Drains, &c., J. Fraser, 
Glasgow. 

12,310. CycLe Sappies, J. B. Brooks, Birmingham. 

12,311. Taerr Prevention ALarss, C. Darrah and T. 
J. Gough, Manchester. 

12,312. Barus, 8. E. Wills, London. 

12.313. Envetopes, C. Morgan and T. B. Bacon, 
London. 

12,314. Wrspow Fasteners, J. Reed, London. 

12.315. Mup Guarp for VeLocipepes, 8. E. Wills, 
London. 

12,316. Raisinc, &c., BARRELS, J. M., J. G., A. J., A. 
J., and 8. A. Gimson, Leicester. 

12,317. Mreasurninc Lenotus of Cioran, J. Darling, 
London. 

12,318. Latcues and Locks, J. J. Milburn, Douglas, 
Isle of Man. 

12,319. Tue Stops, H. Rogers, W. Howes, W. Burley, 
and W. Howes, Birmingham. 

— PressincG Meats into Movu.ps, J. Mathias, 

ive’ 
12.321. Governinc the Sreep of Encivgs, O. Jones, 


mdon. 
12,322. Boat Towinc Harness, J. E. Holdsworth, 


mdon. 

12,323. Gas Encrves, D. Clerk, Birmingham. 

12,324. Sarety Mecuantsm for SMALL-aRMs, F. J. Penn 
and J. Deeley, London. 

12,325. Propuction of Grrixpinc Powpers, H. Kunz, 
London. 

12,326. KaLerposcores, W. 8. Simpson, London. 

12,327. Burros HoLe Atracuments, C. A. Haupt, 


mdon. 

12,328. Proputsion of Sips, &c., J. D. Benjumea, 
London. 

12,329. PREVENTING Princ in Borers, A. Méré and 
J. Simon, London. 

12,330. CarTripcrs, W. C. Bush, London. 

12,331. ArTiriciaL Stone, H. H. Lake.—{L. Enricht, 
United States.) 

12,332. ArTiFiciaL Stone, H. H. Lake —{L. Enricht, 
United States.) 

12,333. CurReNT Separators for TreaTiInc METALS, 

W. 8. Lockhart, London. 

12,334. Can AxLe and West, W. R. Kirk and J. P. 
Jackson, London. 

4th July, 1892. 

12,835. Harness, Pap Piates, A. C. Greatrex and T. J. 
Hanson, Birmingham. 

12,336. StezRinc Post of Bicycies, B. Rose, Birming- 
ha: 


m. 

12,337. Steam Motors, P. E. Jacomy and L. V. Biget, 
Manchester. 

12,338. Sewinc Macutnes, W. R. Goulty, Manchester. 

12,339. MuLtTrpLyinc Gear, W. Blakey, London. 

12,340, Bittiarp CHaLk WRistTL#T, E. H. Riches, Scar- 


borough. 

12,341. Iypicatinc Position of Sicracs, H. Clapham, 
Bradford. 

12,342. OpERaTING Loom LatueEs, R. C. Young and J. 
Masker, Bradford. 

12,343. Exrractinc Copper from Orgs, J. Nicholas, 

aterloo. 

12,344. Seats, E. Woods, Liverpool. 

12,345. Sash Fastener, H. Cowell.—(J. 7. Cowell, New 
South Wales.) 

12,346. Let-orr Mecuanism for Looms, H. Wright, 
Keighley. 

12,347. Penputous Lever Drive Gvuarp, M. H. 
McBride, Shettleston. 

12,348. Sanrrary Gutty Cuamper, &c., J. J. Phillips, 


London. 

12,349. Desk and Srationery Case, K. Wetzel, 
London. 

12,350. Upnorsterinc, R. Charles and R. E. B. 
Crompton, London. 

12,351. VeLocirepes, A. Bedding, London. 

— Frreinc Birps, P. C. Davies and W. W. Jones, 

ive . 
12,353. ATTACHING FLaps to Pane s, &c., J. Glossop, 


12,354. Corset without Waa rsone, P. Appert. — 
(Widow Delorme, .) 
12 355. Suutries, J. N. D’Andria and E. Slicer, Brad- 


ford. 
12,356. Laps of Tza and Corrge Pora, T. Butler, Bir- 
mingham. 








12,357. Tua SusPenper, 
London. 

12,358. Construction of Be.tine for Macuinery, T. 
Cudlipp, London. 

12,359. Weavinc Macuinery, F. F. Bennett and H. 

irwen, Preston. 

12,360. Borter for HorticuLturat Paces, J. Watson, 
St. Albans. 

12,361. Frameworks for Bicycies, &c., A. C. Brown, 
London. 

12,362. SuspeNpED Tramways, E. W. Hughes and L. 
Campbell, Wrexham. 

12,363. Game, H. G. W. L. M. Leitner, London, 

12.364. Preventinc Wituprawa. of Wartcues, H. T. 
Gleeson, London. 

12,365. Wixpow Sasxe3, T. J. Hammersley and W. 
Fowler, London. 

12,366. Pumpine Enornes, American Elevator Com- 
pany.—(Otis Brothers and Co , United States.) 

12,367. VeLocrrepes, W. Mitchell, London. 

12,368. TeLLuRians, 8. M. Reavis, London, 

12,369. Borr.es, J. Baker, jun., Sussex. 

12 370. ImpLement for Cup and Bat Game, J. Barnett, 
London. 

12,371. Movustacue Gvakp for Cups, J. Barnett, 
London. 

12 372. VeLocipepers, L. Loisel, London. 

12,378. PortaBLe Encine, J. Lutz and .J. C. van den 
Arend, London. 

12,374. Lock for Wrxpow Sasugs, A. J. Boult.—(R. R. 
Cowl, Victoria.) 

12,375. Mitts for Grinpinc Grain, A. Stevenson, 
Live: 1. 

12,376. Fasteners, C. Wortmann, Manchester. 

12,377. Curr Apsusters, W. Senior and M. Scholes, 
London. 

12,378. Writinc Device, A. M. Nelson, Liverpool. 

12,379. WALKING Stick and Capz, M. Kavanosian, 
Manchester. 

12,380. Train SicNaLiinc Apparatvs, J. 8. H. Pellat, 
London. 

12,381. Storace Batrery Pvarss, E. B. Bright and M. 
Bailey, Esher. 

12,382. Makinc Wire, Strips, &c., R. D. Sanders, 


mdon. 

12,383. Boots, C. W. R. Duerre, London. 

12,384. INcREASING or MULTIPLYING Spee, J. Becker, 
London. 

12,385. Drawinc the CHarGce of Gas Retorts, W. 
Foulis, Glasgow. 

12,386. Dustinc Trx-PLates, J. T. Richards, J. Paton, 
and W. H. Davies, London. 

12,387. Propucine OxyGen Gas, A. V. Newton.—(. 
Noble, France.) 

12 388. Currinc Hotes into Woop, &c., J. Phillips, 
London. 

12.389. Rotter for Buryp Corps, J. H. Edwards, 
London. 

12,390. SepaRaTING Benzot from Air, 8. Pitt.—(C. 
Heinzerling, Germany.) 

12,391. Loapine Guns, A. Noble and C. H. Murray, 
London. 

12,392. Purniryinc SewaGe and other Liquors, A. 8. 
pa saga W. Fairley, C. E. McLaren, and P. Meeks, 

mdon. 

12,393. Frrepiaces, A. H. Louis, London, 

12,394, UmBretitas and the Like, W. Rowinski, 
London. 

12,395. Watcu Pockets, C. Kirton, London. 

12,396. Licutine of Raruway Trains, I. A. Timmis, 
London. 


J. and W. Armstrong, 


5th July, 1892. 


12,397. RecuLaTion of THREE-wIRE Conpuctors, J. 
Sayers, Derby. 

12,398. ConstrucTION of Gas Ba..oons, F. J. Smith, 
Oxford. 

12,399. Rottrxe Miiis, A. J. Pardon and A. Laing, 
G ow. 

12,400. PresERvinG Suare of Trousers, W. P. Allery, 
London. 

12,401. Steam Borrers, E. F. Edgar, London. 

12,402. Recorpinc the Course of Vesseis, &c., T. 
Rich d.—(G. Reininghaus, Germany.) 

12,403. O1t-can, W: Child and P. Kendrick, Bir- 
mingham. 

12,404. Hay-rick Tester, J. Peters and J. P. Edwards, 
Birmingham. 

12,405. Fastentna Ortskin Coats, &c., A. D. Guerra; 
Cardiff. 





ze 8 . 

12,406. VentiLatTine and Heatinc Co1zs, W. F. Spencer, 
Birmingham. 

12,407. ApprEss LaBets, R. Y. Dawbarn, Derby. 

12,408. Morive Power Mecnanism, G. L. Place, 
Stockton-on-Tees. 

12,409. Canpinc Macuine Burrinc Apparatus, J. V. 
Musgrave, Bradford. 

12,410. RotLEr Buiyps, J. Aslin, Birmingham. 

- Pywevmatic Tires of BicycLe WHEELS, J. Read, 


am. 

12,412. AtpHabeT Heapep Nau, F. G. Gunhouse, 
Blackburn. 

12,413. CarponaTinc Beer, B. J. B. Mills.—({The Uni- 
versal Carbonating Company, United States.) 

12,414. Feep Mecaanism for PuncHinc MACHINES, 
W. E. Heys.(W. J., H. W., and M. W. Schloss, 
United States.) 

12,415. Expitostve Compounp, W. E. Gedge.—(The 
United States Smokeless Powder Company, United 
Slates.) 

12,416. WaASTE-PREVENTERS, R. Fox, London. 

12.417 Execrric Sotperinc Devices, W. Mitchell, 

ndon. 

12,418. Parasots, J. Dibbern, London. 

12,419. HaNnDLE for the STEERING Bar of VELOCIPEDEs, 
F. R. Bluemel, London. 

12,420 Removat of Burr from Woot, 8. E. Stirzaker 
and J. H. Roberts, London. 

12,421. Decomposition of Mrverat OiLs, W. Young, 
and A. Bell, Peebles, N.B. 

12,422. Dressing and TRAVELLING B J. 
McCormack, London. 

12,423. TanpeM Gas Enoines, F. W. Crossley, London. 

12,424. TuBuLaR Borers, J. Imray.—(G. Strickland, 
Malta.) 

12,425. Fotprnc Lappers, H. A. Cutler, London. 

12,426. UMBRELLA Runners and Heaps, L. B. Couch, 


Bac, 


London. 
12,427. Automatic Sreep Recvuvator, 8. J. Rollason, 
Lon 


on. 

12,428. Courtine for Rattway Carriaces, W. H. 
Parkes, London. 

12,429. Corks and Inxino Pap, E. Ball, London. 

12,430. Earn Lirrer for Reapinc Macuines, J. P. 
Carter, mdon. 

12,431. Breast Reiiever, F. Maynard, London. 

12,432. Composition for Fixing) AMMONIACAL 
Nirrocen, J. T. Knowles.—(L. Buroni and P. 
Marchand, Italy.) 

12,433. Compounp for Disinrectinc Purposes, E, O. 
Storr, London. 

12,434. Crip Cast for Books, Letrers, &c, G. E. 
Chapman, London. 

12,435. Pickine Apparatus for Looms, W. Standring, 


Bradford. 

12,436. Execrric InsuLtators, H. H. Lake.—(L. 
McCarthy, United States.) 

12,437. Strays for Corsets, H. H. Lake.—((G. 0. 
Schneller, United States.) 

12,438. Putverisinc Macuines, H. H. Lake.—(U. 
Cummings, United States.) 

12,439. Wuaeets for Bicycies, &c., J. 8. Bretz, 

mdon. 
12,440. Groves, F. Simpson, London. : 
12,441. Gas, H. H. Lake.—(W. H. Harris, United 


States. 
12,442. Heatine of Venicies by Evectricity, L. D. 
Adler, J. Loewenberg, 8. Young, and M. Moskowitz, 


London. 
12,443. Brick Kins, J. von Langer, and L. Cooper, 


mdon. 
12,444. Hot-ain Encines, H. Michaux and A. Gray, 
London. 





12,445. Horper for Cyciists O1Lers, &c., J. W. 
Cushman, London. 

12,446. CarrorTinc Furs, J. H. Sanders and J. E, 
Carlin, London. 


Dunstable. 

12,448. Huskine Grain, &c, W. V. V. Lidgerwood, 
London. 

12,449. Orn or Gas Encune, W. Pullen and R. Briggs, 


madon, 

12,450. Pure Wire for Looms, G. Legschneider, 
London. 

12,451. Warp Tareap for Woven Fasrics, H. Hard- 
wick, London. 

12,452. Mitirtary and Sportinc Ammunition, J. A C. 
de Latouche, London. 

12,453, EveLet, W. L. Morton, Liverpool. 


12,454. Rott Paper Howtpers, H. A. Cutmore, 
London. 

12,455. Naits, H. G. Tippet, Liverpool. 

12,456. Wixpow Locks, E. Mines and R. Holmes, 


Liverpool. 
12,457. CLieaninc Type-writers, J. R. Keatinge, 


ndon. 

12,458. Sairrinc Betts from Puueys, J. Forest and 
H. Poret, London. 

12,459. Proputsion of Roap Veuic.es, J. K. Starley, 
London. 

12,460. Waist-BeLts, &c., J. Jackson and A. J. Barnes, 


mdon. 
12,461. Boat Srerrine “Apparatus, W. P. Wethered, 


ndon. 
12,462. CoLLaPsiBLE P£RAMBULATOR, J. 
mdon. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette, 


Martin, 








474,383, Macaine ror F.iutinc Woopen Koss, 
BE. G. and W. Hess, West Toronto Junction, Canada. 
—Filed April 27th, 1891. 

Claim.—An apparatus for fluting knobs, consisting 
of a plain table, combined with a cutter head having 
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its cutters revolving in a plane parallel to the face of 
the table and with a knob holder consisting of a poly- 
gonal part A and a holding end, the sides of the poly- 
gonal part being fitted to bear ypon the table and 
sustain the holder and knob, substantially as de- 
scribed. 
474,389, CentTrirucaL Macnine, H. W. 
Wilmington, Del.—Filed March 3rd, 1891. 
Claim.—(1) In a centrifugal draining machine, the 
combination of a spindle, a drum or basket fixed 
thereon, a step or bearing supporting the lower end 
of the spindle, an upper bearing frame inclosing the 
spindle, a circumferential series of springs interposed 
between and abutting against said ing frame, and 
bearing faces connected to the main frame of the 
machine, and a series of supporting springs fixed to 
said main frame below the bearing frame, substan- 
tially as set forth. (2) In a centrifugal draining 
aaiiien: the combination of a spindle, a drum or 
basket fixed thereon, an upper bearing frame en- 


[474389] 


Lafferty, 














closing the spindle, springs interposed between said 
frame and faces on the main frame of the machine, a 
lower step or bearing supporting said spindle and 
having a spherical outer face adjoining its tep, and a 
series of circumferential projections below said spheri- 
cal face, and a vertically movable supporting block or 
carrier having a series of bearing faces corresponding 
with the spherical face of the step and separated by 
openings for the passage of the circumferential pro- 
jections of said step, substantially as set forth. 


474,438. Steam Loop Connection FoR ENGINES, 
W. Burnham, Chicago, 1ll.—Filed January 12th, 
1892, 

Claim.—(1) In combination with a steam engine 

and a steam generator supplying said engine, a 

plurality of connected steam loops under varying 





pressure connecting the exhaust pipe of the engine 
with the generator. (2) In eauias pes eons 
engine and a generator supplying e ec, a 
ao loop leadi from the exhaust of the engine 
and having an elevated condensing chamber _ 
vided with means for producing a more or less 





———= 
potest vacuum therein and a series of combined 
loops under uated pressures interposed between 
the exhaust loop and the generator, substantially Pr 
described. 


474,492, PLANING ATTACHMENT YoR Saws, /, 8. 
Wilson, Cedar Gap, Mo.—Filed July 2nd, 1891,’ 
Claim.—(1) In_a saw, the combination, with a 
pang knife and an insertible saw tooth, of a single 
key or semicircular ag engaging both parts, 
whereby they are jointly locked, substantially ag set 
forth. (2) In a saw, the combination, with a planip, 
knife and an insertible tooth, of a single key =] 
semicircular piece engaging both parts, whereby saj 
parts are fastened one at each end of said key or piece, 
substantially as set forth. (3) As a new article of 
manufacture, a planing knife for circular saws, havin, 
a stem 6, recesses 8, formed in the opposite edges 
of the latter, said stem adapted to fit in a recess 14 
formed in the saw, and means for holding said stem 
in said recess, substantially as set forth. (4) As q 
new article of manufacture, a green J knife 5, having 
a stem 6, with recess 8 formed therein at its opposite 
edges, a blade 9, provided with a plane sharpened 
edge 10, and inclined sharpened edges 11, and meang 
fitting in said recesses for securing said stem to the 
circular saw, substantiaily as set forth. (5) In a 
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circular saw, the combination of insertible saw teeth 2, 
thinner than the saw itself, a planing knife 5, having 
astem 6, with recesses 8 formed therein, a blade 9, 
provided with a plane sharpened edge 10, and inclined 
sharpened edges 11, said stem adapted to fit in a 
corresponding recess furmed in the saw, and a 
semicircular metallic piece 8, provided with a rounded 
projection 18, adapted to fit in recess 8 for securing 
said insertible tooth and the said planing knife to the 
saw, substantially as set forth. (6) In a saw, the 
combination of insertible saw teeth, a planing knife 
having a stem with recesses 8 formed therein at 
opposite edges, said stem being adapted to fit in a 
recess 14, formed in the saw, and a key or semicircular 
piece for each pair of adjacent knives and teeth, each 
piece and the saw being provided with’ projections 
fitting into the recesses of the planing knives, sub- 
stantially as set forth. 

474,593. Dust-proor Swivet Suart Bearine, 7. A. 
Edison, Llewellyn Park, N.J.—Filed October 8th, 
1891. 

Claim.—(1) The combination, in a dust-proof bear- 
ing, of a holder at an end of the bearing, He garda 
r in the holder, springs, the ends of which engage 
and are supported by said rods, and packing material 
between the springs and shaft, substantially as 
described. & (2) The combination, in a dust-proof bear- 








ing, of a sectional holder at an end of the bearing. 
supporting rods in each section, springs, the ends of 
which are supported by said rods, and packing material 
between the springs and shaft, substantially as 
described. (8) The combination, in adust-proof bearing, 
of a holder forming a part of the bearing box, support- 
ing rods therein, springs having hooks or sockets at 
their ends engaging said rods, and packing material 
between the springs, and a shaft supported in the 
bearing, substantially as described. 


474,661. Macuine ror Sarina ayxp FLAncine 
ETAL Piates, A. C. A. Holzapfel, London, Eng- 
land,—Filed February 23rd, 1892, 

Claim.—{1) In a machine for shaping metal plates, 
the combination, with a mould or die adjustable to 
=i its contour, of a mould or die co-operating there- 
with and composed of a number of rods fitting closely 
together and surrounded by a frame, which can be 
loosened, so as to allow the rods to have their ends 
brought into such relative positions as to form a 
surface having the required curvature, the frame 
being then tightened, so as to press the rods firmly 
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together and enable them to exert the requisite pres- 
sure for shaping the metal plate, substantially as 
described. (2) In a machine for shaping metal plates, 
the combination of a framing A, a frame B, embracing 
metal rods ©, so that these can first be adjusted, 
collectively, to form a curved surface and then be 
securely held in such position, and a second frame B’, 
with rods 0’, actuated by hydraulic or other pressure, 
so as first to adjust the ends of the rods to the configu- 
ration of the ends of the rods C and then to exert 
pressure upon a metal plate placed between the two 
sets of rods, substantially as described. 
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CHICAGO EXHIBITION. 
By our AMERICAN CORRESPONDENT. 


One of the most important questions for intending 
exhibitors at, and visitors to, the World’s Columbian 
Exposition at Chicago next year, is that of trans- 
portation. As to steamship lines, their routes, rates, and 
facilities, the best information can be obtained at the 
English offices, and full information in regard to trans- 
ortation matters in general can be obtained of Messrs. 
bomas Cook and Son—whose headquarters are at 
Ludgate Circus, London—as that firm has been officially 
appointed the International Tourist Agents by the 
Executive Committee of the Exposition, and also sole 
passenger agents to the Royal British Commission. 

But in regard to the transportation from the North 
Atlantic ports of Canada and the United States, some 
detailed information will no doubt be of interest and use. 
The City of Chicago is situated at the south-west corner 
of Lake Michigan, and has a population of about 
1,250,000. The site of the Exposition is at Jackson 
Park, on the lake front, the great — of water 
stretching away beyond the horizon like the ocean, 
which it closely resembles in rough weather. The park 





is about seven miles from the centre of the city, 


must be distinctly borne in mind that the map shows only 
the railways forming through routes, as to show all the 
railways on the area included would make an incompre- 
hensible network of lines. Taking the map, p. 62, then, as 
a general indication of the principal routes, it will be seen 
there are several starting-points. From Halifax (Nova 
Scotia) and St. John’s (New Brunswick) the Canadian 
Pacific Railway may be taken to Montreal, and then the 
Grand Trunk Railway, or Canadian Pacific Railway, to 
Chicago. From Portland, Maine, there is the Grand 
Trunk Railway to Montreal, or the route by way of 
Ogdensburg and Niagara Falls. From Boston, Mass., the 
Fitchburg Railroad and the Boston and Albany Railroad 
have through services due west, connecting with the New 
York Central Railroad or West Shore Railroad, or Montreal 
may be reached by the Central Vermont Railroad and the 
joveney. made thence by either of the Canadian lines. 
From New York there are numerous routes, starting out 
over the New York Central and Hudson River Railroad, 
or the New York, West Shore and Buffalo Railroad, vid 
Albany and Buffalo; by the New York, Lake Erie and 
Western Railroad (over its own line right through, or by 
Buffalo and the Grand Trunk Railway); then there are 
the Pennsylvania Railroad, and the Baltimore and Ohio 
Railroad, both of which pass through Philadelphia, and 
the latter of which also passes through Washington, | 

















and will be reached by a six-track suburban line of 
the Illinois Central Railway, by an elevated railway, 
by steamboat, and by two cable railways. Excursion 
trains from points 300 to 400 miles distant on the 
numerous railways will be run right into the park, but the 
ordinary trains will run to the regular terminal stations 
in the city. There are twenty-eight railways centreing in 
Chicago, entering over twenty-one district lines, and 
ending in six great terminal stations. Extensive improve- 
ments in the terminal arrangements are being made, as 
noted from time to time in my “ American Engineering 
News.” In addition to these numerous railways radiating 
from Chicago, there are several lines of large and hand- 
some steamers between Chicago and other lake ports, in- 
cluding Buffalo, Cleveland, Detroit, Duluth, &. The 
city of Chicago is between 900 and 1000 miles from the 
east coast, according to the various routes and points of 
departures. The map above shows the general posi- 
tion of the city in relation to the other principal cities of 
the United States and Canada, and gives the distances 
in a direct line from Atlantic, Pacific, Gulf and Lake 
ports. 

The second map—page 62—shows a number of the 
principal railway routes from eastern points, mainly 
those having a p Alone service of trains, or through cars, 
between the several points and Chicago. There are many 
other routes by which through tickets can be obtained, and 
more or less close connections made, but involving also 
more or less changing or delay. Such routes will 
suit many visitors who will wish to stop over at different 
places, but they are so numerous that they can hardly be 
mentioned in detail here. Stop-overs may also be made, 


SLAY 


a 
LaKel Gee 











6) taber me 


about twenty-five hours at present. Other through trains 
have Wagner or Pullman sleeping, dining cars, &c., 
attached. The following particulars of the routes from 
the principal eastern points shown on the map—Fig. 2— 
will be of interest, and will give some idea of the traffic 
facilities. 

From Montreal: Canadian Pacific Railway.—This 
road has a direct route from Montreal and Quebec to 
Chicago, and also from Halifax (Nova Scotia), St. John 
(New Brunswick), Portland, and Boston to Chicago. 
The time of the through trains between Montreal and 
Chicago is about twenty-five hours. There is at present 
only one through fast train a-day; but two trains may be 
run by the autumn or next spring to accommodate the 
increasing business, to say nothing of the extra traflic 
that may be expected for the Exposition. Montreal is 
756 miles from Halifax, 481 miles from St. John, and 
842 miles from Boston. Steamers from England run to 
Montreal. From Montreal to Chicago the distance is 
859 miles, and the route is vid Toronto, Windsor, and 
Detroit. A steam transfer boat ferries the train across 
the Detroit River, from which it runs on American soil 
by the Wabash Railroad. Mr. D. McNicoll, Montreal, is 
the general passenger agent, and the company has offices 
at 67, King William-street, London, and 7, James- 
street, Liverpool. Chief engineer, Mr. A. Peterson; 
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| D.C. There are also through trains by the Lehigh 
Valley and other railways to Buffalo and Niagara, con- 
necting with the Grand Trunk Railway, and other 
trains to Montreal, whence the Canadian lines can be 
taken. From Norfolk, Va., and Newport News, Va., 
both close together, are two southern routes, the Norfolk 
and Western Railroad and the Chesapeake and Ohio 
Railroad, the latter of which expects to have through 
trains to Chicago for the Exposition traffic, and has also 
a line from Washington. There is, however, at present 
no regular line of passenger steamers from England to 


further on, as obtained direct from the several roads 
mentioned, and it must be borne in mind that most of 
the roads are making preparations for greatly increased 
traffic and increased numbers of trains, improving the 
track and structures, extending the signal plant, &c., and 
making other improvements and preparations in order to 
enable them to handle the enormous traffic with safety 
and convenience. The special passenger rates have not 
yet been definitely settled, but it is probable that asingle 
rate, or a slight advance thereon, will be charged for the 
round trip. The present single trip rates average about 
18 dols. to 20 dols., according to the route, and to this 
must be added the charges for sleeping car berths and 
meals. The present sleeping car rates are 5 dols. on most 
lines, and on the fast through trains the charges for meals 
in the dining cars are 75 cents to 1 dol., a uniform rate 
being charged. Other through trains stop at certain 
stations for meals. The fastest express trains are made 
up of vestibuled dining, sleeping, and drawing-room cars, 
with such special luxuries as baths, libraries, nurseries, 





Norfolk. Further details of the above routes are given | 


president and general manager, W. C. Van Horne. 

Grand Trunk Railway.—This ccmpany has through 
service to Chicago from Montreal, and from Portland, 
Boston, and New York. Several railways make through 
connections with this line at Buffalo or Niagara Falls, 
running over the northern line, shown on the map, through 
the St. Clair Tunnel, and thence by the Chicago and Grand 
Trunk Railway, or else by the southern route, the trains 
being ferried over from Windsor to Detroit. The tunnel 
route is the most interesting from an engineering point of 
view. The tunnel is asingle track, iron-lined tube, 6025ft. 
long, 19ft. 10in. diameter, with approaches aggregating 
5603ft. The cost was 2,700,000 dols., and the line was 
opened in 1891. The track is laid with 100 Ib. rails, and 
in consequence of the steep approach grades of 2 per cent., 
trains are hauled b ‘ouk engines with ten wheels, all 
coupled. During the season of 1893 the excursion or 
return rate from Quebec or Montreal to Chicago and back 
willbe 18 dols. General passenger agent, Mr. N. J. Power. 
Chief engineers, Mr. E. P. Hannaford and Sir Joseph 
Hobson. Locomotive superintendent, Mr. H. Wallis. 
The company has offices at 36, Leadenhall-street, London, 
and at Liverpool and Manchester. 

From Portland, Me.—There are two routes from this 
port. One by the Grand Trunk Railway to Montreal, 
and the other by the Maine Central Railroad, and the 
Rome, Watertown, and Ogdensburg Railroad to Niagara 
Falls, and thence over the Grand Trunk Railway. 

From Boston, Mass. : Boston and Albany Railroad.— 
This road has through service to Chicago by its own line 
to Albany, N.Y.; then by the New York Central end 
Hudson River Railroad to Buffalo, N.Y., and then either 
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by the Lake Shore and Michigan Southern Railroad | next day. The Grand Trunk express leaves New York at | track, with its almost continuous tangent and its extremely 


(southern route) or Michigan Central Railroad (northern 
route) to Chicago. There are trains with through cars 
leaving Boston at 8.30 and 10.30 a.m., 2.0, 3.0, and 6.45 
p-m., arriving :at Chicago at 5.16, 3.0, 4.30, and 9.0 p.m. 
and 7.35 a.m. respectively on the next day. The 5.0 and 
11.0 p.m. trains can also by slight alterations to the time 
table make connections for Chicago. The sleeping cars 
are those of the Wagner Palace Car Company. From 
Boston to Buffalo is 498 miles, and Buffalo to Chicago 
540 miles by the southern and 536 miles by the northern 
route. Mr. A. 8. Hanson, Boston, Mass., is general 
passenger agent; chief engineer, W. H. Russell ; 
superintendent of motive power, A. B. Underhill ; 
general manager, W. H. Barnes. 

Boston and Maine Ratlroad.— There are several 
through routes available by this road; first, by way of 
sections of its own line and the Central Vermont Rai 
to Montreal and thence by the Grand Trunk Railway or 
Canadian Pacific Railway; second, by the Rome, Water- 
town and Ogdensburg Railroad and Michigan Central 
Railroad, vid Niagara Falls and Detroit; third, by the 
Poughkeepsie Bridge route, crossing the Hudson River 
by the great double-track cantilever bridge at Pough- 
keepsie (6755ft. long, 212ft. high) and connecting at 
Philadelphia, Pa., with the Baltimore and Ohio Railroad. 
Mr. D. J. Flanders, Boston, Mass., is general passenger 
agent; chief engineer, H. Bissell; superintendent of 
motive power, A. R. Barrett. 


6.25 p.m., crosses the Niagara Bridge at 7.40 a.m. next 
| day, and reaches Chicago at 9.30 p.m. There are three 
through trains each way per day, and new cars are being 
built forthe World’s Fair traffic. The Chicago and Erie 
Division, between Marion and Chicago, will be double- 
tracked. A large proportion of the line is laid with 801b. 
steel rails and protected by the block signal system, and 
both these improvements will be extended over the entire 
line. Mr. D. J. Roberts is general passenger agent, and 
the English agents of the company are G. H. Fletcher 
and Co., Mersey Chambers, Old Churchyard, Liverpool ; 
chief engineer, Mr. C. W. Buchholz. 

New York Central and Hudson River Railroad.—This 
road operates two routes of through service to Chicago, 
both over its own road to Buffalo—440 miles—and thence 
by the Lake Shore and Michigan Southern Railroad— 


Railroad | Lake Shore route—or by the Michigan Central Railroad 


—North Shore route. The latter route crosses the 
celebrated Niagara Falls cantilever bridge. The total 
distance is 980 miles by the Lake Shore, and 976 by the 
North Shore route, and the average time is about 
27 hours by both routes, although the Lake Shore 
limited express covers the distance in 24 hours 45 
minutes, and the North Shore limited express in 
25 hours. By the Lake Shore route there are now 
five fast trains per day, leaving New York at 10 a.m. 
and 10.30 a.m., 1.55 p.m., 6 p.m, and 9.15 p.m. By the 
North Shore route there are four fast trains per day, 





low grades, is well adapted for such a performance, and 
when its arrangements are completed, faster and longer 
runs than have yet been customary in this country yi] 
probably be established. This road has also a service of 
through cars from Portland, Me., to Chicago, by the 
Ogdensburg route, passing through the beautiful scenery 
of the White Mountains, in New Hampshire; and from 
Boston by the Boston and Albany Railroad. All trains 
on the Michigan Central stop at a station above Niagara 
Falls to allow passengers to view the cataract. Mr. 0, 
W. Ruggles, Chicago, is the general passenger agent; 
chief engineer, Mr. J. D. Hawks; general master 
mechanic, Mr. G. E. Smart. 

New York, West Shore, and Buffalo Railroad.—This 
road parallels the New York Central for its entire 
length to Buffalo, and is leased by the latter road; south of 
Albany, it follows the west shore of the Hudson, while 
the New York Central is on the east bank. There is a 
through service by way of the Grand Trunk Railway to 
Detroit, and the Wabash Railway to Chicago; and algo 
by the Grand Trunk to Port Huron and the St. Clair 
tunnel, and to Chicago by the Chicago and Grand Trunk 

way. 

Pennsylvania Railroad.—This is one of the most fre- 
quented routes to Chicago, and has two routes, branching 
off at Pittsburg, 443 miles from New York. The best 
trains run by the northern route—The Pittsburg, Fort 
| Wayne, and Chicago Railroad—but express trains also 
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Central Vermont Railroad.—By this road there is; leaving at 10.80 a.m., 4.30 p.m.,6 p.m., and 9.15 p.m.;run over the southern route—Pittsburg, Cincinnati, 
recess to Montreal, and through cars over this road and | Through Wagner sleeping, dining and parlour cars are 


the Grand Trunk Railway are run daily, leaving Boston 
at 1.0 p.m. and arriving at Chicago at 7.30 a.m. on the 
second day. Mr. 8S. W. Cummings, St. Albans, Vt., is 
general passenger agent. 

Fitchburg Railroad.—This line runs west from Boston 
to Troy, New York, and on it is the celebrated Hoorac 
Tunnel, which is 43 miles long. The Hoosac Tunnel rcute 
in connection with the New York, West Shore and Buffalo 
Railroad to Buffalo, is eighteen miles shorter from Boston 
to Chicago than any other route. Through cars are run 
daily by the West Shore, Grand Trunk, and Wabash 
Railways; by the West Shore, Grand Trunk, and Chicago 
and Grand Trunk Railways; and vid the Delaware and 
Hudson and Erie Railways. Arrangements have been 
made to run a special World's Fair train from Boston to 
Chicago three days each week; the train consisting of 
sleeping cars, dining car, and combination car, and the 
number of passengers on each train being limited to 100. 
Mr. J. R. Watson, of Boston, Mass., is the general 
passenger agent; chief engineer, Mr. A. S. Cheever. 

From New York, N.Y.: New York, Lake Erie, and 
Western Railroad.—This road has two routes for through 
service to Chicago; one over its own line for the entire 
distance—by way of Howellsville, Lima, and Marion— 
and the other by connection with the Grand Trunk Railroad 
by Buffalo and Niagara Falls, then through the St. Clair 
Tunnel under the St. Clair River, and over the Chicago 
and Grand Trunk Railroad. The through vestibuled 
limited--over the Erie’s own line—leaves New York at 
8 p.m. and arrives at Chicago, 986 miles, at 8.50 p.m. 


|run. No definite arrangements have yet been made with 
| reference to the World’s Fair service next year, but it is 
| said that the Empire State express, the fastest train in 
| the world, which now runs to Buffalo—440 miles in 8 
hours 40 minutes, with four stops—will be run through to 
Chicago. The road is an excellent one for high speed, 
having four tracks from Albany to Buffalo—297 miles, 
and the passenger tracks are laid with 801b. steel rails 
and improved fastenings and joints. The block signal 
system is also being rapidly extended. Mr. George H. 
Daniels, New York, is general passenger agent. The 
European agents of the company are Thomas Meadows 
and Co., 35, Milk-street, London, and 13, Water-street, 
Liverpool, England; chief engineer, Mr. W. Katté; 
bridge engineer, Mr. Geo, H. Thomson; superintendent 
of motive power, Mr. Wm. Buchanan. 

Michigan Central Railroad.—The main through route 
of this road is from New York in connection with the 
New York Central and Hudson River Railroad, as noted 
above. The company is arranging to put interlocking 
plant and track tanks along its Canada Southern Division, 
Niagara Falls to Detroit, with a view to commencing 
during the Exposition year the longest continuous run 
ever made. By being able to take water for the engines 
without stopping, it is expected to make the continuous 
run from Niagara Falls to the Detroit River, a distance 
of 224 miles, in 44 hours, an average of about 50 miles an 
hour. The heavy fast trains are hauled by two-cylinder 
compound engines, with six driving wheels and a four- 
wheel leading truck or “bogie.” The Canada Southern 





Chicago, and St. Louis Railroad. There are five fast 
trains to Chicago daily by the former, and three daily by 
the latter route, and the distances from New York are 
912 miles and 951 miles respectively. The Chicago 
Limited leaves New York at 10 a.m., and arrives at 
Chicago—Chicago time one hour slow of New York time 
—at 9.45 a.m. next day. This is a very notable train, 
and is composed of most luxurious and elaborate drawing- 
room, sleeping, dining, and observation cars, with 
smoking-rooms, library, private compartments or state- 
rooms, and other special features. Pullman cars are 
operated on this line. In crossing the Alleghany 
mountains, in Pennsylvania, there is much heavy con- 
struction work, including the “horseshoe” curve, and 
the grades are very heavy. All heavy trains are 
run as double-headers, .e., with two engines, but the 
company has recently put in service a two-cylinder 
compound engine of the ten-wheel type—six couple 

driving wheels and a four-wheel leading truck—to haul 
the fast and heavy express trains over the moun.ain 
grades west of Altoona. This engine has a high-pressure 
cylinder 20in. by 24in., low-pressure cylinder 80in. by 
24in., six driving wheels 6ft. 2in. diameter, and weighs 
188,000 lb., of which 102,000 Ib. are on the driving wheels, 
or 17,000 Ib. per wheel. The company’s standard rail is 
85 lb. per yard, and in addition to the regular signal 
equipment there are some very complicated interlocking 
switch and signal plants, including a specially extensive 
one at Pittsburg, which is operated by electric and 
pneumatic power. Mr. J. R. Wood, Philadelphia, Pa., 
is general passenger agent; chief engineer, Mr. Wm. 
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H. Brown; superintendent of motive power, Mr. T. N. | 
Ely. 
Ba Itimore and Ohio Ratlroad.—This road runs through 
Philadelphia, where connection is made with the Boston 
and Maine Railroad service from Boston, already referred 
to, and then on to Baltimore and Washington before 
turning westward. The distance from New York to 
Chicago is 1046 miles, and the vestibuled limited express 
leaving New York at midnight arrives at Wheeling, 
W.Va., 10.35 p.m. next day, and Chicago at noon the 
second morning. This road runs Pullman dining, sleep- 
ing and parlour cars. There are at present two through 
trains each way per day. The company is using 85 lb. 
rails, and is improving its track and increasing its equip- 
ment with a view to a very heavy traffic next year. Mr. 
C. O. Scull, of Baltimore, Md., is general passenger 
agent; chief engineer, Mr. H. T. Douglas; superinten- 
dent of motive power, Mr. Geo. B. Hazlehurst. 

From Philadelphia, Pa.: Pennsylvania Railroad and 
Baltimore and Ohio Railroad.—Both of these roads have 
main lines through Philadelphia; but the former has a 
terminal as its most important station, and the fastest 
trains pass round the city and do not enter the noted 
Broad-street station, which is reached by a masonry 
viaduct and iron bridges. The Baltimore and Ohio Rail- 
road enters the city by open cut and covered way, and 
has a large station on the main through line. On the 
whole, the facilities by both these lines are almost the 
same as from New York. 

Lehigh Valley Railroad.—This road runs a service of 
through cars by way of Buffalo and Niagara Falls, and 
thence over the Grand Trunk Railroad and through the 
St. Clair Tunnel. A new line has recently been built, 
giving the road a new and independent route to Buffalo, 
instead of by running powers over the Erie Railroad. 
The sleeping car leaving Philadelphia at 8.30 p.m., arrives 
at Chicago at 7.30 the second morning, the distance by 
this route being 989 miles. Mr. C. G. Hancock, Phila- 
delphia, Pa., is general passenger agent. The road is 
leased by the Philadelphia and Reading Railroad. 

From Baltimore, Md.: Baltimore and Ohio Railroad. 
—The main line passes through this city as already noted, 
and this is practically the only lavaah route from this 
city. 

From Washington, D.C : Chesapeake and Ohio Rail- 
road.—There is a through fast express service between 
Washington and Cincinnati, 655 miles, from which 

oint there are numerous routes to Chicago. The “ Fast 

lying Virginian” starts from New York at 5.0 p.m., 
over the Pennsylvania Railroad, reaches Washington, 
280 miles, at 11.10 p.m.. and Cincinnati, 885 miles, at 
6.25 p.m. next day. By connecting trains over other 
roads, Chicago (419 miles further, or 1304 miles from 
New York by this route) is reached at 7.30 the following 
morning, and it is said that this or some special train 
service will be extended right through to Chicago next 
year. This train is a very elaborate one, carries a dining- 
car the entire distance, and is lighted by electricity, indi- 
vidual portable reading lamps being provided for every 
section in the drawing-room and sleeping cars. The 
route has much fine scenery through the Alleghanies, 
and along the Kanawha River, and passes through the 
numerous resorts at the hot springs and mineral springs 
of Virginia. Mr. H. W. Fuller, Washington, D.C., is 
general passenger agent; chief engineer, Mr. H. 
Frazier; superintendent of motive power, Mr. Wm. 
Garstang ; general manager, Mr. G. W. Stevens. 

Norfolk and Western Railroad.—This road has also a 
line from Washington, but its trains do not now run north 
of that point. It follows the picturesque Shenandoah 
Valley route south to Roanoke. The company’s main 
line, however, is from Norfolk, Va., as noted below. 

From Newport News, Va.: Chesapeake and Ohio Rail- 
road.—This road has an important tidewater terminus, 
with docks and shipping facilities, at Newport News, 





near the southern limit of Chesapeake Bay. This is 
growing up as a great freight terminal, but there are no | 


regular passenger steamers from England to this port. 

The time and distance to Chicago by the Chesapeake 
and Ohio route is as follows:—From Newport News, Va., 
955 miles, twenty-nine hours; from Washington, D.C., 


899 miles, twenty-seven hours. This is a direct and 
short line from Washington, and runs through some of 
the grandest mountain, river, and canyon scenery east of 
the Rocky Mountains; through the heaviest fighting 
ground of the Civil War; past the famous pleasure and 
health resorts of the Blue Ridge Mountains; and through 
the heart of the iron and coal producing districts of 
Virginia and West Virginia. The “F. F. V.” limited 
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a specification of the engine; which, we may add, is the first 
of the kind yet introduced into Ireland, and appears to be 


| especially adapted for economy in locomotive fuel, which is 


runs as a solid train from New York to Cincinnati, and | 
is composed of a combination car, day car, dining car, | 


and Pullman sleeping cars, and has through Pullman 
sleeping cars from New York to Louisville, Ky., and from 
Old Point Comfort— Newport News—to Cincinnati. 
During the World’s Fair solid vestibuled trains will be 
run through from Washington, Newport News, and 
Richmond, by way of Cincinnati, and thence over the 
Cleveland, Cincinnati, Chicago, and St. Louis Railroad, 
to Indianapolis and Chicago. As already stated, there 
are at present no passenger steamers plying between 
Newport News and Englis 
and favourite route to the west and south is by the 
handsome and comfortable steamers of the old Dominion 


line from New York to Newport News, Washington, | long, 1ft. 9fin. wide at the bottom, and 4ft. lin. deep 


Richmond, or Norfolk, and thence by rail. Mr. H. W. 
Fuller, of Washington, D.C., is the general passenger 
agent of the Chesapeake and Ohio Railroad. 

From Norfolk, Va.: Norfolk and Western Railroad.— 
This road is completing a new line which will give it an 
independent through route from Norfolk to Columbus, O. 
—575 miles—at which point connection will be made 
with several lines to Chicago. No arrangements have yet 
been made for through trains and cars from eastern 
Virginia to Chicago on account of the World’s Fair, but 
it is expected that by that time a first-class passenger 
route will be provided for. Mr. W. B. Bevill, of Roanoke, 
Va., is general passenger agent; chief engineer, W. W. 
Coe; superintendent of motive power, R. H. Soule; 
general manager, J. H. Sands. There is now no regular 
line of steamers plying between Norfolk and English 
ports. 








TRALEE AND DINGLE LIGHT RAILWAY, 
IRELAND. 


THE engine which we illustrate above and last week on 
page 52 was built 3 the Hunslet Engine Company, Leeds, 
for the Tralee and Dingle Light Railway Company, to work 
the line, which is one of the narrow gauge—3ft.—light rail- 
ways built under the Tramways Act of 1883. The line was 
opened for traffic on the 31st March, 1891. 

This line as regards curves and gradients is rather unique, 
as the gradients to be worked are as steep as 1 in 30, and the 
curves in some places as sharp as three chains radius. The 
mountainous nature of the country through which the line 
runs, and the fact that a considerable portion of it is laid on 
the public road, rendered it necessary to adopt these steep 
gradients and sharp curves, The steepest and ruling gradient 
is 1 in 30, of which there is a stretch of over three miles 
ascending from a level of 115ft. to 680ft. above sea level. 
There are curves varying in radius from ten to three chains 
on this gradient, which runs along the side of a mountain, 
and several shorter lengths of the same gradient occur at 
other points on the road. 

The total length of the line is thirty-one miles, laid with 
steel rails weighing 45 1b. per yard, and the average weight of 
the train on the main line would be about 60 tons. With a 
train up to or exceeding this weight, it was sometimes difficult 
to maintain sufficient steam pressure all the way along the 
incline, even with a large expenditure of fuel; and it was 
decided by the company, on the advice of their engineer, to 
have this new engine fitted with Holden’s patent liquid fuel 
burning —— which appeared to meet the require- 
ments of the case both as regards economy and efficiency. 
The requirements have been sufficiently fulfilled by the engine 


ports; but a very pleasant | 


naturally dearer in Ireland than England. 


Specification of a 184 Cylinder Locomotive Tank Engine, on 
six wheels coupled, and a two-wheeled bogie at each end. 
Gauge of railway 3ft. 

The engine to be of the outside cylinder class, on six 
wheels placed outside the frames, all coupled together, and a 
two-wheeled bogie at each end, and the axles to have inside 
bearings only. The engine to be arranged for exhausting up 
the chimney into theair. The general arrangement to be in 
accordance with the accompanying design, No. 5192. 

The boiler and outer fire-box to be of the best mild steel, 
barrel 8ft. 9in. long, and 3ft. 6in. diameter at smoke-box end, 


| and telescoped back, plates ,,in. thick, the outer fire-box to be 


6ft. Tin. long, 2ft. 4in. wide between frames, and lft. Qin. 
below the barrel, plates ;,in. thick; the boiler to be stayed 
with gusset and longitudinal stays, running from back plate 


| of fire-box shell and front tube plate to the barrel of the boiler, 


| edges 


each ring of boiler barrel to be made in one plate all plate 

P carrraph all longitudinal seams double-rivetted, butt 
jointed with strips inside and out, and all rivetting, as far as 
possible, done by machine; a cast steel steam dome made in 
two lengths, bolted together, to be rivetted on boiler barrel, 
and contain the regulator arranged to draw the steam from 


| the highest part. 





The fire-box to be of the best selected copper, 6ft. O4in. 


inside at front end, 3ft. 5in. at back end, plates ,;in., tube 
plate }in., and round fire-door gin. thick ; copper stays, {in. 
diameter, placed as near 4in. centres as they will pitch, 
equally screwed into both plates and rivetted over at each 
end. The crown of fire-box to be arched and stayed by 
radial iron stays, screwed into crown plate against a collar, 
with a nut underneath the top end of stays, to be screwed 
into shell crown, }}in. thick, and rivetted over. The row of 
stays next to tube plate to be expansive. Fire-hole to be 
circular and have projecting lip to protect the copper plate. 
The engine to be fitted with Holden’s patent arrangement 
for burning liquid fuel. 

The tubes to be solid drawn brass, Green’s patent, 12 w.g. at 
the fire-box end, and 14 w.g. at the smoke-box end, 138 in 
number, lin. outside diameter, expanded into the tube 
plates by roller, expander and ferruled at fire-box end only. 
Tubes to be swelled jin. in diameter at smoke-box end, to 
make their withdrawal easier. 

A pair of Ramsbottom brass safety valves, each 23in. 
diameter, with lever and Salter’s spring, to be placed on a 
faced wrought iron block over the fire-box. Safety valves to 
be — for a working pressure of 140 lb. per square 
inch. 

The frames to be of solid mild steel plates, rolled in one 
piece, }Zin. thick, extending the whole length of the engine, 
from buffer beam to buffer beam, and well stayed together 
transversely. 

The buffer beams to be wrought iron plates fin. thick, . 
strongly attached to the frame ends, each beam to be fitted 
with a combined central buffer and drawbar, coupled by a 
hook, centre of buffer above top of rail 2ft. 2in. when loaded. 

The wheel centres to be of cast steel, with Bessemer steel 
tires 3ft. Ofin. diameter, 24in. thick on the tread and din. 
wide, centres of coupled wheels 8ft. 9in., extreme centre of 
wheels 20ft. Sin., the axles of best hammered, toughened 
steel with journals on coupled wheels 6in. diameter, 73in. 
long, crank pins of best Yorkshire iron, thoroughly case- 
hardened, pressed into the wheels and rivetted over, bogie 
tires 2ft. diameter by 24in. thick by 5in. wide; bogie axles, 
bearings 4}in. diameter by 6?in. long, the driving wheel tires 
to be without flanges and 53in. wide. 

The axle-boxes to be of cast iron, fitted with gun-metal 
bearings, provided with syphon lubrication, to be bored, 
planed, and fitted to axle-box guides, bolted to the horn 
plates; axle-box bearings for coupled wheels to be Gin. diameter 
by 7din. long. 

The springs to be of best spring steel, made without any 
centre pin or rivet through the plates, and fitted with wrought 
iron links or hooks, pins, oan brackets. The springs for 
coupled wheels to be underhung. 

The engine to be fitted with a powerful brake, worked by 
the patent continuous automatic vacuum brake, and by a 
lever and screw through a pillar on the footplate, acting upon 


built by theHunslet Engine Company, Leeds, and we append | all six coupled wheels by cast iron blocks, which bear upon 
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the flange as well #5 ‘!:e tread of tires. The vacuum cylinders 
to be 15in. diameter. 

The cylinders to be 13}in. diameter and 18in. stroke, of 
strong close cast iron as hard as can be machined, to be care- | 
fully fitted and bolted to the outside of frames by turned bolts | 
in rhymered holes. The steam chest to be outside the frames, | 
and on the top of the cylinders. All the joints to be accu- 
rately faced. The glands and bushes to be of gun-metal, with | 
oil syphons cast in. Exhaust to be led direct to the chimney. 

The pistons to be of the same material as the cylinders, and | 
fitted with cast iron packing rings. Piston rods of steel. 

The slide valves to be of the best hard cast iron, accurately 
planed and scraped to face. 


and boiler blow-off cocks, lubricators, fire-door, ash-pan and 
damper, wrought iron grate bars, smoke-box, door-chimney, 
footsteps and handrails. A warning bell to be fixed on a 
bracket on the boiler. 

After the boiler has been tested by hydraulic pressure to 
200 lb. per square inch, and in steam at 1601b. pressure per 
square inch, it is to be lagged with pine battens covered with 
sheet iron, and finished with polished mouldings round the 
fire-box corners, and a charcoal iron casing over the steam 
dome. 

The following tools to be supplied with the engine :—A 
lock-up tool box, to be fastened on the foot-plate, ee 
a set of case-hardened screw keys; one copper and one han 
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Transverse Section through 


All rods, links, blocks, levers, valve spindles, crossheads, | 
and slide-bars, to be made of best Yorkshire iron or mild | 
steel, carefully fitted, thoroughly case-hardened, and provided | 
with syphon lubrication. The coupling and connecting-rods | 
to be made of best Yorkshire iron or mild steel, with oil | 
syphons forged on and fitted with brasses set up by cotters | 
and back plates. The valve motion to be of the “ Walschart” 
type, placed outside the frames and wheels, so as to be acces- 
sible through doors in the screen plates. 

To have one cast iron long-stroke pump fitted with gun- 
metal spherical valves and seats, ram 1gin. diameter, worked 
from the piston crosshead on the right side. Pump delivery 
pipe to be larger in area and stronger in section. 

Each of the bogies to be on two wheels, one placed in front 
of the cylinders and one behind the fire-box. They are to be 
of the American swing-bolster type, having the centre cradle 
hung in links to give 2in. of lateral motion on each side, and 
controlled by a radius bar attached to stays from engine 
frame. The materials for wheels, tires, axles, axle-boxes, 
springs, frames, &c., to be of the same kinds and qualities of 
material as specified for corresponding parts of engine. 

One No. 6 Gresham and Craven’s self-acting improved 
brass injector to be placed in a convenient position under the 
left tank, accessible to the driver, and worked from the inside 
of cab. Valve in the injector clack-box to be spherical, and 
the clack-box to be fitted with a stopcock. 

A side tank to be placed along each side of the barrel of 
the boiler, to hold 750 gallons of water collectively. A large 
equalising pipe to be placed between the tanks, and fitted 
with a valve for quickly emptying the water at the end of 
ware ag Overflow pipes to be also fitted, and vent pipes on 
the top. 

A fuel-box to be placed at the end of each tank on the 
foot-plate; total capacity, 30 cubic feet. One fuel-box to be 
constructed as a tank for liquid fuel—106 gallons; the other 
for coal. 

A neat cab to be placed over the driver’s foot-plate. The 
sides to be made of iron plates, and roof of wood covered 
with sheet zinc. A door as high as the side tank to be fitted 
in each side. The front to be fitted with two glass windows 
in teak frames, made to open on hinges. The back to have 
three large windows in teak frames, the two outer ones to 
open on slides. 

A steam jet to be placed in the smoke-box for raising 
steam expeditiously, to be regulated by the driver from the 
foot-plate. A spark arrester made of steel wire to be placed 
between exhaust pipe and chimney bottom. 

All the steam, feed steam, jet, and pet pipes, to be of 
copper. Exhaust pipes inside of smoke-box of cast iron. 

To have four sand-boxes built in the tank ends, one on 
each side, fitted with valves, worked from the driver’s foot- 
plate, and pipes to conduct the sand to the rails in front of 
the coupled wheels. The engine to be fitted with Gresham 
and Craven’s patent sanding arrangement, for sanding in 
both directions. 

Wrought iron rail guards to be fixed at each end of the 
engine. The whole of the machinery to be screened on the 
sides and ends to within Qin. of the rails. Doors for oiling 
to be made in the screens. 

The engine to be fitted with regulator valve and quadrant, 

wo glass water gauges, injector valve, pet valve, clack-boxes 
fitted with spherical valves, and stop cocks, whistle, steam 
pressure gauge and valve, mud-hole plugs and door, cylinder 
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authorities, and by seamen, as a dangerous object. This, the 
author of the paper held, there was no need for; if properly do- 
signed and constructed the tanker could ke made quite safe, 
Another element referred to as necessary for the safety of such 
steamers—i.e,, those in charge of them should thoroughly under. 
stand their business and the nature of the cargo carried. Reference 
was made to the useful work done in connection with the develop- 
ment of the oil-carrying trade by the late Professor Jenkins, and Mr, 
B. Martell, of Lloyd’s, and a suggestion was made that the com- 
mittee of Lioyd’s might in their classification of steamers adopt a 
symbol, and have regulations of a special kind laid down for the 
guidance of those who were in any way interested in the petroleum 
trade, so that confidence could be given to the public mind, and 
the safety of lives and property might be more assured, The 
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NARROW GAUGE LOCOMOTIVE, TRALEE AND DINGLE RAILWAY 


hammer; two chisels; oi] cans (large and small); tallow 
kettle and hand brush. Also on brackets, a set of firing 
tools and crowbar ; a set of lamps and one 15 tons traversing 
screw jack with claw. 

The engine to receive not less than two coats of plain 
colour in oil, to be filled up, rubbed down, and finally finished , 


| in olive green, or such other colour as may be desired, lined 


out, and varnished. A brass name plate to be fixed on each 
side tank. All the materials and workmanship to be the 
best of their.kind, and at any time during the progress of the 
work subject to inspection. All working parts duplicate and 
interchangeable. Whitworth’s standards used throughout. 
The engine to be run in steam in the maker’s yard, and 
— carefully protected and packed for delivery in 
reland. 


Summary. 
Gauge of railway .. .. . 8ft. Oin. 
Diameter of cylinders .. lft. lin. 
Length of stroke .. .. .. lft. in. 
Diameter of coupled wheels 3ft. Ofin. | 
+» _ bogie ete a 2ft. Oin. 
Length of coupled wheel base .. - 8ft. 9in. | 
» total i os . 20ft. Sin. | 
we boiler barrel - 8ft. 9in. | 
Diameter of ~ ae 8ft. 6in. | 
Capacity oftank .. .. .. 750 gallons | 
> fuel space .. 30 cubic feet | 
Heating surface :— 


138 brass tubes, 12 outside diameter 


. 581 square feet | 
Copper fire-box (above the bars) 70 


cine | 


Total heating surface .. 601 0 

Grate area . 107 9 

Weight of engine in full working trim .. 82 tons 
o” = empty e ss es 264 tons 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held in Gresham- 
street, E.C., on Tuesday, July 12th, presided over by Mr. T. W. 
Wymer, when a paper on “ Petroleum Tank Steamers, their Design 
and Construction,” was read by Mr. G. H. Little. Reviewing the 
various questions arising as prefatory to his subject, the author 
pointed out that at present the various questions arising in connec- 
tion with the marine carriage of petroleum were exciting aconsiderable 
amount of interest and attention, especially in reference to the navi- 
gation of the Suez Canal. He contended that the danger had been 
much exaggerated, owing greatly to bad design and workmanship, 
inferior, at least, to what is necessary for safety in steamers 
carrying such a cargo as petroleum. The author went on to say 
that the oil, after it leaves the wells, is subjected tu a moderate 
heat, to evaporate the most volatile constituents; this, which is 
then termed * ‘ distillate,” is shipped in bulk, and taken to factories 
and refineries; large quantities are thus ie to French, 
German, and Austrian ports, from Batoum. Crude oil is also sent 
from the United States to Europe, but none to Britain, owing to 
deterrent legislation, which debars this country from an extensive 
industry. Crude petroleum, whether the crude or ‘‘ distillate,” 
contains many volatile compounds which evaporate at compara- 
tively low temperature. This invests the petroleum with its risk 
and danger ; the refined oil has a high flash point, and is thus 
more free from the risk attached to the crude liquid, which has a 
low flash point. Such, however, is the risk attached to the 
transit and storage of the crude petroleum, and such disastrous 
consequences have ensued, when, by want of care and attention to 
details, accidents have happened, that at the present time the 
petroleum tanker is looked upon by dock, harbour, and municipal 
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conversion of an ordinary cargo steamer into a tanker was held to 
be undesirable, unless the greatest care was exercised to see that 
the vessel was properly adapted for the purpose, and that the 
special requirements received every attention. Several designs of 
petroleum steamers were shown, and their good and bad points 
referred to. The style of landings for the plates and means of 
making perfect oil-tight joints were dwelt upon, and mention was 
made that glue and chalk, or glue and paper pulp, formed mix- 
tures for jointing purposes than which none were better. The 
dangers attached to the electric light connections were briefly but 
strongly pointed cut, and emphasis was laid on the duty of those 
who were entrusted with the fittings of such, especially in oil 
steamers, to see that their fittings were of the most approved kind 
for such steamers, and that the work was of the best. 








LEGOUX’S METHOD OF SECURING WHEEL 
TIRES. 


Mons. H. Boiirnckx, a well-known Brussels engineer, is 


| now introducing the method of securing railway tires which 


is illustrated by the accompanying engravings. A shows 
the tire, bored out slightly conical, and ready to be dropped 
on to the wheel body. 3B shows the wheel body, turned 




































































up and ready to receive the tire. C shows the tire 
heated and placed on the wheel body. The enlargement is 
shown exaggerated for the sake of clearness. D shows 
the wheel finished, with the tire in place. It is stated that 
even when the tire is broken it is retained in place by the 
turned-in lip on the front side. ; 

The inventor and patentee is Mons. Legoux, a Belgian 
engineer of experience in railway work. 
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ANDERSON PURIFIERS, WORCESTER WATERWORKS 


THE REVOLVING PURIFIER COMPANY, LONDON, ENGINEERS 















ROTARY PURIFIERS, DELIVERY END 


being slung up to the overhead cross girders. The road-| tank. Before being set in action each cylinder received a 
way is made ina similar manner to the extension of Battle | charge of two tons of coarse cast iron borings, evenly spread 
Sridge-road. All the metal used in the two bridges is | over its length. During the passage of the water the 
made of basic steel ; the ultimate tearing stress being from | cylinders are continually rotated, and the borings are raised 
98 to 82 tons per square inch, with 
an average extension of 25 per 
cent. in a bar of 10in. long. 
(To be continued.) 


THE ANDERSON PROCESS AT 
THE WORCESTER CORPO. 
RATION WATERWORKS. 


We illustrate above the water 
purifying machinery recently com- 
pleted at the pumping station of the 
Corporation Waterworks at Wor- 
cester. The machinery consists cf 
three of Anderson’s revolving puri- 
fiers, driven by a small Robey vertical 
steam engine. The revolving cylir- 
ders, which are each 21ft. long ard 
5ft. in diameter, are made of rolled 
steel plates Zin. thick, in five tiers, 
the ends being dished out of single 
plates ,%;in. thick. They are pro- 
vided with hollow trunnions, one at 
each extremity, resting on pedestal 
bearings. Water inlet and outlet 
pipes 12in. in diameter enter the 
two trunnions respectively through 
stuffing boxes. A rotary motion}is 
given to each cylinder through a worm 
geared into a heavy cast iron ring 
surrounding the outlet end of the 
cylinder. The worm shafts of the 
three cylinders are independent of 
each eee, each carrying a toothed 
driving wheel 2ft. 9in. in diameter, 
which can be thrown into or out of 
gear with the main shafting by means 
of a sliding pinion. The main 
shafting itself is coupled directly on 
to the end of the crank shaft of the ""~ 
vertical engine. An air-blower is =< 
driven by a belt from the fly-wheel cf the engine. Steam is , by the sl elves and showered down through the water. The 
brought from the boilers supplying the main pumping engines. | tendency which the flow of water has to carry the borings 
The exhaust pipe is carried downwards into a drain so as to forward towards the outlet end of the apparatus is counter- 
avoid any annoyance to the neighbouring houses from noise. acted by the square blades, forming the sixth row already 
The revolving cylinders are provided with six rows of short described, which are set at an angle with the horizontal axis 
curved shelves or scoops, of which five are rivetted to the shell | of the cylinder, so that the borings, on falling from these 
of the cylinder, each row being divided into five echeloned | blades, are directed back towards the inlets. The water, on 
sections parallel to the horizontal axis of the apparatus. The | entering the cylinders, is prevented from forming a current 
sixth row is further broken up into a number of square plates | along the axis of the cylinder by distributing plates, and 
capable of pivotting on spindles passing through the shell of | hoods connected to the outlet pipes and held stationary 
the cylinder and secured by nuts on the outside. | within the cylinder, keep the finer particles of iron from 
Water drawn from the intake in the river Severn is| escaping. The supply to each cylinder is controlled by a 
pumped directly to vertical standpipes placed at the inlet |.12in. sluice cock. A current of air can be forced by the 
ends of the cylinders, and flows into them through the | blower through a 3in. wrought iron pipe extending into the 
hollow trunnions and out again to a wrought iron outlet ' water inlets. Similar pipes, leading from the air space at 
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he ‘op of the cylinders at the outlet ends, allow for the 
sscare of the excess of air into the outlet tank. 

The purifying capacity of the plant amounts to a maximum 
* 2.009.000 gallons per twenty-four hours, the water remain- 








ing three minutes in the cylinder 
with this delivery. When the river 
water is exceptionally affected by 
floods it may be found necessary to 
leave the water from four to five 
minutes in contact with the iron 
borings, and to reduce the daily 
delivery of the plant in proportion. 
‘he maximum consumption of the 
city being at present under one and 
a-half million gallons per day, the 
purifying plant is amply large for any 
probable requirements for some years 
to come. 

The water leaves the purifiers and 
enters the wrought iron outlet tank 
charged with a proto-salt of iron, 
formed solely by the natural reaction 
of the liquid, the metal and the air. 
From the outlet tank it falls over a 
weir, the height of which can be 
varied to any desired level, and flows 
by means of a syphon pipe, passing 
under a public footpath into an 
aérating trough. This trough, which 
is 4ft. wide by 1ft. 3in. deep, has a 
total length of 233ft., and runs along 
two sides of the smaller of the two 
existing settling tanks. It is com- 
posed of rivetted wrought iron plates 
sin. and in. thick, bolted together 
in lengths of 12ft., and supported 
on low brick walls. The extremity 
of the aérating trough connects with 
a cascade formed of two lengths of 
cast iron troughing bolted together, 
from which the water overflows on 
both sides into the centre of the 
smaller settling tanks, the overflow 
lips having a total length of 32ft. 
The water can be shut off from the 
cascade by a door sliding in a cast 
iron frame and raised or lowered by @ screw. Connection 
is made by means of an 18in. pipe passing back under the 
public footpath to a second cascading trough, which overflows 
along one side only into the larger of the two existing settling 
tanks, the supply to this tank being controlled by a valve on 
the 18in. pipe. Le * SBRC" 

The troughing and the’two cascades serve the purpose of 
aérating the treated water, the iron proto-salt}|taking up 
oxygen from the air and precipitating in the form of ferric 
oxide or rust. Additional aération is provided by the artificial 
introduction of air forced by the blower through a perforated 
false bottom occupying a length of 24ft. at the inlet end of 
the troughing. The troughing further serves to catch the 
heavier portions of the precipitate formed by the action of the 
iron. The two settling tanks which form part of the original 
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works are of unequal sizes, and admit of three hours’ undis- 
turbed settlement only; water is drawn from them alternately 
and conveyed to the sand filters through pivotting discharge 
pipes supported by floats so as to take in the water from the 
surface only. 

The sand filters are five in number, having a total filtering 
surface of 2700 square yards, three filters having an area of 
400 square yards each, and two an area of 750 square yards. 
The standard rate of filtration with the Anderson process is 
a fall of Gin. per hour, cr a daily delivery of 720 gallons per 
square yard of filter surface. Owing, however, to the small- 
ness of the filter beds and to the practice of pumping the 


CONNECTING PIPE TO TANKS __ li 


work the purified and filtered water has been quite bright 
| and colourless, and dissolved organic matter has been 
| reduced on an average 75 per cent., the improvement being 
as much as 85 per cent. during the last week of June when 
| the river was in flood. 
| The purifying plant is supplied under agreement with the 
Revolving Purifier Company, Dock House, Billiter-street, 
London, E.C., Messrs. Easton and Anderson being the con- 
tractors for the whole of the work. The total cost of the 
plant, including alterations to works and buildings, is under 
£5000. Special interest attaches to this plant, as it is the 
first application on a large scale in England of the revolving 
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PLAN OF WATER PURIFYING WORKS, WORCESTER 


day’s supply in fourteen hours, the average rate of filtration 
at Worcester is nearly 12in. per hour, and frequently much 
exceeds this when one of the filter beds is laid off for clean- 
ing. In spite of these adverse conditions daily analyses 
made by Dr. Swete, M.D., D.P.H.—medical officer of health, 
Droitwich, R.S.D., and public analyst, Worcester—show that 
the process is doing its work most efficiently. Previously to 
the use of revolving purifiers, ordinary 
removed at the most one-third of the dissolved organic 


matter contained in the Severn water, and was seldom | 


capable of rendering the water bright and colourless. During 
the five weeks that the Anderson process has been in full 


sand filtration | 


| puxidier process, originally brought out by Dr. William 
Anderson, D.C.L., F.R.S., President of the Institution of 
| Mechanical Engineers, &c., at the Antwerp Waterworks, 
| Belgium, where it was substituted in 1885 for the spongy iron 
| filters of Dr. Bischof’s system. Besides its application at 
| Antwerp, the process has been in use for various periods since 
| 1885 at Dordrecht and Gouda in Holland, Agra in India, 
Montevideo in Uruguay, and Libourne in France. Plants are 
| mow being erected at Boulogne-sur-Seine for one of the 
suburban supplies of Paris, and at the Waterworks of Pough- 
keepsie, New York, and its adoption has been decided on for 
Versailles, Rouen, and Constantinople. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspo .) 


of our 








NAVY BOILERS. 


Sir,—Your journal, along with other technical journals and the 
daily press, has been more or less occupied for a considerable 
period with accounts of the serious failures of the boilers of the 
Navy, worked by the closed stokehold system of forced draught, 
which is exclusively used in our warships. 

It is surprising that, in the leading articles and letters by corre- 
spondents on this subject, the serious tube leakages and other 
damages which occur in these boilers are attributed to almost 
every cause but the real one. 

These leakages are generally referred to as if they were of a 
mysterious nature, and attributable more or less to something in 
the design of the boilers, such as single instead of common com- 
bustion chambers, or common instead of single, or to some improper 
arrangement of tubes. Consequently we find at one time different 
arrangements of combustion chambers advocated as a remedy, at 
another a different spacing of tubes or different thickness of tube- 
plates, and latterly various modes of protecting the tube ends 
from the action of the fire. While the proper arrangement of the 
combustion chambers and spacing of tubes has something to do 
with the longevity of a boiler, ae | also with freedom or otherwise 
from certain troubles while working at a high rate of combustion, 
a more or less unsatisfactory arrangement of these details could 
have little or no influence in producing leakage in any boiler, when 
— either with natural draught or a proper system of forced 

raught. 

Instead of these disasters being attributable to such matters of 
detail in the design of the boilers, they are, as I have time after 
time pointed out, entirely due to the system of working forced 
draught which has been adopted in the Navy. 

The arrangement is such that it must be used whether the 
boilers are worked at high or low power. Though working at a 
high power is necessarily more destructive with this system than 
working at a low power, even very low powers are not obtained by 
it without injury, as may be instanced by the case of the Thun- 
derer, referred to in your issue of the 8th inst., where the tube 
ends leaked and rendered the vessel helpless when the gs; was 
increased to 10knots. At this speed the power used could scarcely 
have been one-third of the forced draught trial power. All these 
disasters are due, as I have explained, to the use of the closed 
stokehold system, in which a strong rush of cold air of large 
volume under pressure sweeps into the boiler through the area of 
the furnace door whenever these doors are opened. As this cold 
air impinges at a high velocity on the tube plates and tube ends 
of the combustion chambers, which, unti! the moment of being 
struck by the cold air, had been subjected to a high heat, the 
sudden cooling causes the tube ends, and sometimes seams also, to 
shrink and immediately to leak. A leak once begun under these 
circumstances continues and becomes worse, so that the only 
course open is to draw the fires, cool down the boiler, and make 
the tube ends, &c., tight by applying the expander and caulking 
the rivetted seams. 

In a paper read at the Institution of Naval Architects in 1884, at 
which period the closed stokehold system of forced draught had 
only been applied to a few of our warships, I called attention to 
the disastrous results to the boilers which would inevitably ensue 
from the use of this system in the Navy, and showed at the same 
time how all this injury and trouble could be avoided and higher 
results as regards power attained with much less expenditure of 
fuel and other advantages. 


The Admiralty constructors, however, continued to apply the 
| closed stokehold system to the boilers of the Navy, and in 1886 I 
| read a second paper at the Institution of Naval Architects, in 
which I still more strongly called attention to the a and danger 
| of using this destructive and wasteful system in the Navy boilers, 
stating the obvious reasons why the disasters which have since 
| universally occurred could not fail to arise. I was then also able 
| to point to a steamer which had then been running continuously 
| for eighteen months from London to the West Indies with my 
| forced draught system at a higher rate of combustion than had 
been obtained in any of the Navy boilers on a two or three hours’ 
trial with full forced draught. hile no full-powered trial in the 
| Navy boilers had been accomplished without more or less leakage 
| of tubes, seams, and rivets, not a drop of leakage had ever taken 
| place in the boiler of this steamer worked with my system, nor had 
| she ever lost by its use an hour’s work. The economy in fuel was 
| at the same time unprecedented. Such a practical proof of the 
efficiency of my system, without drawbacks, and with other con- 
current advantages, it would have reasonably been supposed 
would have led to the stoppage of the destructive system by the 
engineering officials of the —— and the adoption of this 
system, which had been shown could give as high a a con- 
tinuously at sea without injury as could be maintained for a few 
hours only by the injurious m they had adopted, which 
| likewise gave cool stokeholds with natural ventilation and complete 
control of combustion. 
Instead of this apparently obvious and necessary course being 
followed, the very contrary was adopted. The Admiralty system 
Aas lauded by the officials, its glaring defects palliated ; my 
| system, though then being adopted in large mercantile steamers 
on account of economy and other advantages, was left untried, 
and our warships, on which the safety of this country so vitally 
depends, continued to be boilered on a system which has invariably, 
when tested at sea under even the most favourable conditions, 
resulted in disastrous failure. 

The various attempts which have been made by the Admiralty 
officials to obviate or even to mitigate the injurious consequences 
of this system have also been a succession of failures, and 
necessarily so, as the evils are radical and not accidental. 

The latest panacea is that of fixing in the tubes in the combustion 
chambers ferrules fi over to cover the tube ends entirely, 
and so prevent the deadly impact of the rush of cold air when the 
furnace doors are open Both plain and flanged ferrules have 
been tried before now in tube ends, but the parts that project 
outside the tube plate more especially have but a very short life. 
For not many hours can such appliances preserve their power to 
ward off from the tube plates the damaging effect of the rush of 
cold air when the boilers are worked at a considerable power, 
should the unprotected seams and rivets of the chamber joints 
remain scathless for the short period, which is unlikely. 

It is, or would be, ludicrous, if the consequences were not so 
momentous, to read in the article in your issue of 8th inst. on 
**Navy Boilers,” of the ‘‘ noteworthy success, the importance of 
which it is impossible to overrate,” of this ferrule having enabled 
the boilers of the Thunderer to endure “a four hours’ forced 
draught trial with the greatest éclat and success.” This extra- 
ordinary success consists of the wonderful feat of running four 
hours with forced draught without leakage of the tube ends. It 
shows to what straits our Navy is reduced, when such small crumbs 
of comfort are eagerly seized by those in authority and spoken of 
in such extravagant terms. 

It would, however, be folly to suppose that this temporary make- 
shift will save the boilers of the Navy. The tube ends will doubt- 
less be preserved from leakage for several times four hours before 
this ephemeral protection is destroyed, and the boilers again left 
as unprotected, if not more so, than before. The engi- 
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neers in charge trusting in the protection of these ferrules, and find 

ing they can run for some period without leakage, will probably 
continue until the flanges of the ferrules are burnt off, and the 
suddenly find the boilers leaky and helpless, Such securit as 
these makeshifts may give will certainly prove delusive in the hon 

of need. No real or permanent improvement can be made without 
the removal of the cause of trouble, the closed stokehold system, 

The boilers of the Navy, from their being necessarily much more 
contracted in their interior spaces, and for other obvious reasons 
are much less fitted to withstand the inherent evils of the closed 
stokehold system than most boilers in mercantile steamers, and 
rate of combustion that would damage Navy boilers badly might 
in many of the boilers of mercantile steamers be used with com. 
parative impunity. 

Just as the closed stokehold system is the worst possible for the 
Navy boilers with their contracted spaces and large grates, s0 jg 
my system specially adapted for working such boilers to the begt 
advantage. Its application to the boilers of the Navy would at 
once favourably change their conditions of working, so that even 
boilers of the worst design could be made effective and capable of 
continuous working at sea at their full power. This ie owing first, 
to the fact that the sudden alternations of heating and cooling 
would be entirely prevented by the use of my system, as no rush 
of cold air into the furnaces when the doors are opened is possible 
and no injury is caused to tube ends or tube plates, and conse. 
quently no treacherous protectives such as flanged ferrules are 
required. It has now been well proved that boilers worked on my 
system sustain less wear and tear than ordinary chimney draught 
boilers working at about half their power. As a proof of the 
beneficial effect of the equable temperature under which boilers on 
my system work, in keeping them from damage at high powers 
even under disadvantageous structural conditions, I may instance 
the case of the City of Oxford, which has two single-ended boilers 
having four furnaces each 3ft. 6in. diameter. These boilers have 
as many tubes per furnace as the boilers of the Navy, and are ay 
closely packed, being only lin. apart. Though these boilers have 
been worked for considerable periods at sea above 3000 indicated 
horse-power, or fully 20 indicated horse-power per square foot of 
grate—a rate of power higher than ever obtained on a Navy trial 
—there has never been a drop of leakage known from her tubes, 
Farther, from 25 to 30 per cent. less coal would be required with 
my system for the same supply of steam at full power, so that 
shorter grates are sufficient for an equal power. This feature 
makes the boilers much more easy to work, and also conduces to 
their efficiency. Future Navy boilers with my system could be 
made on same dimensions not only more powerful, but also perfectly 
accessible, and without any crowding of tubes, rendering them as 
durable and as easily kept in order as boilers of the mercantile 
marine. 

To show conclusively that the boilers of the Navy could, with. 
out doubt, be saved from the destructive effects of the present 
closed stokehold system, and not only saved but made capable of 
working at high powers continuously, without the slightest injury 
to their tubes or other parts, I can point to over 160 steamships 
fitted with my system of forced draught, many of them maintain- 
ing continuously over the longest voyages a higher rate of power 
than is obtained during the short full-powered forced draught trials 
of the Navy boilers with the closed stokehuld system—without the 
slightest injury to the tubes or other parts of the boilers, leakage 
of tubes being unknown in any boilers worked on my system. 

Some of these steamships are the largest and highest powered 
ocean steamers afloat, and many make, at full power, voyages 
extending from 20,000 to 22,000 nautical miles. Of these latter, 
I may instance the Clan Line steamers, running from Glasgow to 
India, vié the Cape, and returning by the Suez Canal. Over 
twelve of this company’s steamers, fitted with my system, are 
running in this trade, some of them for the last 34 years, at a rate of 
combustion giving-an average of 20 indicated horse-power per square 
foot of fire grate. On their return from this long voyage, they lie but 
a few days, when they are again despatched. One of them lately, 
after completing a voyage of 22,000 miles, was, owing to the 
exigencies of trade, sent off on a similar voyage after being only 
two days in port, the boilers, in fact, never having been cooled 
down. No stronger A proce proofs than these could be given of 
boilers being worked continuously, with my system, to their 
highest power without the slightest injury. 

Having once more called attention to these facts, which have 
the most important bearing upon the question of the safety of our 
country, I leave the subject for the consideration of those who are 
responsible for the efficient equipment of the fleet on which the 
safety and welfare of this country so greatly depend. 

JAMES HOWDEN. 

Glasgow, July 19th. 





Sir,—I forward to you per t a ferrule for tube ends, which 
has been employed in Holland 7 a year past with fair success for 
various forced-draught boilers. You will cbserve that it is identical 
with the new Admiralty ferrule ; but in addition, the air space is 
filled with asbestos. I enclose the original hand sketch of the 
inventor, Mr. P. Hivig, superintendent engineer to Messrs. Volker 
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and Bos. The objection to the plan is, that although it does well 

for a short time, the thin flange burns away if any continuous hard 

work is required from the boiler. Your readers are no doubt aware 

that M. Normand employs nearly the same device for his torpedo- 

boat boilers. CROLL. 
Rotterdam, July 13th, 


Sir,—In your issue of July 8th you show illustrations of the 
ferrules said to be so efficacious in preventing leaky tubes with 
forced draught. It was usual to ferrule tubes in the Navy many 
years ago, but as improvements in tube making advanced the 
practice was discontinued. There were serious objections to their 
use, as they diminished the orifices of the tubes, and impeded the 
draught, ing dirt to late more quickly, and at the same 
time making it more difficult to clean them. But in the case you 
chronicle the ferrules are supposed to act as shields to fence off the 
intense heat under forced draught. The immediate result of 
ferruling the tubes is to diminish the area so considerably that the 
force of the draught has to be augmented to contend with the 
obstruction ; this causes the deposit of dirt and soot to increase, 
and as the ferrules are not in immediate contact with the water in 
the boiler, they become heated sufficiently for the fine particles of 
liquid scoria forced up by the blast to paste them over and close 
their apertures. This sometimes occurs to tubes even without 
ferrules. The locomotive, although working at a higher rate, is 
free from this defect as the system of draught is reversed, the 
flames enter the orifices of the tubes without touching them, they 
are ferruled by vacuum produced by the power of the suction. It 
is this action which enables locomotives to carry such heavy fires 
and high temperatures safely. Marine furnaces may be driven 
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with safety at any rate if the flames are sucked through the tubes 
instead of being forced—a very simple process as I have for years 
been demonstrating. W. A. Martin, 
Pocock-street, Blackfriars-road, 
London, 8.E., July 18th, 


BRAKE HORSE-POWER. 


Sir,—I cannot help being amused by the innocent-minded fashion 
in which Messrs. McLaren play havoc with their own reputation 
as engine builders in order to defend that of the tail rope brake. 
They ought, no doubt, to know best, but I cannot bring myself to 
believe that their little engines are so badly erected and finished 
that it takes 17-horse power more to overcome the friction of a new 
engine than will suffice when that engine has run forty-eight 


ours. 
. A story is told of a man who started an engine ay! in a very 
small way ‘‘ out West,” in the United States. He and his son and 
the one man employed by the firm constructed a small horizontal 
engine to drive a saw mill. When the engine was started it was 
just as much asit could do to turn itself round. There was much 
cogitation, and at last the old man told his son to ‘‘chuck a few 
handfuls of sand on to the guide bars and piston-rod.” ‘ She will 
soon grind herself free,” he said, ‘‘But what about the piston 

father?” ‘Oh, bless you,” was the reply, ‘*she’ll get lots o’ sand 
out of the ports to sake that all right ;” and the story goes on to 
say that these efforts were rewarded with success, and the engine 
ran all right and drove the saws as anticipated, and the firm got 
no end of kudos, 

Unfortunately, there is reason to believe that in England 
makers of stationary engines go very much on the same principle. 
They do not use sand, it is true, but they leave a great deal to the 
engine, and are quite contented if they get 80 per cent. duty, 
instead of the 90 which they ought to have. 

Now I happen to know something of Messrs. McLaren’s work, 
and I hold that if their engine really behaved as they say it did, 
then that particular engine is an exception to their general practice, 
But, in truth, I do not credit their explanation, and J fancy the 
have written in ignorance of certain facts that ought to be well 
known. The first is that careful experiments, repeatedly carried 
out in the United States, prove that the friction of any engine is very 
little augmented by the load. That, in a word, the friction is practi- 
cally constant. Now is it possible that Messrs, McLaren can believe 
that over 32-horse power must be expended to drive their engine 
without a load? All I can say is, that the erectors who put an 
engine together for me that behaved thus would find themselves 
outside the gate pretty soon. I heard of an engineer in a man-of- 
war in the old days who set out his piston rings very hard indeed. 
He said it would save trouble subsequently. He ran from the 
Nore to Plymouth and could go no farther, because the engine 
could not turn the centre. The hard piston rings had cut up the 
cylinder, and the scrapings accumulated and filled . the clearance 
space. I do not vouch for the truth of this yarn. It is very easy 
to see, however, that Messrs. McLaren’s piston rings would have 
to be in a condition to do a good deal of scraping. There is 
nothing else that I can see to explain Messrs, McLaren’s explana- 
tion. The main shaft would be smooth and well lubricated and 
the bearings slack. They could not get much friction there if they 
tried, because the bearings would heat. Nor is it easy to see how 
the crossheads or excentrics could act differently. As I have said 
before, I do not believe that engine friction will account for the 
difference in efficiency, which was, I hold, entirely due to the 
defective action of a wofully overloaded brake. 

I could give many instances of engine friction, but one ortwo are as 
good asa dozen. A Porter-Allen engine practically quite new, with 
a l6in. cylinder and 30in. stroke, required 12‘7-horse power to over- 
come its friction when indicating 142-horse power, or, say, 9 per cent. 
—giving an efficiency of 91 percent. A properly constructed Prony 
brake was used. The piston-rod of a 7in. piston, 14in. stroke, 
was freed from its crosshead, and steam of 60lb. pressure was 
admitted to both ends of the cylinder at once. The piston moved 
at once to the stnffing-box end. The area of the piston-rod was 
dy of the piston, A compound condensing engine required 
44-horse power to drive it when indicating 347-horse power, and 
40-horse power to drive it when indicating 185-horse power. In the 
first case, the efficiency was 87°4 per cent.; a first-class Prony 
brake was used. The 17in. piston of a locomotive, with a metallic 
packed rod, can be pushed from one end to the other of the 
cylinder by one man, I have seen new portable engines just 
finished, which would run freely after they were warned up with 
agg oe in the cylinder of 14 1b, to 2lb. per square inch. On an 

in. piston the latter pressure gives 1001b., and that ought to be 
ample to run the engine. 

I would strongly advise Messrs. McLaren, when next they get the 
chance, to take friction diagrams off their engines without any 
brake. They may rest assured that the load will add little or 
nothing to the friction. 

All - experience—and it is not small—goes to show that the 
friction brake, as commonly used, does grave injustice to the engine. 
There is no earthly reason why a duty of 90 per cent. should not be 
got regularly, instead of being regarded as quite exceptional. I 
say it is got, but that power is wasted by the brake and never 
accounted for. I quite agree with one of your correspondents who 
— that the only trustworthy brake is a properly made Prony 
breke. 

In conclusion I may say that I think it would do both my own 
countrymen and Englishmen good to come to Europe and see what 
really first-class stationary engine work is like. I thought we 
knew something about it in Pittsburgh, but I know now that we 
had not mastered the rudiments. We never measure anything 
accurately, and if we did we would not have the patience to work 
to it. AN AMERICAN IN EUROPE, 

Berlin, July 19th. 


Sir,—Messrs. McLaren can easily settle the whole question at 
issue by stating what was the friction indicated horse-power of the 
engine running without a brake. Nodoubt they took the necessary 
diagrams, If these diagrams show that there was 17-horse power 
less exerted on the second than on the first day in running the 
engine alone, there is no more to be said. 

It may be worth while to call attention here, however, to the 
discrepancy which — exists between friction diagrams and 
those obtained with the brake. The former never, to my know- 
ledge, account for the difference between the brake and indicated 

wer. I remember one case in which about 10-horse power was 
ost with anold portable engine of large size—a contractor's 
engine—when the brake was on, the engine indicating about 40- 
horse power, while the brake gave 30. It was a brake of the 
Royal Agricultural Society’s type, but in very good order. Yet 
we found it very difficult to get a measurable friction diagram, 
the engine running light. It would be very useful and interestin, 
if your correspondents who have taken friction diagrams coul 
supply information concerning their experience. CONTRACTOR. 

July 18th, 








THE PROTECTION OF WIRE ROPES. 


Str,—The employment of wire ropes is unquestionably increas- 
ing by rapid strides, although many difficulties naturally arise, 
owing to the varied conditions of the work. The main object 
therefore to er is the maximum amount of work at the 
minimum cost, and the solution of this problem presents more 
difficulties than would be imagined. The results of work done by 
wire ropes are so entirely conditional, owing to the many features 
there are to consider, such as velocity, friction, power transmitted, 
runner-way, pulleys, &c., and last—but by no means least—the 
important question involving how to protect the wires against 
corrosion and other injurious influences, as a large number of wire 
ropes are rendered worthless entirely owing to this; and it is note- 
worthy that the keenest corrosion in most instances takes place in 
the internal part of the rope, so that inspection is of little or no 


avail except for the external wires. These deleterious effects 
may be going on rapidly inside the rope, whilst the con- 
tinued coating of , &c., on external wires may make 
the rope appear perfectly satisfactory. Now, the question is obvious, 
viz.: What are the causes of many of these detrimental effects ? 
Acid saline waters and other destructive agencies are the difficulties 
to contend against in most workings where wire ropes are employed ; 
these waters produce a molecular change in the iron or steel 
eliminating the nature of the metal, and so rendering the wires 
brittle ; so much for the action of these deleterious matters. The 
next point to deal with relating to the causes of this destruction is 
the construction of the wire rope, which may be very variable, 
such as, in the number of wires, strands, &c., but the centre, or 
main core, asit is commonly termed, is generally composed of 
a tarred hempen rope or core. This rope by virtue of its absorbent 
nature greatly facilitates the injurious effects caused by sulphuric 
acids and saline waters, as the tar in this hempen rope is soon 
dissolved by the action of these acids. and it then becomes a porous 
a sponge, and absorbs and holds them in contact with the 
metal. 

It is customary in many mines to coat the ropes with a mixture 
of tar and tallow, but this must be regarded as deleterious, not- 
withstanding it may act as a medium in protecting the wires to a 
certain degree from saline or other moisture ; the acid, however, 
in this compound itself must speedily manifest its damaging effect, 
and when once this corrosion begins a wire rope may be practically 
termed unsafe; and bearing in mind the destruction and loss 
caused by the breaking of a rope, the damage done is in many cases 
infinitely greater than the cost of the rope itself. Does it not 
therefore seem imperative that every precautionary measure should 
be taken to prevent these occurrences! It is therefore obvious 
that this corrcsion must militate greatly against the work done by 
the rope, as the friction and attrition must be excessive, hence 
the primary considerations are to provide some means whereby 
this destruction is materially lessened, if not entirely eradicated. 

Friction also means loss of power and attrition, undue wear 
caused by friction; it is therefore clear that lubrication, together 
with imperviousness to moisture and gases, adhesiveness to the 
metal intended to protect, flexibility so that it may be free from 
tendency to crack when the cable or rope is bent ; these, together 
with sufficient body to withstand and reduce attrition, are 
the elements to be provided. It is with full cognisance of 
these facts that I have deduced from a series of experiments, 
together with careful a a remedy which embodies these 
wants. This remedy is being employed by the Hartlepool 
Ropery Company in the rope which it is introducing, and known 
as Cheesman’s A C L wire rope. It is so manufactured 
that in the process of its formation the cores and wires are all 
thoroughly coated with a composition called glissantoline, which 
is an excellent preservative of iron and steel, This fills up the 
interstices of the rope, and makes it impervious to the causes of 
corrosion or rust, such as steam and acid waters found in the 
workings of mines or elsewhere, at the same time acting as a con- 
stant lubricant to the rope and individual wires, thus obtaining 
greater flexibility, lessened friction, and maximum durability of 
the rope. The following tests will doubtless be of interest to your 





readers :—(1) Sample, immersed twelve weeks in solution, one part 
salt, three parts water, ffected Samp! 
steam exhaust. (3) —— ten weeks in hot water, 140 deg. Fab. 
(4) Sample, twenty-two days strong solution sulphuric acid. (5) 
Sample, twenty-two days —_ solution sulphuric acid at tem- 
perature 130 deg. Cent., or 280 deg. Fah. (6) Sample, twelve weeks 
in sea water. (7) Sample, seventeen weeks in open air, subject to 
all atmospheri hang ) Sample, twelve weeks buried in earth, 
just sufficiently low enough to receive moisture from an overflow 











the embankment was built—and I put two or three drops in them, 
and all the materials flocculated and left the water clear and sweet 
to their astonishment. I offered to disinfect all the London 
sewers next year, but nothing came of it; but I began to 
negotiate for other manufacturers waste mud If I had got an 
open offer, and we had succeeded at Walker with Weldon’s process, 
I might have made a large sum in making a 

The changes made since the Weldon process have been numerous, 
and caused many works to be given up and dismantled ; the first 
established Walker Alkali Works being one. The first change 
after Weldon’s process was making hydro-sulphate from soda or 
tank waste by a patent taken by Mr. S. Lash, a nephew of the 
original Mr. William Lash, reducing the price from 1s. a lb. to 
£16 a ton, since te £5. In the old Walker books soda was sold 
for £50 a ton, now £2 or £3. 
I was fifteen years hon. secretary to the Tyne Branch of the 
Alkali Trade, and when I retired received silver plate value £250. 
Mr. Muspratt of the West Side and I were both hon. members. 

Beaconsfield, Low Fell, Gateshead, BERNARD CalIL, 

July 9th. 


CAST IRON TEST BARS. 


S1r,—In your issue of April 29th Mr. Bagshaw, of Batley, drew 
attention to the fact that cast iron test bars gave better results 
when tested with the thin edge in tension and the thick edge in 
compression than when tested in the reverse direction. This he 
attributed to the fact that when casting the impurities rise to the 
top, and leave the superior metal at the bottom or thin edge of the 
bar, which more than compensates for the decreased width. With 
a view of ascertaining whether this was the true explanation of the 
fact or not, we have recently conducted a series of experiments, 
which may be of interest to your readers. The bars experimented 
upon were originally tested on a 3ft. span by Professor Goodman; 
the broken halves we afterwards broke on an 18in. span. In one 
case-the thick edge, and in the other case the thin edge was in 
tension. The results in every case are corrected to a 2in. by lin. 
section. In no case did the dimensions of the bars differ by more 
than ,in. from the intended 2in. by lin. section, The thick edges 
of the bars were in every case about 0-06in. wider than the thin 
edges. Three of the quarter bars were then cut in two down the 
middle of the 2in. side, These six pieces were turned and tested 
in tension. The results of the tests were as follows — 





| Breaking load in lbs. on a span of | Tensile strength 
| | in tons per square 
| 3ft. 18in. | inch of specimen 














of water, 140 deg. Fah., twelve hours per day. (9) Sample, two 

weeks in strongest solution ammonia, All the above samples were 

totally unaffected. HERBERT CHEESMAN. 
July 19th. 





WASTE PRODUCTS IN THE CHEMICAL TRADE. 


Sir,—I am so blind I cannot read, but had your article on the 
changes made in the waste products in the chemical trade read to 
me. Butone very important one you have omitted, by one of the 
most gifted and amiable men I have ever known, and also the most 
unfortunate and painful in his life. 

Walter Weldon was a literary man, his publisher failed, and he 
was in poverty and bad health, and was not allowed to pursue his 
profession, and to divert his mind he took to chemistry, with 
the following result. I may name the first process in a soda 
works is to make vitriol from sulphur or pyrites. Another is to 
dissolve salt with the vitriol in a large covered metal pan, over a 
fire, and the gas so evolved conveyed to stone towers filled with 
coke, having water trickling down, meeting the gas for which it 
has an affinity, comes down as hydrochloric acid. Now comes the 
manufacture of bleaching powder. Manganese, a mineral havin 
alarge quantity of oxygen in its composition, is placed in a ie 
vessel and dissolved to mud by bydrochloric acid, and the gas 
evolved was then taken to chambers where slaked lime was spread, 
for which the gas had an affinity ; thus making chloride of lime 
or bleaching powder. This manganese in the shape of mud having 
given up its oxygen, was a great nuisance and run into rivers or 
waste grounds. 

Walter Weldon conceived the idea of re-oxidising this mud, 
and took out a patent and sold a part of it to people whom he had 
induéed to believe in it, and came to Newcastle and saw some of 
the chemical manufacturers, but they had no faith in it or him. 
He came to me and I thought it feasible. He had then never 
been in a chemical works. I was managing partner of the 
Walker Alkali Company, the oldest in the kingdom, begun by 
Lord Dundonald and the Brothers Lash, where there was a salt 
spring in an old pit ten times stronger than the sea, There was a 
heavy duty on salt, but Parliament granted leave to them to make 
their own salt, and an exciseman had to see it was all mixed with 
soot to avoid its use or sale. 

I was an engineer and contractor, and had built several large 
chemical works, and only had a limited knowledge of chemistry, 
but my partner was T. Bell, brother of Isaac Lowthian Bell, now Sir 
Lowthian Bell. Neither he, my partner Mr. T. Bell, nor Mr. Wil- 
liam Lash, then about ninety years old, looked upon the matter 
favourably ; and the same with Mr. Isaac L. Bell, who said it was 
against nature, and could not be done. These circumstances made 
it unpleasant to Walter Weldon and myself. We experimented for 
some time and expended about £1500, when it was voted a failure 
and given up, and he took his patent to Widnes, where a more 
congenial manager, under Col. Grcsbie, carried it out to perfec- 
tion. But the most provoking thing was, Mr. Weldon told me some 
time after, that the last carboy we sent to London—not then 
examined—was as perfect as any could be made. 

The loss of manganese in effect was about 10 per cent., or a 
saving of £6 a ton on every ton of bleaching powder. The thing, 
when you know how, is simplicity itself. The used up manganese 
or mud was mixed with liquid lime, to wash out or neutralise the 
acid, then pumped up into a large circular open-topped vessel, and 
air blown in by powerful steam engines, and the affinity for the 
oxygen which it had in the bowels of the earth was restored to it, 
and it goes on again and again for any amount of time with only 
10 per cent. loss upon manganese costing about £6 or £7 per ton. 
Mr. Weldon was a good deal at my house, and a more pure and 
gentle mind could not exist. He had to part with nearly all his 
interest in the patent, and suffered dreadfully from the want of 
sympathy during the experiments we were making. This was the 
first great change in the alkali trade from the Le Blanc process, 
brought from France to Walker by the before-named William 
Lash, at the termination of the great war. 

Previous to Mr. Weldon coming I bad made a liquid from the 
waste, and took a small pbial of it to London to disinfect the 
sewage the year the Thames was so foul. The Commissioners of 





Sewers had large glass globes of sewage from the sewers—before 





Mark on bar. | —. cut from 
| Edge in tension. | 
- | Thin | Thick 
| Thin. | Thick.| Thin. | Thick.| edge. | edge. 
January 27th .. _ 2613 6116 5824 | — — 
February 3rd.. _ 2760 7390 4972 | 13°45 12°80 
és 8th.. —_ 2609 Not | tested | _ _ 
os 24th.. _ 2817 7616 | 7017 | — oo 
a 26th.. oo 2767 Not | tested | _ - 
March 2nd .-| — 2660 7390 | 5555 | m - 
January 26th ..| 2848 — 6608 | 6138 | — _ 
aR February 2nd .. 2 — 6944 | 5555 _— - 
, ten weeks over a ee & 6540 | 5443 ee = 
March Ist .. _ 7840 | 5868 _ — 
“— | _ 7840 | 5756 — _— 
js — 6496 | 5734 12°70 11°40 
April 4th — 8130 6720 14°54 14°48 
» 5th _— 7390 6608 — 
as oer _ 7616 | 4592 — = 
a, ee ee sti 7168 | 5376 aes 5 
» 14th .. ..| 3298 = 7795 | 5958 — _ 
Mean of above..| 3267 2704 7258 | 5808 13°55 12°90 





Increase in \ | | 
favour of thin |/+20‘Sper cent. 24°9pier cent. 5 per — cent. 

edge in tension | J | 

The conclusion we draw is, that the difference in strength of the 
beams is not wholly accounted for by the difference in strength of 
the metal. E. R. VERITY. 

A. BINNS, 
Engineering Department, Yorks College, 
Leeds, July 18th. 





ELECTRIC TRACTION. 


Sir,—With reference to my paper on “ Electric Traction,” read 
before the Tramways Institute of Great Britain and Ireland, on 
the 28th ult., my attention has been drawn by Mr. Great- 
head, M.I.C.E., to the statement that the “system of tunnelling 
is somewhat novel, and was introduced into this country by Mr. 
Greathead,” is anerror. Under date of 12th inst. Mr. Greathead 
writes me as follows :— 

‘* You are in error in supposing that the system of tunnelling with 
a tubular shield was first suggested in America. Beach’s American 
patent was taken out when the Tower Subway—begun in 1868— 
was more than half driven under the Thames, and long ater the 
shield used in that work had been described and illustrated in 
English journals—facts which must have been well-known to the 
editor of the Scientific American.” G. A. GRINDLE. 

7 and 8, Great Winchester-street, E.C. 

July 14th, 

P.S.—I may add tnat the statement in my paper above referred 

to was taken from the records of the Patent-office. 





THE GREAT WESTERN RAILWAY. 


Sir,-—Mr. Stretton will see that his own interesting letter—page 
507—is quite consistent with what I stated as to gauge, not on my 
own fancy, but on the old books and knowledge. The gauge 
csightenal with the width of the wagons which ran on Mr. 
Beaumont’s tramway. Mr. Stretton says this was in 1630, and, 
consequently, long before the old Leicester and Swannington Rail- 
way. George Stephenson, and those before him and after him, 
found the gauge thus defined, and therefore used it; but your 
articles on the broad gauge referred to the epoch when Brunel and 
others arrived at a conviction that the 4ft. 84in. gauge might, 
with advantage be increased. On this depended the di i 
and experiments as to what such wide gauge should be. 

I simply referred to the historical fact that the 4ft. 8}in. gauge 
was a chance standard and not a scientific standard. 

32, St. George’s-square, S.W., HybDE CLARKE. 

July 18th. 








A PROBLEM IN GYROSCOPES. 


Srr,—One of your correspondents states that the pressure on the 
stand is equal to the weight of the gyroscope. That this is not the 
fact will be seen from the following quotation from Routh’s 
**Advanced Rigid Dynamics,” 4th ed., page 115, ex. 3:—‘‘ The 
vertical pressure of a top on the po om. is greater than its 


weight by 

h ad P d @y2 

po ee 6 oll ” 

2 "TT hoe a : 
where i = distance from the apex of the top to its centre of gravity 
and @ = inclination of the axis to the vertical. 


London, July 18th. Ee to. De 








THOSE concerned with docks, harbours, canals, and 
river transport will be interested in a new weekly journal, called 
Transport, of which the third number has sequal, giving in para- 
graph form a useful summary of the news of the week on those 





subjects which can be included under its comprehensive title, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, «ENGINEER NEWSPAPFR, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. pos 

stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tok EnGrineer, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
pong 8 publication, but as a proof of good faith. No notice what- 
ever can be taken of y icaty 

J. T. H.—They are real with the exception of the Koh-i-noor, which is a 
model. The Koh-i-noor is not a Crown jewel, but the property of the Queen. 

T. H. H. (Porto).—See “‘ Kelly's Directory of the Engineers and Iron and 
Metal Trades and Colliery Proprietors.” Price 30s. London: Kelly and 
Co., 51, Great Queen-street, Lincoln's Inn-fields, W.C. 

BroaD GauGE.—On most of the Metropolitan rolling stock the carriage doors 
can be opened from the inside. The use of inside handles on main line 
trains is rare, and can only be regarded as exceptional, the advantage 
gained being scarcely worth the risk of children falling out incurred. 

APPRENTICE.— You do not give suficient data. Roughly, the pressure on the 
crank-pin will be obtained by dividing the total pressure of the steam in 
pounds on the piston by the diameter of the crank-pin multiplied by its 
length. The crank in your case is 10in long and 8in. diameter, giving 
80 sguare inches as the divisor. But this leaves out all reference to the 
inertia and momentum of the moving parts. You really want to calculate 
the crank moments, and for an explanation of the way to do this we must 
refer you to some good treatise on the steam engine, such, for example, as 
Holmes’. 


THE LIVERPOOL CORPORATION WATERWORKS VYRNWY 
SCHEME. 








(To the Editor of The Engineer.) 

Sirn,—We notice in the description of the above scheme, in Tur 
Exoineer of July 16th, you mention us as the manufacturers of the 
triple tube for the river Weaver crossing. 

We shall be obliged if you will state in your next issue that we also 
manufactured the Wych Brook syphon tube, the tube crossing the West 
Cheshire Railway near Delamere Station, and the tube crossing the 
Garston, Warrington, and Altrincham Railway near Cuerdly; and that 
we made and erected the Norton tank, and the steel tube through the 
tunnel under the Mersey at Fiddler's Ferry. 

E Pearson & Know es Coat & Iron Co., Lr. 


W. H. Bieck ty, Director, 
Warrington, July 18th. 
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ELECTRIC LOCOMOTIVES, 


WE suppose that with few exceptions all electricians 
are agreed that it is quite possible to work ordinary rail- 
way traffic with electric locomotives. To put this in 
another way, they hold that the steam locomotive can be 
superseded by the electric locomotive. We believe that 
this opinion is mainly based on ignorance of the work 
actually done by steam engines on railways, and this 
ignorance is quite excusable because the information 
needed is not generally and readily available. It is not 
the sort of thing taught in colleges and technical educa- 
tion establishments. There are, of course, engineer elec- 
tricians who know all about the question, and look 
askance on the schemes of their less-informed professional 
brethren. So much is being said about electric railways 
in London, and so many schemes for their construction 
are certain to be launched in the immediate future, that 
the whole subject deserves thoughtful discussion, and 
some good may be done perhaps by bringing a few potent 
facts to the knowledge of our readers. 

The objections which are raised from time to time are 
generally disposed of by the simple expedient of asserting 
that they do not necessarily exist. Thus, for example, 
the electrical railway man invariably proposes to use 
trains very much lighter than those now in use. But, so 
far, no designs have been produced which seem likely to 
meet the requirements of the case. For the present we 
may confine ourselves to metropolitan traffic, for in this 
country, at all events, no one has as yet proposed to work 
the London and North-Western or the Midland by elec- 
tricity. It is very commonly asserted that in the United 
States they know far better than we do how to economise 
in deadweight. We have before us a paper published by 
the Railroad Gazette which contains very valuable 
information concerning the power required to work the 
metropolitan traffic of the Illinois Central Railroad in 
Chicago. In this article are given figures showing not 
only how much power is required to haul a given train, 
but how much power is being constantly expended in 
working the whole traffic. In order to make what this 
means clear, we must go a little into detail. On any 
given length of metropolitan road, there will be at work 
at the same time a certain number of trains. Let 


tage} us, for example, suppose that the line is cut up 


into two mile-sections. On each section there will be 
at work at one and the same time at least eight trains in 
the busy hours. With these alone we need concern our- 
selves, because if there is power enough then there will be 
no difficulty at other times. There will be four trains 
on each line, and if we suppose that each train requires 
500-horse power to haul it, we have a total of 4000-horse 
power on the line, and not less than 5000-horse power 
must be provided at the generating station. Now, 
instead of assuming figures, our contemporary has 
obtained precise information concerning the working of 
the Chicago traffic, and the figures he gives are sufficiently 
startling, to electricians at all events. The total length 
of track dealt with is twenty-five miles, but by far the 
larger portion of the traffic is worked on the first nine 
miles. The average number of cars per train is six, but 
as few as four and as many as sixteen are hauled. The 
average indicated power exerted by each engine in over- 
coming inertia, accelerating its train and hauling it 
at a steady pace, is 390. The maximum power recorded 
is 510. The speeds are not very high, and consequently 
the draw-bar pull must be large in order to represent 
the horse-power. We find accordingly that the average 
pull of each engine is 7750 1b., while the maximum recorded 
effort is 14,0001b. at starting. Before going further we 
wish to direct the special attention of our readers to 
these latter figures. It may be taken as certain that 
the trains on an electric railway must be hauled by 
locomotives. That is to say, motors cannot be put under 
each car. In order to get sufficient adhesion, a weight 
of about 30 tons on the driving wheels will at the least be 
needed. It becomes of the last importance to get a 
motor of maximum torque, for the simple reason that no 
method has yet been devised for altering the leverage of 
the motor, which has a chance of success. But while it 
is easy enough to design a motor of maximum torque 
when running at a given speed, it is quite another thing 
to design a motor which will, while at rest or moving at a 
very slow speed, have a greater torque than it will when 
running, because unfortunately the full current cannot be 
used without incurring the risk of destroying the insulation 
of the motor, for reasons well understood by electricians. 
No difficulty of this kind occurs in the case of electric 
launches, because the motor can start off at a good speed 
whether the launch moves or not. Now the electric 
motor which undertakes to pull a metropolitan train 
must, it will be seen, be able to exert a dead pull of about 
six tons. If we suppose that it is geared down 6 to l, 
and that the armature is equal in diameter to the driving 
wheels, it must have a torque or angular effort of a ton. 
The design and construction of a motor or motors of this 
kind is the first problem that the electrician will have to 
attack. He is attacking it now. When he has solved 
the difficulty satisfactorily it will be time enough to talk 
about working metropolitan traffic. Probably Chicago ex- 
perience will convince our readers that little or nothing 
is to be hoped for in the way of reducing dead weight. 
We may turn now to the work to be done by the 
generating station or stations. The maximum number 
of trains on the Chicago lines at any one time is four- 
teen, and the maximum horse-power required is 4500, 
but this leaves out of consideration the work done in 
acceleration. If it happens that all the trains are 
running at once, but not all starting at once, the average 
horse-power may be taken as 6720. It is found by 
experience that during the busy period between 5 and 6.20 
p.m., the maximum number of trains being accelerated 








at one time is ten. It is, as we have said, with the 
maxima we have to deal, not with the average, in pro- 
viding power. The traffic on the Illinois Central is not 
very much unlike that on our own Metropolitan 
Railway, the weight of the trains being about the 
same. It may be taken, then, as demonstrable that 
to work a metropolitan railway it will be necessary 
to provide electric motors able to exert 500-horse power 
at a maximum speed of about fifteen miles an hour, and 
provision must be made for conveying current represent- 
ing at least 1000-horse power in the motors over each 
block section, because there may be two trains in each 
block, one on the up, the other on the down line, at the 
same time. Inasmuch, however, as the block sections 
are necessarily very short, it would be impossible to have 
a generating station for each block, and so we come back 
to the original figures with which we started, and say 
that about one generating station will be required everytwo 
miles, and that its output cannot well be less than 5000 
electrical horse-power. 

We do not mean for a moment to assert that all this is 
not well within the range of the powers of the electrical 
engineer. But we do assert emphatically that nothing 
approaching to this work in magnitude has yet been done 
in the way of electrical transport, and that the doing of it, 
whenever it comes to be done, will present very serious 
difficulties, the proportions of which are not as yet 
appreciated as they should be by those who talk most 
glibly about the supersession of steam on our railways 
by electricity. The advantage to be gained by using 
electricity instead of steam consists wholly in keeping 
the tunnels free of the products of combustion. This is 
by no means insignificant ; but against it must be set 
the troubles which must arise from what we may term 
the inflexibility of the system. If an engine breaks down 
under the existing régime, the delay caused is very brief, 
another quickly taking the place of the disabled locomo- 
tive. The same statement holds good of a motor; but a 
breakdown of the conductor or in the generating station 
might stop the traffic on nearly the wholeline. There is 
not as yet available the least shadow of evidence that 
the electric road could be worked for less cost than the 
steam road. However, we think that it is premature to 
discuss this point. It has yet to be proved that it is pos- 
sible to make an electric motor which will comply with all 
the multifarious conditions inexorably dictated by the 
exigencies of traffic. In the United States nothing of the 
sort has yet been produced, and it is fair to assume that 
they know as much at the other side of the Atlantic as is 
known at this about electricity. Apparently a very wide 
departure from existing methods and principles of con- 
struction may be needed to secure success, and no 
one can say that the field of invention in this 
direction is nearly filled. It seems, however, to be 
almost time that someone with the requisite know- 
ledge and ingenuity set himself in earnest to the work 
of designing a real electrical locomotive. In the 
words of the Railroad Gazette we say: ‘‘ The problem, 
then, is to construct and maintain an electric locomotive 
of sufficient weight to haul a train, one capable of 
evolving from 500 to 800-horse power. More than one 
motor to a train is practically out of the question. The 
exigencies of excursion days, when heavier and more 
numerous trains are run, we will ignore for the present. 
It now remains for those engineers who make electricity 
a special study to bring forward their plans and show what 
they propose todo. As yet they have shown no special 
evidence of ability. to meet the serious problem we have 
here outlined. . Many railroad men have a feeling of con- 
fidence that electric motors will some day supplant our 
steam locomotives, but it is in most cases decidedly 
indefinite, not to say superficial. .This sentiment en- 
courages the electrical inventors, and it is right that it 
should, but they will need something more tangible if 
they are to make the desired progress.” 


THE LINKING-UP OF THE INDIAN RAILWAY SYSTEMS, 


In our issue for March 11th of the present year, in an 
article referring to the different gauges adopted for the 
railway lines throughout India, we made reference to the 
desire of those interested in the narrower gauge to obtain 
authority to connect their northern with their southern 
lines of that class. When doing so, we named the objec- 
tions taken by the railway authorities of India to the 
granting of the concession asked for, and pointed out the 
reasons which dictated the refusal then given. It has 
but just been announced that Lord Cross, as the supreme 
authority dealing with all matters connected with our 
Indian Empire, has seen fit to override the decision of 
the local powers, and that, in effect, the full prayer of 
the narrow-gauge railway proprietors is now to be granted. 
When we previously wrote we were without detailed 
information as to the exact nature of the concessions asked 
for. Now that these have been made known to us, we can 
only express our surprise that the grant of so small a boon 
as that demanded should have been delayed. Before 
writing further, it may be desirable to state what this 
amounts to. The object sought is, as we have stated, 
the junction of the northern with the southern integers 
of the metre-gauge system. Taken in the aggregate, 
these two integers represent no less than 4000 miles—or 
very nearly so—of completed and working railways. 
Hitherto, and up till now, all freight carried by one cr the 
other of them, and destined for transmission beyond 
their respective termini, had to be unloaded and reloaded 
for continued conveyance into the trucks of the broad- 
gauge lines, which, as we named in our previous article 
above referred to, are those upon which the Indian 
Government has given its guarantee. What has now 
been sought, and by the decision of Lord Cross is prac- 
tically granted, is that permission should be given to lay 
down upon these State-guaranteed lines of the 5ft. 6in. 
or standard gauge a third rail, so as to enable the traffic 
of the metre gauge to be conveyed over such lines with- 
out breaking bulk as hitherto. Had this proposal 
referred to any very great extent of mileage, we could 
more readily have appreciated the reasons which induced 
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the refusal now rescinded. But we are informed that 
the laying of this third rail will only apply to about 
ninety miles between Cawnpore, Lucknow, and Byram 
Ghat on the Gogra River, and for about forty miles 
between Virangam and Wadhwan, on the Bombay and 
Baroda Railway. The treatment as suggested of this 
comparativly short length of line will suffice to join or 
link-up the narrow-gauge lines of the southern and 
northern districts of India, and by it through and un- 
broken traffic will be assured over, as we have said, little 
less than four thousand miles of railway. 

Setting entirely aside, as irrelevant to the question we 
are dealing with, the point as to whether the broad 
or the narrow gauge would have been that best adapted 
to the requirements of Indian traffic, we may, we 
believe, assert that mixed gauges having been intro- 
duced, it is only reasonable that fair play should 
be accorded to both of them. The Indian Government 
has viewed the proposal, we apprehend, solely from the 
standpoint of the financial stress to which the concession 
may give rise. Doubtless it is expected that the guaranteed 
railways affected will suffer loss of income owing to the 
traffic arriving to them from the narrow gaugelines being 
lost to them under the proposed arrangements. But, on 
the other hand, we may be justified in the assumption 
that the right to lay the third rail, and have running 
powers over the sections of broad gauge that we have 
named, will not be conceded to the narrow gauge proprie- 
tors save on monetary terms that would probably go far 
towards making up the financial deficit likely to result. 
These terms will probably, we should say, take the form 
of a percentage on goods and passenger traffic transmitted 
by the metre gauge proprietors over the sections of the 
broad gauge. Unless, therefore, some occult reason, as 
to which we have no knowledge, has operated with the 
Indian anthorities, we confess that we can see no justifi- 
cation for the opposition that has hitherto been offered 
to the granting of the concession asked for. Itis an un- 
doubted fact that the metre gauge railways have done, and 
are doing, a very useful work in India. They have shown, 
it is asserted, that they are equal to the performance of a 
very large amount of duty, and that they have proved of 
the greatest benefit to many districts served by them, 
which in numerous cases would now be without railway 
communication if the broader gauge had been insisted upon. 
Whether broad gauge lines of light construction could not 
have been made at a scarcely appreciable cost above 
that of the metre gauge lines is a question it is scarcely 
necessary to discuss here. Opinion we know to be 
greatly divided upon this point. But the dual gauge 
systems having been permitted to exist side by side, there 
can be no doubt that Lord Cross has decided fairly in the 
interests of the proprietors of both, and that marked 
advantages to the public must result from his decision. 

Thus, we are told that the salt of Rajputana, that great 
necessity of life, will, when the third rail is laid at an 
estimated cost of £120,000 only throughout the broad 
gauge sections named, penetrate to the districts of 
Northern Bengal, while the sugar and food grains, which 
are the staple productions of the latter provinces, will in 
their turn find their way into Rajputana. Hitherto the 
cost of breaking bulk and the losses arising from that 
operation have greatly hindered this traffic. It may be 
fairly assumed, therefore, that when the connection is 
made the danger of local famines, so common in India, 
will be materially decreased. No less a sum than twenty 
millions sterling have been spent upon these metre gauge 
railways, representing an average cost of about £5000 per 
mile. The outlay upon them has proved very remu- 
nerative, some of the lines having paid in 1891 as much 
as 93 per cent., while none have returned a dividend 
below 4 to 5 per cent. A great and important system 
such as this could not be justifiably left out in the cold 
solely because of some financial loss to the Indian 
Exchequer. . The shortness of the mileage of the standard 
broad gauge lines that will be affected proves that 
that loss must after all be but trifling as compared with 
what the Indian public will gain by the effect of Lord 
Cross’s decision. 


+ 
+ 





THE VYRNWY AQUEDUCT. 


SrxcE the opening on the 14th instant of the Vyrnwy 
water supply to Liverpool, the Vyrnwy Aqueduct has been 
delivering fourteen and a-half millions of gallons per day, 
or one and a-half millions of gallons per day more than the 
estimate. At the meeting of the Liverpool Water Committee 
on Tuesday, Mr. Deacon presented the following report :— 
““T beg to report that on the 12th instant the last length of 
the Vyrnwy Aqueduct, viz., the portion through the Mersey 
tunnel, was for the first time placed under full pressure. 
On the 13th instant the rate of flow to the Prescot reservoir 
was gradually increased, but owing to the fracture of a valve 
flange on a branch pipe it became necessary to shut the 
water off for a few hours. Early on the morning of the 
14th instant the supply through the main aqueduct was 
resumed, and has been continued ever since. Some hours 
before the inauguration ceremony took place the rate of flow 
had reached fourteen and a-half million gallons a day. My 
anticipations with respect to the discharge have therefore 
been realised, and when the reservoirs and valves have been 
regulated there can be no doubt that the flow will exceed 
fourteen and a-half millions. The quantity estimated for 
was thirteen millions a day.” The accident which was so 
widely reported last Wednesday week was thusan insignificant 
valve flange fracture, and the whole of the water which 
escaped was removed from the tunnel by the permanent 
pumping plant in a few hours, and no harm whatever was 
done to the permanent work. 


VICTORIAN RAILWAYS. 


Ir was the intention of the members of the Cabinet of the 
Victorian Legislative Council to call the Railway Commis- 
sioners to the bar of the House on the 7th June to give an 
explanation of the charges brought against their administra- 
tion by the Minister of Railways. The matter of their sus- 
pension has come to an abrupt conclusion by the Premier 
announcing the receipt of the resignations of the Railway 
Commissioners, who stated that they took that action 
believing Parliament would treat them fairly, and in resigning 





they did not admit the truth of any charges. Mr. Shiels 
added that as the resignations saved much time to the 
Legislature and prevented friction between the two Houses, 
the Government could afford to treat the Commissioners 
liberally, and they proposed to give them one-half salary for 
the remainder of their engagement as a retiring allowance ; 
Messrs. Ford and Greene being allowed the option of accepting 
appointments in the general service in lieu of the allowance, if 
these could be found. By this arrangement Mr. Speight will 
receive £5250, Mr. Ford £1800, and Mr. Greene £1100, in the 
event of the two latter accepting the allowance in lieu of other 
positions. 
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Le Role de ’'Eau dans les Cylindres d Vapeur. Par L. 
ANSPACH, Professeur & l'Université Libre de Bruxelles. 
Bruxelles: Imprimerie des Travaux Publics. 1892. 

THis is a pamphlet of thirty-six pages written by Pro- 

fessor Anspach, with the object of setting forth clearly 

the nature of the various theories advanced by different 
schools to explain the phenomena which occur in the 
cylinders of steam engines. There are directly opposite 
theories advanced by Zeuner and the Alsacien investiga- 
tors, and Professor Cotterill respectively, and they both 
refer to the part played by water in a cylinder. We have 
read the pamphlet with some amusement. The quarrel 
with which it deals reminds us strongly of the notable 
discussion which took place in Charles the Second’s 
day, as to why a fish did not weigh anything in water. 

It does not appear to have occurred to the wranglers 

that it was worth while, first of all, to ascertain whether 

a fish did or did not lose weight in water. Charles 

settled the matter by sending for a pair of scales, a bowl 

of water, a fish, and the requisite weights, and proved in 

a moment that the philosophers were endeavouring to 

account for a phenomenon which did not exist. 

Zeuner, Hirn, Hallauer, and Cotterill are in like 

manner expending their energies on matters mainly of 

assumption. The nature of the dispute can be very 
briefly stated. According to the Alsacien school, the 

water deposited on the walls of a cylinder possesses a 

power of conducting heat much greater than does the 

metal. In the words of M. Dwelshauvers-Dery, ‘Le 
phénoméne d’absorption de chaleur par la fonte et de 
restitution partielle subséquent est favorisé et consider- 
ablement activé par la présence d’une couche d’eau 
saturée repandue en rosée sur la surface métallique 
encaissant la vapeur. L’échange de chaleur, sans la 
présence de cette rosée, est d-peu-prés nul, tout au 
moins negligeable.” The words en rosée are important: 
they are precisely equivalent to the English word “dew.” 

Furthermore, the Alsacien theory supposes that this 

water is of absolutely the same temperature as the steam 

in the cylinder. Next comes Dr. Kirsch, who differs from 

M. Dery, and while admitting in general that the water 

has the same temperature as the steam, holds that it 

by no means follows that the water must be a better 
conductor than the iron, but that, on the contrary, 

it produces “une certaine résistance additionnelle, a- 

peu-prés comme si une mince couche isolante était 

interposée.” It will be seen that this strikes at the 
very root of the Zeuner theory. Our author calls 
attention to the circumstance that Kirsch admits the 
possibility of the existence of another obstacle in the trans- 
mission of heat. This appears to be surface resistance, the 
word surface applying to the water. M. Haerens, a Bel- 
gian engineer, also opposes to some extent the Zeuner 
theory, and holds that the variations in temperature of 
the metal of the cylinder are always less in range than 
the range of the steam temperatures, and that there 
must always be water present in the cylinder. Finally, 
we have the views of Professor Cotterill, who holds that 
there must be a difference of temperature between the 
metal and the steam to render heat exchanges possible. 

This, says M. Anspach, “is in complete divergence with 

the Alsacien theory, which implies the quasi-equality of 

temperature between the fiuid and the cylinder walls.” 
Our author having broadly stated the nature of the 
contending theories, goes to consider them in detail. 

In this we shall not follow him. It is far more to the 

purpose to ask ourselves whether the basis of either 

theory is sound? It will be seen that Alsacien 
engineers quietly assume that the whole surface of the 
cylinder is uniformly wetted by the condensed steam. 

The words “rosée” and “couche” convey no other 

meaning. According to these gentlemen the sheet of 

water has the same temperature as the steam, and greatly 
facilitates the transmission of heat tothe metal. Accord- 
ing to Cotterill, the sheet of water is not of uniform 
temperature ; where it is in contact with the metal it has 
the heat of the metal; where it is in contact with the 
steam it may have the heat of the steam, and instead of 
facilitating the transfer of heat to the metal, it acts as an 
obstacle to that transfer. Professor Cotterill’s views are 
largely held in this country by various physicists. It will 
be seen that the only point held in common by both the 
opposing schools is that water at rest is uniformly distri- 
buted over the metallic surfaces. If this be not true, then 
the arguments of both parties lose force. We have not 
the smallest hesitation in saying that itis not true. Mr. 
Donkin’s experiments to which we have referred 
last week, among others which he has carried out, 
show that there is not a quiet deposition of dew 
on the surface of the metal, but rather something 
analogous to the fall of a heavy shower. To understand 
how largely this may affect the results, let it be borne in 
mind that water appears to be quite incapable of con- 
ducting heat. Engineers, for example, know very well 
how long it takes to raise the temperature under the 
flues of Cornish boilers, or under the furnaces of marine 
boilers. Heat is distributed through water by convec- 
tion, and we are at one with Professor Cotterill in 
believing that a uniformly distributed coat of water 
would act powerfully to prevent the transfer of heat 
from steam to the cylinder walls. But this assumes that 





the water shall be at rest; that it shall lie, so to speak, 
like a coat of paint on the metal. 


Mr. Donkin’s experi- 
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ments, however, quite upset this notion. The water on 
the inner walls is really violently agitated. It rung 
together into drops; and beyond all question convection 
is in every way facilitated, and exceedingly rapid heat 
interchanges no doubt take place, with the result that 
temperature of the water is somewhere between that of the 
steam and that of the metal. Both parties, then, are bag} 
theories on conditions which have no real existence in g 
steam engine, and all the fine-spun deductions drawn 
from them are just about as valuable as were those of 
Charles II.’s savants. The statement made by M, 
Dwelshauvers-Dery, that an interchange of heat 
between the walls of a cylinder and the steam is almost 
impossible without the presence of “cette rosée” is one 
incapable of direct proof; indeed, it should be obvious 
that the presence of the dew is only explicable on the 
assumption that an interchange of heat does take place, 
The piston sweeps the walls dry in its progress, and the 
steam following the piston up is condensed. How, M, 
Dery leaves to the imagination. 

So obvious is the difficulty involved in the assumption 
that the water is equally spread over the surface of the 
metal, that M. Anspach takes care to ae out that the 
presence of drops has not been overlooked. Thus in one 
of his treatises M. Dwelshauvers-Dery says that the 
interchange of heat is effected between the metal and 
the water— Attachée en gouttelettes de rosdée sur la 
face du métal.” But our author goes on to argue that 
the objection that molecular attraction will tend to form 
drops is absolutely negligible, and to prove this he points 
out that if we breathe on a cold plate, such as a sheet of 
glass, no large drops will be formed, and further that drops, 
if formed, can be rubbed down into a uniform coating, 
There is, however, no analogy whatever between the deposit 
of moisture from the breath and the condensation of steam 
in acylinder. There is really nothing to be gained by 
discussing this aspect of the question. It is absolutely 
certain that the drops are there in the cylinder, and the 
theorists must content themselves to make the best 
they can of the facts. We have no reason to doubt that 
the presence of water in a cylinder is highly preju. 
dicial. But it is not necessary to assume that its 
evil influence is due to its conducting powers. The whole 
of the mischief is done in a way to which our author 
appears to attach no importance. During the exhaust 
the water is boiled off, and in boiling off it abstracts heat 
from the metal. Isherwood was, we believe, the first to 
call attention to this truth more than thirty years ago. 
He showed that the loss was due to the fact that a large 
proportion of the feed-water was evaporated twice at the 
expense of the fuel—once in the boiler and once in the 
cylinder—and we have ourselves long since explained 
that steam jackets are useful only because condensation, 
which would take place in the cylinder if the jacket did 
not exist, now takes place in the jacket, and that the 
water resulting is drawn off as water; consequently so 
much of the feed-water is only evaporated once instead 
of twice. Our author suggests a totally different 
explanation of the action of the jacket. It is simply 
that the presence of the jacket prevents the deposit of 
water on the cylinder walls, and brings them nearly to 
the condition of a non-conductor. If the cylinder is dry, 
no interchange—or a very small one—of heat takes 
place between the steam and the metal. ‘ Si,” he says, 
“envelope a été autrefois combattue si énergiquement, 
et avec tant d’apparence de raison, c'est parce que l'on ne 
tenait pas compte de l’enorme différence entre la con- 
ductibilité de l'eau et celle de la vapeur.” He alludes to 
the loss which may be caused otherwise by a jacket 
during the period of exhaust, and suggests that if this 
really takes place, then it would, on the whole, be better 
to jacket a cylinder with cold water, so that no re-evapo- 
ration could take place during the period of exhaust, 
the water used for cooling the cylinder to be pumped 
as feed into the boiler so as to save the heat which would 
otherwise be lost. 

Throughout the whole pamphlet we find little or no 
reference to practical results. Thus, for example, the 
influence of range of temperature is not once considered. 
Yet it must be considered before any satisfactory theory 
of the steam engine can be formed. No attempt is made 
to explain the reason that condensation is just as great 
in a triple expansion engine as in an engine with a single 
cylinder, although the range of temperature is enor- 
mously reduced. It may, of course, be said that M. 
Anspach is addressing himself solely to the part played 
by water in a cylinder; but surely a discussion carried 
on concerning the action of water in a cylinder, without 
considering how the water gets there, is like the play of 
“ Hamlet” with Hamlet left out. One of the greatest 
puzzles about the steam engine is the disastrous power 
of condensation which the comparatively small surfaces 
implicated possess. When we compare, for example, the 
condensing work done by the few square feet of surface 
in the first cylinder of a triple-expansion engine with the 
enormously larger surface required in the condenser, we 
are amazed. It is possible that the solution of the difli- 
culty lies in the fact that there is a fairly good vacuum 
in the condenser and a high pressure in the cylinder. 
The fall in pressure strongly promotes evaporation, and 
so far prevents condensation. It would be worth while 
to make a few simple experiments to test the value of 
this hypothesis. It will probably be found that for a 
given range of temperature the condensation coefficient 
augments very rapidly with the pressure. 

In conclusion, we can commend M. Anspach’s 
pamphlet to the consideration of all who are interested 
in the theory of the steam engine. On the whole, the 
author is impartial. He is also painstaking and fairly 
lucid. But his French is Belgian, and the construction 
of his sentences such that his precise meaning is not 
always easily grasped. This is especially the case as 
regards the sense in which he uses certain words. At 
the outset he warns his readers that the word conducti- 
bilité has two meanings, which cause confusion, but he 
is not at all particular subsequently to define which of 
the two he intends to be employed. He leaves his 
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readers with the conviction that so much may be said 
for each of diametrically opposite views, that nothing like 
a really satisfactory theory of the steam engine is to be 
expected from any one of the disputants. M. Anspach 
appears to hold the same opinion, for he says, “‘ Quand 
on compare les opinions qui son fait jour au sujet de 
phénoménes thermiques qui se roduisent dans les 
cylindres & vapeur, on est frappé de la profonde incerti- 
tude qui s’attache encore ’ ces questions.” 








MR. STANHOPE S SIX YEARS’ RECORD.—A 
RETROSPECT. 


Tue record of measures passed by Mr. Stanhope, during 
the six years of the present Administration, appeals to 
no one more pointedly than to the engineer. In fact, the 
only fault that we are able to find with the history of his 
unrivalled efforts at the War-office, is that, if possible, the 
scientific, mechanical, and experimental features of war- 
fare have been allowed, perhaps, too unrestricted a play 
in the minds of our military epee: It is the richness 
rather than the poverty of material which embarrasses us 
at the present moment. But we will touch upon a few of 
the many points which commend themselves to our con- 
sideration, viz., the introduction of the magazine rifle, 
the adoption of heavy quick-firing guns, the completion 
of our coast defences, the armament of our coaling ports, 
the development of search-lights and position finding 
instruments, the invention of smokeless powder, and the 
establishment of embarkation reserves of equipment for 
army corps about to proceed on active service. 

The year 1886 found us without a magazine rifle, nor 
had any steps been taken to pave the way for the intro- 
duction of such a weapon. The Martini-Henry arm was 
excellent in its way, so far as regarded accuracy and 
range. It could be dropped into a dust heap, or exposed 
to the influence of a sand storm, and subsequently fired, 
although the breech mechanism might have been choked 
with dust or sand; but it could not be usefully converted 
into a magazine rifle, and if it could the number of 
rounds carried was necessarily restricted, owing to its 
large calibre and the weight of the ammunition; then its 
kick was tremendous, and seriously affected the accuracy 
of fire in inexperienced hands, whilst the bore was unsuit- 
able for smokeless powder cartridges. So rapidly, how- 
ever, was the Lee-Metford rifle taken in hand by the new 
Administration, that in May, 1888, its manufacture was 
sufficiently far advanced for 350 of the new weapons to 
be issued to the troops for the test of actual service, and 
last year the forces engaged at the manceuvres in South 
Hants were armed with it, and furnished with smokeless- 
powder cartridges. The new rifle has a calibre of 0:303in., 
an extreme range of about 3500 yards, and has a bullet 
externally of nickel with an inner core of lead, the two 
being held together by choking the orifice of the nickel 
envelope. The magazine contains eight cartridges, and 
can be cut off by a simple adjustment for independent 
firing. The kick of the rifle is barely perceptible. 

It was in 1887 that the first heavy quick-firer of 4-7in. 
calibre made its appearance for experimental trial at 
Spithead. It was an emanation from Elswick. The 
report upon this weapon electrified both the War-office 
and the Admiralty, and Mr. Stanhope so fully appreciated 
its extraordinary powers, that several guns were at once 
ordered for practice and test upon the Excellent ground. 
Nevertheless, the nature of these trials was so crucial and 
severe, that it was not until 1890 that the first battery of 
six 4°‘7in. quick-firers was actually mounted in the 
Trafalgar. When we say that 233 4-‘7in. and 6in. quick- 
firers were completed during the last financial year alone, 
the work done in this direction will be partially—but only 
partially—understood. 

We have already, in the columns of THE ENGINEER, 


dwelt upon the situation of the coast defences of the} 


United Kingdom in 1886. We pointed out the defective 
condition of many of the forts and batteries, their in- 
different carriages — supplied with recoil buffers of 
untrustworthy cast iron—the obsolete nature, or the 
deficiency of ordnance, and the absence of either breech- 
loaders or quick-firing guns from any of our fortified 
positions. It is with the utmost satisfaction that we are 
now able to report that very considerable progress has 
been made in the development of the “ material strength 
of our armaments” on the coast line. In point of fact, 
all is changed. By re-adjustment of guns and platforms, 
increased range has been given to the former, and 
admirable emplacements have been constructed, affording 
shelter to the gun detachments ; whilst positions which 
were insecure, owing to the possibility of their being 
rushed by the enemy, have been surrounded by entangle- 
ments and obstructions of tall iron rails, instead of the 
ineffective ditches before employed. Small quick-firing 
and machine gun emplacements and mountings have also 
been constructed upon the sea forts and sea faces, where 
there are mine fields to cover; and a reserve of these 
weapons is maintained at each fortress, in readiness tobe 
mounted, beyond those which are already in position. 

The coaling ports have received great attention. In 
1887 there were only four breech-loading steel guns 
actually mounted at any of these outlying portions of our 
empire. We understand that, at the present moment, 
nearly 100 of such weapons have been either placed in 
position, or will very shortly be so, ranging from the 
10in. of 29 tons, to the 6in. of 5 tons; whilst mine-fields 
and search lights have been completed at all the principal 
stations, which have a due proportion of 6-pounder Nor- 
denfeldt guns to secure their immunity from boat attacks 
and counter mining. 

The development of an efficient system of search 
lights for all salient points—not attempted prior to 1886— 
has been usefully carried out, and the success of the 
arrangements made has been satisfactorily tested at the 
western defences of the Isle of Wight and at Sheerness 
in 1890, when representative naval attacks were made 
unexpectedly during the night, and the advancing 
squadron was kept in a continuous zone of brilliant light 
by the converging beams of successive search lights being 





turned upon it. In this connection should also be 
mentioned the virtual revolution which has been effected 
in range-finding and position-finding under the present 
Administration, detached batteries and forts having being 
grouped together, and their fire directed from one 
commanding station, so as to afford a simultaneous salvo 
from many guns, this concentration of fire being a special 
feature of artillery practice in the present day. 

The introduction of a trustworthy smokeless powder is 
another feather in Mr. Stanhope’s cap. It is understood 
that cordite has given most excellent results, both for 
small-arms and for gun cartridges. The initial velocity 
of the magazine rifle, which was 1830 foot-seconds with 
ordinary powder, has been increased from 200ft. to 300ft. 
by the use of this explosive ; with the 4-7in. quick-firing 
gun, 12lb. of pebble powder gave 1786 foot-seconds, 
whilst 5 lb. 10 oz. of cordite produced 2125; with the 6in. 
quick-firing gun, 341b. of E.X.E. powder gave 1930 foot- 
seconds, whilst 15 lb. of cordite produced 2049; and the 
1lb. loz. cordite cartridge of the 12-pounder field gun 
produced the same result as 4]b. of S.P. Lord George 
Hamilton stated, in his “‘ Memorandum” to the House, 
that the manufacture of this explosive was proceeding 
on an extended scale at Waltham Abbey, and that 
climatic tests had been satisfactory. The question of 
erosion was still under consideration. This, of course, is 
a vitally important point. 

We must not omit to mention the army corps embarka- 
tion stores which have been established at some of our 
principal ports, such as Liverpool, Devonport, South- 
ampton, Woolwich, &c. &c. These are a new departure. 
In them is kept the full wnit of equipment required for | 
the particular section of the army corps to which it | 
belongs, in readiness for use on active service. Tents, | 
intrenching tools, ammunition carts, ambulances, military | 
vehicles, and other matériel of war of a thousand various | 
kinds, are arranged for regiments, batteries, companies, | 
and troops, labelled and packed, so that immediate issue | 
could be made. 

These eight points are fair samples of Mr. Stanhope s | 
work. Ex pede Herculem. 











THE NORFOLK BROADS AND TIDAL WATERS. | 





THE case of Micklethwaite v. Vincent, which has been 
recently tried before Mr. Justice Romer, was an action 
to determrine as to the right of the public over Hick- 
ling Broad, and will probably be taken as an important 
case on tidal questions. In this case the plaintiff asked | 
for an injunction restraining the defendant from shooting | 
and fishing and boating over Hickling Broad, and judg- 
ment was given in his favour as regards the two first | 
claims. The trial is of interest to engineers, as the | 
decision mainly turned on the question as to whether the | 
Broad was tidal water. If this could have been esta- | 
blished it was contended that it was Crown property, and | 
thatthe plaintiff could not therefore prevent the public from 
boating or fishing, or otherwise using the Broad. 

On the south-east part of the county of Norfolk there | 
is a large tract of low, flat marsh land which lies below | 
the level of high-water of the sea, and is protected from | 
inundation by banks along the coast. This tract of land | 
is intersected by the rivers Yare, Waveney, Bure, | 
Thurne, &c., and interspersed about it are a number of | 
small lakes or Broads, which communicate with the | 
rivers, and through many of which is a navigable water- | 
way to the villages on their margin. These waters are | 
also largely used in summer by pleasure boats, many of | 
which are large enough to accommodate several people, | 
and are occupied by their owners for several days or | 
weeks during the season. The cargo boats are sailing | 
barges of light draught called ‘wherries,” specially | 
designed for use on these waters, and carrying about | 
20 tons. They trade between Yarmouth and Norwich 
and other towns and villages with corn, lime, manure, | 
and other heavy goods. 

The Yare, the Bure and the Waveney together drain 
about 1200 square miles and discharge into the sea at 
Yarmouth. The Yare is tidal for twenty-nine miles up 
to Norwich; the Bure for twenty-seven miles to Wrox- 
ham ; the Waveney twenty-seven miles to Beccles. The 
rise of tide, however, is very small, amounting to only a 
few inches at the upper end of these rivers. The fall on 
the surface on the ebb is also very small, being about | 
two inches in the mile. The rise of tide at Yarmouth 








is the smallest on the coast of England, being only 6ft. 
at spring tides. A great deal of the marsh land has been 
embanked and is kept from flooding by pumps worked 
either by windmills or steam engines which discharge 
into the broads or rivers. 





The sketch plan shows the portion of Hickling Broad 
and the rivers which connect it with the sea. 

Hickling Broad covers an area of over 400 acres. It 
receives the drainage from about 2500 acres, shown by 
the dotted line on the plan. The area draining into the 
river Thurne, with which the Broad is connected, is about 
146,000 acres, of which it is estimated that 10,500 are 
drained by pumping. This Broad is only 14 miles from 
the sea in a direct line ; but taking the length along the 
river by which it is connected with the Haven at Yar- 
mouth, the distance is 23} miles. : 

It was contended on behalf of the plaintiffs that to 
make the water in the Broad tidal it must be shown to- 
have a regular flow and ebb twice in twenty-four hours, 
altering regularly in time according to the age of the 
moon, the rise being higher near the time of full and 
change and lower at the quarters. 

To determine the fact as to whether these conditions 
existed, the plaintiffs had observations taken by Mr. 
Wright, of Norwich, and Mr. Teasdel, of Yarmouth, at 
intervals for a period extending over a year, and con- 
tinuously during the month of March. 

From these it was shown that there is a variation in 
the level of the water of the Broad, but that it is not 
regular or constant, sometimes for several days con- 
tinuously rising, and on other occasions falling; and 
that the variation in any one day was only the fraction 
of an inch. 

Mr. W. H. Wheeler, M.I.C.E., and Mr. Vernon 
Harcourt, M.I.C.E., were engaged to investigate the tidal 
conditions, and gave evidence on behalf of the plaintiffs, 
and Staff-Commander Hull, R.N., who has been engaged 
in the surveying and hydrographical departments of the 
Admiralty, was employed by the defendant, observations 
having also been taken on his behalf by Mr. Richards 
and Dr. Emerson. The plaintiffs’ engineers showed that 
the mean rise of tide at Yarmouth Roads was only 5ft. 
4in. This rise is reduced to a mean of 3ft. 6in. when the 
tide reaches Yarmouth Bridge. From here the tide runs 
up the Bure. At seventeen miles up its course the river 
Thurne branches out, a branch of the tide running up 


| this river. At about four and a-half miles up the Thurne 
|a@ small stream, about 55ft. wide, called Candle Dyke, 


branches out. This stream is half a-mile long, and 
connects with a small Broad called Heigham Sovnd, 
which again is connected by another narrow dyke 
with another small Broad called Whitesley, the two 
containing 265 acres. These, again, are connected 
with Hickling Broad by another narrow dyke, about 50ft. 
wide, called Deep Go Dyke. It was proved by the 
plaintiffs’ engineers that the rise and fall of tide at Potter 
Heigham Bridge, in the river Thurne, twenty miles from 
the sea, had diminished to a mean of 3in., and that this 
rise again diminished to fin. in Candle Dyke. After this 
all trace of tidal influence was lost in Heigham Sound. 
Captain Hulland the other witnesses called by the plaintiff 


| stated that they had found during the period of their 


observation a flow of water into and out, and a rise and 
fall of the water in Hickling Broad at regular intervals of 
six hours, and diagrams were produced showing this rise 
and fall, but no evidence was given connecting this with 
the tide coming up from Yarmouth, or showing that the 
rise and fall was coincident with the time of tide in the 


| river. Dr.Emerson’s observations showed the variations 


as ranging from jin. to jin., and that the larger 
rise did not occur at the time of but several days after 
the high spring tide at Yarmouth; and many of his 
observations showed that there was absolutely no 
uniformity in the rise and fall. 

On the other hand, the plaintiffs’ engineers showed 
that the interval of ebb and flood in the river Thurne 
with which the Broad was connected was irregular, the 
flood lasting only from three to four hours, and the ebb 
from eight to nine hours. From the diagrams produced 
by Captain Hull, although these showed a rise and 
fall of a fraction of an inch at regular intervals, yet the 


| time of high-water often became earlier every day 
| instead of becoming later as the tide does in tidal rivers, 


and his observations only extended over one week. It 
was also shown that the ebb and flow into and out of the 
Broad was occasioned either by the action of the rain, 
the pumping engines, or the wind. The latter was proved 
to have a material effect on the rise and fall, a breeze 
blowing up the Broad depressing the water at the lower 
end and causing a run into the Broad, and the opposite 
effect happening with a wind blowing down. On one 
occasion it was shown that the wind made a difference of 


| 64in. between one side and the other, the distance being 


about half a mile. Although it is admitted that water 
can be tidal without being salt, the question as to the salt- 


| ness was raised, and it was contended that as the water 
|in the Broad had an unusual amount of salt for an 


inland lake, this must be due to tidal influence. But the 
saline properties of the water were shown by Mr. Sutton, 
the county analyst of Norfolk, to be due to salt blown 
over from the sea, which was only one and a-half miles 
distant, and from salt springs which issued from the 
bottom of the Broads. The water in Hickling Broad con- 
tained 64 grains in the gallon, and in Horsey Mere, which 
communicated with it, 106 grains. In the river Bure 
at the junction of the river Thurne there were only 
14 grains, and in the seaat Yarmouth 2194 grains. 

The Judge refused to grant an injunction restraining 
the navigation of the Broad by pleasure boats to the 
defined navigable channel. ‘The Port and Haven Com- 
missioners of Yarmouth, by Acts obtained at different 
times, have the right to take tolls over all the rivers 
discharging at Yarmouth and over the navigable Broads 
communicating with them. In these Broads they have 
put up tall guide posts to indicate the navigable channel, 
and at times clear out and otherwise maintain a water- 
way. In Hickling Broad the navigable waterway, 
leading to Hickling and Catfield Staithes, is about 
18 yards wide, with a depth of about 4ft., and it was 
proved by evidence that boats did not confine themselves 
to this waterway, but tacked across the Broad so long as 
the depth of water would allow, and that no steps had 
been taken by the plaintiff to prevent this. 
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THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 


No, XI. 


Apparatus for use with alternating currents has always 
called forth designing powers of no ordinary kind. In 
both transformers and dynamos, before useful electrical 
energy is produced in the lighting circuits certain losses 
have to be sustained, due chiefly to leakage field, exciting 
current, the formation of Foucault currents in the iron, 
or that more mechanical or molecular change producing 
heat and known as hysteresis, to which the iron is subject 
under rapid reversals of magnetism. Amongst the exhibits 
of Messrs. Swinburne and Co.—one of the most con- 
spicuous firms in alternating current work—there was a 
transformer with an open magnetic circuit ; that is, one 
in which the iron core does not return upon itself so as to 
form a ring or complete circle of travel for the magnetic 
flow, but a considerable air space intervenes in the 
magnetic circuit. In this respect these transformers are 
similar to those first used in this country, though not so 
in build. The form is cylindrical—Fig. 1—the freme 





consisting of a gun-metal casting with cross-shape section, 
in the four spaces of which bundles of soft iron wire are 
placed to form a cylindrical iron core. The wire. is 
bound tightly over, and the double winding wound on 
between flanges in a lathe. With an open magnetic 
circuit it is found that, with a given magnetic induction 
in the core, the iron can be reduced in volume; and 
further, a much larger number of turns of copper wire 


g 








‘T= = = = 
Fig. 2—Lamp ‘Shade with Transformer 


can be used without much increase in the length of core, 
and this permits of a much smaller section of iron in the 
core. Consequently, the amount of iron is enormously 
reduced. <ouBO8 

The main point, however, turns upon the relative 
efficiency or ratio of output to power supplied as compared 





Fig. 3—Swinburne Non-inductive Watt Meter 


with closed-circuit types, and this again depends upon the 
load. It may be taken that out of the twenty-four hours 
the transformers will only be worked at full load some 
four or six hours, and it is therefore very important that 
as the load is reduced the efficiency shall be kept up and, 
if anything, rise towards half-load; further, that the fall 
in efficiency shall not be excessive when quite light loads 
or no load is reached. 

The exciting current required in these open-circuit 
transformers is of course greater than in closed-circuit 
ones, because of the resistance of the air space through 
which the magnetic circuit is completed. But this, again, 
is reduced considerably by spreading out the iron wire 
core at the top and bottom in the natural direction taken 
by the lines of force, and still further reduced by the 


increased number of turns of wire above mentioned. The 
exciting current, however, remains about half as much 





the loss due to exciting current varies as the square of the 





this current is employed in establishing the magnetic 


Fig. 6B—DISCHARGE OVER GLASS PLATE 


flow across the air space which absorbs no power, the 
current lagging behind the electro-motive force by one- 








Fig. 5—DISCHARGE OVER GLASS PLATE{——} 


it does not altogether mean loss of power; for one part of | 





quarter of a period. The remaining part of the current 
is effective in magnetising the iron and absorbs power, 


again as that required in a closed-circuit transformer. But! but less so than in magnetising a complete circuit of 





Fig. 4—SWINBURNE’S HIGH TENSION APPARATUS 


iron. Some of these transformers are combined wi.h 


current, and is therefore very small for light loads, while |; incandescent lamp hoods, as shown in Fig. 2. 


Messrs. Swinburne and Co. 
have also directed their attention 
to the difficult problem of the 
manufacture of condensers for use 
with transformers. The action of 
the condenser when coupled in 
parallel with the primary of the 
transformer is to supply the ex- 
citing current, so that the station 
dynamos supply a current propor- 
tional to the power used. With 
this arrangement, a very small 
engine and dynamo suffices to 
supply light loads during the day. 
The condensers are made in cast 
iron boxes, and are built up of 
sheets of tinfoil and grease-proof 
paper soaked in paraffin oil. A 
capacity of one microfarad is ob- 
tained with 7}in. by 10in. sheets 
laid to a depth of 6in. At 2000 
volts pressure with a frequency 
of 100, one microfarad permits the 
passage of one ampére, and this 
current being ahead of the pressure 
by a quarter of a period, that is, 
its instantaneous value being a 

the pressure is zero, no power is 


maximum when 


absorbed. 





Fig. 7—DISCHARGE BETWEEN CARBON POINTS 


The measurement of electrical power absorbed by 
circuits containing iron in one form or another is a matter 
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involving not only the measurement of the pressure in 
yolts, and the current in ampéres, but also the coincidence 
or degree of lag of phase of the current. It does not 
follow in alternating current work that the product of 
volts and ampéres gives the watts. There may be any 
power, from that represented by this product to no power 
at all, if the current is in quadrature with the electro- 
motive force. To measure this an ordinary wattmeter 
is useless on account of the time constant of its fine wire 
circuit. The instrument illustrated in Fig. 3 is designed 





by Messrs. Swinburne for this purpose, and gives a true 
reading even when the product of the volts and ampéres | 
is fifty times the actual watts. | 

We illustrate in Fig. 4 the apparatus used by this firm | 
in the demonstrations given at the Crystal Palace on the 
phenomena presented by alternating currents at 130,000 
volts pressure, which excited so much interest. 

Some of the most interesting effects of these currents 
shown to the public by Messrs. Fox-Bourne and Cross 
are illustrated in Figs. 5,6,and7. At this enormous 


Fig. 10—Ballistic Galvanometer 


pressure, with the current of half an ampére, the dis- 
charge over a double glass plate of over one square foot 
surface was particularly fine. The sharp cracking noise | 
of the discharge also increased to a deafening pitch as the | 
pressure was increased up to the point of puncturing the | 
glass. The arc playing between two separated carbon 
points, rising from each point in a vertical flame Qin. or 
10in. in height, was very remarkable; the noise accom- 
panying the discharge, a deep hum similar in pitch 
to that caused by the rotation of the generating dynamo, 
adding much to the effect. The high tension current 
was also passed through various substances or so-called 
insulators, such ‘as slate, and the value of a high tension 
test on insulating substances demonstrated.‘ From 
10,000 to 50,000 volts is used in the testing under water 
of insulated cables for underground electric lighting or 
high tension cables; and we learn that Messrs. Swin- 
burne and Co. are supplying to some of the large cable | 
manufacturing companies transformers to raise from | 
2000 to 20,000 volts for proof test purposes. 

The generating dynamo used for the experiments at | 
the Palace was the 100 kilo-watt Mordey alternator, | 
driven by a Brush compound engine, fitted with | 
Raworth’s expansion gear. This machine supplied 30 | 
ampéres at 2000 volts pressure with a periodicity of 100, 
the mains being taken into the experimental room, about 
150 yards away. Here was fixed a double-pole switch, 
which coupled the mains directly to a transformer, which 
reduced the pressure to 150 volts. To prove all right 











| 150 to 130,000 volts. 





three incandescent lamps of 50 volts were burned in 
series across the secondary terminals. The object of 
reducing the pressure in this manner was to facilitate 
the necessary regulation of the intensity by water resist- 
ances, and to lessen the danger of manipulation. When 
taking off full epee in the discharges the current in the 
secondary of this transformer reached 890 ampéres, and 
as a measure of safety an automatic cut-out was placed 
in the circuit, which disconnected it entirely when the 
current exceeded this amount. A second transformer, 


| contained in a large earthenware cylinder—seen in the 


engraving on the leit—raised the pressure at once from 
; The high pressure was indicated 
during the experiments on a new form of static volt- 
meter, devised by Mr. Swinburne. In the intermediate 
circuit at 150 volts the water resistances were used to 
regulate, and in addition there was intercalated in this 
circuit the primaries of two transformers coupled in 
parallel. The secondary coils of these were also in 
parallel and joined to a condenser, and some effects were 


Fig. 9 


shown produced by the currents received from the 
transformers through the condenser. 

A handy self-contained testing set, of portable dimen- 
sions, was exhibited by Messrs. Nalder Bros. and Co.— 
Fig. 8. The box is designed for taking a rapid pass test 


| of the insulation of an electric light circuit, and is fitted 


with key, galvanometer, and adjustable resistance switch. 
Of galvanometers, in the manufacture of which this firm 
excel, specimens were shown of the D’Arsonval-Deprez 
dead-beat instrument—Fig. 9—of such service in all 
quick measurements, and the firm’s latest design of 
ballistic galvanometer—Fig. 10—fitted with two control- 
ling magnets‘and astatic needle system. It will be seen 
that the coils are suspended rigidly from the top, thus 
insuring the highest insulation, and that the coils can be 
easily opened for getting at the suspension. Well- 
finished specimens of the instruments used in the 
measurement of self-induction, devised by Professors 
Ayrton and Perry—Figs, 11 and 12—were also exhibited 
by this firm.’ The secohmmeter—Fig. 11—with which a 
speed indicator must be used, is arranged to reverse the 
current through the coil under test and through: the 
galvanometer. The variable standard of self-induction 
is calibrated in millihenrys for use with the secohm- 
meter. 

A new standard voltmeter potentiometer—Tlig. 13—has 
recently been introduced by the same firm, for the purpose 
of making accurate standard determinations of electro- 
motive force, either for actual measurements or for 





testing the accuracy of the voltmeters used in supply 
work. The box contains accurately-adjusted resistances 
and two standard cells. With a dead-beat galvanometer, 
such as the D’Arsonval—illustrated above—the test is 
taken by turning the three pointers until balance is 
obtained, the result being read off direct from the dials 
to 34 of a volt. Being a zero method, any possible varia- 
tions of the galvanometer do not affect the result, which 
depend only upon the coils and cells. The coils can at 
any time be checked with a bridge, and as regards the 
cells, one standard cell is used in working and the spare 
cell = to check it, which is done by the turning of a 
switch. 








EDUCATION AND HANDICRAFT. 


THE schoolmaster is abroad in the land—so much abroad 
that there is a difficulty in some trades in getting successors 
to the craftsmen whose work will soon be over. It has long 
been the complaint of mistresses that there were no good 
servants to be had now-a-days. Young girls preferred to go 
into workshops where they earned good wages, and what they 
regarded as probably more important, had their evenings to 
themselves. The spread of education has opened out new 
fields for females, who are now elbowing the poor clerk from 
his place in the office and the counting-house. But the 
effect of education made easy is extending still more freely 
amongst the other sex. At the distribution of certificates— 
Cambridge Local examinations—at Sheffield on Wednesday 
night, the town clerk stated that contractors complained of 
the scarcity of stonemasons and bricklayers. The parents, 
it appears, are reluctant to let their sons follow the father’s 
trade. They aim at giving them education adequate to make 
clerks of them, or to put them to some calling where they 
can wear a black coat. This is a tendency which, it is to 
be hoped, will soon be checked. It is better to have a good 
paying trade, particularly in a craft like that of the stone- 
mason which requires skill, at one’s finger-ends, than to sit 
on a stool and starve over foolscap. The privilege of wear- 
ing a black coat is poor compensation for a pauper’s 
pittance, and after a time that privilege of the garment 
passes away through sheer lack of the money to buy it. 
Educationists have been ‘‘ making the pace” of late years. 
This development of the new enthusiasm is not to be en- 
couraged, and probably will not be lasting. Such displace- 
ments of industries usually right themselves in the long run, 
though the lesson has to be learned in the costly school of 
experience at a price which the pupil can ill afford. 








THE GREAT WESTERN RAILWAY—WIDENING 
MAIDENHEAD BRIDGE. 


WE have in previous impressions illustrated the work being 
done in South Devon on the Great Western Railway viaducts 
at Ivy Bridge and elsewhere. A not less important work is, 
however, being carried out not far from London, namely, the 
widening of Brunel’s celebrated bridge at Maidenhead. The 
original bridge consists of two main arches, with a span of 
128ft., and a versed sine of 23ft. 3in. They are elliptical 
arches, probably the longest in the world, built of bricks. 
Mortar, instead of cement, was used in their construction, and 
some settlement has taken place, throwing the intrados out 
of shape. 

It was at first proposed to widen the line by girders, but 
this idea was rejected, and, on the recommendation of Sir 
John Fowler, consulting engineer to the company, it was 
resolved to widen the bridge in brickwork laid in cement, and 
this is now being done by the Great Western Company under 
the superintendence of Mr. Rich, the resident engineer to the 
company. The bricks are of special make, from Cattybrooke, 
near Bristol, laid in English bond, rows of headers and 
stretchers alternately. The new work is partly built on the 
extended footings of the old work, but these have been 
supplemented by 14in. piles carrying a timber grating filled 
in with cement concrete. A narrow gauge tram has been 
laid across the river on staging. Two 30ft. openings have to 
be maintained through all the staging while the works are 
in progress. All the staging is carried by piles. 

e 70 we give two views taken from photographs, 
which show the works in progress, with the construction of 
the centreing. 








POLLIT’S PIPE CALCULATING SLIDE RULE. 


THE modern slide rule has been adapted to many purposes 
for general and for special calculations. One of the simplest of 
the special forms is that before us, namely, Pollit’s pipe slide 
rule, by means of which the diameter, head, length, and 
discharge of any pipe can be calculated in less than a minute, 
and anyone can learn to use the rule with readiness in half 
an hour. The rule is divided so as to give the results in 
accordance with Box’s formula G = (fa ~x8ys, in which 
d, L, H, and G, are respectively diameter in inches of pipe, 
H head in feet, L length in yards, and G discharge in gallons. 
A small book of instructions accompanies the rule, but the 
instructions only occupy two pages, the remaining pages 
containing tables useful in connection with pipe calculations, 
and an illustrative diagram. The instructions might be 
amplified with advantage. For instance, no mention is made 
concerning the limit of the cases in which the result obtained 
is to be divided by 10 for small diameters. The rule is the 
invention of Mr. C. T. Pollit, of Adelaide, and is made by 
Messrs. Elliott Brothers, St. Martin’s-lane. It will be found 
very useful by waterworks engineers. 








TENDERS. 


CROSSMOLINA BRIDGE. 


THE following are the tenders for a three-span—37ft. each— 
steel plate girder bridge, with masonry piers, abutments, &c., for 
the Grand Jury of the County Mayo, not to exceed £3500— 
— Wn. Patterson Orchard, B.E., County Surveyor North 

ayo :— 


a ss 5 
Messrs. Somerville and Co. -. 4885 0 0 
J. B. Dillon, Ballina .. oe tc «6 <« «s Bee 
ee ae ke Ns Wa ha as 0 un teu ee 
Messrs, A. Findlay and Co., Motherwell (accepted)... 3373 9 0 








THE death is announced at Rochdale of Mr. J. Salkeid 
Robinson, senior director in the firm of Thomas Robinson and 
Son, on the 14th inst, 
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RAILWAY MATTERS. 


Ir is stated that secret instructions have recently been 
sent to the managers of all the Russian railways not to enter into 
contracts with foreign firms, nor to admit foreigners into their 
service, 

Tue London and South-Western Railway Company 
have appointed Mr. John Dixon, late general superintendent 
> Swansea Harbour, to be the manager of the Southampton 

S. 


At a meeting: of the directors of the Glasgow and 
South-Western Railway, held in Glasgow, Mr. Thomas Brunton, 
solicitor to the company, was on Monday appointed general 
manager and interim secretary. 


At a recent meeting of the County Grand Jury at 
Cork it was decided to take up the consideration of the pro 
Peake Extension Light Railway in the baronies of East and West 
Muskerry, the estimated cost of which is set down at £40,340, on 
Friday next. The length of the proposed line is 9 miles 4 furlongs. 


THRovuGHOUT all Japan there are now open for traffic 
1717 miles of railway. The only section in the neighbourhood of 
the capital which has been opened during the past twelve 
months is that stretching northward to Awomori. This line, 127 
miles in length, was opened in the autumn of 1891, and railway 
communication has thus been completed to the most northerly 
coast of the mainland of Japan towards Hakodate. The only 
other line in progress is the filling up of a gap of five miles in the 
line concerning Yokohama with the north-west coast. Railway 
construction in Japan appears to have reached its limit for the 
present. A contemporary says, the Diet has refused any further 
funds for the extension of Government lines, and of those owned 
privately many at present in working order do not pay. 


A RECORD of the May train accidents in the United 
States includes 61 collisions, 72 derailments, and 8 other accidents, 
a total of 141 accidents, in which 66 persons were killed and 223 
injured. These accidents are classified by a contemporary as 
follows :—Collisions : rear, 29; butting, 15; crossing and other, 
17 ; total 61. Derailments: broken rail, 1 ; loose or spread rail, 
1; failure of bridge, 6; defective switch, 3; defective frog, 1; 
defective roadbed, 2; broken wheel, 6; broken axle, 3; broken 
ear, 2; broken truck, 3; fallen brakebeam, 1 ; failure of drawbar, 
2; misplaced switch, 2; careless running, 3; open draw, 1; 
animals on track, 6; landslide, 2; washout, 3; malicious obstruc- 
tion, 2; accidental obstruction, 1; unexplained, 21; total, 72 
Other accidents: boiler explosion, 2; cylinder explosion, 1; 
broken side rod, 1; other causes, 4; total, 8. Total number of 
accidents, 141. 


REFERRING to a paragraph in this column of our last 
issue, which stated that only 93 miles of narrow gauge railway have 
been built in Ireland, and that further extension of same is opposed, 
Mr. George Hupkins, locomotive superintendent of the West Clare 
Railway, informs us that this is quite incorrect, as he says there are 
over 300 miles of 3ft. gauge light railways and steam tramways at 
present in operation, the majority of which are railways to all 
intents and purposes. The South Clare Railway—an extension of 
the West Clare—25 miles in length and of 3ft. gauge, is now nearly 
completed, and is expected to be opened for traffic next month. He 
‘also sends us the following list of the various light railways, 
giving their lengths as near as possible, and also a newspaper cutting 
relating to the proposed extension of Cork and Innskerry light 
railway :—Ballymena and Larne, 24? miles; Ballymena and 
Cushendall, 18; Finn Valley and West Donegal, 27}; London- 
derry and Lough Swilly and Letterkenny, 30; Tralee and Dingle, 
32 ; West Carbery, 15; Cork and Innskerry, 18; West Clare, 27 ; 
Timoleague and Courtmacsherry, 9; Castlederg and Victoria 
Bridge—steam tramway—7 ; Clougher Valley Light Railway and 
Tramway Company, 37 ; Cowan, Leitrim, and Roscommon, ditto, 48 ; 
Dublin, Lucan and Leixlip—steam tramway—10 ; total, 303 miles, 
> —_ may be added the South Clare Railway—in construction— 

es. 


Tue death is announced of Mr. Thomas Cook, the 
originator of the excursion system of railway travelling and 
founder of the well-known firm of Messrs. Thomas Cook and Son, 
whose headquarters are at Ludgate-circus. His success in life was 
entirely due to his indomitable courage and energy under the 
most discouraging conditions. Born November 22, 1808, at 
Melbourne, in Derbyshire, of very humble parentage, he had in 
his early years a severe struggle for the bare means of existence. 
In 1836 he became an ardent temperance reformer. Subsequently 
he published a monthly paper called the Temperance Messenger, of 
which he was the editor. This was followed by the Children’s 
Temperance Magazine in 1840. In 1841, while walking from 
Market Harborough to Leicester to attend a temperance meeting, 
he read in a newspaper a report of the opening of a part of the 
Midland Counties Railway, and the idea burst upon him that the 
new means of travel might be used for the benefit of the temperance 
movement. If, thought Mr. Cook, the railway company could be 
induced to runa special train from Leicester, many persons might be 
removed from the temptations of the races and great results might 
be achieved. He broached the subject to his friends, and arranged 
with the railway company for a special train to Loughborough on 
the 5th of July, 1841. This, the first publicly advertised excursion 
train, conveyed no fewer than 570 passengers at ls. each. 


In an article in a recent number of the Railroad 
Gazette on electric and steam traction for suburban and through 
lines, not car line traffic, the writer reaches the following con- 
clusions :—1. There is no prospect of electricity replacing steam 
for long distance freight traffic. 2. There is a ibility of elec- 
tricity becoming an economical substitute for steam locomotives 
for high speed service, wherever the traffic is sufficiently heavy 
and constant to warrant the construction of lines of track inde- 
pendent of those used for moderate s s. 3. There are very 
few localities in the United States in which the conditions are such 
as to make such a substitution commercially possible, with the 
efficiencies at present obtained with electrical machinery. 4. If 
the electrical equipment could be purchased at reasonable prices, 
there are a few short lines of steam railroad on which the 
passenger traffic is such as to make electricity a possible form of 
motive power at present speeds. 5, It is probable the electric 
locomotives will be used in tunnels and for switching in cities 
where freedom from smoke is important. 6. No electric motor 
capable of doing the work of a medium weight steam locomotive 
has yet been constructed. The first conclusion is evident from 
the fact that the cost of the conductors for the electric current 
and the loss on the long lines due to leakage and resistance would 
more than offset what might be gained in the fuel saving. The 
second conclusion is also evident except that part calling for inde- 

ndent tracks and for high speed traffic. Why the traffic must 
~ independent is not clear, as all that is needed is a clear track, 
and that can be had with slow or high speed trains. Perhaps a 
constant s may be an essential condition, but it may be high 
or low and yet be constant. So far, the above-quoted journal says, 
electric construction companies have been simply taiking, and in 
that they contrast strongly with makers of other mechanical inno- 
vations, who do, as a rule, make a try at a job at least before they 
talk of the wonderful possibilities of their devices. But to do 
them justice we should say they are working in good faith, only 
they prefer that some one else should pay the cost of making 
expensive experiments. The Baltimore and Ohio tunnel job will 
give them a chance to show what they can do, as the horse-power 
required to haul the proposed trains at the proper s up the 
given grades, viz., 1200 tons at fifteen miles an hour, and tons 
at thirty miles an hour up a 42ft. grade, is about 950. This is 
certainly enough to commence on. 





NOTES AND MEMORANDA. 


In five and a-half hours a four-oared crew rowed on 
the 18th inst. from Folkestone to Boulogne, the crew being pupils 
of Sir Edmund Currie’s Technical School, Folkestone. 


In Greater London 3482 births and 1975 deaths were 
registered, corresponding to 20:7 and 11:75 per hour, and to 
annual rates of 31°] and 179 per 1000 of the estimated population, 


In London last week 2545 births and 1546 deaths were 
registered. Allowing for increase of population, the births were 
seventy-five and the deaths 115 below the average numbers in the 
corresponding weeks of the last ten years. 


THE annual death-rate in London per 1000 from all 
causes, which had been 17°3, 16°8, and 17:2 in the preceding three 
weeks, rose last week to 18°9. During the four weeks ending on 
Saturday last the death-rate averaged 176 per 1000, being 
0:7 per 1000 below the mean rate in the corresponding periods of 
the ten years 1882-91. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17°9 per 1000 of their regate population, which was estimated 
at 10,188,449 persons in the middle of this year. Birkenhead and 
Croyden were lowest with 9°8 ; and Salford and West Ham were 
highest with 20°0 and 22°6. 


A NEW departure in the method of working out chemical 
and other complicated calculations, by means of a slide rule, was 
described by Mr. A. Wingham, at the last meeting of the Iron and 
Steel Institute. The rule described at the meeting is arranged for 
the calculation of furnace charges in iron smelting, &c. It has 
four slides, arranged side by side, and so divided that equal lengths 
on each represent ere amounts of the substances 
to which the scales refer. e bases, ferrous or manganous oxide, 
soda, alumina, and magnesia, are respectively marked on the four 
slides, while the lime scale and the divisions for the amount of 
silica re tee for the production of a monosilicate, sesquisilicate, 
and bisilicate slag, are marked below, on the body of the rule. 
By adjusting the scales according to the results of the analysis of 
the ore, together with a larger undivided slide which covers the 
whole of the scales, and serves asa gauge in moving them, the 
amount of lime, &c., required per hundred tons of ore to produce 
a slag of the desired acidity may be read off at once. 


Proressor Perry has for a long time preached the 
doctrine that the only theory of the transformer that can be care- 
fully worked out—namely, that in which hysteresis is ignored— 
— to be worked out and eg snem with experimental results ; 
and he insisted that when the known phenomena of magnetic 
leakage and slight saturation and Foucault currents are taken 
into account, the results of this theory explain all observed experi- 
mental results. In a recent paper he takes up the general case 
of a transformer with many primary and secondary circuits with 
magnetic leakage, Foucault currents, choking coils and condensers 
in series with or in lel to any or all the circuits. He clears 
away much of the old difficulty by ss that, in all calculations 
except that of the idle current supplied to an unloaded trans- 
former, in all practical cases, exactly the same answers are 
obtained, to four significant figures or more, whether we assume 
the most complicated of hysteresis cycles, or whether we assume 
the very simplest, which is that of constant permeability. It is, 
for example, interesting to observe that a formula never hitherto 
published as correct, often enough used by manufacturers as 
ew correct for practical purposes, is really a very correct 
formu 


In a lecture delivered last month at the annual meeting 
of the Department of Electricity of the Brooklyn Institute of Arts 
and Sciences, Professor Houston said it was related of Faraday 
that when asked his opinion of the future of the electric motor, 
he put up his cane and stopped it. That was Faraday’s opinion. 
Professor Houston’s opinion was more favourable. The true 
efficiency of a triple expansion steam engine, he said, did not 
exceed 17 per cent. asa maximum, With the electric motor we 
could already get an efficiency of from 90 to 95 per cent., but it 
was to-day dependent on the steam engine. A cheaper method 
would be devised for generating currents, and he believed there 
were now those living who would see the steam engine relegated 
to the scrap heap. Possibly the motor of the future would be 
operated by thermo-electricity. Possibly a means would be 
devised of converting the latent energy of coal directly into 
potential electrical energy. He believed in the successful solution 
of the problem of aérial navigation in the near future. He was 
confident that ere long our present methods of electric illumina- 
tion, in which 97 to 98 per cent. of the energy was expended in 
useless heat rays, would be supplanted by one in which the order 
was reversed—in which 97 to 98 per cent. would be converted into 
light, and but 2 or 3 into heat. 


As bearing on steam and vapour condensation, refer- 
ence may be made to a Royal Society paper **On some Phenomena 
connected with Cloudy Condensation,” by Mr. John Aitken, F.R.S. 
This paper is divided into two parts. In Part I. are described the 
different influences which cause the condensation of a jet of steam 
when mixing with ordinary air to become more dense than it 
generally is, and in Part II. certain colour phenomena are described 
which have been observed when cloudy condensation is made to take 
place under certain conditions. It had been previously shown 
that when a jet of steam is electrified the condensation suddenly 
becomes very dense. In addition to electrification, it is found 
that this change in the appearance of the jet may be produced by 
other four causes. There are thus five influences capable of pro- 
ducing the dense form of condensation. These are :—(1) Electri- 
city ; (2) a large number of dust particles in the air; (3) cold or 
low temperature of the air; ( high-pressure of the steam ; and 
(5) obstructions in front of the nozzle, and rough or i ular 
nozzles. It is shown that the mere presence of an electrified body 
has no influence on the steam jet. In order to produce the in- 
creased density the water particles in the jet must be electrified, 
either by direct discharge, or by an inductive discharge, effected 
by means either of a point or a flame. 


Tue rate of deposition in copper refining is usually 
very slow, and it is one of the drawbacks of the process, since 
slow depositicn necessitates large plant. But rapid deposition 
necessitates a larger consumption of power, and larger cost on that 
account, and, therefore, there is a point beyond which it is not 
good economy to go in the direction of more rapid deposition. 
Still, there are cases where, if we had the power to deposit more 
rapidly, it might be found useful to exercise it. The subject of 
more rapid deposition is also interesting from a scientific point of 
view. Taking, as one extreme, the slow rate of deposit, of one 
ampere per square foot of cathode—a rate not infrequent in 
copper refining—Mr. J. Wilson Swan has found that the limit 
in the other direction is not reached by a rate of deposit of 
one thousand times faster. He has produced Fe pao d good 
deposit of copper with a current density of 1 amperes per 
square foot of cathode, At a recent Royal Institution lecture he 
said :—‘‘ This cell contains a solution of copper nitrate with a small 
proportion of ammonium chloride, The plate on which I am 

ing to produce a deposit of copper has an exposed surface of 
oi square inches. Opposite, at a distance of lin., is a plate of 
copper. When I close the circuit a current of 140 ampéres is 
passing through the solution. I continue this for just one minute, 
Now I wash it, and remove the outer edge so as to detach the 
deposit, and, as you see, I have a sheet of good copper—an 
electrotype. To have produced a deposit of this thickness at the 
ordinary rate used in electrotyping operations would have occupied 
more than an hour. Here are some thick plates, deposited at the 
rate of 100 ampéres per square foot. They are as solid and as 
free from flaw as plates deposited ten times more slowly. 








MISCELLANEA. 


Tue Highland and Agricultural Society of Scotland 
— - annual show at Inverness on the 26th, 27th, 28th, ang 
ins 


A HANDSOME model “ Greenwich ” steam fire engine, to. 
gether with gold and silver medals as awards at the Leyton and 
Leytonstone National Fire Brigades Competition on August Bank 
ae have been presented by Messrs. Merryweather and Sons, 

ndon. 


THE new pesneenions at Messrs. Maskelyne and Cook's 
Egyptian Hall, is made on Johnson’s fire-proof partitioning system, 
which is a form of wire netting suppo with rods and hoops and 
covered with fire-resisting plastering, similar to that used for 
ceilings instead of wood laths and plaster. 


Messrs. Dorman Lone anv Co. have sent out a com. 
plete list of steel joists, now rolled by them, including sections up 
to 18in. by 7in., and giving the breaking weights. The steel used 
in these joists is manufactured by the ‘‘ Siemens-Martin” process 
and has a tensile strength of from 28 to 32 tons per square inch, 
with an elongation of 20 per cent. in 8in, , 


Ir is announced from Philadelphia that President 
Griscom, of the International Navigation Company, has completed 
the negotiations with Great Britain for the formal transfer of the 
steamers City of Paris and City of New York to the American 
Registry. The two vessels will be admitted to the American 
Registry immediately, and will in future fly the Stars and Stripes, 


On Monday an engine driver in the Duke of Suther. 
land’s estate yard at Trentham got his arm broken in the machinery, 
and Thomas James temporarily took his place. On Tuesday James 
was doing what has more than once proved a most dangerous 
thing, namely, showing another workman how the accident 
occurred, when he himself was dragged into the machinery and 
mangled beyond recognition. 


A NEw winding machine has just been introduced by 
Messrs, W. T. Glover and Co., of Salford, for very fine wires to be 
wound on bobbins with bevelled flanges similar to spools for 
sewing cotton and silk. They have long made wire winders for 
bobbins with parallel flanges, but have introduced this machine 
with a new differential traverse motion and stop motion to stop the 
bobbin when the wire breaks, to meet the requirements of those 
who wish to wind on bobbins with bevelled flanges, 


Tuer new harbour works at Dover are to be com- 
menced next week, the conditions under which the contract for 
£400,000 was accepted last week being that the work should 
commence within fourteen days. The construction of the eastern 
arm is expected to take six years, during which it is estimated 
that £20,000 a year will be spent on labour alone, as all the con- 
crete blocks will be made at Dover. After the construction of the 
eastern arm @ breakwater will be built, and the harbour will then 
accommodafé the largest liners afloat. 


Art the third ordinary general meeting of the Electrical 
Power Storage Company, held on Wednesday, at the offices, Great 
Winchester-street, Mr. J. Irving Courtenay, the chairman, stated 
that the dividend of 6 per cent, had been earned by their 
secondary battery manufacturing business at Millwall during the 
twelve months which had elapsed since the company took it over 
from the Electric Construction Corporation. The courts in various 
countries were, he thought, arriving at conclusions favourable to 
the interests of those who were supporting the patents—as, for 
instance, the decision of the Imperial Court of Appeal at Leipsic, 
by which the validity of the Faure patent in Germany was finally 
decided ; and, again, the judgment in favour of the Swan patent 
in the United States. 


In view of the determination of the Mersey and 
Irwell Watershed Joint Committee to enforce the law against 
those who continue to pollute the rivers, the various authorities 
and firms in the watershed are bestirring themselves. They look 
for enlightenment to the Salford Corporation, who, for their own 
purposes, have been conducting a series of experiments with 
various sewage disposal methods. The works have during the past 
few days been thrown open to public inspection, and deputations 
have been received not only from the watershed authorities and 
firms, but from Manchester, Blackburn, Leeds, Northampton, 
Lincoln, and other places. The representatives of various 
sanitary engineering firms interested gave descriptions to the 
visitors of the different processes at present in experimental 
operation at Salford—namely, Webster's electrical system, 
Spencer’s carbide process, Mr. C. Bell’s precipitation and filtra- 
tion principle, and the MacDonald filtration method, Such an 
example might be widely followed by other corporations, to 
the advantage alike of themselves and of sanitary engineers. It 
is undoubtedly a good sign that the public are becoming in- 
creasingly alive to the immense hygienic assistance which sanitary 
engineers are to-day able to render. 


TuE breakage of the Spartansburg dam, which caused 
the recent flood along the valley of Oil Creek, with its fatal results, 
seems to have been of more importance, from an engineering point 
of view, than was at first supposed, It is true the dam was only 
10ft. in height, but it impounded a body of water whose extreme 
dimensions were one and a-half miles in length and a mile in 
width. According to press reports, the dam was built by driving 

iles for 150ft. of its length, and earth, rocks, and boards were 
eaped against them. The remaining 30ft. was an earth and rock 
fill without piling, and it was this part of the dam which was 
washed out, according to reports, It is pretty fair proof of the 
rough-and-ready construction of the dam that no waste weir, other 
than the flume for the sawmill, seems to have been provided. 
When the pond overflowed it simply ran over the face of the dam, 
and when the flow was greatly increased by unusual rains, the 
washing away of the earth and rock wall was what might have 
been expected. It is stated, indeed, that the dam broke away 
seven years ago, causing a serious flood, but was rebuilt in the 
former haphazard manner. Some of the Pennsylvania papers are 
beginning to discuss the establishment of a system of State inspec- 
tion for dams and reservoirs ; and, as Engineering News remarks, 
with the record of Spartansburg added to that of South Fork, an 
unprejudiced observer would judge it to be quite time. 


Ir would seem that patents in the United States are 
of more value to the legal profession than to inventors, Referring 
to the accumulator patents in the States, the Llectrical World 
says:—‘‘ There are several claimants for the fundamental patents 
of what is broadly known as the Faure type, and it appears to 
have been difficult to decide who had priority, and to define 
exactly what each claimant had a right to, Even in the Patent- 
office the decision in one case alone is said to have been reversed 
twelve times before the case was finally issued, showing that it 
was not an easy matter to decide. The two principal companies 
in this country have apparently been spending as much, if not 
more time, money and attention in fighting their cases in the 
courts during the past ten years than they have spent in making 
and improving their cells, The batteries are nearly the same as 
they were many years ago, improvements having been but slight. 
The result of their fighting israther ingto outsiders. Itappears 
that each of the two companies has had an injunction granted by the 
courts on the other one, preventing it from using a certain part or 
process, But as each of these parts or processes are essential to 
the manufacture of such a storage battery, it follows that now 
neither company can make or sell. Rumours state that they are 
afraid to carry the case any further, as that might result in 
showing that neither of the patents were good, thus making the 
invention public property , 
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THE BRIDGNORTH INCLINED RAILWAY. 


Tue Bridgnorth Castle Hill Inclined Railway was opened 
on the 7th inst., by the Mayor and Corporation of Bridgnorth. 
The ceremony of starting the first car was made the occasion 
of a holiday in the ancient borough, whose history as a town 

oes back to the time ofthe Danes. The picturesque scenery 
of this spot, the far-famed Castle Hill Walk, has not been 
interfered with, as Mr. G. Croydon Marks, the engineer of 
the work, has concealed his railway in a cutting made some 
50ft. into the rock. 

The Bridgnorth Castle Hill Inclined Railway has been con- 
structed with the view of uniting the high and low towns of 
Bridgnorth, at present separated by a 
flight of some 200 steps and long sloping 

ths. The proposal emanated from Mr. 

farks, of Birmingham, who had carried 
out similar undertakings elsewhere, and 
acting under his suggestions the Corporation 
of Bridgnorth assisted in the formation of 
a company for the purpose of constructing 
the railway. In November of last year the 
first piece of rock was cut, and ever since 
then the task of cutting through some 50ft. 
of solid red sandstone has been going on. 
The gradient or inclination of the track is 
a rise of 1ft. in a horizontal length of 
about 14ft., and the cutting has a verti- 
cal depth at one place of about 50ft. The 
length of the track is 201ft., and the vertical 
rise or lift is 111ft. The system of working 
the inclined cars is covered by patent, em- 
bodying also the engineer’s experience 
gathered from the working of other under- 
takings similar to the one on the north-east 
coast. The motive power is water, em- 
ployed as a balance or counterweight, which 
is led into one car when at the top of the 
track, to overbalance and draw up the com- 
panion car at the bottom of the track. The 
two cars, each capable of carrying eighteen 
ngers, run on independent pairs of rails, 

and are securely connected to each other by 
two steel wire cables, each of which is amply 
strong to do the whole work. Thus, as 
one waterweighted car descends it causes the 
companion car to ascend. The steel rails 
are secured to sleepers bolted down to the 
rock, each sleeper being also held in 
sition by being embedded into concrete 
locks. Water is pumped from the bottom 
to the top tank by means of a pair 
of double-acting horizontal pumps, driven 
independently by a pair of the latest type 
“ Forward” gas engines. The rope for con- 
necting one car with the other is duplicated, 
both being steel wire cables of Craddock’s 
make, each capable of sustaining a load 
fifteen times that which has to be brought on to the cars. 
Automatic wedge brakes come into action in the event of 
either, or, what is impossible, both of the ropes breaking. 
Brakes also come into play if too great a speed is attained, 
and instantly arrest the motion of each car by gripping 
the rails on all four sides. Cars cannot run down the incline 
by themselves, and if left untouched they willstop. Itis only 
when both brakesmen wish the cars to go that they can move. 








LEGAL INTELLIGENCE, 


SUPREME COURT OF JUDICATURE.—COURT OF APPEAL, 
July 16th. 
(Before LonD EsHER, Master of the Rolls, Lord Justice BowEN, 
and LORD JUSTICE Kay.) 
BOTTEMS 7. MAYOR AND CORPORATION OF YORK. 

_ THIS was a case, om part heard, raising in substance the 
important question whether the contractor or employer must 
bear the burden of an enormous increase of expense caused by the 
muddy and unstable nature of the soil, which neither party had 
tested or inquired into, and it will be seen that the Court determined 
in effect that the contractor took the risk of it. The plaintiff 
had entered into a contract with the Corporation of York to 
construct sewers along the banks of the Ouse according to 
certain specifications and plans, and at certain prices for the 
measured work, seteusel as completed. By the contract, 
as usual, the sewers were to be constructed to the satisfaction 
of the engineer, and the power was reserved to him to vary 
or extend the quantities of the work, to alter the line level or 

ortion of any work, to increase or change the size, character, or 
ind of the work, and the contractor was not to have any claim 
upon the Corporation for any such variation or extension, other 
than for the work actually done, according to the prices of the 
contract, And if the engineer used the power thus reserved to him, 
or ordered the contractor to execute the work by day work, an 
order in writing was to be given to the contractor to that effect, 
and any works executed under such order were to be paid for at the 
rates set forth, and orders given verbally were to be regarded as in- 
structions for the execution of the works included in the contract, 
and no timber used and left in the work was to be paid for unless 
ordered to be left in by the engineer. And if the contractor did 
not execute the works in a sound and workmanlike manner, or 
neglected to amend inaccurate work to the satisfaction of 
the engineer, the Corporation might give the contractor 
notice to proceed with the due and proper execution of 
the works, and if he failed to do so, then the Corporation 
might terminate the contract and take possession of the plant of the 
contractor, who was to have no certificate for payment until he 
had finished work to the satisfaction of the engineer to the amount 
of £2000, the total amount at the prices fixed being £55,000, and 
in case any dispute arose the engineer’s decision was to be final. 
The contractor, on the contract being entered into in March, 
1891, commenced the work, but it was found.the soil was of so 
muddy a nature as to require a great deal of propping by timber 
to prevent it from falling in, and so the work was executed under 
great difficulties and at far greater expense than contemplated ; 
indeed, the contractor stated—and, as the learned Judge said, 
correctly—it would cost three times the amount of the estimated 
expense, Under these difficulties, however, in June he had com- 
pleted 136ft. of the sewers, and, as was admitted, this part was 
Well executed by him, But, as he alleged, the pressure of the 
muddy soil on each side a the size of the sewer, the engineer, 
or one of the inspectors under him, again and again required the 
work to be cut out and done in another way, which was done, the 
contractor said, more than once without orders in writing. On 
June 9th the engineer again required him to cut out and reconstruct 
& part of the sewer completed, which he refused to do 
unless ordered in writing and paid for extras, This was not 
agreed to, and on that day he stopped the work and withdrew his 
men, on which the Corporation, baving given him notice under the 
contract, put an end to the contract, and took possession of the 
contractor’s plant, He then brought this action, which was tried 











before Mr. Justice Mathew without a jury, and he came to the 
conclusion, though very reluctantly, that the Corporation were 
entitled to judgment. It was, he said, a hard case. The con- 
tractor had made a very foolish bargain, but he was bound by it. 
According to the law lately laid down in the case of ‘‘De Morgan, 
Snell, and Co, v. Rio de Janeiro Flour Company”—8 the TZimes 
Law Reports, 292—the mae in such cases was the arbitrator, 
and his decision was final. It was quite clear the effect of the 
contract was to deprive the contractor of any right to claim in 
respect of extra work upon the footing that the work had been 
varied unless he had the written order of the engineer, and it was 
entirely in the discretion of the engineer whether he would or 
would not give written orders. The learned Judge, therefore, 
gave judgment for the Corporation, and the plaintiff, the con- 
tractor, appealed. 


THE CASTLE HILL INCLINED RAILWAY, BRIDGNORTH 


The ATTORNEY-GENERAL—with Mr. Bankes—appeared on his 
behalf, and argued in support of his appeal. He was heard at 
some length on Friday, and on the 16th continued his argument. 
His contention was that the contractor was not bound, without 
written orders, to take out and reconstruct the brickwork without 
extra payment, and, unless he refused to do it upon mere oral 
directions, he would not be entitled to claim extra payment. 
Therefore he was compelled to refuse so to reconstruct the work 
once completed, as he could not charge for the extra work. It 
was admitted that the part of the sewer completed was well done, 
and the alteration directed by the engineer was required only in 
consequence of the nature of the soil and involved a total change 
in the nature of the contract wall. [Lorp Justice Kay.—You 
appeal to the principle laid down by Lord Cairns in his 
judgment in ‘‘Thorne v. Mayor and Corporation of London” 
in the House of Lords, that the contractor is not bound 
to do work which is quite different from the contract work 
and involves an entire alteration of it, and that he might say in 
such a case non hac in foedera veni and throw up the contract ?] 
Just so, that is the contention on behalf of the contractor. [LORD 
EsHER.—It supposes something so substantially different as to alter 
the contract into another?) Quite so, and that was so here. 
[LorD EsHER.—The effect of the judgment is that if the engineer 
bad ordered the contractor to take up the whole of the sewer com- 
noe | and reconstruct it on another plan, he would have been 

und to do it?] Yes. [LorD EsHER.—Although the necessity 
for the alteration was caused by the nature of the soil?] Just so. 
[Lorp EsHER.—The engineer never ordered anything as to work 
not in the specification?) That is true. [LorD EsHER.—Then 
from the nature of the soil the engineer found that in the manner 
in which the work was done—though done within the specification 
—it would not do, and he ordered the contractor to take it out and 
do it in another way, also within the specification?] Yes. [LorD 
EsHER.—Then does it not really come to this—which party was 
to bear the burden of the expense of thus changing the work in 
consequence of the nature of the soil?] Yes, and it is contended 
that the change was such as entirely to alter the contract work. 
{Lorp EsHER.—The contract may be oppressive and tyrannical, 
but still it is the contract into which the contractor entered.] But 
it ought, if possible, to be construed so as not to be oppressive and 
tyrannical, and it may be so construed. The contractor who has 
once completed work to the satisfaction of the engineer could not 
be bound to do it over again and without payment. Such a con- 
struction would be so monstrous as to be revolting to common 
sense and justice. The error which lay at the basis of the 
judgment was that the engineer had power to give any order he 

leased for extra work without extra payment. [LORD EsHER.— 
t seems to have been this, that the contractor called upon the 
Corporation to alter the contract in his favour, and, on their 
refusal to do so, threw up the contract.) No, he threw it up 
because they called upon him to do extra work without payment. 
He only asked for payment for extra work “‘as provided by the 
contract,” and objected to doing the work over and over again in 
consequence of the nature of the soil, in which, he said, he had 
already incurred an expense of £3500, and he said “‘ some better 
arrangement must be made.” He only asked for written orders, 
which would entitle him to payment, instead of oral orders, which 


would not. [LoRD EsHER.—Some of the orders were — by one 
of the inspectors who had no power to give orders. RD 
JustTIicE BowEN.—The power was only in the engineer.] They 


were sanctioned by the engineer. [LORD JustIcE Kay.—The con- 
tractor in his letters to the Corporation asked for payment 
for the extra work he had already done under ‘ae aetam, 
which he was not entitled to.] That is true, and no doubt 
he went too far in his demand, but he was not a lawyer, 
and his main demand was as to the future. [LORD EsHER.—Well, 
at all events, he was asking for an alteration of the contract, and 
so the learned Judge says.}] Hardly so, he only asked that written 
orders should be given under which he would be entitled to be 
paid. {LorD EsHER.—It rather appears that he asked that the 
contract should be altered. He said he could not do the work at 
the prices fixed in such a soil, and he must throw it up. [LORD 
JusTIcE Kay.—He says, ‘‘ The doing of the work on the present 
plan is ruining me, fe I must throw it up unless another system is 
adopted.”] He has had no payment for the part of the sewer com- 





pleted and the Corporation have seized his plant. ([LorpD 
EsHER.—He got the contract by the lowest tender and got it 
upon these terms.] Yes, but not knowing the difficulties 
arising from the nature of the soil. The work he has done 
is worth £800 and his plant is worth £1500. [LorpD Justice 
BowrEN.—But he took the contract upon these terms, and 
upon terms too low.] It is no doubt foolish to enter into 
such contracts, but the employers require tenders for the lowest 
terms, and these terms might have been sufficient but for his 
being called on todo the work twice over. It was not the contract, 
but the way in which it was acted upon by the engineer, which 
created the difficulty. [LorD EsHER.—He found he could not 
carry out the contract on the terms he had entered into, and he 
threw it up.] No, he found he could not carry it out in the way 
in which he was uired to do it. The engineer would not tell 
him that he should id for the extra work. [LoRD EsHER.— 
The engineer was not ened to tell him so, or to give written 
orders for the work. He hada discretion. LORD JUSTICE BOWEN, 
—The contractor never said, ‘‘If you do not give me written 
orders for the extra work I must throw up the contract.”] Yes, in 
effect he did say so. (He referred to the evidence as to this.) 
[Lorp EsHER said the result was this—that the contractor 
threw up the contract because the Corporation refused to 
alter it.] What he asked for—that written orders should be 
given for extra work—was quite consistent with the contract. 
{LorD JusTIcE Kay.—But he also asked to be paid for what he 
had already done under verbal orders.}] He was really referring 
to the future. [LorpD Justice Kay and Lorp Justice BowENn 
pointed out that he repeatedly asked to be paid for work already 
done under verbalorders. LORD ESHER also observed that the con- 
tractor asked to be paid for the future by day work, which the 
Corporation might adopt, but were not obliged to.] If the Court 
consider that to be the fair result of the evidence there is an end 
of the case. [LorRD EsHER.—No doubt. It is the finding of the 
Judge, and we cannot see evidence to warrant a different con- 
clusion.] That, of course, virtually determines the case against 
him. But it is submitted that the contractor is entitled to 
be paid for the work done and also for the value of the plant, 
the contract being thrown up. [LORD EsHER.—He threw 
it up, and the question is whether he was entitled to 
throw it up.] He asked for written orders, [LORD EsHER.— 
And you must contend that he was entitled, if they were not 
given, to throw up the contract.] Yes. [LoRD EsHER.—Though 
under the contract the engineer had a discretion. LorD JUSTICE 
BowEN.—He asked to be paid for such work already done, not as 
to the future. Lorp Justice Kay.—He asked that the contract 
should be in some way modified. LorD JUsTICE BOWEN.—A con- 
tractor cannot throw up a contract because the employers insist 
upon a view of it which he objects to. LorD EsHER.—Especially 
in such a case as this, which provides that the engineer is to decide 
as to the meaning of the contract.] The contractor, after suggest- 
ing an alteration, told the Corporation that he must throw up the 
contract, as if it went on he should be ruined. [LorRD EsHER.— 
Just so. He threw up the contract because they would not alter 


it. 

he. Lockwood, Q.C. (who, with Mr. Chitty and Mr. Newbolt, 
appeared for the Corporation), was not called upon. 

Their LORDSHIPS, without hearing him, came to the conclusion 
that the judgment must stand for the Corporation. 

LorD ESHER in giving judgment said, however they might regret 
it, they were bound to give judgment against the contractor. He 
entered into a contract which he found he could not carry out—that 
is, without being ruined—and he threw it up without being entitled 
to throw it up. The real reason why he had come to grief was that 
he had not ascertained the nature of the soil before he entered into 
the contract. In consequence of the nature of the soil, the 
engineer gave orders which he was entitled to give, without any 
extra payment to the contractor. The contractor demanded 
written orders, on which he would be entitled to be paid. That 
was refused, and then he threw up the contract. He was not 
entitled to do so, as he was not entitled to demand written orders. 
He had failed to show any legal ground for throwing up the 
contract and he threw it up wrongfully, on which the Corporation 
exercised their right to put an end to it and to take the contractor’s 
plant. The contractor must take the consequence of the imprudent 
contract he had entered into. The judgment of the learned Judge, 
therefore, in favour of the Corporation was right and must be 
upheld. 

FORD JusTICE BowEN concurred. The real reason, he said, why 
the contractor threw up the contract was that he found that if he 
carried it out he would be ruined. He saw that ruin stared him in 
the face if he carried it out, and so he threw it up, but that he had 
no right to do. There was no ground tenable in law on which he 
could throw it up, and he had thrown it up for a reason on which 
the law did not allow him to do so—that is, on a demand that it 
should be modified. 

LorD JusTICE Kay also was of the same opinion. Though, he 
said, he had the greatest possible sympathy with the contractor, 
he saw no ground on which it was possible to relieve him, as it was 
clear that he had made up his mind to throw it up unless it was 
modified. 

Judgment for the Corporation affirmed and appeal dismissed. 








Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: John W. Midgley, 
to the Sphinx, to date July 16th; and Walter Brown, to the 
Benbow, to date July 19th. Probationary assistant - engineer: 
John W. Figgins, to the Hecla, additional, to date July 2lst. 


INSTITUTION OF MECHANICAL ENGINEERS.—The summer meeting 
will be held in Portsmouth, commencing on Tuesday, 26th July. 
The following papers will be read :—‘‘ On Shipbuilding in Ports 
mouth Dockyard,” by Mr. William H. White, C.B., F.R.S.; ‘‘On 
the Applications of Electricity in the Royal Dockyards and Navy,” 
by Mr. Henry E. Deadman ; ‘“‘ Description of the Lifting and Haul- 
ing Appliances in Portsmouth Dockyard,” by Mr. John T. Corner, 
RN.; “Description of the new Royal Pier at Southampton,” by 
Mr. James Lemon ; ‘‘ Description of the Portsmouth Sewage Out- 
fall Works,” by Sir Frederick Bramwell, Bart., D.C.L., LL.D., 

R.S8.; ‘ Description of the New Floating Bridge between Ports- 
mouth and Gosport,” by Mr. H. Graham Harris ; ‘‘ Description of 
the Southampton Sewage Precipitation Works and Refuse Destruc- 
tor,” by Mr. William B. G. Bennett; ‘‘ Description of the Experi- 
mental Apparatus and Shaping Machine for Ship Models at the 
Admiralty Experiment Works, Haslar,” by Mr. R. Edmund Froude ; 
‘‘ Description of the Pumping Engines and Water Softening 
Machinery at the Southampton Waterworks,” by Mr. William 
Matthews. Tuesday: 10 a.m., reception of the President, Dr 
William Anderson, F.R.S., and members, by the Mayor of Ports- 
mouth, Mr. T. Scott Foster, J.P.: Reading and discussion of 
papers, luncheon in the Town Hall, visit the Royal Dock- 
yard, by permission of the Lords of the Admiralty. Special 
conveyances from Town Hall; fare 3d. collected by con- 
ductors. Institution dinner at the Esplanade Hotel, South- 
sea. Wednesday: Papers; luncheon; visit the Eastney 
sewage tank and pumping engines; Royal Clarence Victual- 
ling Yard, Gosport, by permission of the Lords of the 
Admiralty ; new floating bridge between Portsmouth and Gosport. 
Tickets 2s, 6d. each, if paid for not later than 12th inst.; after that 
date 3s. 6d. each. Thursday : Excursion to Southampton by special 

t R tion on arrival by the Mayor of Southampton, Mr. 
James Lemon, J.P. Visit new Royal Pier ; ——— Dock ; Union 
Steamship Company’s new repairing shops ; Ordnance Survey office 
—or alternatively other works ; Southampton Corporation Waiter- 
works, pumping engines and water softening machinery, Otter- 
bourne ; London and South-Western Railway carriage and wagon 
Works, Eastleigh. Friday: Trip round the Isle of Wight. Satur- 
day: London, Brighton, and South Coast Railway locomotive 
works, Brighton ; and technical school, Brighton. 
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ENGINEERS IN THE UNITED STATES NAVY. 


THE following is the conclusion of the argument of the United 
States naval engineers in support of their Bill to enlarge their 
corps and give them absolute rank :— 

The table on page 7 of the line officers’ memorandum, purport- 
ing to show that there has been a steady decrease in the number 
of commissioned engineers in the British Navy, and a corresponding 
increase in the number of non-commissioned machinists, fails in 
its object, as it shows that the present estimates provide for sixty- 
three more commissioned engineers than were in the service four 
years ago. The increase in machinists is due more to the increase 
in the number of steam vessels, and to the multiplication of 
machinery for all purposes on board ship, than to any other cause. 
It may be added that the large number of commissioned engineers 
stated as having been in the British Navy in 1863 and 1868 is an 
error, many of them having been at the time warrant officers, 
ranking with and after midshipmen. 

The tables on page 8 of the line officers’ memorandum, showing 
the system of assigning engineers to vessels of the French and 
Italian navies, simply illustrate in various places that engineers 
are not assigned to ships with regard to the ship’s displacements, 
as was assumed by the line officers when it served their purpose to 
compare United States and Italian navies on that basis. 

Naval conditions in England are similar to our own, service being 
voluntary, and the sea traditions of the two countries being 
common to one race of people, for which reason it would have been 
much fairer to have given a table showing the practice in England 
in assigning engineers to cruising vessels, instead of forcing com- 
parisons with very dissimilar services. As such a table was omitted 
by the line officers, we will supply one here, showing tonnage, 
horse-power, and number of commissioned engineers as given in 
the “* Navy List” for January, 1892:— 








England. 

— . No. o 

Ship. Tonnage. 1..P. Gan. ie 
Anson... .. 10,600 .. 11,500 .. 7 
Camperdown 10,600 .. 11,500... 7 
Warspite 8,400 10,000 6 
Imperieuse. . 3 10 0.0 5 
Collingwood 9 500 5 
Orlando... 8,509 “5 
Undaunted 8,500 4 
ae 7,500 4 
Mercury 7,290 4 
Thunderer .. 7,0C0 a 
Raleigh 5,640 + 
Amphbion 5,500 4 
Tauranga 4,600 + 
Calypso 3,720 3 
Cossack 3.500 3 
Mohawk 3,500 3 
Canada : 2,430 3 
Tourmaline 2 2,000 3 
Beagle .. 77 2 000 2 
Swallow 3 1,570 2 
Racer .. 97 920 1 
Stork .. 465 250 1 


For purposes of comparison the following table is given, showing 
the tonnage, horse-power, and number of commissioned engineers 
of ships of the United States Navy, the vessels having been 
selected with regard to horse-power to correspond as closely as 
possible with the horse-power of the British ships given in the 
preceding table. The number of commissioned engineers is taken 
from the January “‘ Navy Register” for ships in commission, and 
in the case of vessels not in commission—whose names are not 
printed in italics in the table—the number of engineers given is 
the number allowed by the estimate printed on a previous page. 

The tables show that British vessels of the same horse-power as 
our own carry as many engineer officers as our ships do, and in 
many cases they more. Surely the practice of a navy whose 
reputation is that of England’s is as safe a standard of excellence 
as is the opinion of the ten American line officers who do not like 


engineers, 
United States. i 
ehi aad No. 0! 
Ship. Tonnage. IHP. Com. Eng. 
Cruiser No.12 .. 7,350 21,000 .. 5 
New York .. 8,150 16,500 5 
Cruiser No. 6 5,500 13,500 5 
Baltimore .. 4.600 10,064 4 
Cincinnati .. 3,183 10,060 4 
Indiana 10,200 9,000 4 
Oregon .. 10,200 9,000 4 
Newark... 4,0¢3 8,869 + 
Philadelphia 4324 8.815 4 
Charleston .. 4,040 6 666 t 
Detroit .. - 2,000 5,400 3 
Harbour defence ram 2,183 4,800 3 
Boston.. . 3,189 4,030 3 
Yorktown .. 1,700 3,660 3 
Bennington 1,700 3,446 3 
* Dolphin 1,485 2,240 2 
Machias 1,0 0 1,600 2 
Pebal .. .. 890 1,513 1 
Monocacy .. 1,370 850 1 
Ranger.. 1,020 305 1 


The extracts from the report of the Admiralty Lords regarding 
the probable wants of the English Navy in 1894, quoted on aad 
and 10 of the line officers’ memorandum for the purpose of showing 
that the Admiralty does not contemplate any increase in the 
number of commissioned engineers, are directly contradictory to 
the showing made elsewhere in the line officers’ paper to the effect 
that the British Navy estimates for 1892-93 provide for a consider- 
able number of commissioned engineers more than are now in that 
service. These extracts also give but one side of the case, as it is 
a fact that the publication of the report in question brought forth 
a storm of adverse criticism from English newspapers, and accusa- 
tions that the Admiralty was trying to deceive the public regarding 
the true state of affairs. 

The newspaper canard from the London Times of April 6th, 1892, 
regarding the intention of the Admiralty to reduce engine-room 
complements by 30 per cent., quoted on page 11 of the line officers’ 
memorial, has no value as an argument, as immediately after its 
publication in England the First Lord was called upon for an 
explanation, and he positively denied the truth of the statement, 
which denial was published broadcast in England and the United 
States. Thus, the Admiralty and Horse Guards’ Gazette of 
April 23rd :—‘‘ We had not space last week to comment upon Lord 
George Hamilton’s reply to Mr. Penn in the House, prior to its 
adjournment for the Easter holidays, respecting engine-room com- 
plements. The First Lord denied that engine-room compiements 
had been reduced by 30 per cent.; such a report was, he averred, 
‘ wholly untrue.’ ” 

The table which the line officers give showing the increased 
expense to the Government that will be caused by the passage of 
the Engineers’ Bill, may also be subjected to criticism. 

One objection to it is that it states a certain number of dollars 
as the actual and positive increase due to the Bill, the amount being 
arrived at by supposing that every member of the Engineer Corps 
is to be employed at sea, while the fact is that at least one-half of 
that corps is, the same as the line, employed on shore or other 
duty, and at a rate of pay considerably less than sea pay, a fact 
that should have been considered, and which would have reduced 
the estimate considerably. 

Another and more important objection is that the composition 
of the Engineer Corps in 1899, when the increase in numbers will 
be completed, is not considered fully. At that time the pay of 
engineers on the active list will be less, grade for grade, than at 
present, for the reason that they are paid according to length of 
service in each grade, and not according to grade. All of the 
chief engineers and many of the passed assistants now on the 

*Has been commissioned tince January Ist, with but one commiesioned 
engineer officer. 





active list were inthe Navy during the Civil War and continuously 
since, and have been so long in their present grades that many of 
them are receiving the high rates of pay for third five years, 
fourth five years, and after twenty years in onegrade. Attheend 
of the year 1899 all but twenty-five of the present chiefs will have 
been retired for age, and as this class of retirements constitute 
less than one-half of the vacancies occurring from year to year, very 
few, if any, of the present chiefs will be on the active list then, 
their places be taken by the present assistant engineers 
promoted in the time, and who will consequently be on their 
first or second five years’ pay, and receiving 2800 dols, or 3200 dols. 
per annum instead of 3500 dols., 3700 dols., or 4200 dols., as the 
present chiefs receive. The fifteen chief engineers with relative 
rank of commander, now on the active list—one of the sixteen 
shown by ‘‘ Navy Register” is omitted as he is chief of bureau with 
special rate of pay—are all receiving pay for more than twenty 
years’ service as chief engineers, which is 4200 dols., 4000 dols., 
and 3000 dols. respectively, for sea duty, shore duty, and waiting 
orders. In all human probability there will not be a single name 
on that list in 1899 which has been on the list of chief engineers 
mere than ten years, and consequently the — of the grade 
will be receiving 3200 dols., 2800 dols., and 2400 dols. per annum 
in lieu of the salaries given above. 

Of course the addition of 111 officers of the engineer corps, 
thirteen of whom will be chief engineers with pay varying from 
3200 dols. at sea to 2000 dols. on waiting orders, and the remainder 
passed assistant engineers with pay varying from 2200 dols. to 
1500 dols. will cause a considerable increase in the pay of that 
corps, but without being able to predict who will die, or be retired 
for causes other than age, between now and June 30th, 1899, there 
is no possibility of giving as a statement of actual fact the exact 
amount of ak increase, 











AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

THE annual report of the Mines Department for the Colony of 
New South Wales to the end of the year 1891 has just been pub- 
lished. The aggregate value of mineral products to the end of 
the year amounted to £93,536,963 13s. 9d. For the year 1891 the 
value was £6,655,000, being an increase of £1,371,169 over the 
value raised in 1890, the principal variations being as follows :— 


Increases. Decreases. 
£ s. d. £ 8. 
Silver, lead, and ores .. 817,595 0 0 
i oh abt oe 463,706 13 1 -- 
Limestone (fiux) .. 23368 0 5 _— 
Copper : 31,782 0 0 _ 
Gold . 98,020 16 1 _ 
Silver 39,440 0 0 — 
C—O —e a _ 58,429 0 0 
Shale ch ke - 25,9438 7 6 
The Noble Opal - 15,600 0 0 
Ges cc cc _ 6,673 17 9 


The output of gold from the opening of the gold fields to the end 
of 1891 amounts to 10,373,452 oz., valued at £38,633,477 17s. 10d.; 
the output for 1891 being 153,336 oz., valued at £558,305 12s. 3d. 
The Under-Secretary regrets to say that no effective and economical 
method of treating our pyritous gold ores has yet been brought 
into general use, nor have we yet brought water to bear on any 
extensive scale upon the large auriferous deposits found to exist 
along some of our river banks. He trusts that the tests made 
under the supervision of Mr. Cosmo Newbery in the treatment of 
tailings sent from Victoria to Europe may lead to the profit- 
able working of the large heaps of tailings found on some of our 
older gold fields. 

Coal.—The output of coal for the year 1891 exceeds that of 1890 
by 977,053 tons, and £463,706 13s. 1d. in value. The total output 
during 1891 being 4,037,929 tons, of a value of £1,742,795 12s. 6d.; 
the average price shows an increase of 3°29d. per ton over 1890, 
although that sent to inter-colonial ports realised 6-66d. per ton 
less than in 1890. 

Coke.—The total value of coke produced during the year 
amounted to £76,620 9s. 5d. 

Shale. —40,349 tons of kerosene shale were 
value of £78,160—being 15,661 tons less, or £ 
altbough the average price was ls. 6*7d. higher. 

Silver and lead.—The output for the year was as follows :— 
Silver, 729,590°05 oz., value £134,850. Silver lead and ore: Ore, 
92,383 tons 11 cwt.; metal, 55,396 tons 3 cwt, value £3,619,589. The 
output being £857,035 increase over the previous year, and exceeds 
that of any previous year. 

Tin.—The output of tin was 3441 tons 10 ewt. 2 qr., of a value 
of £271,412. 

Copper.—The output of copper was 4525 tons 11 cwt., of a value 
of £205,093, this being the largest in quantity since 1887 and in 
value since 1891. 

Iron.—The report states that the efforts to establish ironmaking 
in this Colony have, so far, not been successful. Iron made in the 
Colony at present is not from ore, but from scrap, the quantity 
being 4125 tons 16 cwt. l qr. 24]b., valued at £36,101 0s. -3d 

The total number of miners employed in gold-mining during the 
year was 11,166, of whom 708 were Celene The number other- 
wise employed than in gold, coal, or shale mining was 10,009, and 
the number employed in and about the coal and shale mines 11,080, 
making a total of 32,255 men. 

The New South Wales Railway Commissioners have considered 
it advisable to hold another inquiry into the cause of the recent 
railway accident on the Western line, the inquiry being held by 
two gentlemen not connected with the department, viz., Mr. W. 
Cruickshank, chief engineer surveyor to the Marine Board, and 
Mr. J. E. F, Coyle, together with Mr. W. P. Foxlee, engineer-in- 
chief for existing lines. The essential points of the report read as 
follows :—At two o’clock a.m. on the 27th ult. the down Western 
mail—No. 67—was partially derailed at 117 miles 14 chains on the 
Western line. At the time of the accident the train was travelling 
at the rate of twenty-five miles an hour on a descending grade of 
1 in 150, and on a curve of 12 chains radius, in a rock 
cutting. The train consisted of one of the new ten-wheeled 
engines—No. 452—one horse-box, one louvred van, one second- 
class lavatory carriage, one first-class lavatory carriage, one 
sleeping car, one P= van, and one lavatory brake van. 
The total weight of the train, including engine and tender, 
was about 213 tons. e two last vehicles were derailed, 
as well as the hindmost bogie of the sleeping car. One side of the 
brake van, and the end and part of one side of the mail van, were 
torn away by contact with the side of the rock cutting, and the 
axle-boxes on one side of the bogie of the sleeping car were broken 
off. The damage to the permanent way consisted in the breaking 
of two rails in several places, the crippling of two others, and the 
breaking of about fifty chairs. The rails are of iron, double-headed, 
weighing originally 75 1b. to the yard; resting in 27 lb. cast iron 
chairs upon iron bark sleepers 9ft. by 10in. by 5in. We have no 
hesitation in stating that the road is in good order, the ballasting 
and sleepers being all that could be desired. We examined the 
broken rails minutely, and are of — that the primary cause 
of the accident was the fracture of the rail marked A. Its section 
is extremely coarse and slaggy and decidedly crystalline, with 
an almost entire absence of fibre. There was also an undoubted 
“flaw” in the bottom flange, which from its appearance has, in 
our judgment, been of comparatively recent development. It is a 
Park Gate rail, made in 1869, but how long it has been down, or 
the actual amount of work it has done, there is no evidence to 
show, but it may be stated that it has only lost 141b, per yard in 
weight. 

The Minister for Works, N.S.W., recently asked for a return of 
all the pipes likely to be required by the Water and Sewage Board 
for the coming five years, with a view of determining whether it 
would pay to erect a plant for their special manufacture in the 


roduced, at a total 
,943 than in 1890, 


Colony. Mr, Trevor Jones, the engineer to the Board, estimates ! 





— 
the following requirements :—6000 4in., 5000 6in., 2000 9; 
2000 10in., 500 I3in., and 100 15in. per annum for the meh 
years. He also states that he would prefer to modify the specifica. 
tions, by insisting that all pipes be cast ‘on bank” and that 


pipes from 8in. downwards be subject to a severe test. 
or the 1650 tons of cast iron pipes required by the Brisbang 
Waterworks Board, the following tenders were received :— 
Per ton. 
£8 d, 
GeesiMeoaenO Ge. .. «2 sc os oo 6 BB 9ft. lengths 
Burns, Philp and Co., Limited .. i ee 
. *” ” «se oo 8 2 Rm For one shipment 
D. A Brown and Co., Limited, agents 
D.G. StewartandCo. .. .. .. 6 3 8 .. Oft. lengths 
A. Shaw and Co, . 660 .. 18%. ,, 
it a aniet Gas abies DEES: coebs 
J. Barre Johnson and Co., agents for 
R. McLarenand Company .. .. 6 611 oft 4, 
Gibbs, Bright and Co., agents for 
McFarlane, Strongand Co. .. .. 6 9 6 of. ,, 
John Bell, agent for A. G. Kidston .. 611 0 nm ,, 
Alpin, Brownand Co. .. .. .. .. 612 0 ot. ,, 
J. W. Sutton and Co, (Colonial made) 817 6 s » 


The tender of Smellie and Co. has been accepted. 

The Melbourne Board of Works invite tenders for 60,000 barrels 
of cement in two contracts, 50,000 and 10,000. The first to be 
delivered at the rate of 10,000 barrels a month, and the second at 
the rate of 2000 barrels a month, both to commence in August 
next, 

The first of the order for twenty-five locomotives which are 
being built by Messrs, D. Munro and Co., Limited, for the 
Victorian Railways, was delivered on May 15th. It is reported 
that with the exception of the Westinghouse brake and the tires 
of the wheels, the locomotive is entirely colonial manufacture, 
The axles have been made by the Australian Forge and Engineer. 
ing Company, of Williamstown; the steel castings by Smith, 
Phillip, and Dawson, of Brunswick; and the wheels by the Lang- 
lands Foundry. The locomotive has been cmiretaed under tke 
supervision of M. A, Stewart, formerly of Beyer, Peacock and Co., 
Manchester. 

In consequence of incorrect ‘‘ average miles open for traffic” 
being given in the Victorian Railway report for the year 1891, the 
following corrections are necessary in the table as given in the 
issue of THE ENGINEER, March 18th, so far as applies to Victorian 
railways :— 

Average miles open for traffic should be 2650} 


Cost working stock, per mile worked - £1,812 
Rolling stock :— 

Locos., No. per mile worked 0°172 

Carriages = P 0°458 

Wagons 9 9% 2°912 
Total train miles, per mile open 4,622 
Passenger receipts _,, ” £644 
Goods 2 * ~ -. £600 
Total receipts - 9 oe) seh tae: ee . £1,244 
Maintenance of way and works, per mile open .. £161} 
Earnings, permile open .. .. .. 2. se « oo £1,245 
Expenditure ,, ” o es . 872 
Net earnings ,, > 373 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Since the quarterly meetings orders given verbally on those 
occasions have been confirmed by post, and a fair amount of basi- 
ness has been secured, It cannot, however, be said that trade is 
by any means active. 

Stocks of pig iron, however, are understood to be low in this and 
other districts. It is, indeed, estimated that if all the furnaces 
built in Cleveland and the Midlands were blowing, the present 
make of pig iron would be more than doubled. With less than 
half the furnaces at work, the present limited production is going 
into early consumption, and anything like a sudden improvement 
in trade would lead to an immediate increase in blast furnace 
activity. The total number of furnaces now idle in the North of 
England and the Midlands together is understood to be 221, out of 
397 built, and of the former figure 129 are in the Midlands. It 
will be seen that there is “ogee J of room for further improvement 
before the capabilities of the pig iron trade are anything like fully 
taxed 


The small production, combined with the fact that fuel prices are 
fairly well maintained, causes pig iron prices to be kept up to their 
former level. 

Staffordshire all-mine hot blast pigs were on Change to-day, 
Thursday, in Birmingham, and yesterday in Wolverhampton, 
quoted about 62s, 6d.; part-mines, 44s, to 45s.; and cinder sorts, 
37s, 6d. Spring Vale hydrates were quoted 52s, 6d.; B.F.M., 
47s. 6d.; I.1., 40s.; and common, 37s. 6d. Derbyshires were 44s. Ud. ; 
Northamptons, 43s. 6d.; Lincolns, 47s. 6d.; and Shropshires, 
62s. 6d. for all-mine hot blast, and 100s, for all-mine cold. 

Imported pigs were on offer at 45s. for Wingerworth, 50s, for 
Thorncliffe, 59s. for best Barrow hematites, 50s. for seconds, and 
58s. 6d. for Tredegar No. 4 delivered Staffordshire from South 
Wales. 

With reference to manufactured iron, there is a good deal of 
variety in the amount of business on hand, some of the works 
being regularly employed whilst others do not start till the middle 
of the week. Generally speaking, there is not a large volume of 
trade doing, the foreign demand being poor, and most movement 
being experienced in working up sbeets, strip iron, angles, ana 
other descriptions suitable for district industries. 

Galvanis sheets are quiet at about £11 15s, for 24-gauge, 
delivered Liverpool in bundles. Plain sheets for galvanising pur- 
poses are also without animation at about £6 17s. 6d. for singles, 
£7 to £7 5s. for doubles, and £7 17s. 6d. to £8 for lattens. Work- 
ing-up sheets are, however, in fair request. 

n the bar trade some of the ‘‘ list” houses are employed steadily 
upon Government orders, but at most works the mills are employed 
upon second and third-class sorts. Marked bars are quoted £8, 
medium sorts £7, and common £5 12s. 6d. upwards. For puddled 
bars £4 to £4 2s, 6d. is asked, 

Boiler plates are still quoted £9 10s. by the list houses, but 
inferior qualities can be had at £8 10s. and down to £7 10s, 

Hoops are quoted £6 12s, 6d. and tube strip is £5 15s. to 
£5 17s, 6d. 

Best steel sheets for deep stamping purposes are quoted £9 10s, 
to £10 according te quality, but there is much complaint in this 
branch as to competition from outside districts, including Cleveland 
and Scotland. Some makers are now indeed understood to be 
selling at 10s. per ton less than at the opening of the year, and the 
extent to which some outside districts are stated to be underselling 
Staffordshire firms is stated to be 10s, per ton delivered hereabouts 
and £1 per ton on export contracts. 

On the other hand engineering sections continue in good request. 
£6 10s, is asked for rectangular plates jin. to lin. thick ; £6 for 
angles, flats, and girders ; £7 for boiler plates; £6 10s. for tees 
and channels, and £5 15s. for blooms, 

Fuel is in poord d for househoid purposes, nor is the demand 
for steam and manufacturing - by any means brisk, but 
prices are fairly well maintained. North Staffordshire furnace coke 
is quoted 14s, to 15s.; gas coke from gas works 12s, to 13s., and 
carbonised gas coke 9s. to 11s, 6d. For Derbyshire coke for furnace 
purposes, from 14s, to 15s, is asked. Durham foundry coke is 

quoted in some instances as high as 24s, 6d. delivered, Staffordshire 
and Cleveland foundry, 18s. to 23s. 

Gas engineers in this district are interested in a pamphlet which 
has been written by Mr. B, H. Thwaites, on the distribution of 
fuel and power gas. He treats of the economical advantages of a 
supply for gas engines and thermal purposes, and he suggests that 
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ains of the Compressed Air Power Company, now in liquida- 

= might be acquired for an effective experiment in this 
irection. ‘“ 

*. latest item of interest in the domain of local hydraulic 
engineering is the report which the Birmingham Water Committee 
have prepa for presentation to the next meeting of the City 
Council. In this report the Committee give a detailed record of 
the proceedi cted with obtaining the Birmingham Corpo- 
ration Water Act, 1892. The Committee propose to recommend the 
Council to authorise them to pay the town clerk an honorarium 
of a thousand guineas, as a recognition of his services in 
connection with the Bill. The Committee point out that the 
first instalment of the works has to be completed by June 27th, 
1902, and state that the evidence of the engineers goes to show that 
it will be difficult to complete the work at a much earlier date than 
is thus provided. They therefore ask the Council for powers to 
bring the Act into operation without delay, for acquiring the 
remaining lands and easements which will be necessary for 
the works, for obtaining all engineering and other assistance 
that will be required for the engineering and other work, 
and generally for carrying out the scheme, the Committee re- 
porting to the Council from time to time on what has been 
done. The profit and loss account, submitted with the Com- 
mittee’s report, shows a profit for the year ended 31st March, 1892, 
of £3611. The cost of working engines and of wages has risen 
to £23,787. The t of deficiency on March 3lst, 1892, is 
£10,687. 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business throughout the iron, engineering, and coal 
trades of this district continues to move on slowly, in much the 
same lifeless fashion that I have reported for some time past, con- 
sumers buying in small quantities, just to keep them going, but 
there is no disposition to purchase at all largely forward. The out- 
look of trade still shows no improvement, but rather a tendency to 
gradual shrinkage so far as new work in prospect is concerned, and 
the tone generally remains depressed as regards the future. 

The Manchester Iron Exchange was moderately well attended on 
Tuesday ; but business all through was again extremely slow, and 
transactions for the most part were of so limited a character as 
scarcely to afford any very reliable test of prices. In pig iron a 
general absence of inquiries of any weight was reported, and the 
sales effected in most cases were only in very small parcels for 
immediate requirements. Prices for prompt delivery are generally 
maintained at about late rates, but where business for ce 
like long forward delivery is spoken of, the views of buyers wit! 





rd to prices are so much below those entertained by makers 
that even were there any real disposition to operate, it would 
scarcely result in transactions of any importance being put through. 
Quo rates for local and district brands remain without 
material change from last week, Lancashire makers still 
asking about 44s, 6d. to 45s. 6d., Lincolnshire being obtain- 
able at 43s, 6d. to 44s, 6d., and Derbyshire ranging from 
45s, up to 48s. and 48s, 6d., less 24, for forge and foundry qualities, 
delivered Manchester. A rather easier tone, however, was notice- 
able as regards outside brands—good foundry Middlesbrough 
scarcely fetching more than about 48s. 6d., net cash, for 
prompt delivery equal to Manchester, with buyers’ prices for for- 
ward delivery about ls, to 1s. 6d. under this figure. In Scotch iron 
there was very little vm but where there was anything to test 
prices they were slightly lower, Eglinton being obtainable at about 
46s. 9d. to 47s., and Glengarnock at about to 48s, 3d. net, 
prompt cash, delivered at the Lancashire ports. 

In some quarters rather more business is reported as coming 
forward in manufactured iron, and here and there forges are pretty 
full of work, but it is mostly of a hand-to-mouth character, and 
there are very few orders of any weight giving out for forward 
delivery. Current prices remain without any really quotable 
change, Lancashire bars averaging £5 15s., and North Staffordshire 
qualities £5 15s. to £5 17s. 6d. ; ordinary merchant sheets, £7 5s. 
to £7 7s, 6d. ; with the Association list rates for hoops ng 
at £6 5s. for random up to £6 10s, for special cut lengths, delive 
in this district. 

Only a very limited business is being put through in either raw 
or manufactured steel, and prices, if anything, show rather a 
downward tendency. For small yom? parcels of good foundry 
hematites, quotations remain at about 58s. to 58s. 6d., less 24, 
delivered in the Manchester district, but users in a position to 
take fairly large quantities have been able to buy at something 
like 1s, to 1s, 6d. per ton under the above figures, and ordinary 
steel billets scarcely average more that £4 12s, 6d., net cash, 
although £4 15s, is still quoted in some cases. 

In the metal market business all through continues extremely 
dull, and although quoted list rates for manufactured goods re- 
main unchanged, in some instances slight concessions have been 
made to secure business, 

With regard to the engineering industries, the reports received 
generally throughout the district show no improvement, and in 
most departments there is a continued quieting down as contracts 
are completed, new work of any moment that is being given 
out being chiefly confined to what may be termed specialities. 
Locomotive builders are very short of orders, and tool makers are 
not nearly so busy as they were ashort time back. Stationary 
engine builders in the rae | class of work are, however, kept 
fairly employed, and much the same may be said with regard to 
boiler-makers—a moderate amount of work still coming forward 
in this branch of trade. 

The reports issued for the oy month by the trades’ union 
organisations connected with the engineering industries are of a 
ess satisfact bh ter, and show a slight i in the b 
of unemployed, with a tendency towards declining activity in the 
principal centres of ind . It is only in exceptional cases where 
trade is returned as bem the bulk of the returns reporting trade 
as not more than moderate ; whilst in many important districts it 
is reported as actually bad. The returns of the Amalgamated 
Society of Engineers for the month show about 54 per cent. of 
the total membership in receipt of out-of-work support ; and those 
of the Steam Engine-makers’ Society, about 24 per cent. of the 
total membership on donation benefit, both returns being an 
increase on those of the previous month, 

Since I last paid a visit to Sir Joseph Whitworth and Co., of 
Openshaw, near Manchester, they have completed several important 

ditions to their works, and have other extensions in progress, of 
which a brief notice will be interesting. In their tool department 
they have put down new plant of special design, the most noticeable 
being an enormous horizontal lathe or circular planer, the only large 
machine tool of its kind in this country, and constructed to plane 
or turn up to 50ft. diameter. This tool has been specially designed 
for taking in large wheels, roller paths, turrets, and barbettes, as 
well as general work of almost any weight, The machine is also 
constructed so that a large number of tools can be operated at 
once, the driving "ogg being exceptionally —— for this purpose, 
I may add that the representatives of the Russian Government, 
who were recently over ordering a number of special tools, on seeing 
this large circular aegriel were so struck with its general design 
and po oe ag that they at once ordered a tool of similar design 
but slig tly greater range, and this tool is now in hand. In 
addition to this, Messrs, Whitworth have in hand a complete plant 
of tools fer Russia especially designed for gun work, and consist- 
ing of powerful boring, turning, and planing machines; one 
of them an ingot boring machine, weighing upwards of 150 tons. 
Another special order is for the United States; and it is 
significant that, notwithstanding the McKinley tariff, Sir Joseph 

hitworth and Co. are making for America a number of milling 
machines of special design, and intended for work in connection 
with the manufacture of printing machinery. Amongst other 











additions to the tool department, which has also been considerably 
enlarged, is a large machine for taper-boring, so that large guns 
can be yt together without the necessity of shrinking on the 
tubes, In the ordnance department several new powerful lathes 
have been put down, with 48in. centres, and about 118 tons in 
weight. A special feature of these lathes is that they are all fixed 
on one continuous bed, 150ft. in length, and having enormous 
power in the headstocks, as they are geared up to 600 to 1, any of 
the headstocks can be removed, and work up to the whole length 
of the bed, if necessary, can be taken in. In this depart- 
ment Messrs, Whitworth are very busy, and have in hand an order 
for sixty sets of gun forgings and an enormous quantity of 
ammunition for guns, from the smallest size upward, whilst there 
are also orders in hand for a large number of gun-carriages of 
a special design, both for home and abroad. Other special work 
includes several new designs for breech actions in quick-firing 
guns, the mechanism being designed in one instance for opening 
with one continuous action, this action being reversed for closing ; 
and there was also one very ingenious design for closing the 
breech, and firing by a very simple process. I may add that it is 


intended to connect the gun-shop directly with the forge, making | 100 


acontinuous shop 1750ft. in length. In connection with the heavy 
forgings required for gun construction, a new forging press has 
been constructed with a working pressure of 6000 tons, and 
supplied with a couple of hydraulic cranes, each capable of 
lifting 100 tons, A new steel foundry has also been put down 600ft. 
long by 72ft span, with two powerful overhead travelling cranes, 
covering the shop, in addition to which there are a number of steam 
jib cranes, travelling right through the centre of the shop, and 
numerous side jib cranes for light lifts, and the foundry is open at 
both ends, so that locomotives can run right through to the other 
shops. Other recent important additions to the works include an 
exceptionally large pair of horizontal engines and rolling mills for 
rolling weldless hoops, flues, and boiler shells of large size, carry- 
ing out the principle of rolling boiler rings, such as the one which 
attracted so much attention at the Manchester Exhibition, A new 
furnace for annealing castings, after they have left the steel 
foundry, has also been erected; this furnace being capable of 
> work up to 60ft. or 70ft. in length, and it may be added 
that t 

leaving the machine, so as to remove all internal strain, A new 
pit planer for planing 70ft. long, 12ft. wide, and 12ft. high; thus 
ac in every direction, is another new tool, and a spacious well- 
ighted drawing-office—affording accommodation for thirty or forty 
draughtsmen—has also been added to the works. 

In the coal trade the demand both for house-fire qualities and 
steam and forge descriptions of fuel continues very quiet, and 
although very few of the pits are working more than about four 
days per week, supplies are considerably in excess of requirements, 
with stocks accumulating at many of the collieries. List rates 
remain without any really quotable change, and for forward con- 
tracts there is no —— to offer any material concession upon 
present prices ; but for prompt sales there is a slight giving way 
in most cases, and to clear away surplus supplies low res are 
frequently quoted. Where actual! business is Just now being done, 
prices for best coals scarcely average more than lls, 6d to 12s, per 
ton ; second qualities, 10s. to 10s. 3d.; common house-fire coals, 
8s. 6d. to 8s. 9d.; and steam and forge coals, 7s. 6d. to 7s. 9d. — 
ton, at the pit-mouth. There is a continued scarcity of supplies 
as regards engine classes of fuel, owing to the depressed condition 
of the round coal trade, and for these prices are firm at fully late 
rates ; good qualities of burgy averaging 6s. 6d.; the best qualities 
of slack, 5s. to 5s. 6d.; and medium sorts, 4s, 3d. to 4s, 9d.; with 
common descriptions of slack obtainable at from 3s, 3d. to 3s. 9d. 
per ton. 

In gas coal, prices, as pomuinedly ane’. show a weakening 
tendency, and where contracts are being settled, it is generally on 
the basis of a reduction of 3d. to 6d. per ton upon last year’s prices. 

In the shipping trade prices continue very dull, and low prices 
are ruling at the ports on the Mersey, ordinary descriptions of 
Lancashire steam coal not averaging more than 8s, 9d. to 9s. per 
ton, delivered at the Garston Docks, or the High Level, Liverpool : 
whilst best Welsh steam coal, delivered in wagons at Birk d, 
can be bought at 10s., and inferior descriptions at about 8s, 3d. 
per ton, 

Barrow.—A very quiet business is doing in the hematite pig iron 
trade, and there is no life either in the Bessemer or forge depart- 
ments. There is a larger consumption of Bessemer iron by steel 
makers, but in forge and foundry iron very little of anything is 
being done. Orders for all classes of pig iron are comparatively 
few, and the demand for forward deliveries is spiritless, The con- 
sequence is that prices are mainly moved either up or down by 
means of speculators, but makers are still quoting 51s. per ton net 
f.o.b. for parcels of mixed Nos, of Bessemer iron, although trans- 
actions are noted in warrant iron at 49s. 6d. net cash. There isa 
gradual reduction in stocks of warrant iron, which are now down at 
41,000 tons, the decrease this week being over 2000 tons. Makers 
have now in blast thirty-nine furnaces, but in many cases they 
have not been found to work well since the Durham strike, during 
which they were kept damped down for three months. One of 
the furnaces at the Lowther Works, Workington, which was being 
blown in this week, burst, and has had to be blown out. No 
injury to the workmen resulted. 

Iron ore is easy to buy at 8s, 6d. to 9s. per ton for ordinary 
qualities net at mines, but sales are not numerous and forward 
transactions are very few in number. 

Steel makers are fairly but not fully employed. The rail mills 
are busy on about three months’ work, but those at Moss Bay and 
at the West Cumberland works at Workington are still idle, leaving 
only the works at Barrow and those of Cammell’s at Workington in 
operation. There is not much new inquiry for rails, and heavy 
sections are quoted at £4 2s, 6d. There is a quieter tone in the 
steel pes presage material trade, and the Siemens-Martin fur- 
naces and the plate and merchant mills are at a temporary stand- 
still. New orders are not offering in much bulk, and the outlook 
is anything but cheerful. Heavy plates are at £6 per ton net f.0.b. 
Tin-plate bars are quiet, but prospects are better. Blooms, slabs, 
and billets met a slow sale, ire rods very quiet. 

There is not so much activity in the shipbuilding and engineering 
trades as of late. Builders are fairly busy; but in cases where 
overtime has been worked this has now stopped, as the pressure of 
work is over and new orders are only coming in slowly. 

The bulk petroleum trade shows more life, and the transactions 
in timber are on the increase. The shipping trade, generally 
speaking, however, is very quiet ; and the exports of pig iron and 
steel from West Coast ports compare very unfavourably with last 
year, the reduction being more than 100,000 tons compared with the 
first half of last year. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE local iron trade has not been stimulated into any activity 
as the result of the quarterly meetings, at which nothing was 
done beyond making provision for immediate requirements. It is 
doubtful if any lowering of prices would add to demand, but values 
are not altered, and are not likely to fall so long as coal and coke 
continue firm, Stocks of hematite having run short through 
cessation of supply, makers have no fear of maintaining values for 
some time. est Coast hematites are now from 57s. 6d. to 59s., 
mixed numbers, delivered in Sheffield. Derbyshire, No, 3, makes 
from 44s, 6d. to 45s.; forge, 41s, 6d.; Lincolnshire foundry, 
pe Mw and forge, 42s, Bar iron quotations are also well main- 

ined. 

The coal trade is fairly steady, the supply obtained by the five 
days’ week being quite equal to the demand. Silkstones are now 
making froii lls. to 11s. 9d.; best Flockton, 9s, 6d. to 10s. 6d.; 
softs, 10s, to 10s, 6d.—all at the pits. An average weight of coal 





is being forwarded to Londen by rail. South Yorkshire owners 
who work the thick seam are sending a good tonnage by rail 
or river to Hull, thence by steamer to London. A brisk business 
is also being done with Grimsby and Goole; steam coal, where the 
quotations are ruled by contract, is 9s. 6d. per ton at the pits; 
but where it is sold in the open market another 6d. per ton is 
frequently secured. Gas coal, for which there is a better demand, 
is rather weaker. Double-screened nuts are procurable at 8s, to 
8s. 3d. per ton; good engine slack, 5s. to 6s.; smudge, 2s. 9d. to 
3s. Coke fetches from 12s, 6d, to 14s, per ton. , 

A fair business is generally being done in railway material, but 
there is a p tibl kening in the call for wagon wheels and 
steel rails, 

The War-office contracts for tools are at present exciting interest 
—more than usual, indeed, owing to the depression causing a 
larger number of makers to compete. The requirements of the 
ro water Store Departments are rather heavier than before. 
They include 1090 buffers—farriers’-—2700 blades, 260 chisels, 345 
cutters, 3399 drawing knives—farriers’—805 pincers, 1420 britchels, 
700 punches, 398 pokers, 100 edge tools, 100 axes, 590 hammers, 
vices, standing—36 lb.—and 200 scissors—jointers’, The 
tenders go in on Monday, the 25th inst. 

During the week the depression in the lighter trades has 
deepened. Very little has been done in the country markets, and 
the continental demand is excessively light. Business with Spain 
is practically closed, and the state of affairs in [ndia is no better. 
With the reupee at 1s, 3d., large orders for cutlery and hardware 
goods generally are out of the question. Existing rates of — 
and prices of material would make their execution a loss, e 
Teuton continues to make great headway in the Colonies, par- 
ticularly in the secondary grades of scissors and knives, Our 
manufacturers are handicapped in the race for lower-class goods, 
the Germans working longer hours at less wages. There is no 
doubt that the bulk of this kind of business is going to the Conti- 
nent. Saws and edge tools are also in poor request, and only 
those file makers who have Government orders in hand can keep 
their men going on full time. Many cutlers and other artisans are 
idle. Houses engaged in making machine knives, reaper sections. 
and light field and garden tools report that they have had a good. 





e firm make it a special point to anneal all forgings after | seaso’ 


n. 

Messrs. Ward and Payne, the well-known edge-tool firm, have 
just placed on the market a new sheep-shearing machine, which 
they have named “‘ The Argentina.” e owners have spent three 
years in perfecting the machine, which they determined should 
not be offered until it was thoroughly trustworthy. A public trial 
on an extensive scale proved asignal success. The machine, which 
is on the horse-clipper principle, is ran by steam power and friction- 
gearing, the power being conveyed by a patented flexible shaft— 
steel; this is enclosed in another patent flexible tube, which is 
steam, water, and air-tight. The object aimed at and accomplished 
is to keep down the heat. After trial ‘‘ The Argentina” remained 
as cool as when first |. 

The joint is a patented universal ball joint, affording extra free- 
dom to the wrist without any friction whatever. At a recent trial 
on a farm near Barnby Dun, the record was broken, a sheep, whose 
fleece weighed 161b., being shorn in 1 minute 57 seconds, At the 
last trial over 150 sheep were shorn, with such satisfactory results 
that the men who been accustomed to hand shears declared 
they would never use hand shears again. 

I have already mentioned that Mr. Joseph Jonas—Messrs. Jonas 
and Colver, Continental Steel Works—had been appointed German 
Consul bere. Mr. Jonas has now received official notification of 
his appointment, and the locality assigned to him is the district of 
the Cutlers’ Company of Sheffield, and including North Derby- 
shire. The general idea is that the Cutlers’ Company has juris- 
diction in Sheffield alone. This is quite a mistake, as the Cutlers’ 
Company rules in mercantile matters over the old region known as 
Hallamshire, which includes all Sheffield and nearly eight miles 
round. North Derbyshire isa large district in addition ; it includes 
Chesterfield, rapidly rising in importance as a railway centre. The 
office of the re do Consulate is at the works, Attercliffe, 
and Mr. Jonas, who is very highly esteemed by all classes in Shef- 
field, has already commenced the discharge of his duties, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


WHILE it cannot be denied that the iron trade is a good deal 
depressed, and that very few orders are being given out, there is a 
tendency to exaggerate the extent of the dulness, as one means of 
bringing down the prices. Iufiuenced by these reports of bad 
trade now, and worse impending, consumers are only prepared to 
buy from hand-to-mouth, and scarcely an order is offered for 
forward execution, which is only natural when the general belief is 
that prices will be lower. But business is not so as the mer- 
chants would make out ; it is to their interest at present to go on 
the “‘ bear” track, for it is said that they sold ahead pretty 
heavily some time ago, on the strength of a probable reduction in 
the value of iron, and have not covered. Therefore it is incum- 
bent upon them before their contracts fall due for execution to 
secure the iron at lower prices than these at which they sold, and 
they are —e their best to force down the quotations, and 
are delaying the delivery of the iron wherever it is ible to 
do so, But Cleveland iron is very scarce, and merchants who 
have not yet covered have to run about elsewhere to seek it. The 
makers generally cannot supply to customers all the iron that is 
due to them, and thus the margin for sale is very small. Several 
finished ironworks have been unable to keep all their ae 
furnaces in operation the full week, because of the dearth of pi 
iron, and at one leading establishment even the pig iron whic 
was used as the balance weights for the cranes had to be put into 
the cupolas. Stocks in eonsumers’ hands are quite as small as they 
are in makers’. The production of pig is larger than it has been 
since February, but is yet a good deal below the normal quantity ,and 
every ton is going direct into consumption as it is made, in fact some- 
times before it is fairly cold, being required in satisfaction of 
contracts which have fallen into arrear because of the Durham 
miners’ strike. Under these circumstances producers wil! not 
reduce their quotations for prompt delivery, nor will they accept 
the prices which are offered by buyers for forward delivery, 
as there are still chances that may enable them to keep up the 
value of iron over the autumn. For next month and September 
consumers are offering for Cleveland pig 1s. per ton less than they 
will pay for prompt delivery, and this backwardati k 
cannot see their way to take. On account of this delay in the 
buying of pig iron, the Fs eager of Cleveland pig iron tothe Con- 
tinent are considerably below what they would have been if all the 
iron bought had been sent ; the quantity was very small all last 
month and during the early part of this, but is improving now. It 
affords an instance of the scarcity, at any rate, of No. 3 Cleveland 
pig—which is the quality usually taken yy continental consumers— 
that small though the exports are, the makers cannot supply all that 
is necessary, and a considerable quantity has still to be drawn out 
of the public warrant stores. Thus the quantity held in Connal’s 
on Wednesday evening was reduced to 30,597 tons, or 3950 tons 
decrease during the week. 

The most disappointing feature of the pig iron market is the 
almost total tion of the d d for Cleveland iron on Scotch 
account, a market which, till lately, took something like 1000 tons 
a day, or one-fourth of all the Cleveland iron made in the North 
of England. This month, so far, only a single cargo amounting to 
680 tons has been sent, whereas at least 18,000 tons would have 
been sent if the Scotch consumers had not got supplies elsewhere. 
The quality sent was nearly all No. 4 foundry and grey forge, which 
were not madeto any greatextentin Scotland, where the qualities pro- 
duced were mainly Nos. 1 and 3. However, the difficulty experienced 
during the strike in getting supplies from Cleveland, and the 
relatively high prices that were demanded, led to the Scotch iron- 
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masters specially burdening their furnaces to produce ferge iron, | second grade, £6; highest grade, £6 2s. 6d., best bars ranging | tained. For plates as wellas for sheets an extremely quiet d 
and they are for the present practically ahead xem of Cleveland, from £6 bs . to £6 128 6d. ; nail’ rods, £6; sheets, £7 7s. 6d., all is being experienced, and prices even show a slight feline tt 


and not only so, but they are even competing successfully with 
this district for continental business. It is believed, however, that 
shortly Scotch founders will again use Cleveland iron, as they have 
got so accustomed to it as a mixture, and besides this there 
are consumers on the East Coast and along the canal who can 
still obtain Cleveland iron at less than is charged for Scotch. It 
is urged that the falling off is due in some measure to the fact 
that makers cannot supply the iron, and that when the supply is 
adequate Scotch consumers will take more, as it will he 3 pay 
the Scotch blast-furnace owners to continue to make the lower 
qualities regularly. But until the scarcity of Cleveland iron is 
remedied, makers are not likely to reduce their pri ey 
have up to Wednesday evening this month shipped 20,268 tons of 
ig iron, as compared with 22,814 tons in June, and 39,361 tons in 
uly, 1891, to 20th. 

The price of Middlesbrough warrants has yielded a little this 
week. For more than a fortnight they were kept by sellers at 
40s. 6d. cash, but on Tuesday they were reduced to 40s. 44d., and 
then to 40s. 0}d., while on Wednesday morning a recovery of 1d. 
was reported. Makers of No. 3 Cleveland G.M.B. have not reduced 
their price below 40s. 3d., but merchants were on Tuesday and 
Wednesday willing to accept 40s. These figures were for prompt 
delivery, and the iron could be supplied only in very small Seaudl. 
There have been merchants this week who offered to sell 
No. 3 for delivery during August and September at 39s., 
so that they evidently do not look for any material reduc 
tion in prices. Buyers, however, look for greater concessions 
and will not pay 39s., so that there is an absence of forward 
business. No. 1 G.M.B. is quoted 43s. 6d.; No. 4 foundry, 39s.; 
No. 4 forge, 38s. 6d.; mottled, 38s., and white 37s. 6d.; but it has 
been possible to buy the three last-named qualities at 6d. less than 
these rates. The supply of white iron is no longer in excess of the 
requirements, as the furnaces are working more satisfactorily. 
For local hematite 50s. is quoted for mixed numbers, prompt f.o. 
delivery, and the output is almost as heavy as it was before the 

rike. The imports of foreign iron ore have been very large this 
month—they have already reached to more than four times the 
quantity reported for the whole of the month of June. 

Owing to the arrears of contracts left unexecuted because of the 
Durham strike, the finished iron and steel manufacturers are able 
to keep their establishments in full operation where they can get 
plenty of pig iron, but they complain that scarcely any fresh orders 
can be ed in any department, and thus they anticipate a quiet 
time in the latter months of the year. The bar man rs are 
perhaps the best situated, but even they find that the outlook 
is not encouraging. The recent excitement caused by the 
ong agen | elections has appreciably lessened the inquiry 
for iron, manufacturers are glad that this hindrance to 
trade is past. The rail trade is perbaps the least satisfactory of 
any branch, and manufacturers and others would like to see 
the Government of India proceeed more energetically with 
the construction of State-aided lines. Business with another 
of our best markets— South America—is pretty nearly sus- 

mded ; and when it is resumed there is some chance that 
it will not attain former dimensions, as the United States’ 
Government is doing all it can to secure the business for 
the manufacturers of that country by entering into treaties of 


less the usual 5 per cent. discount. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced sewing machines worth £5625; machinery, 
Hyd 3 steel goods, £6520; and miscellaneous iron goods, 


The coal trade is quiet, the demand both for hcmo use and 
export being necessarily curtailed by the holidays. Prices are, 
however, unchanged, the rates at Glasgow Harbour being as 
follows :—Main coal, 7s. 6d.; splint, 8s. to 8s. 3d.; ell, 8s. 3d. to 
8s, 6d.; and steam, 10s, to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE has been no recovery of prices in the steam coal trade, 
and quotations continue to range from lls. 6d. to 12s. for best ; 
lls. to lls. 3d. for seconds ; and inferior steam coal as low as 
9s, 6d. Small steam, as usual, when large is declining, shows a 
better appearance, and as much as 6s. 9d. to 7s. is readily 
obtained. House coal is both in limited demand and stagnant 
ee Coalowners, however, are not disposed to sell for future 

eliveries at low rates, as it is certain that in a short time, 
especially if the wintry summer continues, the demand will im- 
ee Present quotations, Cardiff, are: Best, from 12s.; No. 3 

ondda, 12s.; brush, from 9s. 9d.; and small, 8s, to 8s. 3d. 
During the last few days there bas been an increased demand for 
coke. Prices in Cardiff a are 17s, to 18s. for furnace, and 20s, 6d. 
to 22s. for foundry. Swansea prices are lower: furnace, 15s. to 
16s.; foundry, 18s. to 20s. This simply shows the quality of the 
article, such cokes as Gilfach Main, and Llwynpia (Rhondda) being 
Al. Patent fuel is quoted the same, 10s. 9d. to lls. at Cardiff 
and Swansea. The latter retains the superior trade in this article. 
Last week the shipments included 3950 tons to Italy, 3200 to 
Algeria, 1000 to Spain, and 725 to France. 

Pitwood, with a drooping coal trade, also shows declining prices, 
Cardiff quotations are 14s, 6d. to 14s. 9d., Swansea, 17s. to 17s. 3d. 

The lessened mineral trade has told — the Taff Vale receipts. 
—— receipts have fallen during the week from £11,149 to 

Anyone who adds to the acreage of No. 3 Rhondda, the 4ft. 
seam, and the Mynydysl seams, deserves well of his country. 
I am glad to report that Mr. W. C. Beddoe, Llancaiach, has opened 
out a large field of the last-named coals at Cae Pistill, from a level 
of 30 yards length. As this coal is only fourteen miles from 
Cardiff, the find is important. 

A fair bulk of trade continues in coal at all the ports, Cardiff, 
Swansea, and Newport ; and good-sized tonnage can be seen an 
day at the Bute Docks. Yet there is no denying but that trade is 
dull. This is always so, it is true, about this time of the year ; 
which is generally adopted as the holiday season, coalowners and 
‘*people generally at the docks,” being scattered all over the 
country, to come back and hope for better times and in fuller vigour 
for the beginning of autumn. 

The Pontlash Coal Company, near Liandebie, Carmarthen, is 
run to Lianelly and Swansea. 





commerce wherein they make valuable concessions in return for 
allowing the admittance free of duty of United States iron, steel, 
hardware, &c., manuf: Only about £4 net at works can 
now be got for heavy rails, and £5 net for steel sleepers. Common 
iron bars are £5 10s., best bars £6, best best bars £7, iron ship 
lates £5 5s., iron boiler plates £6 5s., iron girder plates £5 10s., 
iron ship angles £5 2s. 6d., iron engineering angles £5 7s. 6d. 
steel ship plates £5 17s. 6d.,'steel boiler plates £6 17s. 6d., steel 
es 12s. 6d., all less 24 per cent. f.o.t. 
the shipbuilding and engineering trades are now quiet, and 
the reduction of which was inevitable in the latter when so 
much business was driven away by the thirteen weeks’ strike in the 
early part of the year has now tobe made. Engineering firms have 
had since to take reduced rates, so as to enable them to 
compete with other districts, and it is found impossible to 
continue to pay the high wages that ruled previous to the 
strike. Accordingly they have in the Wear district given 
notices to the members of the ited Society of En- 
gineers, the Boiler-makers’ and Iron Shipbuilders’ Association and 
others, to the number of 20,000, that 10 per cent. will be taken off 
the wages of all on time or piece earning per week and above; 
nee cent. from those earning between 20s. and 30s. per week ; 
and 5 per cent. from those ing less than 20s. per week. The 
men seem to be disposed to resist the reduction, and further claim 
that the masters shall establish the eight hours’ day on the lines 


adopted at Messrs. Allan’s Scotia Engine Wo Sunderland, and 
which Messrs. Allan declare to be an unqualified success. Notice 
has been given by the shipowners of the North-East Coast that the 


wages of seagoing engineers will be reduced, and a joint committee 
of masters and men has been appointed to settle the question. It 
is probable that a wages board will be formed to regulate wages 
and conditions of labour of seagoing engineers in this district, and 
disputes will thus be avoided in the future. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


w pig iron market closed on eoneieg <t last week 
for the annual fair holidays, and did not open until Tuesday. The 

t of busi doing bas nm limited, and there is little 
change on the quotations that were current last week. The value 
of Scotch warrants is from 41s. to 41s. 4d. cash, hematite from 
493. to 49s. 6d., and Cleveland nominally 40s. 

The inquiry for makers’ iron is quiet, and one or two of the 
special brands are rather lower in price. G.M.B., f.0.b. at 
Gl w, Nos. 1 and 3, are quoted 41s. 9d. per ton; Monkland, 
No. 1, 438. 6d.; No. 3, 42s. 6d.; Carnbroe, No. 1, 43s. 6d.; No. 3, 
43s.; Clyde, No. 1, 48s.; No. 3, 46s. 6d.; Gartsherrie, Summerlee, 
and Calder, Nos. 1, 49s. 6d.; Nos. 3, 47s.; Coltness, No. 1, 
52s, 6d.; No. 3, 48s.; Gl ock, at Ardrossan, No. 1, 50s.; 
No. 3, 47s.; Dalmellington, No. 1, 47s.; No. 8, 46s.; Eglinton, 
No. 1, 468.; No. 3, 45s.; Shotts, at Leith, No. 1, 5ls. 6d.; No. 3, 
49s, 6d.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 47s. 6d. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 6179 tons, compared with 5627 in the corresponding 
week of last year. 

; There “ay somes = blast, Ree me with 72 at * o- 
ast year. the total are ucing ordinary and specia 
brands, 30 hematite, and 6 basic tn, — 

The demand for hematite is quiet, but the prices have been 
inclined to firmness, as warrants seem to be somewhat strongly 
held, and stocks are small in the North-West of England. e 
output there will no doubt soon be on a more extensive scale, but 
it would appear that makers here have considerable inducements 
to produce hematite, even although a proportion of the make 
should have to go into store. Spanish ore is purchased at moderate 
rates, and the freight from Bilbao to Glasgow is also light, owing 
to the want of employment for steamers. For these reasons 
smelters can afford to go on making hematite for stock should the 
— demand not be sufficient to carry away their whole 
outpu 

Business is quiet in the steel trade. The works are closed at 
ae. for the holidays, and very few fresh orders are coming to 

and, Prices continue on the basis of £6 3s. 9d. to £6 5s. for ship 

— less the 5 per cent, discount for delivery in Glasgow 

istrict. 

The finished iron trade is inactive, the works being closed for the 
holidays. Orders come to hand very slowly. Makers quote angle 
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12s, 6d. per ton, the lowest grade of common bars £5 





d; 400 acres, with =. 

With the cessation of political fever amongst the colliers there is 
an increased disposition to discuss the sliding scale, and that is to 
substitute it when the year ends. The majority evidently re- 
garded the system of the General Federation with doubt, and some 
of the skilled leaders are pointing out as matters of arithmetical 
certainty, that the system is not so favourable to the collier as the 
sliding scale principle. 

On Monday there was a large gathering of colliers from all 
quarters to Penydarran, near Merthyr, and the audience bad the 
benefit of several able — who took a common-sense 
view of the situation. Everyone was agreed that the scale had 
given substantial benefit, and was a t improvement over the 
old irregular arrangements which existed between tbe employer 
and employed. The difficulty was in arranging such a scale as 
would S acceptable to all jes, Other speakers gave their 
objections to the General Federation, and, judging from the 
opinions expressed and con., it seems likely now that a revised 
scale will be oaatel. Perhaps, by the time the old one ends, the 
colliers will see more clearly than now that the falling coal market 
is not due to the action of sliding scales, as some allege, or to 
individual action at all, but has its cause in deeper waters, such as 
increased rivalry, foreign, and depression in genera! industries, 

The tone of the Birmingham meeting will have confirmed my 
repeated statements of late that an improvement is taking place 
in the steel trade. In an interview with one of the principals 
of a large works, he admitted that things were better, ‘‘ though 
rails were quiet.” As to steel bar, ‘‘ Weare all busy, and it is 
well for tin-plate makers that it is selling for so low a price, for 
their prices for plates are much too low.” This hits the difficulty 
in the centre. A better price is wanted for tin bar, and an 
improved one for tin plates. My impression is that this will be 
brought about in a very natural way. The demand for plates will 

= improve, prices will lift, buyers must give them, and then 
bar wi up in sscnmenpn 2 

Considerable cargoes of foreign ore are coming in for Dowlais, 
Ebbw Vale, Cyfarthfa, and Tredegar, and from various quarters 
scrap steel and old rails, all — 
that matters are mending. This wee 
quantity of pig iron and steel bar. 

Quotations on oa Swansea mid-week were as follows:— 
G w pig iron 41s. 3d.; Middlesbrough, 40s. ; hematite, 49s, 6d. ; 
Welsh bars, £5 5s. to £5 10s.; steel rails, heavy, £4 2s. 6d. to 
£4 5s.; light, £5 5s. to £510s, Steel and iron sheets unchanged. 
Bessemer steel: Blooms, £4 7s. 6d. to £4 10s.; bars, £4 12s, 6d. 
to £4 15s.; Siemens, £5 to £5 2s. 6d. Tin-plates: Bessemer, 
12s, 3d. to 12s. 6d.; Siemens, 12s, 6d. to 12s, 9d.; ternes, 22s., 24s., 
26s.; best charcoal, 13s. 6d. to 13s, 9d. 

Large consignments of tin-plates continue to be forwarded to 
America, and the demand generally is good. Last week shipments 
amounted to 69,288 boxes; received from works, 68,813. Present 
stock in hand, 143,581 boxes. The outlook continues to be good, 
and promise of better prices shortly. Now that the elections are 
over, men appear to be settling down, and work more regularly. 

An inquiry bas been held into the death of two men by a fall in 
the Cwm pit of the Cyfarthfa Collieries, and, as it was shown to be 
one of pure misadventure, not in the least reflecting upon the 
management or upon the men, a verdict was returned in accord- 
ance, 


Swansea imported a large 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

Activity in the general iron industry of this country is by no 
means as brisk as it might be, but at any rate, steadiness is to a 
certain extent making up for what is wanting in animation, and 
while actual buying and selling transactions remain still of little 
weight, the confident tone continues unabated, and seems still to 

int to favourable P 

On the Silesian iron market only a v quiet business is 
reported to be doing in the various branches of ironindustry. Pig 
iron, especially, appears to be weakly inquired for, so that stocks 
have increased of late. In consequence of this the Friedens- 
Laura, and Julien-Hiitte have put out some of their furnaces, 
bringing the number of blast furnaces now in blow down to 
twenty-four only. In previous years thirty blast furnaces were in 
blow out of forty-one existing in Silesia. In the malleable iron 
department the bar mills are, comparatively speaking, in a satis- 
factory condition, although there is very little fresh inquiry coming 


forward just at present. There is much underquoti on 
so that the price of M, 132°50 p.t. can only with dificulty be main- 


with the activity in coke, |’ 





move in a downward direction. 

In Austria-Hungary demand and sale on the iron market, though 
by no means very lively, may yet be termed regular, and on 
whole sufficient to keep the works well employed. Prices haye 
until now, shown a pretty firm tendency. Regarding the different 
branches of the iron e, pig iron has remained somewhat 
neglected. The inquiry coming forward for bars and plates hag 
been normal, while girders and hoops were in rather lively request, 
The Convention of the Austrian Rail Works, which would have 
expired at the end of 1892, has been prolonged till 1897, [y 
France the iron market has generally remained quiet, an increasin 
activity being nowhere perceptible. Frices have remain 
unchanged from a weeks. In Paris bars are quoted 155f, to 
160f.; girders, 165f. to 170f. p.t. at works. 

Business on the Belgian iron market continues to drag on in rather 
an unsatisfactory fashion. The strife between syndicate and 
producers continues to be carried on. Buying, of course, ig 
restricted to the smallest ible quantities. ith the exception 
of locemotive factories, the construction shops are but weakly 
occupied, Regarding the export trade during the last five months 
steel rails show an increase of just 12,000 t. or 16,000 t. ; drawn 
wire has also been — in larger quantities lately ; the same 
holds for plates. The export of bars and angles, on the other 
hand, has decreased by = 6000 t. Import of pig iron has gone 
down from 58,000 t. to 43,000t. Of forty-six existing blast furnaces 
twenty-five were in blow in June; of these twenty-five blast 
furnaces, ten fall to the Charleroi district, eleven to the Liége 
district, four to Luxemburg district, fifteen of them producing 
1205 t. forge pig iron per day, three P soagees 220 t. foundry pig 
and eight producing 605 t. basic. The production in June and 
during the first two quarters of 1892 and 1891 was as follows :— 





June, June, Jan. to June, Jan. to June, 
1892. 1891. 1892, 1891, 
Tons. Tons. Tons, Tons. 
Forge pig... 86,150 .. 31,800 .. 236,600 .. 195,810 
Foundry pig .. 6,600 .. 5,880 .. 28,640 .. 28,295 
Basic .. «. 18,150 .. 12,960 .. 90,790 .. 75,056 
Total 60,900 .. 50,640 .. 355,980 .. 294,161 


Compared to previous week, the Rhenish- Westphalian iron market 
shows but little alteration, demand and sale remaining quiet, but 
fairly satisfactory. In the iron ore trade a steady business is 
being done; prices are for spathose iron ore: M. 8 to 8°40 p.t,; 
roasted ditto M.11 to 12 p.t.; Nassau red iron ore is being paid 
with M. 9 to 9°20 p.t. for the 40 p.c. contents, For Luxemburg. 
Lorraine minette, 40 p.c. contents, M. 3:20 p.t. is given, minor 
qualities being quoted M. 2°40 to 2°60 p.t. net at mines. The 
iron market has, with regard to sale, remained in its 
ormer state. What is reported of spiegeleisen, namely, a good 
market for small lots, may also go for the other sorts of pig iron, 
Generally speaking, buyers do not show any inclination to place 
orders for future delivery. Spiegeleisen is quoted M. 55 p.t. 
Rhenish-Wesphalian forge pig, No. 1, M. 50 p.t.; No. 3, M. 45 p.t. 
Siegerland, good forge quality, M. 48 p.t.; hematite, M. 66 p.t, 
Foundry pig is comparatively little inquired for at M. 65 for No, 1, 
M. 57 for No. 3 p.t. Basic stands at M. 47°50 to M. 48 pt. 
Bessemer, M. 54 to 55p.t. at works. Luxemburg forge pig is 
uoted M. 40 to 40 50 p.t. at works, On the malleable iron market 
the tolerably good activity of previous weeks has continued, in 
some cases even improved. Bars have met with regular inquiry, 
and the prices fixed by the convention are on the whole readily 
granted. By far the greater number of the works report them- 
selves well satisfied with present employment. For girdersa lively 
request has been coming forward ; unfortunately prices, which had 
been somewhat firmer of late, are strongly depressed by newly- 
rising competition. Orders for hoops continue to come in with 
considerable larity, and there is, on the whole, less reserve on 
the part of the buyers. In heavy plates, especially for boiler-making 
arposes, an increase in employment is reported, while the con- 
ition of the sheet trade has remained unchanged. Here alsoinquiry 
may be said to have improved, but prices are by no means satisfac- 
tory. Rivets continue neglected as before. Ironfoundries and 
machine factories are reported in irregularemployment. The on 
factories are busy in the completion of old orders. At alate tender- 
ing for steel rails M. 114 p.t. was the lowest offer, others ranging be- 
tween M. 115 to 120 p.t. Fish-plates were offered lowest at M. 107 
pt: others going up to M. 135 p.t. Forsleepers M. 103-50 was the 
jowest bidding, while others offered up to M. 104°75 and M. 114 p.t. 
at works, e following are the present list prices per ton at 
works:—Good merchant bars, M. 11) 50 to 120; angles, M. 125 to 
130; girders, M. 87 to 90; hoops, M. 130 to 135; billets in basic 
and Bessemer, M. 85 and more ; heavy plates, M. 160; tank ditto, 
M. 150; steel plates, M. 150; tank ditto, M. 140; sheets, M. 140 
to 150; Siegen thin sheets, M. 128 to 135; iron wire rods, common 
quality, M. 125; drawn wire in iron or steel, M. 115 to 125; wire 
nails, M. 127-50 to 130; rivets, M. 160; Bessemer rails, M. 112 to 
120; fish-plates, M. 117 to 135; steel sleepers, M. 112 to 118; 
— sets of wheels and axles, M. 275 to 285; axles, M. 220; 
steel tires, M. 210 to 230; light section rails, M. 95 to 100. 

An association is said to have been formed, with Gebriider 
Stumm and Fr. Krupp at the head, for the purpose of acquiring 
the de Wendel ironworks in Lorraine. Negotiations are very near 
being concluded. The og would be above eighty millions, 

About this time of the year, when travelling by land and by 
water is at its height, railway accidents and river casualties are far 
from uncommon. This year, the catastrophe at St. Gervais, caused 
7 natural forces, exceeds anything that has been experienced 
of late years. The suddenness of the disaster in the middle of the 
night, when noattempt could be made to help, the number of lives 
lost, said to approach 200, and the value of property destroyed, 
all render this case particularly dreadful, and it is probable that a 
dark gloom will be spread for a time over this spot which hitherto 

n resorted to as a favourite place for quiet enjoyment and 
restoration of health and spirits, and which appears to include 
both the sublimest charms and the most awful dangers of nature. 


In June this year, French import was worth 357 millions, 
against 369 millions of previous year. Export in June reached 
319 millions, against 280 millions of the year before. 


With to the proposed International Berlin Exhibition, 
considerable difference of opinion stil] exists in industrial centres. 
For those works which produce the heavier kind of goods are not 
in favour of the plan, while some of the smaller manufacturing 
branches are, All a in declaring that trade and commerce 
must not be burdened with expenses, but that those Berlin circles 
who first raised and pushed the whole idea ought to be called upon 
to come forward with their assistance. There is not a doubt, how- 
ever, that in case the proposal is carried out the Rhenish- 
ee iron industry will do its best to be worthily repre- 
sented, 








ACCIDENTS IN Mins.—On Monday the Lord Mayor will preside at 
the Mansion House over a conference of authorities of miners’ per- 
manent societies and others, and a paper will be read by Mr. Louis 

lor, entitled ‘‘ Are —— Accident Risks iy mae wl Mr. 
Chamberlain’s Commission is now investigating the whole subject 
of explosions in mines, and, with the assistance of Lord Rayleigh, 
Sir William Lewis, and Mr. Fenwick, M.P., a very exhaustive 
report is expected shortly. 

DewspurY.—Mr. H. C. Marks, Assoc. M. Inst. C.E., Borough 
Engineer and Surveyor of Dewsbury, has recently received two 
additional eee accompanied by a substantial increase of 
salary, viz., that of Water Engineer to the Dewsbury Corporation, 
and eer to the Dewsbury and Heckmondwike Waterworks 
Board. This latter sy supplies water to the boroughs of 


Dewsbury and ey, and the Local Board districts of 
Heckmondwike, Loothill, Nether, Ravensthorpe, Skelmanthorpe, 
and Flockton, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 12th. 

TuERE is a feeling of ——_ in the iron trade 
throughout the coun The trouble at Home- 
stead, though it may settled by soldiers, may 
result in differences that will break out in the 
near future. The workmen aredetermined not 
to permit the scale of prices to terminate at the 
close of the year. The omplovenne on their side, 
are determined that it shall. ork at that time 
is generally slack, and better terms could 
made. Advices from Chicago, St. Louis, Cincin- 
nati, and other Western iron centres, all show 
that a slight oe eg has set in for finished 
iron and steel products, and there is a di ition 
to place contracts for delivery during the next 
three or four months, Prices are paw A low. 
Tide water quotations for No, 1 standard are 
15 dols., No, 2 14 dols., and Brey forge 13 dols. 
Southern furnace companies rgently offeri: 
supplies this week in the North. ‘West, but fin 
buyers there inclined to delay a little ‘antil the 
scale question in Western Pennsylvania is 
of, 








NEW COMPANIES. 
Leo following companies have just been regis- 
tered :— 


Richmond (Surrey) ogy Light and Power Com- 
pany, 

This company was 4 yoo with a capital of 
£50,000, in "7b dase, carry out the terms 
and peoknrns of the y Baber (Surrey) Electric 
Lighting order, 1883, in so far as the same may 
be carried out in accordance with the — 
of an ment made 8th December, 1891, be- 
tween the Corporation of the Borough of Rich- 
mond of the one part, and Latimer Clark, Muir- 
bead, and Co., Limited, of the other part, and 
with a view thereto 'to carry into effect an 

ment expressed to be made between L. 

Clark art, whereby ¢ and this company of the 
other part, where’ gh — of said contract 
of 8th December, to be assigned to the 
company. The first pedonien are :— 


W. E. G 7, King’s Bench-walk, Temple .. 
Bir E. Herat, 0 0.B., Belle Vue House, Hic 
mond, 8. 
D. B. Hi 


eis Maidenhead, Berks ee 
R. L. Kidd, Kewfoot-road, Richmond, 8. W. 
J. res, Richmond, 8. W.. 
F. B. Alston, K.0.M.G., 09, Becloston-equare 
E. ©. Curtis, 15, Cranly-place, 8.W... ee 
The number of directors shall mn ey bon than 
three nor more than ten. The first to be elected 
by the signatories to the memorandum of 
association. Qualification, £200. Remuneration, 
£600 per annum divisible. 


Lithanode and General Electric Company, 
Limited. 


tt et 


This company was registered with a capital of 
£100,000, in ny £1 shares, to adopt and carry into 
effect an ent expressed to be made 
between the Mining and eral Electric Lamp 
Company, Limited, and its liquidator of the one 
part and this company of the other part; 
generally to carry on business as electricians, 
mechanical engineers, gas engineers, lamp manu- 
facturers, manu chemists, contractors 
for public and private works, &c. The first sub- 
scribers are :— 


J. E. Huxtable, 14, St. Helens-place, B.C. .. .. 
©. H. B. Ince, 102, *lexander-road, South Hamp: 


L. Mossop, B. 4, ?, “Cambalt-road, Putney 
C. R. Pearson, 2 2, ’Balfour-terrace, igh toad, Ley: 


ton: e 
J. E. Wood, 10, Pla quett-road, East Dulwich 
A. C. Crane, 8, Wood-lane, road Bot 
J. H. Catan, 14, se insite South Clapham 


tee hale e directors shall wt - ‘mn than 
three nor more than nine. The first to be 
pp by the signatories to the memorandum 

association. Qualification, £500. munera- 
tion, £100 each per annum, chairman £50 extra ; 
in addition to the foregoing, 10 per cent. on the 
net profit after yegment of of 15 per cent. dividend. 


we Boiler Com; Company, Limited. 

y was — with a capital of 
£16, 000, in’ £20 shares, to acquire the under- 
taking of boilermakers and engineers hitherto 
carried on by J. H. and J. M. Holman, at Carn 
Brea, Cornwall, in accordance with an ment 
made July 6th ‘between J. H. and J. M. olman, 
of the one part, and F. Andrews, on behalf of 
this company, of the other part, and to develope 
and extend tend the same. 

The number of directors is not to be less than 
three, nor more than seven. The first are the 
first three signatories to the memorandum of 
association, Qualification, £400. Remuneration, 
£50 each per annum. 


ee 


Steam Users’ Patents Company, Limited, 


oan com was registered with a capital of 

in 4b shares, to carry into effect an agree- 

ment a ot to be madet between J. R. Rhodes 

of the one part and this ony of the other 

gp and to carry on the business of boilermakers 

1 its branches, as dealers in steam traps, 
lubricators, boiler tubes, &c. 

The number of directors is not to be less than 
three nor more than seven. The first are J, R. 
Rhodes, mi director, W. H. Peacock, F. 
Milne, and 8. W. Rhodes. Qualification, £100. 
Remuneration, £120 per ans annum, divisible, 


Png Rail Traction C Company, Limited, 


was registered with a ca 9 = 
F210 sha to carry into 

ent made ao une between F, a 

E. Walters, Mott, P. O’Donnell, E. H. 

Woods, W. H. Woodoock Sir J. Kitson, J. H. 

nie +e P, tees and A. G. : of the one 

c. Hatt, on 0 company, 

of If the ot Kad part, for the acquisition of pire 

tents relating to improvements in rolling stock 

a railways, and to develope and turn to account 

e same, 


210,00 000, tn in £1 


The number of directors is not to be less than 
three nor more than seven. ‘The first are A. G. 
Evans, F. Purdon, and E. H. Woods. Qualifica- 
= be shares, Remuneration, £350 per annum, 

visible. 





Beira Railway Company, Limited. 

This company was red to construct or 
procure the construction of a railway from 
Pungwe, on the south-east coast “of Africa, to the 
eastern boundary of the British sphere of influ- 
ence in South Africa, in satisfaction of the obliga- 
tion of Portugal = a convention with Great 
Britain, da’ llth June, 1892, and of the 
obligation of the Companhia de Mozambi ue, 
under royal decrees of a dated 11th Feb- 
ruary, 1891, and 30th July, 1891, and to construct 
or procure the construction of any other railways, 
tramways, and roads in connection with such 
railway, or which may seem capable of being 
profitably worked, and for this purpose to acquire 
all the rights and ‘interests of TheodoreVan Laun, 
under two agreements made by him with the 
Companhia de Mozambique, dated respectivel 
12th September, 1891, and 8th February, 1 
sanctioned by the Portuguese Government by 

royal decrees dated ively 10th October, 
1891, and 3rd March, 1892; to equip, work, 
maintain, and improve the said —T. aan 
ways, and roads ; to construct docks, arbours, 
iers, wharves, canals, reservoirs, embankments, 
irrigation works, rainage and water works, 
perar ad light, telephonic, telegraphic, and power 
upply bee gl hotels, warehouses, stores, and 
ther works and conveniences; as mechanical 
caglaee, carriers by land or water, warehouse- 
men, forwarding agents, insurance agents, 
err owners, coke manufacturers, miners, an 
metallurgists; to lay out land for building 
purposes ; the promotion of companies, and the 
general ess of a financial agency. For the 
purpose of ration the number of members 
is declared to be unlimited, each of whom under- 
takes to contribute to the ‘assets of the company 
in the event of winding up, a sum not exceeding 
£1, In order to determine the poten 5 = 
which the members for the time toe of th 
company are interested in the compan. SS 
800,800". shall be deemed to be divid into 
shares which may be increased as may 
be deemed expedient. The first subscribers 
are: — 


Shares. 

a (Lord), The Cottage, escapist 
Surrey . oe 100,000 
Geo. Cawston, Warn: nford-court. E. EC. Ss 
A. Beit, 29, Holborn-viaduct, E.C. . 100,000 
Cc. H. Weatherly, 19, St. Swithin’s- jane, ‘EB. C. 100,000 
E. E. Smi Cromwell-road, 8. W.. 00,000 
E. C. chee’ i, 5 Wood. vale, Honor Oak. 8. E 50,000 
J. F. Jones, 18, Cornwall -mansions, N 50,000 


There shall be six directors rn oie he mem- 
bers of the company, the first to be appointed by 
the subscribers to the memorandum of associa- 
tion, the following provision to be observed—two 
be appointed by the British South Africa Com- 

pany, two by the Companhia de Mozambique, and 
two by Hy. Theo. Van Laun. Remuneration to 
be fixed in general meeting. 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Oftcial Journal of 


- Application for Letters Patent. 

«’s When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

6th July, 1892. 

12, a. param &c., Woeet Rims, J. Hudson, Bir- 

ingham 

12,4 464. CircutanR Kwyitrinc Macuines, J. Smith, 
Keighley. 

1 eee Cuaracter Detineator, E. J. Chabrel, 

on. 


12.466. Extraction of the Bitrer Paixcipce in 
Luprnes, W. Kottgen.—(B. Miinsberg, Germany.) 
12,467. MaNuracrure of RUSHES, W. G. Potter, Bir- 


12,468. Exxcrrictry Meters, J. Edmondson and J. 
12008 nr Pw: T A. 8. Cartwright 
EPAIRING PNEUMATIC TIR! 
and A. Blackwell, Birmingham ti 
12,470, — ‘tREs for ELOCIPEDES, V. Woodfield, 
12,471. Deon F Frames, W. Rockliffe and E. Jobling, 
Durham. 
12,472. Apparatus for Licutinc Matcues in WIinp, 
W. Edwards, G. C. Elliott, and A. Bamford, Man- 


+ — eo og Hill. 
12; 474. Sarety Arc Lamp, irmingham. 
12, 475. Tue Sarery, W. Dalton, inokpeel. 
12,476. InpucTIon of aes F. Brown and A, Cheet- 
ce ag 
12,477. Boots, G. 
12, 478, Potato Sate Mreehelenla Leeds. 
121479. lias Repvcina VALVES, A. Prentice, 


12,480. Conn Sprnpizs, G. Bell and A. C. Hovey, New- 


ches 
12,473. , = Tuses, G. 


castle-on-Tyne. 

2,481. "Coume for Castine Incots, E. Cope and A. 
13 follings, a 

12, a LLING Tubes, E. Cope and A. Hollins, Liver- 


poo! 

12,488. AGRICULTURAL PLovaus, H. D. Mawle, London. 

12,484. ‘‘ Exceision” Sprine Mup-ovarp, J. Hubbard, 
Dublin. 

12,485. ‘' Times Bunpier,” J. ete 

12, 486. Curtinae Macuines, &c., 


lasgow. 

12,487. Watcu Guarp, J. H. Gillespie, Glasgow. 

12,488. Gum Morstengrs, J. P. Bayly.—(J/. Vreeland, 
United States. 


) 
Se Sranp for Cycizs, G. Simmonite, 
12,490. Fin-proor Fioors, W. Smith, London. 
12,491. Treatine Ores, J. David, London. 
12,492. ExTractine SiLver from Org, &c., J. David, 


ndon. 
— Grinpinc or CrusHING MILLs, T. W. Brittain, 


Hull. 
I, Cochrane, 


on. 
12,494, Bearinos for Revotvine Sxarts, W. Gould, 
ate So’ A. J. Cooper and E. E 
. TakinG SounpmNes, ° and E. E. 
Wigzell, London. 
12,496. Winpino-up Toys, 0. F, A. Réell.—(W. C. 
Ou Holland. 
12,497. Gas Morons, J. E. Burr and M. Donne, 
on, 
1LERS, H. Schomb' London. 
121499. Roturne Mint, A. Sean, London. 
12,500. Com- wunan DaLIVaRY Aveahates,2. R. Hughes, 


12,501. Batioons, W. R. T. , London. 





Boggis, \e 
= Dravout Exciuper for Doors, C. H. Parkin, 


12,503, Wincues, J. Temperley, London. 
12,504. oe Gas Lamps, 'F. Siemens, 


ag oo Gucorms, &c., Woop, J. Bouillon, fils ainé, 


12, > TeLePHonge TransmiTTeER, R. H. Jones, 
mn: 
12,507. Sawmsa Merar, W. H. Beck.—(C. Spofford, 
United States. tes.) 
12,508. ee the Fiow of F.uip, H. 8. Maxim, 


‘12,509. a Sraira, J. H. Hull, A. H. Foss, and 
£. B. Worthington, London. 


12,510. PortaBLe LetHaL ‘Cuaxass, G. E. Sadler, 


12,511. Ciorcuzs, E. Willans, London. 
SS ConstrucTinc Firzproor Fioors, J. Salkeld, 


12,518. ‘Banaxtme Frax Rug, G. E. Donisthorpe and 
T. Burrows, London. 

12,514. Casn hecreraatwa Macuines, E. N. Foote and 
ads Range, London. 

12,515. PapLocxs and other Locks, The Co-operative 
Padlock Society, Limited, and H. Tuckley, London 

12, pom Tuoxtmatixa Raluway Lings, W. E. Ferguson, 


12,617. _ Power Macutneg, L. Wake, London. 

12,518. Crezaninc Woopwork, A. J. Boult. —(2. 
Leliévre, France.) 

12, pe Fitiune Cartrines, &c., Cases, W. J. Orsman, 


12,520. Mo OUTHPIECE for Musical InsTRUMENTS, E. and 
J. B, Al London. 
aye. ccna Sar, Coat, &, A. C. Cuneo, 
ivi 
12,522. ol Ti11s, H. P. Lavender, London. 
12,523. Mourupiece for MusicaL INSTRUMENTS, J. B. 
and E. Albert, London. 


7th July, 1892. 
12,524. Fire-escarg, C. J. Fox, Birkenhead. 
— NavicaB.eand other BatLoons, A. H. Gladwin, 


on, 
12,526, Printing on Grass, W. W. Cleland, Belfast. 
12,527. ConstrucTION of Pianorortes, 8. Jenkinson, 


on. 

12,528. Switcnes, G. L. Anders and W. Kottgen, 
mdon. 

12,529. ‘‘ Desipzratum” Por Lirrer, H. Carew, Kast- 
urne. 

— — for Doveu, J., T., and J. Vicars, jun., 
vi 

12,531. MecHanisM for SHapina Paper, R. Dalton, 

Bristol. 

12,532. Sarrts and Currs, G. T. Thornhill, Scotland. 

12,538. VacinaL Syainces, J. R. Trott, , London. 

12, 534, WasHine Mace J. | Rede Manchester. 


12)535, Dampina og - Mottershall, ‘London. 
12; 586. Sarery Pins, 


, 8. 
12, _ Steam WASHING Macuuxes, J. Heselwood, Man 





12,588. 388. SPINDLE for Sporwine Frames, W. E. Heys.— 
(C. V. Clotty, Fra —_ 
12,589. VenTiLatinc Buiipines, H. A. Poole, Man- 


12,540. NEEDLE Lusricators, W. E. Heys.—(Schiffer 


and Budenberg, Germany. 
12,541. Knittinc Macurne, J. Harris, Cheltenham. 
12, = Horsesnoes, E. Bouchard, Glasgow. 
a Onwaments to Lapizs’ "Bexrs, A. 


yy and Sons, Walsall. 
128 org bob Srrarmers, J. Sturrock and G. D. 
ee, , Dundee. 
12,545. ATTACHING Paps to HEExs of HorsgsHogs, 8. 
Hill, Exeter. 
zy LD. 
12,546. Testixe Percussion Caps, &c., W. D. Borland, 


mdon. 

12,547. Extract from Sza Water, J. Turns, Wallsend- 
on-Tyne, 

= Inpicatine the Nawezs of Stations, P. A. Hale, 


12,549. BitLiaRD Cuzgs, G. H. Wildsmith, Leeds. 
12,550. Froatine StranpeD Suaips, G. W. Clark, Bir- 


m' 

12,551. Rattway Onatrs and Fasrenixos, R, Ames, 
Nottingham. 

——-. Removine Scauzs in Borers, G. P. Gardner, 


12,553. UntversaL THERMOMETER, E. Edwards.—(H. 
Hartl, Austria. 

12,554. Extraction of Gorp from Ones, C. M. Piel- 
sticker, London. 

12, | poten REFRIGERATING Rooms, W. Boldt and P. Vogel, 


12,556. _ for Wie and other Liquips, W. 
Parkinson, London. 
12, a CigcuLaR Saws for Curtixa Mera, A. Cook, 


lasgow. 
12, nab FootBatis, W. R. Thomlinson and W. Dickson, 


12,559. Paceuasve Tram-cars, &c., F. Yeomans, 
Sheffield. 

12 560. Looms, J. Whiteley, London. 

12,561. Mirrors, J. Challinor and F. Fidler, Man- 


chester. 

12,562. Carnrniaces for Rartways, R. M. Cushman, 
London. 

= for Wiuxpows and Baas, C. N. Nixon, 


12,564. Rait Joints, B. Blears, London. 
12,505. Taps, Evered and Co., Ld., and T. D. Gadd, 


don. 
— Tacs or Fastentnes for Braces, 0. Bates, 
ve 
12,567. Brake Apparatus for Lorrizs, W. B. Berrey, 
Liverpool. 


12,568. BREECH-LOADING Fire-arms, G. H. O. Riidiger 
and O. A. Lange, London. 

12,569. tt. for S bins-ane, W. W Winans, London. 

12,570. Recutatina Freep of Grain, P. Loughry, 
on. 

12,571. Protectine WaTER- LEVEL InpicaTors, A. 

ckermann, London. 
12, , My Device for SECURING Wartcues, A. Bray, 


— "Hav - RAKING Macuines, E. L. I. Blyth, 

on. 

= Means for Surrortine Doors, &c., A. Gerber, 
on. 

12,575. Coin-acTUATED VENDING Apparatus, G. Jehle, 


ee Fruit Cars, A. T. Perkins, London. 
ay DRAWING-BOARD ATTACHMENTS, &c., A. T. Page, 


don. 
12,578. SAFETY Lirts, &c., W. Schermuly and E. B. 
Tones, London. 
— Manvractureof ANTHRA-QUINONE sane ae Seen 
ya omen —({ The Farbenfabriken vormals F. Bayer and 


» Germany. 
1258 580, ALIZARIN Derivatives, B. ee 
Farbenfabriken vormals F. Bayer and Co., mat yA 
12,581. Sounp1nc-Boarps of Pianorortss, &c , G. E) 
and A. Klumpp, London. 
eas Tear-oFF CaLenpars, &c., F. Murphy, 


8th July, 1892. 


12,588. } aed Levets, J. R. Ore Lancashire. 
12,584. Srrtina ‘ Porrer’s Suir,” J. C. Bailey and H. 
Podmore, 8 


taffordshire, 
12,585. ae Cun, = H. Forester, Stafford- 


12,586. Dextrin, T. yg Car 
12,587. Tennis Sxoxs, H. . WwW. 8B oo and J. 8. 
Crowley, Manchester. 
12,588. roa Rng J. H. Hargreaves and J. G. 
udson, 
12,589. Avromaric Matcu-sox, F. W. Rudersdorf, 


12,590. Darvme Mrcuanism for Lataes, W. Hudson, 





ley. 
7 Storrers and Borris, &¢., J. Barlow, 


12,592. Wirz Door-mats, J. B. and F, Rowcliffe, 
Manchester. 


me 593. Tecame os for Excixgs, Pumps, &., L. Cress- 
‘ani 

12, 1594. Packine for Exornes, Pumps, &c., L. Cress- 
well, Manchester. 

12,595. Means for Strinaine Instruments, T. Barnes, 
Manchester. 

12,596. ARTIFICIAL WHALEBONE, P. Dame and L. 
Prud’ hon, London. 

12,597. Tospacoo Pipes, E. 5 ope Newc:stle-on-Tyne. 

— Hoxipers for Cur Fiowers, &c., J. T. Brown- 
low, 

12,599. Neurratisina the Visration of Cyczes, T. 
Healy, Dublin. 

12,600. coral Looms, J. Oakes and T. Munday, 


12 601. —— for Burtpixec Purposzs, A. Sharman, 
Huddersfield. 
12,602. Gono-BeLLs, H. Hebden, Harrogate. 
12,603. Pumps, J. C. Hudson, London. 
12,604. SipHon Borries, F. W. McDonald, Liverpool. 
12,605. Burrer Servers, E. A. Goddin, London. 
12,606. Broken Wire Srrainer and Menper, A. 
Simpson, Sunderland. 
12,607. Bottixe Reis, A. M. Robinson, Liverpool. 
12, "608. Cycuzs, C. B. Lawson, Glasgow. 
12,609. Stream Generators, J. — Glasgow. 
12,610. Woven Easep Ga.oon, J. Cash, 8. Cash, and 
. A. ndon. 
12, 611. Pen Hoxpvers, W. P. Thompson.—{ A. Basch, G. 
Dieling, and L. Wilhelm, Austria.) 
net. ‘gage aaaae Macuines, J. L. Drouilly, 
ve; 
12, Greed + ames CrrcuLaTinc Boriers, R. R. Gibbs, 


i 
12,614. . eamene Music Paces, G. R. Rissone.—(S. 
Serra, Italy. 
12,615. ATTACHMENT of VENEERS to Bopigs, G. Sauter, 
ndon. 
12,616. ate on Rartways, G. H. Brockbank, 


—_— ‘Casron, 8. P. yt London. 
12,618. Watt Socket, L. Schramm and §. T. Wyand, 


Coane 
12,619. E.zorric Swircn, L. Schrammand 8. T. Wyand, 
London. 


12,620. Keys, J. Mandt and H. Hunholtz, London. 

12,621. Bicycte Dress Guarps, W. J. Sidwell, P. 
Stevens, and J. J. Prentice, London. 

12,622, Fitrers, J. Hampton, London. 

12,623. FLowsgr-pots, A. B. Stokes, London. 

12,624. Curtain Hooks, J. Woodcock and J. W. Carr, 


ndon. 
—_. Rore Curr or Grip for Tuss, R. 8. Williamson, 


on. 
12,626. Cars, W. Brock, London. 
12 627. — MacHINEs, W. 8., W. W., and J. K. 


12,628. Desaane, 3 W. Parkin, London. 
12,629. BurcLaR ALarms, W. W. Climenson, London. 
12,630. Drawine Corks from Borties, J. R. 8. Hayes, 


don. 
yg, orto Sussrirutes for Inp1a-RuBBER, T. 8S. Lemon, 


12,632. TREATMENT of Miix, A. Bernstein, London. 
12,638. UMBRELLA Hover, R. Prudden, London. 
12,634. Supportixc, &c., PaPER Rous, J. Haskins, 


London. 
—. Marxine Boarp for Cricket, E. R. R. Bindon, 


ndon. 
12,636. Carrs, Tagua and other Furnitrurz, H. 
raves, 
12,637. eweem, C. Jones and R. Thomas, London. 
12,688. 1 Tas for Hancinc-up Coats, W. N. Rowe, 
on. 
12,689. Sears, &c., W. Fischer, London. 
12,640. FENCING, G: G. M. Hardingham. (Felten and 
Guilleaume, Germany ) 
12,641. Exrractinc Metat from Ore, J. C. Mont- 
gomerie, London. 
12,642. SURPRISE on, F. Fitt, London. 


9th July, 1892. 


12,648. Levene og &c., G. G. and A. E. Rhodes, 
Heckmondwi 

12,644. Tire, J. wright, Oldbury. 

12 le a and Cootine Wort, R. H. Leaker, 


12,646. ig el and similar Taste Games, K. 
Wri ight, G 

12,647. Martin, London. 

12, 648. WATER-CLOSETS, W. Munns. —{A. O’Brien 
and G. B. Child, United States. <4 

12,649. Parer-HoLpine Device, W. H. Munns.—(D. F 
Oliver, United States.) 

12,650. Fiusninc Apparatus, W. H. Munns.—(A 
O'Brien and G. B. Child, United States 

12,651, Cycte Rim for Prevmatic Tings, J. E. Ball, 

‘ow. 

12,652. Sewrnc Macuines, K. Necker, Liverpool. 

12) 3 _ Hanvep Lever Lantern, J. G. Hartell, 

12,654. Brinez for Guitars, P. Willis.—(A. H. Hines 
and J. B. J. Schmidt, United States.) 

12,655. Conpurts, P. Willis.—(C. H. Bates, W. A. 
‘Miller, and W. Ragan, United States. 

12,656. TransMittinc Motion to Rounpasouts, J. 
McCormick, Manchester. 

12,657. RerusE ConsuMine Furnaces, 8. Comolli.—(Z. 
7% Comolli and C. Conteville, Braz cts 5) | 

12, = Se, P. Cohen and A. Dunkerley, 


12,659. Stream Borters, J. Wild, Ro: 
12, = Derivatives of AcETIC ACID, C. Lowe, Man- 


ag ow BRACKET Backs, H. Meynelland C. E. Williams, 


on, 

12,662. Pyeumatic Trres, 0. H. Guest, London. 

12,663. Screw Proretcers, J. Harper, Liverpool. 

121664. CaaRciNe Retorts, The Automatic Coal-gas 
Retort Company, Ld., London. 

Bure Forminc HEaTED AccUMULATORS, G. Garassino, 


jurrey. 
2,666. Mountinc Metatuic Bepsteaps, J. and H. J. 
Coe and G. Hi , Smethwick. 
= REGENERATIVE URNaceS, B. J. Duff, Glasgow. 
. Preumatic Tires, J. Moseley and B, Blund- 
“ae Manchester. 
So to Prevent Rust and Weak, T. Bills, 


= Wine Mats and Fasrics, J. Nichols, Birming- 
= Stream Furnaces, J. Sutton and J. W. Buckley, 
19472, Racocarive Suprry of Steam, G. L. Davies, 
= — Corron and other Wanps, J. Clarke, 


mn. 

12,674, ComprneD WHISTLE and Bracexet, E. W. 
r, London. 

12,675. Non Corrosiste Batt Fioat, 8. Owen, 


ndon. 

a 676. canton, W. T. —, Mancheste: 
2)677. 7 Yarns, 8. H. and J. 8. _ and 
mp Doxey, Manchester. 

12 oe “Maxie Compressep Bricks, J. J. Whittaker, 
Manchester. 

12,679. Smart Latnes, Turns, &c., 8. Squire, 
London. 

12,680. CrrcuLatinc Water, G. Zahikian and H. 
Michaux, London. 

12,681. Toy Buitp1Nos, H. Reason, London. 

12,682. CowsnvEp Day and BiLu heen, 2. J. Sprigge, 

12 _, Carryine Sticks on Vetociprpss, P, Schilling, 

mdon. 
12,684. TaBLE Betts, P. Schilling, London. 
12) 685. En yy and Lowerine Apparatus, T. Row- 
on 
12, 686. Pumps, G. A. Fleuss, London. 





12, 687. Gun Harpoons, A. Norman, London. 
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12,688. Preparinc Piates for Lirmocrapay, H. Bitt- 
ner. London. 
12,689. Screw Prope.ters, E F. Farcot, London. 
12,590. TaReapine Saurries, H. H. Lake.—(7. Vimer- 
eati, Italy.) 
11th July, 1892. 
~~" papenenel Apparatus, 8. F. Walker, 


ardiff. 

12.692. Castors for Fornrrurg, J. Swithenbank, jun., 
Bradford. 

12,633. Lockine, &c., Doors, J. Pickles and C. Arnold, 
Bradford. 

12 694. Hawxrne Macuines, W. H. Coulter, Halif«x. 

12,695. DasBBinc-BRUsH MecHanisM, E. Bray, Leeds. 

12,696. Gas Fires, J. Johnston, Glasgow. 

12.697. Ree.ine, &c., Corron Yarn, J. Whalley, Hey- 


wood. 

12,698. Reep for Weavine, J. Dismore, jun., Bally- 
mena. 

12 699. Sream Traps, D. B. Morison, Hartlepool. 

12 700. Canryinc WiREs over Housss, D. W. Peaks, 
Northampton. 

12 701. Day Gas Merers, F. Wright, London. 

12,702. Lirrixe Lips of Biscurr Boxes, T. F. Senior, 
Sheffield. 

12,703. Apsustine Buinp Corp Puteys, 8. H. Parkin, 
Birmingham. 

12.704. Preumatic Tires, F. 8, Potter and L. E. Wood, 
Birmingham. 

12 705. Cons ecrine Jacguarp Carns, R. T. Gillibrand, 
London. 

12,706. Revivine Sitk and Feit Hats, J. Harris, Man- 
chester. 

—_ Waste Firrines for Basins, &c., J. J. Wilson, 


we 

12,708. Fastenincs for Hincep Winxpows, A. F. 
Hewitt, Liverpool. 

12,709. Horrnounp and Co.rsroor Curg, J. A. 
Morris, Coventry. 

12,710. Cueckine the Receipt of Money, J. M. Black, 
London. 

12,711. Lixment for Cycusts, &c., J. A Morris, 
Coventry. 

12,712. Causisc Waves to Bate Ovr Warer, W. 
Cooper and J. Holdsworth, Hull. 

12,713. Vesseus for Raisinc SusMeRcED Suips, C. 
Strutt, Essex. 

12,714. Wagers for Carriaces, G. J. Bellingham, 
London. 

12,715. Toy, R P. Beattie, London. 

12,716. Maxine Heatine, &c., Gas, A. Noteman, 


naon. 
12,717. Water Waste Preventers, 8. Johnson, 


mdon. 

12,718. Box for Matcues and other Articiss, G. Rose, 

London. 

12,719. ALuminicm, H. J. Allison.—(P. A. Emanuel, 
United States.) 

12 720. CoLouninc Matrers or Dyess, J. R. Geigy, 
London. 

12,721. Crank Drivinc Mecuanism, J. Leclerc, 
London. 

12,722. Toy Biacxsmrrus, W. Cottrell, Croydon. 

12,723. Corrine Books, C. Blancan, London. 

12,724. Jomstosc EaRTHENWARE Pipss, F. 8. Mayo, 
London. 

—, TaaNsPorTiNG Bricks or the like, J. M. Dubrot, 


mdon. 
. MaNUFACTURE of SuLpHuric Acip, E. J. Barbier, 
London. 

12,727. VentrLatinc, W. B. Walters.—{J. Anderson and 
A. Morrison, New Zealand.) 

12,728. Protective Paints for Inox, P. Lehmann, 
London. 

12,729. Excrves, J. Burdett, London. 

12,730. Pyeumatic Tires, &., Michelin and Co., 
London. 

12,731. Ecrecrrotytic Extraction of Zixc, Siemens 
Brothers and Co., Ld.—{ Messrs. Siemens and Halske, 


Germany ) 

12,732. Protective Parts for Suips, L. Pflug, 
London. 

12,733. Propucine Antimony, C. D. Abel.—{ Wirth and 


Co., Germany.) 
12,734. Switcnes for Raitways, O. D. Sjéstrém, 
Loudon. 
12,735. Supports for TetecraPH Insuators, J. C. 
uller and G. Fuller, London. 
12,736. CiGaRETTe Macuing, W. A. Hulse, London. 
— Evecrric Switcues, T. Jenner and G. B. Wilkes, 


London. 

12,738. Lock Cur Box Fives for Lerrers, A. E. 
Walker, London. 

See for Fitoxo Lerrers, &c , A. E. Walker, 


ion. 
12,740, Dress and other Trumines, J. Webb, Man- 


chester. 
12th July, 1892. 


12,741, Artistic Marstz, F. A. Shaw, London. 
12,742. Butters for Ain Guws, &., B. R. Banks, 


mdon. 

12,743. THERMomeTeERs, A. E. Dean, London. 

12,744. Exposives, H. J. Allison.—(A. C. Rand, United 
8 


ta tes. 
12,745. Evecrric SicNaLLinc Apparatus, H.J. Allison. 
Standard Electric Signal Company, United 


States. 
12,746. Fiusnixe Drains, Sewers, &c., W. 8. Free- 
man, 01 
12,747. Macuine for Wasnina Barrets, J. Clegg, 
m, Bury. 
12.748. Horse Hogs, &., J. B. and T. Edlington, 
Lincoln. - 


12,749. Suips’ Loos, J. Johnson, Hartlepool. 

12,750. Starr Rop Eve, W. G. Davies. London. 

12,751. Door Locks, C. E. Candee; Glasgow. 

12,752. Revotvine Canvas Tarcet, &., G. Parker, 


ec. ’ 
12,753. Saors for Horses, A. Albert, London. 
12,754. Sxates, W. White, Birmi I 
12,755. Hypravic Motors, A. Vilanova, London. 
12,756. ARtiFiciaL Stone, W.' P. Thompson.—(la 
Société Anonymedes Constructions Economiques, 
Belgium.) - 
12,757. Boots and Suozs, W. P. Thompson.—{J. Seh, 


Germany. 
12,758. Removinc Buicut from Fruits, &., G. G. 
Blackwall.—{G. Goubau, France.) 
12,759. ELectric Raitways, W. P. Thompson.—(A. H. 
Hieatzman and H. D. Hieatzman, United States ) 
12,760. CaNDLE-HOLDERs, H. M. Peak; Liverpool. 
12,761. VeLocipepe WueEe s, C. Hyde, Liv 1. 
12,762. Compustion of CarBonacezous Furt, E. A. Erb, 


don. 
12,763. CatcH-PIT, &c., for Street GULLies, J. Phillips, 

London. 
12,764. InrLaters for Pyzumatic Tires, P. Parker, 


1 

12,765. Smoke Economiser, L. Delaney and P. Ker- 
shaw, Bradford. 

12,766. OsctttaTinc Srzam Enoing, A. Hudson, 
Bradford. 


12,767. TrLe Presses, A. M. Strusholm, London. 
12,768. Maxine Briquetres of Fvet, R. Middleton, 


12.769. Grinpinc Latae Centres, H. E. Hawes and 
W. D Edmonds, Manchester. 

12 770. Lire savinc Appiiances, J. Gilfillan and J. 
Harper, Bowling. 

12.771. Carp Stampino, &c., Macuines, T. Hanson, 
Bradford. 

12,772. InFLaTeD Tires, A. and H. Normanton, Man- 
chester. 

. Pickine Motion for Looms, J. Wolstencroft, 


wondon. 

12,774. Pepat Crank for Cycies, J. Feitélson, Bir- 
mingham. 

12,775. Hemstitce Sewixe Macuines, J. W. Willox, 
Belfast. 

12,776. RecuLaTinc TemPERATURES, R. E. B. Crompton, 


London. 
12,777. Games, C. H Dirks, London. 











am. FiLexisLe Wire Coizs, E. J. Trevitt, Birming- 

12,779. Favcers and Vent Pesos, E. Reynolds, North- 
ampton. 

12730. Serr Russpsr Scissor Bows, A. Hawkins, 
Stafford. 

12,781. AGGLomERATING CoaL, Prat, &c , D. Westlake, 

Wwansea 

12,782. ManuracTurtne Fiy Papsrs, R. W. C. Strong, 

12,783 Lawn Tennis Court Marker, J. Lucas, Liver 
poo 

12,784. Smoke Consumers, J. M. Cottam, Bir- 
mingham. 

12,785. Tires, H. Jelley, London. 


12,786 Fire Heater and Coat Saver, G. Riley, 
Swinton. 

12787. Licutinc Ramway Tonnes, G. H. Cox, 
King’s Hea 


12,788. CLamps for Butron- HOLE S+ winc MacHIngs, A. 
Anderson.{The Singer Manufucturing Company, 


nited States. 
12,789. Pix, W. G. Hay, London. 
12,790. Macuivery for Orentnc, &c., Cotron, J. Y. 
Johnson.—{J. C. Potter, United States.) 
12,791. ConvERTIBLE Covcn, C. Jenkins and J. Janes, 


mndon. 
12,792. Recorpixc Casn Reczirrs, J. A. Treat, 
London. 


12,798. Torninc Toot, C. Berle, London. 

12,794. VeLocipspss, K. Wieland, London. 

12,795. PotisHine Powper, J. W. Rogers, London. 

12,796. Compryep Steam and Air Warer Lirt, E. 
Perrett and W. C. Penn, London. 

12,797. Carriace Axes, J Lones, C, Vernon, E. 
Holden, and R. Bennett, London. 

12,798. Stinrinc Oxipe of Iron, F. D. Marshall and 

lum, London. 
12,799 Fiiiinc Botries with Liquips, C. W. Clayton, 


ndon. 
12,800. Txtzscopic Lapprers, J. H. Heathman, 


ndon. 
12 nh Impartine Instruction to Souprers, C. Fulton, 

on. 
12,802. Harr-currinc Macuines, W. H. Crawcour, 

London. 


12,803. Curmnc Tosacco, 8. P. Mayo and G. A. Peple, 
London. 

12,804. Frurr Gatuerer, C. Hedges, London. 

12,805. Sor for HurpLE and other Stakes, C. Hedges, 


London. 

12,806. Openine Corton, J. Y. Johnson.—{J. C. Potter, 
United States.) 

ner. | Reeutatine Arcs, A. W. Money and H. Nash, 


on. 

12,808. Syrixces, G. Foster-Miles, London. 

12,809. SeLr-PRopgLuinc TorPepDogs, W. L. Wise.—( The 
iété Anonyme anciens établissements Hotchkiss 


and Co., France. 

12,810. TorPepors, W. L. Wise.—{ The Société Anonyme 
des anciens etablissements Hotchkiss and Co., France.) 
12,811. Prepartnc Dovusie Saxts of Quinine, J. C. 

Mewburn —(J. B. F. Rigaud, France.) 
12,812. Nai Tarmmer, M. Trebbin, London. 
12,813. Rartway Siena, P. Benns, London. 
12,814. Rottinc Mera, A. B. Cochrane and H. B. 


Sheridan, on. 

12,815. Improvinc Featner Fur, &c., B. Tausk, 
London. 

12,816. Iyxstanps, J. G. Mallat, London. 

12,817. WasTz-waTER PrReveNTER, T B. Ely, London. 

12,818. Conpurts for Etectric Raitways, J. E, Evans- 
Jackson.—(C, D. C. Huestis, United States.) 

12,819. Removine Marteriat from Tureap Fisre, J. 
E. Evans-Jackson._{C. L. Travis, United States.) 

12,820. Typewriters, J. E. Evans-Jackson.—(S. A. 
Dean, United States.) 

12,821. Power Hammers, J. Parkinson and H. Lindley, 


London. 

12,822. Water Cioset Tanks, J. V. Glover and W. D. 
Stevens, London. 

a Brakes for Bicycies, &., J. L. Didier, 


on. 

12,824. Brerecu-Loapinc Fire Aros, H. H. Lake.—(D. 
8. West, United States.) 

12,825. Measurine Draucnut of Furnaces, G. Lustig, 


ndon. 
a ect Automatic Fire ExtTincuisHErs, R. W. Newton, 


ion. 
12,827. Sewer Traps, R. Newton, London. 
12,828. Musicat Instrument, E. Thomson, 


London. 
=, Corsets for Lapres’ Wear, J. P. Williams, 


on. 
12,880. Powprr Biowenrs, W. J. Evans, London. 
12,831. Compressine and Storine Arr, R. C. Contardo, 


on. 

12,832. Carpinc Encrxes, E. Gessner, London. 

12,833. Carpinc Woot, &c., E. Gessner, London. 

12,834. AppLiance for Hotpinc Goir Batis, J. G. 
Horsey, London. 

12,835. Buttons, R. Elsdon, London. 


13th July, 1892. 
12,836. Cottar Ciips and Trz Retarvers, H. W. Oxley, 
a. Coat Ce.iar Pate, P. Howard and G. B. Bull, 


, Mon. 
12,838. Screw Boxts, J. B. Brooks, Birmingham. 
12,839. Preventine Racine in Marine Enornes, J. T. 


Rae, Glasgow. 
12,840. Swivet Looms, E. Hollingworth.—(¢. F. 
Hutchins, United States.) 
12,841. Coat Saver and Support, J. G. Hicks, Sheffield. 
12,842. Starr Rops, A. Rodgers, Sheffield. 
12,848. Apsustinc Door Kwoss, A. Varah, Sheffield. 
12,844. Lusricators, R. Commichau, London. 
12,845. Weuncine Macuines, A. J. Swallow, Manches- 


ter. 
12,846. UnmovaBLe Hanpie Bar, A. Gray, Birming- 
12,847. Cups for Hoipixe Cicars, L. Myers, Birming- 
m. 
7 Corn Mount, A. C. Tongue and G. A. Walker, 


irmingham. 

12,849. Rartway Rar. Jornts, 8. M. Gully and W. J. 
Newall, tol. 

12,850. Scraper with Lamp, J. W. Webster, Exmouth. 

12,851. Stup Pins, J. W. L. Rohde, London. 

12,852. Borpine Woop, A. , Newcastle-on-Tyne. 

12,853. Hypravutic Jacks, A. Smith, London. 

12,854. Woop M J. Parker, Manchester. 

12,855. Macuines for Winpine Sirk, &c., J. Hood, 


Derby. 
12,856. Kgeprnc Rezps in Tone with Musica. Insrrv- 
MenTS, R. Weekes, Pembrokeshire. 
12,857. Box for DeveLopinc PHoTocRaPHic PLATES, 
H. Curties, Worthing. 
—, Tings for Bicycuz, &c., Woee.s, W. A. Clark, 
01 


n. 

12,859. Emsrocation for the Curz of RaeumaTism, 
E. Futton, London. 

12,860. Orn Storace Tanks, B. H. Thwaite, Liv: 1. 

12,861. Iscreasinc Speep of furs, G. E. and J. E. 
Dehany, Liverpool 

mer Spinninc Frames for Jurz, &c., W. Young, 


lax. 
12,863. SHEA¥F-BINDING Harvesters, T. 0. Sargean 
Northampton. ’ . 
— Foor sor ve yom emmy F. H. Dodson and 


° en ary ig e 
12,865. Drevoina Cranes ard the like, E. Davies, 
Birmingham. 
12 866. ExveLopgs, H. Sidebottom, Manchest 
12,867. Hop-pryisc Kins, J. T. Hamblin and A. 8 
Crundwell, London. 
ne. Creanine Powper for Diamonps, L. I. Blog, 





on. 
= Heatine by Steam, L. Johnstone and W. A. 


on. 
12,870. Exastic Sore Prares, C. Stieglitz, A. Streck- 
fuss, and C. Ebensperger, London. 





SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 

474,798. Mower, K. 8. Nygaard, Kelly's, N.D.— 
iled August 8th, 1891. 

Claim —In a mower, substantially as described, the 
combination, with the main frame, the shoe 14, ha 
the curvilinear slots 17 in its side wall, and the bracke 
arms 15, pivotally connected tv thi 
suitable means for raising and pee said shoe, of 
the rock lever 13, fulcrumed at its middle on a bolt a, 


374,798) _ § 








extending through the side wall of the 
lever 30, also fulcrumed at its middle uj 
the tranverse bolts 16, e curvilinear 
slots of the shoe and conn the rock levers 13 and 
80, and the fin bar connected to the shoe 80, sub- 
stantially as and for the purpose set forth. ’ 


474,810. Wrencu, 4. B. Carll, Jersey City, N.J.— 
Filed June 19th, 1891. 

Claim.—In a wrench, the combination, with the 
shank having a reduced handle 2 and the 
stationary jaw, of the sliding jaw, arranged on the 
shank and provided at each end with to receive 
the shank, the intermediate portion between the loop 


the rock 
bolt a, 


which it is pivotted and 
which are arranged on ite 

are provided at their with teeth 

engage the teeth of the sliding jaw, substantially 
described. 


474,908. Hatcuet. M. 0. Heckman, Reading, Pa.— 
filed September 7th, 1891. 

Men, 5 The — the a 
Vv) an attaching end 0’, ring serra’ 
portien b2, of the bead C, formed with a recess c to 
receive said attaching Fo enh pd ao Yann 


the 


, and a set screw to tighten said a’ 
recess and socket, substantially as set 








(2) The combination, with the handle having an 
attaching end b’, with ta serrated , of 
the head ©, formed with a socketted recess c ¢’ for 
said end on line with the centre of the cu’ 

and a butt eae oo — ae = — 
screw passing through a lug c? on head for . 
ing the prvee. Sew all substantially as set forte 


475,063. Poutr Beatinc anp Rerinmo Enorne, B. 
Marshall, Turner's Falls, Mass.—Filed May 25th, 
1 


1891. 
Claim.—In a pulp beating 


consisting of a 
conical case and a revolving longitu- 
dinally through the said case and @ corre 


sponding cone, the cone constructed 
its surface with a series of cutters 


‘or beaters, the 








bination therewith of a correspondingly conical- 
shell arranged within the case and a Be the 


adapted to ite with the 
beaters or cutters on the surface of cone, substan- 
tially as described. 


475,071. Cawnon, 7. L. Willson, Brooklyn, N.¥.— 


Filed May 5th, wei bulls 
a ehell or jacket inclosing 
the individual ~— “as such bod 
e 


—— 


dii a shell or jacket inclosing such bod 
t) y p44, the individual discs = Al ype 





























SSSSSSS 


MMMM 
Saini. 
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holding the discs together longitudinally, and linin 

tube within said body portion. ” 

475,112, Locomotives Enoine Frame, C. C. Higha 
‘St. Loui Filed December 24th, 1801.0 


a series of integral therewith, 
and a driver © mi ving brake shoes, 
and a bell crank su said bearings, substan. 
tially as set forth. (2) The combination of a loco. 


} 





som" et 
Pe : 

















© 





motive engine frame member and a formed 
integral for the su of a member of a 
driver brake mechanism, said having an eye, 


which is substantially outside or clear of the side o' 
the frame member ad it to its axis, substantially 
as set forth. 


475,311. Apsustaste Beraninc, F. Hart, Pough- 
keepsic, N.Y.—Filed March 80th, 1892. 
Claim.—In combination with a bearing su 
constructed with an inner annular recess and an 
elastic ring held in such recess, a bearing having an 


[475311] 
















outer annular recess, and an outer nut yond 
upon such bearing to reduce the size of recess 
_ ten the elastic ring therein, substantially as 
set 
475,315. Die axp Macnine ror Routine CuTLery 
I. Hirsch, Chicago, IU.—Filed June 8th, 1891. 
Claim.—{1) In a machine for ro! cutlery and the 
like, the combination of two rolls with outer bearing 
which are in contact with each other, inner 
flanges of slightly less diameter than the bearing 
Geng, ond semovatte soeitess Chee comme’ between 
the inner flanges and proj slightly from them. 
(2) In a machine for rolling cutlery and the like, the 
(475,315! 










ML. 





Wi 

N 
N 
N 








dalightly from and ies 
flanges and projecting them, a series 
of set-screws ed into and through th 
inner flanges, whereby the —F yj the dies are 





each independently and adjustably secured between 
the inner flanges. 











JuLty 29, 1892. 
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THE CAPTAIN OF THE “MARY ROSE.” 
A TALE OF TO-MORROW, 
By W. LAIRD CLOWES., 
GOLD MEDALLIST, UNITED STATES NAVAL INSTITUTE, 
+> 
I.—A Bor From THE BLUE. 

On the morning of Tuesday, April 28th, 189—, the 
publication in London of the following Reuter’s telegram 
created no sinall amount of uneasiness and excitement in 
commercial as well us in political circles. The tele- 
gram was dated, “Toulon, Monday Night,” and it was 
thus worded :— 

“This afternoon a bluejacket, belonging to the British 
Mediterranean Fleet, which arrived here yesterday, got 
into an altercation in a café with a French seaman. 
Other sailors, British and French, who were present, 
took sides; the argument assumed the dimensions of a 
quarrel; blows were freely exchanged; and the British 
bluejackets were at last driven into the street, and 
thence to their boats. In the course of the disturbance 
some revolver and rifle shots were fired, it is believed 
by the Frenchmen, and, unfortunately, there seems to 
have been bloodshed, and possibly loss of life. Owing, 
however, to the excited attitude’ of the local population, 


tion with those countries being still open. A copy of| Gannet, Hecla, Imogene, Landrail, Melita, Pheton, and 
Reuter’s telegram was, immediately after the arrival | Sandfly, with one or two stationary vessels. Severa 
of the message, posted up in all the clubs, and exhibited | are in the Levant or the Red Sea, and none are nearer 
in the windows of several newspaper offices in Fleet-|to Toulon than Malta or Gibraltar. Of the French 
street. The news caused much speculation and excite-| ships at Toulon we have at present no particular 
ment, and, for the remainder of the evening, formed | information. We know, however, that there are at 
everywhere the sole topic of conversation. It is a/|least twelve ironclads ready for, or actually in, com- 
subject for congratulation that Parliament is sitting | mission, several powerful cruisers, and a considerable 
and that all the Ministers are in town. In the Com- | number of torpedo boats, both large and small.” 

mons, as will be seen on reference to our Parliamentary In a leading article on the Toulon affair, the Times 
report, the Under Secretary for Foreign Affairs rose at | advised its readers to suspend the formation of opinion 
nine o'clock, and, apologising for interrupting the senior | until further news should be received; to abstain from 
member for Northampton, who at the moment was | any demonstrations which might make worse a state of 
speaking in support of the motion for the appointment | things that was already sufficiently grave, and loyally to 
of a Royal Commission on International Arbitration, | support the Government in whatever measures it might 
read the telegram to the House, which listened in| deem itself called upon to adopt. Much the same advice 
hushed silence. In reply to several questions the | was given by all the other London morning papers, not 
right honourable gentleman stated that he had no| one of which, it should be added, contained any more 
further information, and that he trusted that, until | detailed news than appeared in the Times. 

further news should be forthcoming, the House andthe} And, upon the whole, the advice was faithfully acted 
country would, in deference to the susceptibilities of a upon throughout that Tuesday of anxiety and agitation. 
friendly Power, refrain from demonstrations of any kind. | A few roughs raised insulting shouts outside the French 
He hoped that the affair would have no serious results; | Embassy, and a truculent individual broke a window 
and he had every confidence, he said, that the French | there with a stone; but in each case the police promptly 
Government would act in the matter with absolute | interfered, and took the offenders into custody. Nomore 
fairness. In answer to a question as to the alleged | news reached London until shortly before midday; but 








** Masthead electric 


to the extreme reticence of the police, and to the fact 
that a military cordon has been drawn round the scene 
of the outbreak, it is as yet impossible to obtain any 
trustworthy particulars. The Maritime Prefect at once 
went on board the British flagship Victoria. It is 


lights of novel design are being fitted to some of the larger battleships.”—See page S4. 


interruption of telegraphic communication, he replied 
that he had no information. At a late hour all the 
ministers met in informal conclave in the Prime 
Minister’s room in the House of Lords. They had not 
separated when we went to press, and nothing, there- 


the early editions of all the evening papers contained the 
following telegram, which had been received by way of 
Brussels and the Middelkerke-Ramsgate cable :— 

‘“‘ Advices from Toulon report that, shortly after nine 
o’clock last night, the British Mediterranean Fleet, con- 


supposed that his object was to offer or to ask for | fore, is known of the upshot of their deliberations. But 
explanations; but, upon his return to the shore, no | in the lobbies, and among private members, the fact of 
public announcement was made, and nothing definite | the interruption of communications was definitely sub- 


sisting of eleven battleships, two belted cruisers, and four 





is therefore known. The situation, without being 
serious, may at any moment become so. The local 
—_-* are in brisk telegraphic communication with 

‘aris,”’ 

This telegram was, in itself, alarming; but the gravity 
of its import was increased a thousand fold by an 
Tene which followed it in the columns of the 

umes. 


“The above news,” said that journal, ‘is, so far as | 


we can learn, the latest that has been received from 
France. It reached the T'imes office shortly after eight 
o’clock last evening. We at once took steps to obtain 
further particulars. We were, however, informed that 
between half-past seven and half-past eight telegraphic 
communication with France had been totally inter- 
rupted, and that all the Channel cables, as well as the 
Trish cable from Havre to Waterville, had ceased to 
work. There is reason, therefore, to fear that the 
Toulon affair is of graver importance than Reuter’s 
agent seems to have suspected when he sent off his 
dispatch. Up to the hour of going to press no further 
intelligence bearing upon the matter has reached us. 
We hope, however to receive further news in the course 
of the night by way of Belgium or Holland, communica- 


* The illustrations are by the Chev. Edouard de Martino and Mr. Fred. 
» Jane, 














other vessels, quitted its anchorage off that port. A 
q 
° : TABLE A. 
stantiated soon after ten o’clock, and it naturally excited | —___ a ees 
much alarm. There is very little doubt that the cables outse 4h FED) | \Goneiti ten: 
have been deliberately cut; though a few sanguine ay es, 
people assert that the non-receipt of further news is due Battleship, lstclass—Agamemnon .... 8,660 6,360 | 6 | 400 
eutirely to the effects of the storm which raged during | ” Sanspareil me eer be yn 
the evening, and which, pitiless as it was, failed to ” Collingwood ...| 9,50 ee lag o> 
: . < Colossus ... ...| 9,420 7,500 ) 25 
disperse the crowds that thronged the neighbourhood Dreadnought ..| 10,820 | 8,210 440 
| of St. Stephen’s in anxious expectation of hearing that | a Edinburgh 9.420 | 7,500 | 9 | 445 
some additional ministerial announcement had been | vi Nile... ... 11,940 | 12,000 10 500 
made. The behaviour of the people was strikingly | ” Tnflexible ee yo in 
quiet and orderly. Strong feeling was, of course, | ” Thanderes 9,500 | 7 
. sp sas | ; Trafalgar 11,940 | 12,000 | 10 | 500 
general, but, for the most part, its exhibition was | ” Vestas. 10,470 | 14,000 | 15 | 500 
suppressed. That there were very few noisy demon- pelted cruiser— Australia 5,600 | 8,500 12 | 460 
| strations or patriotic harangues in the streets may, | ss Undaunted 5,600 | 8,500 | 12 | 460 
| however, be partially attributed to the effect of the rain | Torpedo ram— — Polhemus ...| 2,640 | 5,520 — | 182 
which fell in torrents. | Cruiser, 3rd class—Jearless .... . 1,580 | 3,200 4 140 
| “ U . eae) nm id . ht t th F hE bas +s Scout 1,580 | 3,200 4 140 
pon inquiring at midnight at the French Embassy | Sigetd waits: -manpete * 1650 | 3030 4 | 93 
| 


| at Albert Gate, we were assured that no information as 
to the Toulon affair had been officially received. a ie a gr 
“ For the satisfaction of those who may be ignorant on | French squadron hastily put to sea at about the same 
the subject, we give in the next column the strength of | time. The object of these movements is unknown, and 
that portion of the Mediterranean Fleet which anchored | in consequence, the most alarming rumours are current. 
off Toulon on Sunday afternoon. (See Table A.) Toulon is in a state of great excitement, and bodies of 
“The rest of the Mediterranean Fleet consists exclu- | men patrol the streets singing patriotic songs. Several 
sively of unarmoured cruisers and light vessels, and is British bluejackets were killed in yesterday's affray. 
| composed of H.M. ships Amphion, Dolphin, Cockatrice,| The authorities refuse to give any information; but it 
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is known here that last evening at a late hour all the 
submarine cables connecting the British Islands with 


France were cut by order of the French Government. | 


All messages that cross the Franco-Belgian frontier 
are now jealously scrutinised, and several have been 
stopped.” 

During the day, with very brief intervals between them, 
many still more alarming telegrams pouredin. The more 
important of them are quoted below :— 

“‘ OsTEND, Tuesday, 12.15 p.m.—The British Ambassador 
to the French Republic has suddenly arrived here. 
Late last night he was roused from his bed and ordered 
to quit Paris at two hours’ notice; and he was sub- 
sequently conducted by an armed escort to the Belgian 
frontier. He leaves at once by special steamer for 
England. The French Toulon Fleet, it is rumoured, 
put to sea yesterday evening, with orders to prevent the 
British Fleet from leaving until full satisfaction should 
be given for the alleged murders by British sailors 
during yesterday’s riots. 
It is also rumoured that, 
in defiance of the Mari- 
time Prefect’s order to 
the contrary, the British 
admiral has quitted his 
anchorage. ‘The situa- 
tion is regarded as most 
serious; and the dismissal 
of the Ambassador clearly 
points to a _ rupture. 
French troops are being 
rapidly concentrated at 
Cherbourg, Brest, Lori- 
ent, Dunquerque, and 
other coast towns; and 
it is whispered that, as a 
precautionary measure, a 
Belgian army corps is to 
be mobilised and is to 
occupy the frontier. 
Numerous British refu- 
gees from France have 
already reached this 
place.” 

“‘ Dover, Tuesday, 12.38 
p-m.— The passenger 
steamer Victoria started 
this morning as usual for 
Calais. When she was at 
a distance of about two 
miles from the French 
coast, a French gunboat 
hailed her and informed 
her captain that communication between England and 
France is forbidden, pending the issue of further direc- 
tions from Paris. The Victoria had therefore no 
alternative but to return. Two other passenger 
steamers have been similarly treated. The excitement 
here is intense.” 

“‘ Brusseus, Tuesday, 1.50 p.m.—The French Govern- 
ment last night sent to the Admiral at Toulon orders 
which, if they be acted upon, can only bring about 
immediate war between France and Great Britain. The 
orders were to prevent, at all hazards, the British fleet 
from putting to sea so long as the serious questions 
which were raised by yesterday’s riot should remain 
unsettled. The exact nature of these questions lies in 
some obscurity. he 
prospect of war is said to 
have already provoked 
unbounded enthusiasm in 
Paris.” 

“ FLusHING, Tuesday, 
8.20 p.m.—It is reported 
that the formal declara- 
tion by France of war 
with Great Britain is only 
a question of hours; and 
it is believed that this pre- 
cipitancy is due to the 
conviction which is enter- 
tained in French Govern- 
ment circles that Eng- 
land is just now very ill- 
prepared, particularly in 
the Mediterranean; and 
that France, by striking 
a sudden and unexpected 
blow, may produce re- 
sults such as she could 


scarcely hope to attain, if 
ample time were allowed h J. Medicare 
her adversary for the 52- 


making of complete pre- 
paratious.” 

“ PortsmouTH, Tuesday, 3.30 p.m.—Orders have just 
been received here for the immediate commissioning 
of every ship in harbour that can, by any exertion 
on the part of the dockyard officials, be made ready for 
the pennant, and for the hurried preparation of all the rest, 
not excluding several old vessels that have recently 
been advertised as ‘For Sale,’ or even some obsolete 
gunboats. Similar orders have been telegraphed to 
each of the naval ports. The dockyard, where, until 
to-day, work was slacker than it has been since the 


departure of the ships for last year’s Naval Manceuvres, | 


is already the scene of feverish activity. The coast- 
guard ironclads have been directed to assemble with all 
haste at Spithead, and not to wait for their full com- 
plements, but to leave their respective ports as soon as 
they can get up steam. Some of them are expected 
to-morrow. The Naval Commander-in-Chief is now 
concerting with the General in command of the 
Southern District elaborate measures for the defence, 
by means of mines, booms, and picket-boats, of the 
port and of the anchorage at Spithead, and to-night the 
carrying out of their plans will be begun. Masthead 


of the larger battleships. 
shed a zone of illumination all around the vessel, but 
to leave the craft herself in comparative darkness, and 
it is confidently expected that they will be of great 
value should our squadrons be obliged to anchor at 
night within raiding distance of the enemy’s torpedo 
boats. Some experienced officers, however, are of 
opinion that a ship which desires to remain exempt 
from attack should on no account exhibit a light of 
this kind, since it must of necessity be visible from a 
considerable distance to the foe, and they do not hesi- 
tate to say that, even if they be supplied with it, they 
| will not use it. The advantage of the light lies in the 
fact that no ship so long as she employs it can possibly 
be closely approached by any enemy that does not 
expose himself to a very dangerous extent. On the other 


hand, it is pointed out that the apparatus is large, and 
offers so fine a mark for machine-gun fire, that it could 
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‘Even some obsolete gunboats.”—<See below. 


doubtless be easily extinguished by moderately good 
gunners at 3000 yards, or even more. Experts here 
are loud in their regrets that this device, which is quite 
new, in common with other electric lighting devices 
which are much older, has not been properly experi- 
mented with in peace time, and that, in consequence, 
no certainty exists as to either its practical utility 
or its vulnerability. Unfortunately there are symp- 
toms of the existence of a certain degree of friction 


between the naval and military authorities, nor can | 


this be wondered at when it is remembered by how 
vague and arbitary a line their respective functions are 
divided. The feeling here is strongly to the effect that 
all the defences on the sea-front should be unreservedly 


¢ enamel elas a a 
‘*Was only a steam yacht.""—See page 85. 
entrusted to the Navy and Royal Marines. On the 


other hand, there is an undoubted lack of both officers 
and men even for the manning of the vessels which are 
to be commissioned. So great, indeed, is the scarcity 
of stokers, seamen, gunners, and signalmen that only 
by calling out all the reserves can even the immediate 
necessities of the situation be supplied. It is not 
certain, however, that the reserves will be of much use, 
seeing that the engines of modern men-of-war greatly 
differ, as a rule, from those of merchant vessels, that 
few men of the Royal Naval Reserve have any practical 
familiarity with heavy breech-loading guns, and that 
hardly any men, outside the service proper, are qualified 
| as signalmen. There is also a scarcity of lieutenants, 
|and a good many small craft will, if commissioned at 
|all, apparently have to be commanded by gunners, 
carpenters, and boatswains. As for the local permanent 
| defences, they are very imperfect. Many of the works 
| on the land side have no guns at all, and the re-arming 
| of Southsea Castle and the Spithead forts has not yet 
| been completed. War is here regarded as as good as 
declared. No one, and least of all naval men, can look 


| 
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| electric lights of novel design are being fitted to some forward to it with anything like light-heartedness, and 
These are so arranged as to| many Portsmouth people regard 


the prospect with 
distinct apprehension, and propose to leave the town 
as soon as they can conveniently do so; yet the naval 
and military population here shows an admirable 
spirit, and numbers of retired officers of both services 
are offering their assistance to the Government.” 

‘‘ BrussELs, Tuesday, 5.8 p.m.—There are grave reports 
from the South. It is said that a conflict of some 
nature has actually taken place between the British 
and French fleets off Toulon, but no details of any 
kind are given. There is also serious news from Paris, 
A declaration of war is undoubtedly by this time on its 
way to London. It was to have been dispatched at 
noon. The French capital is violently excited, and 
extremely enthusiastic. Very little news reaches this 
city, and that little slips through the fingers of very 
jealous French censors, dozens of whom must be em- 
ployed along the frontier.” 

** BARCELONA, Tuesday, 
5.20 p.m.—The Italian 
steamer Monte Pulciano, 
which arrived here this 
afternoon, reports that 
very late last night, when 
off Toulon, she heard the 
sound of heavy firing, and 
saw in the sky the reflec. 
tions of what seemed to 
be explosions on a very 
large scale. She did not, 
however call at any 
French port, and so 
brings no definite intel. 
ligence.” 

“Genoa, Tuesday, 6 
p-m.— The news of diffi. 
culties having suddenly 
arisen at Toulon had 
scarcely reached this place 
ere rumours began to 
arrive to the effect that 
the French admiral had 
received orders from 
Paris to destroy the 
British Fleet in case it 
should attempt to quit 


» Toulon Roads. No one 
ds Maree credited this report at 
$2 - first, but it must now 


be admitted that corro- 

borative evidence of a 

kind is not lacking. A 

correspondent at Hyéres telegraphs that much heavy 

firing took place late last night off that town, but, 

apparently, at a great distance out at sea, and that 

to-day some French men-of-war, which seemed to be 

somewhat damaged, entered Toulon. All messages 

from France are subjected to strict censorship, in 

consequence of the strained relations between that 

country and Great Britain. Too much reliance must 

not, therefore, be placed upon the trustworthiness of 
this news.” 

Then came the most unambiguous telegram of the 
eventful day. 

“ Dover, Tuesday, 6.20 p.m. A French torpedo boat 

named the Lance he just entered the harbour under a 

flag of truce. The lieuten- 

ant in command of her 

brought dispatches which 

have already been sent 

on by train to the French 

Ambassador in London. 

Their purport is, how- 

ever, no secret. They 

contain an announce- 

ment to the effect that 

the British Admiral 

having refused to con- 

sider the legitimate de- 

mand of the authorities 

at Toulon for apology 

and reparation in the 

matter of yesterday’s riot, 

- and having, in defiance 

of French orders to the 

contrary, quitted Toulon 

Roads while the griev- 

ances of the French 

Government remained 

unredressed, the French 

Republic declares war 

against Great Britain. 

There is intense excite- 

ment. The French lieu- 


| tenant, who was of course not allowed to land, departed 


as soon as he had communicated with the coastguard boat 
which went out to meet him. The civil population is 
apprehensive lest the town may beshelled to-night. Steam 
is being got up to work the turret on the Admiralty pier; 
and the mien are to sleep beside their guns both there 
and in the various batteries on the heights. Stringent 
measures are to be adopted to preclude all possibility 
of a coup de main; and no vessels will in future be 
allowed to enter or leave the port until they have 
been searched. Very few people here are likely to 
sleep much to-night. Numbers of nervous folk are 
going inland without even waiting to pack up their 
effects. A large French man-of-war is now visible in 
the Strait, but her name is not known. It is 
hoped that she may be brought to action by the 
Audacious from Hull, the Hotspur from Harwich, or 
the Iron Duke from the Forth; for all these ships have 
been ordered to rendezvous at Spithead, and one or 
more of them is expected to pass Dover to-night. Here 
there is not so much as a gunboat; but it is believed 
that at the latest, by Friday, some of the coast defence 
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ironclads will be assembled in the Downs, where, in 
case of need, they will be within easy reach of this 
most important position. No lights are to be shown 
to-night, and the windows of even private houses are 
ordered to be darkened. Pickets are to go round to 
enforce this rule. The town is already, in fact, though 
not in name, in a state of siege; and so long as 
hostilities last, it must be a prey to continual and very 
harassing alarms, if to nothing worse.” 

A later telegram explained that “the large French 
man-of-war” which had excited Dover was only a steam 

acht. 

" These were not the only telegrams that brought the 
country to a quick realisation of the fearful suddenness 
with which she had fallen into a state of war with her 
nearest neighbour and most powerful maritime rival. 
There were many others, but the effect of all was the 
same. They startled England, not only with the definite 
news of imminent hostilities, but also with the vague 
report, which was far more terrible, that some paralysing 
blow had already been dealt against the Power which, 
for three centuries at least, had prided herself upon being 
mistress of the seas. The nature and result of that 
mysterious blow were alike unknown ; but lack of know- 
ledge, fed by apprehension, often produces strange populer 
impressions ; and the very absence of definite news from 
the Mediterranean Fleet was, at such a juncture, almost 
by itself sufficient to create very wild alarm. 

The excitement in London increased, therefore, as the 
day woreou. The House met early, but the Ministers were 
able to say little that was encouraging. They were pre- 
pared, in case of necessity, to maintain the honour of the 
Sovereign and of the Empire; they had adopted such 
measures as prudence and the counsel of the most expe- 
rienced officers suggested, and as their immediately 
available resources rendered possible; and they were, 
until late in the afternoon, not altogether hopeless that 
peace might still be preserved; but they had only the 
most meagre information to give; they were unable to 
inspire the public with that confidence which they pro- 
fessed to feel; and worst of all, they had absolutely no 
intelligence concerning the Mediterranean Fleet save that 
it had left Toulon on Monday night. 

In the afternoon crowds gathered in Trafalgar-square, 
and other public places; and, in spite of the efforts that 
were made by the police to disperse the people, addresses 
—treasonable as well as patriotic—were delivered by 
persons who, whether they were loyal or not, would in 
the circumstances have more wisely kept their mouths 
shut. Most of the theatres opened as usual; and those 
which opened were thronged, for the temperament of the 
population at the moment required that men should con- 
gregate in any place where the latest news was likely to 
be obtainable. But no attention seemed anywhere to be 
paid to the performance. People loitered in the passages 
and foyers, and talked or listened with tongues and ears 
devoted to one topic only. As the successive editions of 
the evening papers came out, copies were brought in and 
handed round, and struggled for even by the musicians in 
the orchestra. Twenty-four hours previously, war had 
seemed the most improbable of catastrophes. It was 
practically certain, and what its end might be no one 
could foretell. At the Lyceum Theatre ‘‘ Macbeth” was 
being played. Towards the conclusion of the first act 
the curtain was suddenly lowered, and the familiar figure 
of Mr. Irving immediately appeared before it. 

* Ladies and gentlemen,” said the great actor, who was 
much moved, “ news of a very grave character has this 
moment reached the theatre; and I deem it my duty 
to interrupt the performance in order to communicate 
it to you. I regret to have to say that, according to a 
telegram which I hold in my hand, the British Fleet in 
the Mediterranean was yesterday attacked by a French 
Fleet of superior force, and was very severely handled. 
There are, unfortunately, no details. I trust that the 
news is not really so grave as it at present sounds; but 
even if it be untrue that war has actually broken out, and 
that our brave bluejackets have already been surprised 
by anything in the remotest degree resembling disaster, 
I feel that I shall only, in the circumstances, be fore- 
stalling your wishes when It announce that the 
performance cannot continue. Ladies and gentlemen, 
it is not for me, standing before you in this dress, to 
say much; but this I must say, the opportunity seems 
to have arisen for us to show that we are still the sons 
of our fathers. This, you will agree with me, we may 
do, not merely by volunteering or otherwise directly 
contributing towards the defence of our country; but 
also by lending a steadfast and loyal moral] support to 
her most gracious Majesty’s ministers in this moment 
of terrible anxiety and public danger. England, facing 
her enemies, has always hitherto been as one man. Let 
us see to it that she be one man now. Let us banish all 
divisions; let us think not of ourselves but of our 
country; and, believe me, though the path through this 
difficulty may be dark and terrible, we shall emerge 
into the light.” 

The earlier part of this brief address was listened to 
almost in silence. The latter part provoked first low 
expressions of approval and then cheers. When Mr. 
Irving had concluded, the audience, as with one accord, 
stood up bareheaded ; and, as the orchestra played the 
first note or two of the National Anthem, there began a 
scene of indescribably contagious enthusiasm. People 
leapt upon the seats and waved hats or handkerchiefs ; 
women burst into tears ; and there was a confused babel 
of sounds which, in a few moments, blended into the 
solemn chorus of ‘‘ God save the Queen.” 


(To be continued.) 








THE END or A Strike.—It is estimated that the number of 
miners employed in the county of Durham at the present moment 
is still fewer than it was prior to the recent disastrous 
strike, An expression of opinion from these men concerning the 
wisdom of their leaders would be interesting. 


ON THE TRANSMISSION AND DISTRIBUTION OF 
POWER IN MODERN SHIPS.* 


By Naxor Souiani, Chief Engineer of the Italian Navy 
epartment. 


In modern ships steam power is used not only as a propelling 
agent, but also to execute a great variety of other operations which 
in old ships were either not done at all or performed by hand. 
Thus, on board merchant ships, a portion of the disposable power 
in the boilers is now employed to control the rudder, to weigh the 
anchor, to ventilate the ship and to light it, to load and unload 
cargo, to pump the water, &c,; and on board men-of-war, in addi- 
tion to this, its employment is stili greater, viz., for the working of 
artillery and torpedoes, the service of ammunition, &c. For each 
of these services, to be executed in different parts of the ship, 
there is one or more special apparatus to be furnished with the 
power supplied by the boilers on board in one way or in another. 
There are several means employed, or that could be employed, to 
attain this object, and the choice of a proper system of power 
distribution is of a great importance, both for the efficiency and 
regularity of the various services on board ships, and the economy 
in the actual function of the same, which tells on the general 
economy of the ship. To give an idea of the importance of these 
services it will be sufficient to notice the following table, in which 
are indicated the auxiliary machinery to be found in a large modern 
ironclad, as, for instance, the Re Umberto. 


Number and Power of Auxiliary Engines in a First-class 
Man-of- War. 


Power indi- 





et | oe > 
orses for Total 
Machinery. machinery | each ma- power. 
on board. chine; full 
force used. 

Main hydraulic pumps .. 2 160 820 
Secondary ditto... .. .. a _ 80 
Steering gear -- — 200 
Main capstan... — oad 160 
Warping capstans a _ 100 
US a _ 100, 
Compressed air pump 2 -- 60 
Fire engines a6 ea 2 ~ 60 
Circulating pumps 4 - 240 
Main feed pumps 4 _ 160 
Auxiliary ditto .. 6 _ 240 
Bilge pumps Ae ae 4 120 
Exhaust ppmps.. .. .. 2 os 140 
Forced draught for boilers 12 _ 240 
Ventilating engines... .. .. .. 8 -- 80 
Turning gear (for main engines) .. 2 _ 50 
| ir ae 2 “= 50 
Pumps for auxiliary condensers .. 2 _ 40 
re 6 30 
Workshop engine 1 _ 10 

Total 69 —_ 2480 
Of course, these machines do not all work at one and the same 


time, nor at full power, and it is doubtful if, even during a combat, 
the collective power in action of the secondary engines would reach 
the half of the total power above named; but being even reduced 
to so much, it is always considerable. Power may be supplied to 
these apparatus—(1) Either by rigid or flexible mechanical trans- 
missions, that is, either by shafting or otherwise by ropes and by 
belts, and so forth. (2) By steam; in such case each apparatus 
must have its own steam engine. (3) By compressed water; and 
then a central steam engine is required in order to compress the 
water, and also hydraulic engines at the points where the power 
has to be utilised. (4) By compressed air; and, asin the preceding 
case, it will be necessary to have a central engine to produce com- 

ressed air, and each apparatus must have its own engines acting 
compressed air. (5) Lastly, by electricity, with a central 
engine generating the electric current, and electric motors at the 
— points. Now, since the power comes from the steam in 
the boilers, steam is evidently the most direct and simple medium 
to convey and distribute it to where power is wanted. We may 
have to change the form of this power, which in the boilers is in a 
thermic state, and so we shall the various kinds of apparatus 
necessary for the transformation we require to produce, Although 
the development of the power may by this transformation be made 
longer and more complicated, yet in many cases in the new form 
it is better adapted to the action it is intended to produce, or 
affords some other advantages which make it preferable. In men- 
of-war, especially, power is already developed and utilised in 
different degrees, in several different forms, and this is the case 
because to light by electricity we require electric engines, and to 
cause torpedoes to move we require pumps to charge them with 
compressed air, and soon. I purpose, therefore, to examine the 
merits and defects of these several different forms, and the extent 
to which each may be applied, so that we may determine which is 
the best adapted to each individual case. 

Power transmission and distribution by means of shafts, gearings, 
d&c.—This system of power transmission and distribution is not 
possible on board ships, except on a very limited scale, and, in 
fact, it is only used in the workshop for the few machine tools, and 
in the working of the rudder. Did we wish to extend it further, 
even without taking into account the considerable weight of the 
shafts and the great losses by friction, this system would entail a 
complication of gearing, blocks and belts, such as to make it quite 
impracticable. Far more practicable, on the contrary, are the 
other systems to which I will now turn my attention. 

Power transmission and distribution by means ef steam. — The 
system of transmitting and distributing the power by means of 
steam is, as we bave already stated, the simplest of all, as also the 
one most generally employed. In the mercantile navy especially, 
with the exception of a few ships which use hydraulic apparatus 
to load and discharge cargo, all the rest use steam for the various 
machinery and secondary apparatus on board. Even in the Royal 
Navy steam machinery takes the lead, hydraulic machinery being, 
as it were, confined to heavy artillery only. With steam no other 
intermediate medium is required between the source of power and 
the working machinery, and therefore the action of these machines 
is completely independent of other apparatus. As long as the 
boilers are working and the circuit of the steam is in an order, 
all the working bhinery can i acting; and if any one part 
should get out of order, the work of the other machines will not be 
affected, We may also add that steam is a very pliable moving 
agent, that is to say, it can generally be well adapted to any special 
conditions in which it has to act, especially when used, as is now 
general, at a high-pressure. Against the above advantages must 
be set, however, some disadvantages ; steam used on board ships 
is saturated, and therefore a very little cooling produces condensa- 
tion. From this comes the necessity of applying drain cocks to 
the circuit of steam and to the cylinders of working machinery ; 
further, the flooding by water of a compartment of the ship 
through which the steam circuit passes, might interrupt the 
action of many bi For inst , if the flooding should be 
in the after hold of the ship, all the machinery placed in the after 
end of the flooded compartment, among which is the steering gear, 
would inevitably become inactive. Steam circuit must be com- 
plete, that is to say, it must have two pipes, one for sending the 
steam to the cylinders of the working machinery, the other for 
discharging the steam from these machines into a surface con- 
denser before amps again as water into the boilers. Herein is a 
greater difficulty and complication than in systems with one pipe 
only, Another disadvantage, moreover, is the quantity of lubri- 
cating substances from the various auxiliary steam engines which 














* We are indebted to Messrs, Wigham, Richardson, and Co., for this very 


find their way to the condensers and thence to the boilers, 

considerably impairing both the good action of the latter and their 

durability. Finally, in a steam system there is this other draw- 

back that it heats the parts through which it passes, or in which it 

acts, As far as the actual power from the steam system is con- 

cerned, it is made up of two factors, namely, the power resulting 

from the boilers and the power resulting from the steam circuit 

properly so called. And we may say at once that the net result 

of power is not very high, because for auxiliary engines simplicity 

and steadiness of action are aimed at rather than special economy 

of steam. However, some improvements have been made of late 

years, and in modern vessels with high-pressure steam, the 

auxiliary engines that have to be kept repeatedly and long in 

action are made of the compound type with considerable economy 

of steam. In the compound type of engines the consumption is 

reduced by nearly 30 percent. Further progress may be made in this 

direction. If steam for transmitting power is economical on board 

ships where the distance to which power is required to reach is not 

very great, it is no longer so on land at greater distances, owing 

to the greater condensation in the steam pipes. On board ships 

where the main engine is moved by steam, it finds a very suitable 

Fi grows preferable to any other for the auxiliary machinery in 

the engine and boiler-rooms, more especially for the machines in 

which steadiness and continuity of action is indispensably required, 

and among these latter are the pumps and all machines that are an 

integrant part of the moving apparatus of the vessel and necessary 

for its action. For such apparatus steam offers every advantage, 

and most of the objections noted above are avoided. 

Transmission and distribution of power by water at high-pressure, 

commonly called the hydraulic system.—This is already in actual 

application on war ships for the working of large guns, and in some 

also for the steering gear, the winches, the capstans, and the wind- 

lasses. In merchant ships hydraulic apparatus is not much used. 

Only comparatively few make use of it for loading and discharging 

cargo, notwithstanding that it is so well adapted for that service. 

This is probably owing to the greater first outlay. The chief merits 

of this system are its simplicity and steadiness ; serious accidents 

rarely occur, its management is easy, and above all there is a 

perfect control over the working of the apparatus, which can be 

promptly regulated at will and with precision. This precision is 

of course due to the liquid being incompressible. In ships the 

system in question has also the advantage—not to be found with 

steam—that no inconvenience arises in case any part or parts of the 

ship containing hydraulic apparatuses, or crossed by the hydraulic 

circuit become flooded. All my readers must perceive the import- 

ance of this as regards the steering apparatus. Moreover, with the 
hydraulic system no radiation of heat nor hot-water leakage, 

causing dampness or unwholesomeness, are possible ; and an escape 
of the moving fluid, which in the case of steam might be attended 

with disastrous consequences, would cause no mishap. The 
hydraulic system requires equally with the steam system two sets 
of pipes ; one to lead the water to the apparatus, the other to dis- 
charge it and lead it back to the pumps. With this difference, 

however, that hydraulic pipes are small in diameter, and for 
that reason they are easily fixed; nor have they the defects 
noted above, which are inseparable from steam pipes. Hydraulic 
apparatus is particularly well adapted for great power, with 
slow rectilinear and limited movements, and still more suitable for 
those operations which it is necessary to regulate with facility, 
steadiness, and precision. Such are the working of guns and the 
fittings for loading them, the steering apparatus, and the cargo 
cranes. For operations that do not require a slow movement nor 
segmental or rectilinear movement hydraulic apparatus is less 
suitable, the use of water being adapted to slow speeds only. In 
other cases it is evidently improper to use hydraulic power, 
because of the great loss that will ensue from the resistance in the 
pipes and valves and from the packing, and also because of the 
shocks to the apparatus at every changed direction of movement. 
Slow speeds require, therefore, high pressures. If we adapted 
hydraulic apparatus acting at low pressure, and consequently with 
a large volume of water, large pipes would be needed to prevent 
an excessive loss of load. Both the apparatus and the connection 
would be heavy, bulky, and unsuitable for ships. The working of 
the apparatus would by no means be easy, because of the difficulty 
in moderating the movement of large masses of water, and so we 
should only have the difficulties without having the advantages of 
steam apparatus acting at an equal pressure. Finally, for the 
due efficiency of the hydraulic {system it is necessary that the 
pressure in the pipes be kept high and constant, which would be 
difficult if in the circuit there were several working machines in 
quick motion. It is perhaps owing to this reason that the 
hydraulic system has not received on board the Royal navies that 
development which in other respects it would deserve. As we 
have already stated, with this system a form of power, different 
from that supplied by the boilers, is used, and it is necessary, 
therefore, to know how te produce it. A pump moved by steam, 
and giving back in mechanical power through water under pressure 
form the thermic power of the steam, is what is universally used. 
In hydraulic machinery on board ships, with the usual proportion 
for the diameters of pipes and for the main valves, the result is 
not under 90 per cent. That of the generatrix pump is not so high. 
So far, hydraulic pumps on warships have been made with single- 
expansion engines, but on more modern ships compound engines 
far more economical have been introduced. Hydraulic pumps are 
among the most powerful auxiliary machinery of the ship, and it 
is therefore only reasonable to study economy of steam, more 
especially if we consider that their work must be developed in 
action just when it is necessary to have all the power which the 
boilers are capable of developing. It is well to observe that by 
the compound system the economy of steam sought for can be 
gained without impairing either the regularity or the steadiness of 
the movement of pumps. The actual economical result of hydraulic 
pumps is made up of two coefficients, namely, the power resulting 
from the steam engine and that from the pump. The former, 
supposing the engine is compound, we may take to be 60 per cent. 
The latter can be set down at 85 per cent., and therefore the 
power resulting from the pump is about 51 per cent. I disregard 
the loss of power in the pipe leading the steam to the hydraulic 
pumps because it is insignificant, these pumps being, as a rule, 
placed near to the boilers. The total resulting power of the 
hydraulic system is therefore equal to 0:90 x 0:51 = 46 per cent., 
or nearly so. By the present system the action of every machine 
is dependent upon that of the steam hydraulic pumps; so that, if 
the latter get out of order and cease working, all the hydraulic 
working machinery must also come to a standstill. It is owing to 
this that in warships, whenever hydraulic gear is applied, there 
are always two independent hydraulic pumps in action. They are 
both kept going so that one may fill the place of the other in case 
of any accident. This requirement applies not only to the 
hydraulic system, but to all systems in which no direct use of 
steam is made. As it has been stated before, the hydraulic 
system cannot universally be applied for the transmission and 
distribution of power on board ships, because it is not suitable to 
move machinery, so generally used on board, in which rapid mction 


is wanted. 
(To be continued.) 








PaTENT FeEs.—The Board of Trade has just issued an order 
which will come into force on October lst next, reducing the 
renewal and other patent fees for inventions as follows :—Before 
the expiration of the fourth year, £5; fifth year, £6; sixth year, 
£7; seventh year, £8, instead of £10. Eighth year, £9; ninth 
year, £10, instead of £15. Tenth year, £11; eleventh year, £12; 
twelfth year, £13; thirteenth year, £14, instead of £20. On 
enlargement of time for payment of renewal fees :—Not exceeding 
one month, £1, instead of £3; not exceeding two months, £3, 
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instead of £7; not exceeding three months, £5, instead of £10. 
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THE MILLING EXHIBITION. 
Ne. I 


Messrs. Rose, Downs, AND THomMpPsoN, the well-known 
makers of oil-mill plant, Fig. 1, exhibited an exceedingly com- 
pact, arrangement for making round feeding cakes, consisting, 
as the figure shows, of a steam-jacketted kettle, mounted over 
a pair of hydraulic presses, the steel cylinders of which are 
under ground, the whole, including a double-pressure pump, 
being driven by one belt and pulley on the horizontal shaft car- 
ried by the kettle—the columns of the hydraulic presses form- 
ing supports for the kettle. The cylinders seen above ground 
are of cast iron, bored out to receive the charges of meal, and 
the plates by which the cakes are moulded and marked with 





Fig. 1i—ROSE AND DOWN’S CAKE MLL 


any special brands; no cloths or wrappers are used. The 
charge of meal is measured in the box below the kettle, and 
then allowed to run into the cylinder. One of the round 
plates is then dropped in, another charge of meal run in, 
and so on until fourteen charges of meal, separated by means 
of the plates, fill the cylinder. By means of a very neat 
arrangement a sliding press-head is brought over the charged 
cylinder by turning the hand-wheel, seen in front, below the 
kettle: the pressure pumps are then turned on, and a pres- 
sure of about two tons to the square inch presses the meal 
into firm cakes, suitable for feeding purposes. 
Those made during the exhibition were spiced feed- 
ing cakes, and one or two experimental ones of bran 
and pollard. There is of course no oil from these 
cakes. The machine will turn out from 1200 to 2000 
cakes per day of eleven hours, each weighing about 
3lb. to 4]b. There is a measuring box over each 
of the cylinders, and whilst one side is being charged 
the other side is under pressure. The sliding press- 
head enables the cakes to be easily got out, as there 
is good space between the measuring box and the top 
of the cylinder, as shown on the right-hand side of the 
figure. The left-hand side is in the position for being 
under pressure. 

The materials of which the cakes are made may 
be bye-products of flour and rice mills, breweries, and 
like industries, treated no doubt with a little spice to 
make them more attractive to cattle. 

The space occupied by the whole arrangement as 
exhibited is a floor space of 10ft. by 14ft., and 12ft. 
in height, and requires only a pulley on any existing 
shaft to drive it, and a steam pipe connection to the 
kettle. 

Messrs. Bryan Corcoran, of Mark-lane, E.C., ex- 
hibited a great number of useful articles for the 
miller, such as wheat cleaning machinery, cockle and 
barley separators, French burr millstones, Demaux’s 
wheat washing machine; also a “feed slide ’—Fig. 2 
—clearing apparatus, designed to get rid of the nuis- 
ance caused by the entrance of some foreign sub- 
stance into the feed spout, which will often causes 
the feed to stop until it happens to be noticed 
by the man in charge, who has to clear the spout and 
re-set the feed slip. The figure shows this apparatus, 
with the following references:—A, the regulating slide; 
B, lever which raises the slide A; C, cam keyed on 
spindle carrying the toothed wheel D on its outside end; 
D, toothed wheel which only comes into action when 
the flow of the corn ceases to be regular; E, small toothed 
wheel always in motion and gears with F; F, small 
toothed wheel that puts the wheel D in gear with E; G and 
H, levers by means of which the toothed wheel F is brought 
into gear to transmit motion to the wheel D; J, flap fastened 
to spindle K and connects the lever H with counterpoise ; 
K, spindle to which flap J and lever H are fixed; L, screw, 
by means of which the regulating slide A is set at required 
distance from bottom of spout. The action is as follows:— 
The pulley and spindle E are driven at a speed of about 
50 revolutions to 70 revolutions per minute, and run perfectly 
free, for the wheel D is not in gear so long as the grain flows 
poperly. The grain flowing down the spout keeps the 





flap J away from it— adjusted by the balance weight—but as 
soon as the grain ceases to flow or partially ceases to flow, 
the flap J drops and allows the cog-wheels to come into gear, 





the effect of which is that the levers begin to act and open | 


the slide and allow exit of matter that obstructs the passage 
of the corn, and the slide regains its former position. 
Amongst other exhibits at the stand of Messrs. Bryan 
Corcoran is the flour testing machine patented by Mr. 
Hogarth, of West Mills, Kircaldy, N.B. 
About three years ago, Mr. Hogarth introduced a newmethod 


of testing flour automatically, and recording the result of the | 


test in the form of a diagram, showing the amount of water 
absorbed by the flour and the force required to work the 
dough. The machine consists essentially of four 
parts, a small kneading machine, a dynamometer, and 
a water supply capable of delivering water at a slow 
uniform rate throughout the whole time of the test, 
and a dium to carry the sheet of paper whereon 
the diagram is drawn by a pencil. In his first ma- 
chines Mr. Hogarth used a dynamometer based 
on the principle of the well-known ‘“ jack-in-the- 
box ”’ bevel gear, and balanced the power 
against a spring, but in the machine 
exhibited he has made a very neat ar- 
rangement with spur wheels inside the 
paper drum, and at the same time 
balances the power required to knead 
the dough against a pendulum — see 
Fig. 3—mounted on friction rollers and 
raised by a cord attached to the drum at 
one end, and to a quadrant, to which the 
pendulum is fixed, at the cther, as will 
ve seen in the figure. This should give 
a very accurate measure offorce. At the 
front of the drum a screw is placed driven 
by gearing from the driving spindle, and 
at the same time raising a vertical tube 
seen at the left of the machine. As this 
tube rises water flows into the knead- 
ing machine. As the screwand the tube 
move together, the pencil, which tra- 
versed along by the screw, measures the 
amount of water supplied to the knead- 
ing machine, so the horizontal line of 
the diagram—see Fig. 4—gives the water 
in cubic centimetres. The vertical height 
of the diagram gives the force exerted 
in kneading the dough in pounds. It 
will be noticed that the left-hand side 
of the diagram shows very irregular 
exertion of force; this takes place until 
the dough is mixed with sufficient water, 
and has been sufficiently kneaded to 
become homogeneous, then the force 
exerted becomes much greater very 
suddenly ; then as more water is slowly 
and uniformly added, the diagram slowly 
sinks down in a regular curve—see Fig. 4. 
The difference in the regularity of the 
force required before and after the dough 
becomes homogeneous is well worthy 
of note, and indicates some curious 
properties in consistency of dough-like 
or plastic substances, and would seem 
to open up a new field of inquiry. As 
temperature affects results, the small 
kneading machine is water-jacketted to keep the tempera- 
ture constant. We quote the following from the inventor’s 
own description of the machine :— 

“The object of this form of testing wheat and flour is to 





record the theoretical yield of bread and the soundness or un- | 


soundness of the samples under examination in such a manner 
as will admit of duplication or comparison at any future time. 
Many deductions can be made from the diagrams produced by 
this machine, but the two leading points of practical interest 
are :—(1) The yield of bread, and (2) the soundness or un- 





Fig. 2—BRYAN CORCORAN’S FEED-SLIDE CLEARER 


soundness of the sample under examination. Regarding the 
former, the ability of flour to produce a dough of certain 
consistency with a given quantity of water is considered 
by those well qualified to judge a good criterion of the 
quantity of bread it will produce. This implies measur- 
ing the water and estimating the consistency—an 
operation simple and accurate so far as the former is 


concerned, but open to serious error as regards the latter. | 


| In this machine both of these operations are performed with 
| perfect accuracy, the water and consistency being mea- 
| sured on the diagrams by scales made from standard weights 
and measures, and which admit of verification. The actual 
measure of consistency is supplied by the deflection of a 
| heavy pendulum, which is hung on roller bearings, and is 
| perfectly constant. The metric system of weights and mea- 
| sures is adopted for the flour and water, the gramme of flour 
and cubic centimetre of water having the same weight at 
60 deg., Fah., and calculation is much simplified thereby. 
The theoretical yield of bread is therefore based on the 
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quantity of water which 40 grammes of flour will absorb to 
= a dough of a certain measured consistency, 70 oz. of 

ough being considered as an equivalent of 64 oz. of bread; 
no account being taken of salt or yeast, nor of differences in 
loss while baking, beyond the average loss of 6 oz. per loaf, 
Regarding unsoundness, by which is meant that objectionable 
quality due to the presence of germinated, frosted, badly 
matured, or badly harvested grain, this cannot be deduced 
from the first diagram made with water only, as an unsound 
flour may indicate a satisfactory percentage of gluten, and 
absorption, and gluten of good mechanical value, and at the 
same time be unsound. But sound and unsound flour may 
be differentiated by means of a second diagram made under 
different conditions, as under:—(1) By substituting for the 
water a weak solution made of the flour itself and water, 
and thus recording the diastastic effect of the soluble portions 


| of the flour, unsound showing a loss, while sound shows un- 





changed ora gain. (2) By the use of common salt or alco- 
holic solutions, giving an effect in some respects similar to 
the above. (3) By the use of a solution of malt, giving the 
effect of the diastase of the malt upon the various samples. 
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Fig. 3-HOGARTH'’S FLOUR TESTER 


(4) By running the second diagram at a temperature low 
enough to suspend the diastastic action, which gives an 
increase for the unsound, while the sound shows little 
change.” 

Messrs. J. Baker, of City-road, E.C., had a very large 
exhibit, amongst which was plant of bread and biscuit 
making machinery, driven by a 5-horse power Tangyes gas 
engine, in which all the operations of cutting and stamping 
out biscuits and depositing them in pans ready for the oven 
are performed automatically. The machine is suitable for 
both hard and soft dough. Messrs. Baker also showed an 
oven front with triple doors, an air space between each of the 
outer and middle doors preventing loss of heat. The oven 
front is also fitted with a revolving gas lamp, which in its 
normal position shows light outwards, but on being turned 
half round shows a bright light into the oven, enabling the 
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Fiz. 4—HOGARTH’S DIAGRAM 


condition of the baking to be seen from a small sight door in 
front without opening the charging doors and admit- 
ting large volumes of cold air. At this stand there were 
also some pretty models of a bread and biscuit factory. 

The Ceres Ironworks, of Kingston-on-Thames, showed some 
examples of their wheat grader, with improved wire cylinders, 
for four or five grades of wheat. 

Nicolaus Heid, of Stockerau, Vienna, exhibited a very fine 
collection of separating cylinders for barley, wheat, oats, 
malt, &c. These are all of the well-known type known as the 
‘* Trieur,”’ with the cylinders of sheet steel fitted with various 
sizes and depths of pits generally used in mills for separating 
seeds from wheat, by taking advantage of the difference in 
shape of the round seeds and long-shaped wheat kernels. 

A. M. Perkins, of Regent-square, W.C., had one of their 
steam ovens at work, by Messrs. Beale, of Holloway. 

Messrs. Werner and Pflieiderer, of Queen Victoria-street, 
E.C., had at their stand a number of dough-kneading 
machines, some very large and heavy, fitted with balance 
weights, and arranged to tilt up, for discharging and to 
facilitate the operation of cleaning. They also exhibited 
steam-heated ovens with draw plates arranged either to take 
the whole batch at once, or in sections. In some cases these 
ovens are arranged to be heated either by gas or liquid fuel. 
Other ovens were shown by Messrs. James Johnson, of 


| Macclesfield. 
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WATERLOO STATION SIGNALS. 


In the article which we published on May 20th we alluded 
to the fact that Messrs. J. J. Stevens and Sons, of Southwark, 
had manufactured the signal levers and locking gear, and that 
Mr. Sykes’ system of electric signalling had been adopted. 
We are now able to illustrate some of this work. Fig. 1 
represents @ cross section of the arrangement of signal levers 
in the A box at Waterloo. The principle of mechanical 
interlocking is employed, and is effected as follows :—Above the 
fixed centre upon which the signal lever swings a link is 
attached, and is connected at its other end with a long flat 
bar known as the tappet rod. This bar is provided with 
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way may be open. The signal levers are coloured dif- 
| ferently for the different work they have to do, and each is 
| provided with a plate upon which are inscribed the numbers 
of the other levers which precede it. The viaduct over 
Westminster Bridge-road has been entirely reconstructed, 
and for this work Messrs. Shewell, of Darlington, were the 
contractors, the work being efficiently carried out by Mr. Cox, 
the inspector in charge. Wood staging was erected in the 
roadway to support the superstructure while the old girders 
were being replaced by the new ones. Over twelve months 
were occupied in the work, during which time temporary 
arrangements for traffic working had to be made to allow 
of the passage of an average of 730 trains per day, and 





HANOLES HOME 12 9 


HANDLES OVER 6 3° 


——-HANOLE CVER--|- 
5.2 85.5 


—~-MOVAGLE FRAMED HATCH 


AaD CPL 8&4 SF bows 1 


en we 
| 





—~—-- FACE TO FACE OF -| 
TRIVVMER 8. 7 








that he has let a train pass to the advance signal the electrical 
“‘ buzzer” will remind him directly the man at B box plunges 
to release the advance signal lever. 

The signalman can by means of the special “‘ Simplex ” gear 
lever take the locks out of the platform starting signals, and 
work his shunt signals in or out of the platform bays up as far 
as the advance signal. With regard to trains coming into 
Waterloo ; three trains can enter the station at the same 
time, namely, “up main,” “up main local,” and “up 
Windsor.” Electric contact safety bars are fixed alongside 
the rails in each platform bay so that when trains are stand- 
ing upon them the “in” signals are locked if the train 
occupies the full length of the bay, but ifit only takes up half 
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Fig. 1—-CROSS SECTION OF MESSR3. STEVENS AND SON'S SIGNAL LEVERS IN WATERLOO SIGNAL BOX 


notches at suitable positions, so arranged that the tappet can 
be locked or freed as may be required, and the locking is 
controlled by the other levers of the particular set of which 
the lever forms a part. 

In order that access may be easily obtaine1 to the lo:ks, 
the floor of the signal box is provided with a movable framed 
hatchway, and there is just sufficient room below the floor 
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SYKES’ ELECTRICAL APPARATUS ON SIGNAL POST 

for a man to creep along. There are altogether fifty-one 
channels in which the locking-bars slide; the tappets from 
one row of levers pass below those belonging to the other 
set; there are therefore two locking-bars in each channel. As 
explained in our former article, ‘“‘ Simplex” gear levers are 
arranged so that one signal lever operates two or three signals. 
The raised woodwork against which the signalman places his 
foot is so fixed that he can still work although the hatch- 


this responsibility fell upon Mr. J. W. Jacomb] Hood, C.E., 
district engineer, and Mr. James Cockburn, the signal super- 


intendent, and was ably carried out by Mr. Maynard, chief | 
signal inspector, who had charge of the traffic throughout | 


the alterations. During the removal of the old girders many 
changes had to be made in the road bed, without causing a 
single accident. The most important alteration of roadway 
was caused by the erection of stanchions to carry the new 
A box, and it was put off as long as possible, as many traffic 
facilities were done away with, and could not be taken on 
in the new box until the old one was pulled down. For 
months this part of the line was practically only a single 
track, and the greatest care was needed to prevent accidents. 
One of the most interesting features of the signalling at 
Waterloo is the system of electrical interlocking, designed 
and carried out by Mr. W. R. Sykes, of Clapham. The 
details are too complicated to allow of an exhaustive descrip- 
tion, but we may broadly indicate the chief points of interest. 
It is well known to our readers that the “block system” is 
intended to prevent more than one train being upon the 
portion of the line between two signal boxes. There are 
several varieties of these signals at use in this country and in 
the United States. On many roads it is made a “permissive” 
system, so that more than one train may be allowed within 
a block at the same time. The advocates of the absolute 
Sykes system say that this is a great mistake, and that it is 
| the cause of rear-end collisions. It is a perversion of the 
real object of the block system. 


Suppose A, B, and C to be three signal cabins upon a | 
railway, then the Sykes system holds a train approaching | 
box B until a preceding train has passed box C, out of the | 


block C, leaving a clear block for the second train to enter. 


Sykes electric interlocking apparatus is fitted in connection 


| forms at Waterloo Station. The normal condition of all 
these signals is the “‘ unlocked” position. Roads 1 to 7 (see 
plan, p. 439 ante) feed the out main line; roads 7 to 18 feed 


leave the station at the same time—say one from No. 2. down 
and one from No. 14 down the Windsor line. 


B box, and these in their turn control the starting signal so 
that when a train leaves the station, and the signalman puts 
the starting signal to danger, it becomes locked, and remains 
so until the train has passed over a treadle placed some 
distance ahead of the advance signal. The act of passing 
over this treadle puts the arms of the advance signal and the 
distant signal at the B box to danger; it also takes the 
‘“‘back-lock” out of the lever working the advance signal, 
at the same time drawing the attention of the signalman to 
the fact that this has been done by sounding an electrical 
trumpet or “buzzer.” The signalman now puts back the 
advance signal lever ; this action releases the platform 
starting signals, so that another train can be cent down to the 
advance signal from any platform which the signalman may 
desire. The advance signal cannot be again lowered until the 
signalman at the B box allows the first train to pass his stop 
signal, and restores the lever and signal-arm to danger, and 
it becomes locked in that position by the signalman at C box. 
The man at B box can then press his plunger and release 
the advance signal lever at the A box, and if he should forget 





Suppose the second train has reached B, the operator in the | 
B box could not put his signal to “line clear,” because it is | 
locked and controlled by a machine electrically connected in | 
the box ahead. The man in the B box must therefore signal | 
to C box, asking the operator there to unlock his signal lever, | 
and this would not be done if the section were occupied. The | 


with the “ Out” or starting signals from the eighteen plat- | 


the out Windsor or Local Windsor, so that three trains can | 
the main line; one from No. 7 down the Windsor Local; | 


The three down advance starting signals are controlled by | 











the available space, then the first electric contact bars are free 
and the signalman in the ‘“‘ Crow’s nest,” or ‘‘ West box,” can 
lower his signal half way, which indicates to the driver enter- 
ing the platform that half the bay is occupied. The act of 
lowering the platform signals by the man at the ‘ Crow’s 
nest,”’ or “* West box,’’ releases the “in” signel at the A box 


SYKES’ ELECTRICAL APPARATUS ON SIGNAL POST 
by means of Sykes’ special apparatus. This arrangement is 
clearly shown in Fig. 2 which is a diagram of the whole plan 
at the platforms. In Fig. 3 is shown a diagram of the electrical 
connections between the A and B boxes for the up lines, which 
will be easily understood from the description we have 
already given. 

We now come to the details of the fittings. There are 
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altogether 108 levers at the A box fitted up with the Sykes | t 
There are seventy or eighty | another rod actuates the rod A in Fig. 7. 


system of electric locking. 


the rod is connected to a rocking shaft, and through that 
This rod by 


electric contact bars, and eighteen signals fitted for half | means of a crank operates the blade B; the latter has upon it 


movements. 


Figs. 4 and 5 represent the electrical arrangement for | through which blades can be drawn. 
The | 
apparatus consists of a cast iron box, in which are placed an | 
electro-magnet and suitable levers. The rod which works the | 


raising the signal arm by means of a passing train. 


signal arm is divided, and the top part is rigidly attached to | 
the box, while the lower 
part is welded to a flat 


| ribs; above and below and between the ribs are spaces 


The actuating blades 
are provided with notches C C, and raised engaging ribs D are 
arranged upon the actuating blades. Assuming the normal 
condition of lever 96, Fig. 9, to be at the in-passenger 
position, then all the blades that are in gear with the 
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plunger A which slides Ba Fis 
freely inside the box. A Sarety GAR SAFETY BAR \SAFeTy BAR SAFETY BAR 
mss ishung upon apin 9 —————, vo = —_S 3«— “eS =e a. 
in GAY SIGNAL | i —nien nae 

placed in the centre line of A 80x C \*! a | PRG jaqacdenaeein > aot 
the rod, and this lever fY, comrmoe |{___ come ce: RS ___ (ah = 
carries a roller C at its ae WORKED BY CROfws Pe = 
lower end. When the Ss —> — a seca 1, 
signal arm is at “line ay | | a ‘ \ CNAL E 

” 4s © tack Ee ss eee 
clear,” the position of the a cre 
parts is shown in Fig. 4. 9 LevEP WORKING IN SICNAL i iw 

8 TRAINS ON SAFETY BARS IN BAY _& 


The lever B is held vertical 
by the lever D, and the 
roller C rests upon the 


I IN BAY SICNAL ALL 


slant end of the rod A. -% 
When a train passes over =] 
the treadle, which is con- 4 . ® 


nected to this signal, it 
completes an electrical cir- 
cuit, a current passes 
through the electro-magnet 
E, and causes it to attract 
its armature, and by means 
of the lever F release the 
lever G, which falls over to 
the left and strikes the rod 
H and releases the lever B. 
This lever is thus caused to 
take up the position shown 
in Fig. 5. The weight of 
the box is sufficient to 
cause the signal arm to be 
pulled up to ‘“ Danger.” 
When the signal lever is 
drawn back, the parts 
inside the box take up 

the position shown in Fig. 4, and the arm can be placed at | 
“Line clear” by means of the signal lever. The form of 
treadle is shown in Fig. 6, and has double contacts. 
The pin B is rigidly attached to the rail, and when a train 
passes it is depressed and acts upon the short ends of the two 
long levers; this tilts the levers C, of which one is placed at | 
each end. The lever C is 
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ETWEEN Aand B SIGNAL BOXES, 


actuating levers 83 to 95 would be in gear with in-passenger 
signal blades. If one of those levers were operated an in- 
passenger signal would be deflected. If it were desired to 
deflect an out-shunt, the setting or gear lever in Fig. 9 
would be moved from the position No. 1 to the position 
No. 2, and by that means blade B, Fig. 7, would be operated, 



































formed of cast iron and is Fig.¢ 4 
hollow; mercury is placed — SS ; 3 2, — j 
inside in such a position |'9 a c st _. s -_ ‘> 
thatas soon as theleverC i=? ae ee 
is turned contact is made, 0 Frant Line® 
and a current is sentto the §=»—————— : —— : 
apparatus shown in Figs.4 ‘= T= oe 
and 5. There are other 
forms of electrical gear he i> aod 
somewhat different from waa Tad aids Fae 
that shown in Figs. 4and 5, EES _ = — 

fan DEC 


but they all depend upon 
the same principle of the 
action of an electro-mag- 
net, to cause a weight to put the signal arm to danger. 
A detailed description of the special signals which control 





Fig. B—SYKES’ DOUBLE CONTACT TREADLE 


and all the thirty-nine signal blades F would be moved, so 
that thirteen of them would be placed in connection with 


the various roads is almost impossible within the limited | thirteen actuating levers, 83 to 95; these thirteen in 


We may add that the whole of 


space at our disposal. 
for the signals have been made 


the electrical connections 


gear would be the out-shunt blades. Any one of the 
actuating levers which is then worked would deflect an out- 


much more simple by the fact that all the ordinary telegraph | shunt signal. 


wires have been placed underground; this work was carried | 
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O’DONNELL’S PATENT 


out by Mr. T. Wyles, assistant-telegraph superintendent of 
the line. 

We alluded in our former article to the method employed 
for working the signals with fewer signal levers than would 
otherwise be possible. Since the appearance of that article 
an account appeared in one of our contemporaries in which 
O’Donnell’s No. 4 simplex machine was illustrated, but we 
find that it was not a correct representation of the machines 
employed at Waterloo. We illustrate in Figs.7 and 8 the actual 
set of No. 4 simplex machines in connection with levers 83 to 
95. It will be seen that the middle blades moved by the levers 
83 to 95 are arranged so that one set of seven is above and 
the other set of six below. In the plan, Fig. 7, they appear 
as though all were on the same level, but in the end elevation, 
Fig. 8, the separation is visible. 

This also leaves the space between the rods as usual. 
A setting lever, in this case 96, as will be seen in Fig. 9, 
works to three‘positions. From the tail of the setting lever 


It is sometimes desirable that while the thirteen are in 


Fig. 8 Fig. 9 
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SIMPLEX GEARING 


gear and any one of them may be operated, the remaining 
| twenty-six should be locked at “Danger” through the 
| simplex machine. This can be effected, as the ribs shown 
| upon the blade B do not possess a stop, and the raised part D 
| is out of gear with the twenty-six levers. There are six sets 
of simplex machines similar to that illustrated in connec- 
tion with the six roads, three in-roads and three out-roads, 
one set being supplied to each road. 

In the same manner, if an in-shunt movement is required 
the gear lever 96 is moved into the third position. By that 
means all the in-shunt signal blades are moved into gear 
with the actuating levers 83 to 95, and an in-shunt signal 
may be moved by operating any of the actuating levers. 

It may not be out of place to mention that the credit of 
carrying out the work is largely due to the officials of the 
London and South-Western Railway, and as Mr. J. P. 
O’Donnell was at that time in their service, the credit of the 
design is due to him also. 











Mr. Andrews, the chief engineer of the line, of course 
supervised the whole scheme, and the actual superintendence 
devolved upon Mr. W. Jacomb Hood, the resident 
engineer at Clapham Junction. The contractors carried out 
written instructions in all cases, so that the responsibility 
rested upon the officials of the London and South-Western 
Railway Company. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NAVY BOILERS, 


Srr,—In your last impression appeared three letters concerning 
Navy boilers, all interesting. That by Mr. Howden is especially 
so. Permit me to make some comments on it. 

Mr. Howden states positively that if his well-known system were 
adopted in ships of war there would be no more leaky tubes. Mr, 
Howden, however, does not know this ; he only believes it, which 
is quite a different thing. No boiler in a ship of war fitted on his 
system has as yet been submitted to a practical test. Until a trial 
of that kind has been made it is quite too soon to speak positively, 
I may say here, to avoid all chance of being mistaken, that 
although I have been in many stokeholds of men-of-war, I have no 
sea experience whatever with marine boilers in the English or any 
other navy ; and if I am not mistaken, Mr. Howden’s case is quite 
similar to mine. I have been to sea with his boilers in the 
mercantile marine, and I have formed a very high opinion of his 
system; but it has certain drawbacks which must be considered 
when we talk of fitting it inthe Navy. These deserve considera- 
tion, and I will deal with them first. 

Mr. Howden’s system involves the use of a projecting furnace 
front. This is of no consequence whatever when there is plenty of 
room in the stokehcld; but in one very important case, at all 
events, Mr. Howden knows as well as I do that grave inconvenience 
has been occasioned in an Atlantic steamer. Now, in the con- 
tracted stokeholds in the Navy I do not hesitate to say that this 
projecting front may prove an intolerable nuisance. But this is not 
all. In many ships—the Royal Sovereign, for example, is one— 
there are four furnaces in each boiler front. The boilers are kept 
down in the ship as low as possible, and the two central ashpits 
are below the level of the stokehold plates. I really fail to see 
how room could be found under these conditions for Mr. Howden’s 
appliances, He ry say that the arrangement is exceedingly bad. 
SodolI. But that does not help matters in any way. There are 
the boilers, and Mr. Howden will just have to make the 
best of them. It uires a sanguine mind to predict success 
as certain to follow. do not mean to say that if Mr. Howden 
was given a free hand he could not produce steam generators 
which would do all that they were asked without trouble. On 
that point it is quite unnecessary for me to express any opinion. 
Taking Navy boilers as they are, held I do not think that Mr. 
Howden’s inventions would have fair play. I am certain that they 
could not, save in a very few ships, be applied as they are in 
merchant steamers. Mr. Howden may hold a different opinion, 
but something more will be uired. I know, I fancy, as much 
about boilers in the Navy as io ioe, and nothing short of evidence 
that Mr. Howden fully understands the nature of the obstacles 
that lie in his way, and that he has digested a scheme for over- 
coming these, will convince me that he is likely to be successful. 
He may rest assured that the proportions and arrangements which 
he has used in big p ager st hips will not be suitable for a 
ship of war. It is quite possible, however, that he has modified 
plans ready for dealing with existing Navy boilers. It would be 
interesting to know in a general way—if this be true—what the 
plans are, 
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Now let me go on to consider the reasons which Mr. Howden 
gives for holding that his system would get over all the difficulties 
that now attend the use of forced draught in the Navy. All tube 
leakage is ‘‘ caused,” says Mr. Howden, ‘‘by a rush of cold air 
when the furnace doors are opened. With my system there is only 
arush of warm airand no leaks.” I submit that this is pure theory, 
and that Mr. Howden cannot advance a single fact in proof of it. 
We have to deal, be it remembered, not with the temperature of 
the furnace, but with that of the back uptake or combustion 
chamber. It is probable that a temperature of quite 3000 deg. Fah. 
is reached in this iron box. Mr. Howden admits air at a tempera- 
ture of about 300 deg. Are we to assume that it is this 300 deg. 
that makes all thedifference? The notionisabsurd. Mr. Howden 
holds that because hot air is admitted he gets a higher furnace 
temperature than can be had with cold air. Consequently he hasmost 
likely a higher temperature in the combustion chamber, and thediffer- 
ence will remain the same between the heat at the tube ends when 
the furnace door is open and when it isshut. There is really nothing 
in the use of hot or warm air to save the boiler. So far as any 
good is done in this way, it depends on the fact that when a fire- 
door is opened the forced draught is shut off that furnace, 
whereas when a closed stokehold is used a great rush of cold air 
takes place through the furnace over the fire. In torpedo boats 
the fan is always slowed down, and the air pressure dropped to a 
trifle when the fire-door is opened to charge the furnace, and the 
moment the door is shut the fan is started again ful! speed. This 
is of course only practicable when there is but one boiler in a 
stokehold. Any one of the multifarious systems of working with 
closed ashpits instead of closed stokeholds would answer as far as 
keeping out cold air is concerned as well as Mr. Howden’s system. 

ext, let me ask whether Mr. Howden’s letter contains evidence 
that he has fully ped the nature of the problem he undertakes 
to solve? I think it does not. At all events he leaves several 
questions of vital interest untouched. If, for instance, the rush 
of cold air is the sole cause of the mischief, will he tell us why 
double-ended boilers break down and single-end boilers do not. 
If it is only the cold air we have to provide against, will he explain 
why it is invariably the wing tubes, or those nearest the sides of 
the combustion chambers, that give most trouble? My explanation 
of the whole difficulty is that the boilers in ships of war are made a 
great deal too rigid. Far too many tubes are packed into them, 
and the combustion chambers are not given a chance to breathe. 
If I were designing a boiler for forced draught, I would never put 
a tube within 3in. of the side of a bustion chamber, and I would 
take measures to leave the tube plate breathing power to a certain 
extent, and after the tubes were expanded I would put in light 
ferrules which could be readily replaced when burned out. But if 
Mr. Howden will take pains to read all that has been published 
concerning Navy boilers, he will find that more has to be considered 
than the effects of a rush of cold air, so much more, indeed, that ! 
have no certain faith that Mr. Howden could really do what he 
thinks he can do, 
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I may say, further, that I am very strongly of opinion, that most 
of the trouble could be got over if, ins of using vertical tube 
plates, they were more or less inclined. With single-ended boilers 
set back to back, there could be no difficulty at all about 
this. In the sketch, Fig. 1, 1 have shown the inclined set- 
ting of the boilers purposely exaggerated. An inclination is 
now given in many vessels in the mercantile marine, and no doubt 
considerable advantage is gained. Nothing could be easier, how- 
ever, than for the Admiralty to 7 the ee with an old 
boiler, by fitting the front of it with a clos stokehold, and firing 
as hard as possible. I do not believe it would be practicable to 
make the boiler leak, because the tube plate in the combustion 
chamber would always be wet. The experiments carried out with 
locomotive fire-boxes years ago by the late Mr. Allen are, I think, 
conclusive on the point. Your readers will find out all about them 
in Clark’s ‘‘ Railway Machinery.” 

Mr. Martin’s letter contains a most important statement. For 
the first time there is a tangible reason advanced to explain why 
boilers should behave better when the draught is produced by 
suction than they do when a forcing fan is employed. As | under- 
stand Mr. Martin, the suction action produces an effect like Fig. 2, 
while the plenum acts as in Fig.3. If Mr. Martin can really prove 


that this is the case, then I for one will go in b forth for suct 








no matter how I get it, whether with a very high chimney or by 
putting a fan at the base of the chimney. But what are the 
grounds Mr. Martin bas for making the statement in question ? 
Has he seen this action take place? I know that in a portable 
engine type of boiler, with 24in. tubes 6ft. long, I could not detect 
any action of the kind with an exhaust in the smoke-box equal to 
2hin, of water, unless the fire was very small in the centre of the 
grate. Then the sectional area through the tubes was so large in 
proportion that there was no throttling action possible. I am sure 
Mr. Martin will do good service if he will give you a few facts, the 
results of his observations. I know he has them. Indeed, I some- 
times suspect that Mr. Martin knows more about Navy boilers 
and boilers in general than any other man ; but he is very chary of 
imparting the results of his observations. 

] must apologise for the length of this letter. Only the import- 
ance of the subject can justify it. SUPERINTENDING ENGINEER. 

Greenock, July 25th. 





BRAKE HORSE-POWER. 


Sin,—Your correspondent who signs himself ‘‘ An American in 
Europe” is much too modest an American. It must be a consider- 
able time since be left Pittsburgh. He is anxious that we should 
not lose our reputation as engine builders in order to defend that 
of the tail-rope brake. For that anxiety we beg to thank him. 
But are we defending the tail-rope brake! Have we not already 
asked to have the error in this brake pointed out tous? In your 
issue of July Ist, you pointed out what to you appeared to a 
gross error in this brake. This error you attributed to the 
different methods of lubricating the brake on the two tests 
published. We replied that there was no difference in the lubri- 
cation ; but that on the first run the rope was taken all round the 
wheel, and on the second run it was only half round, the difference 
of pull on the spring balance being mostly due to the weight of 
the rope and the heavy tackle for coupling same to the spring 
balances. These were all hanging on the balances during the first 
test, and had to be allowed for in getting the net load; whereas 
on the second test, with the rope only half round, the balance had 
not to carry this extra weight. This we tried to explain as clearly 
as possible. 

Your correspondent cannot believe that our little engines take 
17-horse power more to overcome the friction when new than 
they do when they have run forty-eight hours. Now that alto- 
gether depends upon the size of the little engines. Some of them 
would require another little engine to help them to turn round, as 
they are not capable of giving off 17-horse power. 

We will try and explain how we do in this benighted country. 
We have an innocent-minded fashion of taking the indicated horse- 
power, and then find what percentage of that power is absorbed in 
friction. We can then compare the mechanical efficiency of one 
little engine with that of another engine, irrespective of size. We 
are content if we get 90 per cent. efficiency with our ordinary 
high-pressure engines ; but if the engine has air, circulating, and 
feed pumps to drive, we are content with a smaller percentage— 
say 874 per cent. In the one case there is a loss of 10 per cent, in 
internal resistance in the engine, and in the other 124 per cent. 

There is no reason for your correspondent believing that in 
England we are quite content if we get 80 per cent.; and, strange 
as it may appear to him, our erectors do not find themselves 
outside the gates if these very engines, which give the above 
efficiencies—after running forty-eight hours—are at first 10 per 
cent. stiffer, i.¢., require 224 per cent. of the total indicated horse- 
power to run them at full speed with all the load on. Other 
things besides the erectors must be taken into consideration. For 
instance, all port and valve faces are just as they left the machine, 
glands newly packed. The engines and outer bearings—in this 
case—were packed up 2ft. above the shep floor. There was 
difficulty in keeping the shaft in line. We may also grant 
that the journals and necks had not got into that smooth state 
so necessary to retain the thin film of oil which is con- 
ducive to frictionless running. We could mention many other 
points, all contributing to lower the efficiency at first starting of 
the engines, It is only justice to the erectors to mention that one 
of the conditions of contract stipulated that the engines should run 
twenty-four bours without a stop, and this was done before the official 
test, and the main bearing caps were not slacked back, as your 
correspondent would suppose, they were not hot during the first 
run, a ‘‘sea-going”” man would have described them as hand-warm. 
On the second—published—test they were perfectly cool, all of 
which leads us to expect a better efficiency on the final test. 

We now come to the part of his letter where he fancies we have 
written in ignorance of certain facts that ought to be well known, 
and quotes the ‘‘time-worn” theory, that the friction of an engine is 
very little augmented by the load—that, ina word, thefrictionis prac- 
tically constant—and by this process of reasoning he satisfies himself 
that it takes as much power to drive the engine without a load as it 
does when loaded. Then he asks us, Is it possible that we believe it ? 
Now, it happens that we once wanted to determine this very point ; 
8o we made some very careful experiments. We chose an engine 
that had been running daily for several years, and was then in 
good order. The cylinder was 8hin. diameter by 12in. stroke, and 
ran as freely as possible. With a couple of Crosby indicators 
we took friction diagrams when the engine was running light at 
120 revolutions per minute, and found the power required to 
keep the engine running at the above speed. We then loaded 
the engine to a little over 14 brake horse-power, at 117 revolutions 
per minute, and found that the internal resistance of the engine 
was now more than twice the amount of power required to run 
the engine light at 120 revolutions, Your correspondent can 
easily try the experiment, and he will find that the friction of an 
engine when light and loaded is not practically constant, We now 
reach that part of his letter where he states that be does 
ac* believe that engine friction will account for the dif- 





ference in efficiency, which, he holds, is entirely due to the 
defective action of a wofully overloaded brake. He has at 
last got to the brake—which we may remark is the subject under 
discussion—and he finds it wofully overloaded. He forgets to state 
the se r amount of load for a brake ; we will just jot down a 
few loads, and we will feel much obliged if he will point out which 
are a overloaded and which are not overloaded, and if he will 
just say what is the correct load for a brake, and the reason why it 
is correct, he will deserve the thanks of the engineering world. We 
will take for our first example the brake load of Mr. Paxman’s 
engine, tested for the Society of Arts by Dr. Hopkinson, Professor 
Kennedy, and Mr. Tarver. We find that the gross load was 320b., 
the pull on the spring balance being 321b. We could furnish many 
examples from outside our own works; but this one, with the 
following three tests made at our works, will be sufficient for our 
purpose :— 


Gross load on Pullon Percentage on 


Name. lance to 
brake. balance, gross load. 
Ibs. Ibs. Per cent. 
| a ee -- 820 2. «oo 
McLaren, January 19th -. 1014 70 63 
McLaren, January 20th 951 a 1 
McLaren, January 2:st 946 os WEF in i 


Your correspondent will observe that we give particulars from 
another test made on January 20th with the same engine. This 
test has not been published, but we will be pleased to furnish you 
with any or all of the particulars of this test, if required. Imme- 
diately after the test made on the 19th with the “all-round” 
brake, we had the brake rope cut and put half round the wheel. 
We were naturally anxious to see the results from the new arrange- 
ment of the brake, so started off on a three hours’ test, finishing 
in the small hours of the morning of January 20th. We found 
that the efficiency did not bound up, as your correspondent would, 
no doubt, have expected. We only got an efficiency of 79 per 
cent., so there was nothing for it but grind away for other forty 
hours and get it out of the friction in the engine, as it was evident 
that the brake was not going to part with the much-desired 
efficiency. 

The next point in your correspondent’s letter which interests us 
is not the Porter Allen engine nor the piston-rod test ; even the 
new portable engines that moved with the proverbial 14 lb. of 
steam, do not interest us so much as the oft-repeated reference to 
a properly constructed Prony brake, which was used. We would 
feel much indebted to your correspondent if he would tell us what 
a properly constructed Prony brake is like. Is it fitted with 
Appold levers? We should like to compare his Prony brake with 
some Prony brakes of which we have had experience. The last 
public tests made in this country, in which the Prony brakes were 
used, took place at Newcastle in 1887. We were there and saw 
three brakes, which we were assured were properly constructed 
Prony brakes—they were fitted with Appold levers. We were 
competing at these trials; we have a Prony brake at home, and 
had noticed many curious points about its working, and when we 
saw that the judges intended to test each man’s engine on a 
separate brake, to say the least, we were dubious. However, we 
were assured that they were properly constructed Prony brakes, 
and we knew they were under the charge of the best authorities 
on brakes in this country. Three of the competitors had very 
free running engines ; they bad all been well run, and each man 
went on a separate brake with a light heart. We need not 
mention names, but will call the engines A, B, C, and the brakes 
1, 2,3. The following were the results, which have been widely 
published :— 


Mechanical 
efficiency 
Engine. Brake. of engines. 
Per cent. 
My ia 00 ce cs ne, cos RD 
Me ae) essa ee a, oe 944 
C is No. 3 108 


If your correspondent will inform us which number of Prony 
brake they use in America, we can then form our own opinion of 
the merits of the engines he mentions. We really think that a 
properly constructed brake No. 3 should meet your correspondent’s 
requirements, and do no grave injustice to his engines. There is 
no earthly reason why a duty of 108 per cent. should not be got 
regularly, for it has been done. We do not wish to be in any way 
unfair to brake No. 3, therefore must mention that the engineers 
reported that the indicator pipes on engine C were small ; but the 
fact remains that they were also short on at each end, and the 
inside diameter of the pipes was larger than the bore of the indi- 
cator cocks, so that there could not be much loss on that account. 

Before closing we may mention that it is in the concluding para- 
graph of your American correspondent’s letter that the modesty 
comes in, J. AND H. McLaren. 

Leeds, July 26th. 

CYLINDER CONDENSATION. 

Srr,—When a gas such as air expands adiabatically, there is a 
great conversion of heat and less of temperature and pressure. 
Thus, if we double the volume of air we get a fall of temperature 
from 62 deg. to — 33 deg.; if we increase the volume fivefold, we pull 
down the temperature to — 133deg, 

Will any reader of THE ENGINEER tell me whether a fall of tem- 
perature similar in kind takes place when dry saturated steam 
augments its volume, the expansion being supposed to take place 
in an absolutely non-conducting cylinder containing a non-conduct- 
ing piston, on which work is done ? 

If the fall in temperature dves not take place, will any reader 
explain why it does not ? 

y reason for asking the question is, that the way in which the 
subject is treated by writers like Clausius and Ewing seems to me 
to be vague, and unsupported by experiment. I do not intend to 
convey the idea that my question supposes that there must be 
precisely the same fal] in temperature in steam as in air, but that 
there must be a fall similar in kind. 

Professor Rankine assumed that steam expanded adiabatically 
would rise in temperature relatively. Perhaps Mr. Millar can 
throw some light on what Rankine really did say—a point about 
which I have heard many disputes, ZERO. 

Westminster, July 26th. 





ELECTRIC LOCOMOTIVES. 


Srr,—Your able leading article on electric locomotives in the 
current issue puts electrical engineers, or to use your very happy 
term, ‘‘ engineer electricians,” under a debt of gratitude for 
having drawn their attention to the high statical pull exerted in 
starting full-sized trains from rest. This, notwithstanding the 
sweeping condemnation of all electricians, with few exceptions, as 
being ignorant of facts with which they should be well acquainted. 

My object in writing, however, is to endeavour to show you 
that much misconception exists on the part of mechanical 
engineers as to what their co-workers in the electrical line have 
already done in the past, and what they are quite capable of 
doing whenever called upon in the future. 

You ask, Sir, fora motor or motors on a single locomotive which 
shall have a torque or turning effort equal to the weight of one ton. 
Will it surprise you to know that the motors on the City and South 
London Railway at the present moment are capable of exerting 
considerably more than this amount? They are designed for 
100-horse power at 25 miles per hour, 7.¢., 3,300,000 foot-pounds at 
2200ft. per minute. Hence the tractive effort is 1500lb. The 
diameter of the armatures is, I believe, 18in., and of the wheels 
about 30in., therefore the torque is 2500lb, There is no reduction 
gear, The age of gearing is past. Even for the small powers and 
low speeds required on street railroads a gearless motor is rapidly 
displacing other forms in the United States, 

Accepting for the moment your premises, the problem confront- 
ing the engineer electrician stands thus: To construct a motor 
having a torque equal to the weight of six tons, Knowing that a 
pair of 18in. armatures are good for one ton, it is easily shown that 








two 3ft. armatures will’give about eight tons, i.¢., two tons more 
than you ask for. The output of a dynamo varies nearly as the 
cube of the dimensions, and of a motor on a railway axle about 
as the square. We therefore must have at least two armatures 
and driving axles, and probably three would be found advisable, 
notwithstanding their attendant evils in the shape of brushes, 
commutators, and insulation. Witb this proviso of multiple 
drivers no difficulty need be experienced in building electric loco- 
motives up to any size. 

I now come to more debateable ground. You say, ‘‘It may be 
taken as certain that the trains on an electric railway must be 
hauled by locomotives,” and those having the greatest experience 
on an electric road with existing motors wil] most strongly bear out 
your statement. But I believe it to be wrong, nevertheless. 
Supposing we could give you a motor which had no insulation on 
its armatures to break down, which was commutatorless, with- 
out collecting-rings or brushes—which was, in other words, as 
simple as a piece of line shafting—would you still object to 
have one on each axle throughout a train? I think not, 
especially considering the advantages that would accrue. The 
invention of the multiphase alternate current non-synchronous 
motor—pardon the name—renders this well within the range of 
practical engineering, and a combination of direct current trans- 
mission on the line with alternate current motors on the train is 
not only the very simplest to instal, but is the safest to use and 
the most facile to operate. The late Mr. Van Depoell took out a 
patent a couple of years ago for the foregoing system. He 
claimed, among other things, a single conductor with direct 
current for transmission on the track, a combined direct current 
motor and multiphase alternator, mounted free of all mechanical 
connections—therefore readily insulated and easily tended—on the 
leading carriage, a multiple conductor along the train, and motors 
of the character above described on each axle. 

It will at once be seen that this combination has great possi- 
bilities. If we place a heavy fly-wheel—limited by the speed of 
train, sharpness of curves, &c.—on the transformer shaft, and 
allow it to run continuously regardless of train stoppages at 
stations, the inertia of the rapidly rotating mass will tend to relieve 
the generating station of all extraordinary strains, and will, more- 
over, greatly reduce the time required for the train to attain full 
speed. The generating house becomes smaller, for the necessary 
maximum tends to the mean capacity for engines and dynamos, 
Boiler capacity never should be provided to cope with the moment- 
ary periods of abnormal load. If, further, when the multiphase 
current to the motors is cut off for stopping, a direct current be 
substituted, then mechanical brakes may be relegated to museums, 
and passengers need not fear that most disagreeable jerk, which 
announces, as clearly as a broken hat brim may, that the coefficient 
of mechanical friction is not the same on railways at low as at high 
speeds, 

You suggest a generating plant for every two miles of double- 
line, but surely one to every five or six miles of straight line, or 
two for, say, twenty miles if shaped somewhat like our own Inner 
Circle, should be ample if feeders were used, even with the ex- 
cessively heavy traffic named. I very much doubt that any route 
near London would support a two minute service of 500-horse 
power trains, and Chicago has only 1} million inhabitants. 

Nor can it be admitted that the absence of smoke from the 
tunnels is the sole advantage which electricity possesses over 
direct working with steam. Ordinary locomotives require a fairly 
high class of coal which is relatively expensive. Stationary boilers 
are mechanically stoked, and will burn, without any black smoke, 
slack which is relatively cheap. Locomotive engines for this work 
are not particularly economical in the use of steam, Stationary 
engines will produce a horse-power for 18 or 191b. of steam. 
Many other reasons could be adduced in favour of the more 
modern agency, but sufficient has been said to show that electricity 
will do all that steam has accomplished in the way of Metropolitan 
traffic at any rate, and that there is a reasonable ground for 
anticipating a reduction of working expenses, together with a 
certainty of a much better service. WILFRED L, SPENCE. 

Brixton, S.W., July 25th. 

[We are aware that the motors on the City and South London 
Railway bave a maximum torque greater than one ton; but only 
when the armatures are running at the speed of maximum effi- 
ciency. Does Mr. Spence mean to say that they have a static 
torque of over one ton, and that this can be got without endanger- 
ing the insulation ?—Eb. E. | 


CAST IRON TEST BARS. 

Sir,—I think the difference in the percentages of the strengths 
by cross breaking and tension referred to by your correspondents 
in THE ENGINEER of this week is easily accounted for, when we 
consider that any weakness due to position of casting lies mainly 
near the outer edge, hence the difference between the cross 
breaking strengths of the bars must be much greater than the 
difference between the tensile strengths, when the latter are 
obtained as described in the experiments. It is evident that the 


moment of resistance, ~ Las must be readily affected by any 


weakening of the resistance of the metal at the outer edge, where 
has its greatest value, but the tensile strength of the metal of the 
two longitudinal halves of the bar cannot be expected to vary 
much when compared, seeing that the tensile link section repre- 
sents the metal over one-half of the depth of the bar, and not of 
the extreme edge. W. J. MILLAR. 
Glasgow, July 23rd. 
A PROBLEM IN GYROSCOPES. 

Srr,—Mathematical processes and formulas alone will not 
enable engineers to understand the action of the gyroscope. A 
pig or a problem may be put into one end of a machine or calculus, 
and at the other end sausages or equations may issue, but besides 
the final results one wants thoroughly to understand the successive 
or conjoint physical actions at work. 

Notwithstanding the statements in “‘T. J. D.’s” letter on page 69, I 
have apparatus which practically demonstrates that the downward 
pressure on the centre of support is precisely equal to the weight 
acting to produce the precessional action of an ordinary gyroscope 
held inaring. In the case of an ordinary top having a rounded 
peg end of sensible size, there is an action on the supporting 
surface like that of locomotive driving wheels on the rails 
tending to produce translation, and which takes effect in increasing 
the precessional motion, and thereby making the top rise. Whilst 
the top is thus rising towards its ‘‘sleeping” position, there is of 
course some increase in the downward pressure ; but if there were 
no friction of the point nor other resistance, the top would not 
rise from an inclined position, and the downward pressure would 
not be greater than the weight of the top. ’ 

The driving-wheel action can be well and amusingly seen by 
spinning a thimble near the centre of a spherical basin. If well 
and steadily spun, the gyrations of the thimble, slow at first, 
enlarge and increase in velocity at an increasing rate, the thimble 
generally at last flying out of the basin, even if a large one. 

Glasgow, July 23rd. AMATEUR MATHEMATICIAN, 








S1r,—The late Professor Routh was an authority whose word is 
not to be gainsaid ; yet is it certain that the spinning top formula 
given in your last impression applies to gyroscopes! As I read it, 
sin. @ becomes equal radius when the axis of the gyroscope is horizon- 
tal, and then the pressure on thecentral spindle would be just double 
the weight of the whole apparatus, which appears to be nonsense. 

South Kensington, July 25th. T. 





Srr,—It seems to have escaped the notice of your correspondent 
“T, I. D.,” that the discussion on which he comments concerns 


steady motion only. Hence iY o, and the term he quotes 


vanishes, TUTOR. 





(For continuation of Letters see page 94.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveav and Cuevitiet, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—GEROLD and Co., Booksellers, 

LEIPSIC.—A. TwieTmMeverR, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane - street. 


Annual meeting. Members assemble at Dudley Station at 9.5 a.m. 
Inspection of the winding, hauling, and ventilating machinery. This 
includes a rope easing gear between the winding rope and the cage, 
an improved steam brake on the winding engine, a Walker indestructible 
fan, and special appli in tion with the endless rope haulage. 
The members will go unde und and see the method of working t 

thick seam, which is 29ft. thick at this pit. Friday, August 5th: By 
permission of Mr. H. C, Peake, visit to Walsall Wood Colliery. The deep, 
yard, and shallow seams are worked by pure Longwall, and the members 








PUBLISHER'S NOTICE. 
lement a Two-page 





+ With this week’s number is issued as a Su 


engraving of the Pollet Swing Bridge at Dieppe. Every copy 
py ae Y io Palhr Gelcda sony ete talon 
and subscribers are requested to notify the fact should they not 


receive it. 


will pay a visit to the face. Steel bars and props are extensively used 
underg d. A Priestman oil engine is employed for hauling up an 
incline, There is an extensive system of endless rope haulage. The 
Koepe system of winding is used at the upcast pit. 








DEATH. 


On or about the 30th June last, at Denver, Colorado, United States, 
Joun Josep Steavenson, Civil Engineer and Deputy Mineral Surveyor 
to the United States, aged 49, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tuk Enornerr, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of icat 

F. N. B. (Newton Centre, U S8.A.)—/t would be quite impossible to identify 
the particular article you have in your mind from your vague description. 
Articles have been published over and over again in English journals for 
half-a-century or so on the steering of balloons. We regret that we are 
unable to assist you in your search, 

G. A. F. (Shoeburyness).— Your question does not admit of a direct reply, 
because the velocity at which air discharges into a vacuum depends in some 
measure on the shape of the mouthpiece or orifice. Fora hole in a flat plate 
the coefficient is but *56, while it is *99 for a conical converging mouthpiece. 
The velocity will vary as v = 8 Wh, where h is the height in Jeet due to the 
pressure per square inch of the air, which is equal to the height of a column 
of air lin, square. of which the weight is equal to the pressure. The discharge 
varies with the temperature of the air. For small differences in pressure, 


the equation V = 352 V4 (2 + 00208 (t-82)) x4 will apply. 
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In consequence of the reduction of postage on newspapers to one uniform 
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Foreign Subscribers paying in advance at these rates will receive 
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*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven ise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ orasnary” and “ special” positions 
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MEETINGS NEXT WEEE. 

Tae Norra or Escianp Institute oF MINING AND MECHANICAL 
Enoineers. — Saturday, August 6th, at the Wood Memorial Hall, 
Newcastle-upon-Tyne, at Two o'clock. Anrual meeting. 

Tak Society or ARcHITECTs.—Excursion to France, Leave London 
for Paris, Friday, August 19th. Second part of excursion starts on the 
26th August. 

British Society or MINING Srupents.—Thursday, August 4th, at 
Lye Cross Pit, South Staffordshire, by permission of Mr. G. H. Claughton, 
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“THE CAPTAIN OF THE MARY ROSE.” 


Tue story of “The Captain of the Mary Rose,” of 
which we publish the first chapter this week, is a story 
told with a purpose. Great diversities of opinion have 
always existed since the advent of ironclad ships, con- 
cerning the methods likely to be adopted in naval war- 
fare. These diversities have been called into being, no 
doubt, by the various estimates which naval officers, 
artillerists, engineers, and shipbuilders have formed of 
the value of this or that particular feature. Thus, one 
party claims overwhelming superiority for ramming over 
all other means of attack; a second party claims at least 
equal merit for big guns and quick-firing artillery; 
while a third group holds that the torpedo will settle the 
result of the next or any succeeding action which may 
take place, at all events near those coasts which it is 
one great function of the British fleet to defend. 
Unfortunately, the discussions which have taken place 
on these subjects in endless profusion have been 
mostly academical in character. They have not pre- 
sented to the world a complete homogeneous picture 
of the probable or possible events of a great naval 
war. The dry bones have had no vitality. The argu- 
ments of the speakers or writers have not only 
been one-sided, they have been incomplete. We 
have long held the opinion that it was desirable to place 
before the world a living and vigorous statement of the 
views held by men of experience as to some of the weak 
and of the strong points in that system of naval defence 
on which Great Britain depends not only for mere safety 
but for commercial prosperity. But difficulties stood in 
the way. The publication of a treatise on torpedo attack 
and defence, for example, could not bring out in the 
vivid light desirable the possibilities of the next naval 
war. It could only proceed on the old lines. Little or 
nothing could be added to the papers which have been 
read and the articles which have been published times 
and again. Something more than this was wanting; 
and reflection convinced us that the best, if not the only 
method available for teaching a desirable lesson and 
putting truths of the utmost importance before our 
readers, lay in following the example first set years ago 
by the author of “ The Battle of Dorking,” and telling 
the story of certain episodes in a Naval war between 
this country and France as though they had really occurred. 
Mr. Laird Clowes has brought to the task he has under- 
taken for us a thorough knowledge of his subject, acquired 
under conditions most favourable for seeing all that a 
Naval officer can see, and hearing the opinions of the 
best informed naval officers in every branch of their pro- 
fession. A word of explanation concerning Mr. Jane’s 
drawings is necessary. It will be found that they are 
entirely unlike any drawings which have hitherto been 
published referring to naval matters. They are the 
result of actual experience at sea during the annual 
manceuvres. They are the record of the impressions con- 
veyed to him by what he saw, and they naturally belong 
to that ‘‘ impressionist ” type of art about which so much 
has been heard in France, and indeed in England, of late 
years. The Chevalier de Martino’s clever sketches are also 
“impressionist,” but in a somewhat different way. 

The telling of the story of ‘The Captain of the Mary 
Rose” will gain much in value if those of our readers 
who possess the requisite knowledge of the subject will 
express their opinions through our correspondence 
columns concerning the course of action adopted by 
those in command of the British fleet. For example, 
disaster attends certain operations. What course should 
have been adopted to avoid it? In what way, again, 
could the work done by the Mary Rose have been 
improved upon? We can assure our Naval readers that 
they will have ample scope for criticism of this kind; and 
it may perhaps startle some who still believe that 
“ Britannia Rules the Waves” as completely as she did 
at the beginning of the present century, to be told that 
most competent Naval officers hold that the story of 
the Captain of the Mary Rose is in no shape or way an 
exaggerated or even fanciful picture of impossible events. 
Enough has been said, however; we must now leave our 
readers to form their own conclusions. It was due to 
them that we should explain the circumstances under 
which a work of fiction finds its way into the pages of 
THE ENGINEER. Truth is stranger than fiction, and some 
truths can more easily be taught the world by the aid of 
fiction than by any other means. 


THE INFLUENCE OF IMPURITIES ON COPPER. 


THERE is scarcely any subject of greater practical 
interest than the effect of small quantities of one sort of 
matter upon the chemical and physical properties of 
another sort of matter, nor one about which greater 
obscurity exists. The magnitude of the quantities of 
matter intended by the term “ small” may be defined as 
that which falls below the amount necessary for the 
formation of any ordinary chemical combination known 








or probable; the characteristics of a material included in 
its ‘chemical and physical properties” are those upon 
which its value as a material for engineering purposes 
depends. Therefore the particular case of the general 
proposition of most direct interest for our readers, is the 
effect of comparatively trifling percentages of impurities 
upon such homogeneous materials of construction as 
metals. With regard to one of the most important of 
these, namely copper, new and valuable information has 
lately come to hand. 

Commercial copper is never pure, and rarely even 
approximately so. It cannot, for example, compare with 
lead, which quite commonly contains 99°9 per cent. of 
the pure metal. Its chief impurities, when suffi- 
ciently pure to be manufactured, are arsenic, anti- 
mony, bismuth, tin, lead, iron, nickel, silver, sulphur, 
and oxygen. Of these, arsenic, antimony, bismuth, 
iron, and sulphur are usually considered most harmful, 
while of the others, the last, viz., oxygen, is neces- 
sary to a certain small extent, though causing the metal 
to be “dry” and brittle if this limit be overstepped, 
the proper proportion being obtained by skilful poling. 
For some reason that is not precisely apparent, arsenic 
is especially an object of aversion and dread, and plenty 
of specifications exist which, although ignoring other 
possible impurities, fix a limit for the amount of arsenic 
which will be tolerated. That limit may possibly have 
to be ignored or extended very shortly. The difficulty 
that always presents itself in all attempts to ascertain 
the effect of small quantities of impurity upon a metal, 
is that of obtaining a sufficiency of the material to be 
experimented with in an approximately pure state. 
It was this difficulty that led Professor Roberts Austen 
to investigate the behaviour of gold—a metal procurable 
in a pure state without much difficulty—as a preliminary 
to the more complex case presented by iron. In 
the case of copper, the chemist with whose work we 
have more particularly to do—Professor Hampe—under- 
took the task in the following way: He electrolysed a 
carefully purified solution of copper sulphate, and heated 
the resulting copper with copper oxide in a stream of 
carbonic acid to eliminate any sulphur that might be 
derived from any entangled traces of copper sulphate, 
finally reducing the copper oxide in a stream of hydrogen. 
The process is satisfactory save for the final reduction 
in hydrogen, as copper is known to occlude that gas 
under such circumstances. The only other impurity 
was a trace of antimony, which clings persistently to 
copper even when its electrolysis is conducted with the 
utmost care. The copper purified in this fashion was 
then alloyed with approximately known quantities of the 
impurities whose action was to be determined, the exact 
composition of the resultant metal being afterwards 
ascertained by analysis. Mechanical and electrical tests 
were made on the samples thus prepared, and some 
remarkable results obtained. The first three samples 
contained 0°22, 0°35, and 0°81 per cent. of arsenic 
respectively—together with small traces of antimony, 
iron, and manganese—and would certainly have been 
condemned on that account by many authorities, but 
no ground for such condemnation was apparent in sub- 
mitting them to the very severe test of wire-drawing. 
Thus the first and second were successfully drawn down 
to a wire of 0°03 mm., that is, about 0°0012 of an inch 
in diameter, no annealing of the metal between the 
drawings .being necessary, while the third with + of a 
per cent. of arsenic was almost equally soft and ductile. 
An idea of the tenuity of the wire may be best gathered 
from the fact that one mile of it would weigh about 4o0z. 
Still more astonishing than this result was that obtained 
with antimony, as whatever scepticism has been felt as 
to the deleterious effect of arsenic upon copper, that of 
antimony has been generally conceded. Nevertheless 
the samples containing respectively 0:26 and 0°53 per 
cent. of the latter impurity, behaved equally well at the 
draw bench. Further experiments were also made with 
copper containing silicon, but as this is not a common 
impurity derived from the ordinary method of manu- 
facture, they are beside the main question now under 
discussion. The tensile strength of the pure copper from 
which the alloys had been prepared was 22:02 tons per 
square inch—an unusually high figure, but high as it is 
it was increased by the addition of the percentages of 
arsenic and antimony mentioned above. Thus the 
specimen with 0°22 per cent. of arsenic had a tensile 
strength of 26°47 tons, that with 0°35 per cent. gave 32°52 
tons, and the alloy containing 0°81 per cent., broke at 31°11 
tons. The two samples containing antimony yielded 
even higher results, their ultimate tensile strength 
being 33:09 and 34:92 tons per square inch respectively 
The conductivity of the same specimens was, however, 
as low as might have been expected from our previous 
knowledge of the subject. 

Although we quote these figures as being of con- 
siderable interest and importance, we do not hold that 
they make out the case for allowing unlimited arsenic 
and antimony in the copper used for engineering purposes 
by any means conclusively. In the first place, the ex- 
periments were made on pure copper alloyed with the 
elements whose influence it was desired to examine, 
and all but absolutely free from other impurities. We 
do not deny that accurate ideas concerning the effect of 
the ordinary impurities in copper can be best attained . 
by the adoption of the laborious but exact plan of in- 
vestigating the behaviour of the metal after the addition 
of regulated quantities of each of its usual contamina- 
tions, rather than by going blindly to work with specimens 
containing half a dozen different metals, but we are 
strongly of opinion that the possible influence of one 
impurity on another when two or more are present cannot 
with safety be overlooked. An investigation to be com- 
plete should, for example, not only deal with the effect 
of antimony and of arsenic, but should include that of 
antimony and arsenic simultaneously present in various 
proportions, and so on through the whole gamut of 
common impurities. Another objection may be taken 
to the experiments of Professor Hampe, namely, that 
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only the tensile strength of the specimens is given, when 
the elastic limit, the extension and the contraction in 
area are at least as interesting and important. Some 
light is thrown on the ductility of the metal by its be- 
haviour when drawn into wire, but it lacks the con- 
clusiveness of quantitative results afforded by more precise 
mechanical tests. Moreover there is often a marked 
difference of behaviour in material that has been sub- 
jected to the intense working that characterises its 
reduction to wire from that which it exhibits in more 
massive form. Yet another criticism must be urged, in 
spite of the apparent ungraciousness of such a reception 
of what is undoubtedly a valuable piece of work. It is 
that no experiments appear to have been made at 
temperatures above the ordinary. When it is considered 
that one of the chief and most severe uses to which 
copper is put by the engineer, is the construction of 
locomotive fire-boxes and steam-pipes for all purposes, 
it will be obvious how much depends upon a satisfactory 
solution of this question. It may well be that although 
arsenical and antimonial copper has a high tensile 
strength aud great ductility in the cold, yet that it is 
brittle and trustworthy at the very temperature at which 
it is subjected to the highest stresses which it is called upon 
to resist. The omission to investigate this phase of the 
question is just what is to be expected in all cases 
where the investigator, in spite of his recognition of the 
imperative need of a solution of an industrial problem, 
stated in its baldest terms, is not familiar with the 
— conditions under which the material examined is 
used. 

The failure to settle the whole matter once and for all, 
even when the right method was chosen and pursued for 
some distance, leads to the inquiry whether it is too 
sanguine to hope that the data at present lacking can 
be accumulated in this country, instead of being acquired 
by chance from the possible diligence of foreign experi- 
menters. The matter is only a particular case of the 
general question, daily growing in importance, of the 
best method of conducting technical research. Some 
there be who seem to believe that it is at once the duty 
and the privilege of busy professional men to carry out 
laborious investigations of the kind for the very limited 
kudos attainable by the reading of a “ paper” before one 
or other of the societies to which he belongs, but surely 
they are a little unreasonable. If a man of this stamp 
undertakes gratuituous work for the pleasure of hearing the 
results he has painfully accumulated glibly discussed and 
criticised by those who have given them no previous 
thought, he will assuredly choose a subject not because 
of its industrial importance, but because it has come 
under his notice in the course of his ordinary work, or 
for its intrinsic interest to him personally. Should, on 
the other hand, a member of the more leisured professorial 
class take up an investigation with weighty industrial 
issues, the chances are immensely in favour of his 
ignoring some essential factor from want of familiarity 
with the exigencies of actual engineering practice. On 
the one hand, work not immediately useful is performed, 
and on the other, an attempt to carry out work of utili- 
tarian character fails from lack of knowledge. No honest 
work is thrown away altogether, but plenty might be 
more judiciously applied than it often is. It is for those, 
whether producers or consumers, who would benefit 
largely immediately by the attainment of exact know- 
ledge of the infiuence of impurities upon copper to decide 
whether they will sit passive until a kindly fate drops the 
fruit of experiment into their mouth, or whether, by dint 
of a little exertion, they will succeed in plucking it now 
that it is ripe and their need for it sorest. 


ENGINE FRICTION. 


THE discussion concerning brake horse-power going 
on in our correspondence columns has raised a question 
of considerable interest and importance, concerning 
which, unfortunately, very little indeed is ever said in 
this country. The difference between the brake and the 
indicated horse-power of steam engines is commonly 
attributed to engine friction; and most English builders 
of stationary engines seem to attach small value to 
it. They will strain every nerve to effect a saving in coal, 
represented by trifling fractions of a pound per horse- 
power per hour, but they will not go out of their way to 
reduce engine friction. It seems to be taken for granted 
that considerable loss is unavoidable; and so long as they 
get a high result expressed in terms of coal and indicated 
horse-power, they care nothing for what becomes of the 
‘power. The secret of this laissez faire policy lies, we 
suspect, in the deeply rooted belief that engine fric- 
tion is quite uncontrollable. If a good sight-feed 
lubricator is fitted to the valve chest, and well-made oil 
cups are put on the bearings, all is done that can be 
reasonably expected, and the customer has no cause to 
complain. Furthermore, it is held that all new engines 
must run with more friction than older engines, and that, 
in a word, the frictional resistance of the engine settles 
its own amount as the parts wear smooth, and cannot 
be much affected by anything an engine-maker can do. 
This we hold to be a complete mistake, and a visit to 
any really first-rate engine works in Europe ought to 
convince the most incredulous that it is. In the United 
States very great attention has been paid to the whole 
subject. As an example we may cite an elaborate paper 
on “The Distribution of Internal Friction in Engines,” 
and another on “ Variable Load, Internal Friction, and 
Engine Speed,” by Thurston, with the discussion which 
followed, in the “ Transactions” of the American Society 
of Mechanical Engineers, vol. x., and another in vol. vi. 
on “ The Power Required to Overcome Frictional Resist- 
ances of Engines and Shafting,” by Mr. Henthorn. 

The fundamental error committed lies in believing that 
an engine will work itself smooth, and work up untrue 
surfaces till they are true. Whitworth years and years 
ago showed that this notion was completely erroneous; 
and the Belgian engine builders, following in his footsteps, 


worse and worse. The principal sources of mechanical loss 
in an engine by friction are to be sought in the piston 
rings and the crosshead, and they are largely augmented 
in new engines by want of truth in erecting. Unless 
everything that ought to be in line is in line there must 
be strains and cross strains. Most engineers who keep 
their eyes open have no doubt come across aggravated 
examples of what we mean. We have seen a 20in. 
cylinder which was bored out nearly a sixteenth of an 
inch larger at one end than the other, and we would under- 
take to say that not one cylinder out of ten bored in this 
country outside locomotive and marine engine shops is 
bored dead true. If any of our readers wish to see what 
a dead true cylinder is we may refer them to those made 
by Messrs. Willans and Robinson at Thames Ditton; 
in these the templates will “ float,” but these cylinders 
are bored by special machines, the cylinders revolving, 
and the boring head, with a number of knives, remaining 
at rest. Inthe same way it is quite the exception in this 
country to find a really round crank pin parallel 
from end to end. Much of the so-called scraped work is 
not, in the Whitworthian sense, scraped at all. The 
result of all this, combined with a certain amount of 
slipshod erecting done by the piece, and in a hurry, is 
that new engines run frightfully stiff and hard; some- 
times they get better after a while. In other cases they 
run more freely, it is true, but only because they have 
literally cut themselves clear of obstructions. Not 
long since we saw the low-pressure cylinder of a 
large compound engine opened. It had only been at 
work for a few months ; oil had been copiously used, but 
the surfaces were in a disastrous condition. They were 
cut and scored all over, and there is no reason to doubt 
that this result was brought about by leaving the inside 
of the cylinder rough from the boring mill, and fitting 
the piston with hard steel springs set out with far too 
much force. They cut up the cylinder, and used the 
cuttings as so much emery to score the metal. In 
Belgium it is by no means unusual to “lap” out the 
cylinders with lead laps and flour emery, so as to get a 
smooth surface. The piston heads are themselves 
nearly steam-tight fits, and the packing rings have a 
very light bearing and considerable width. The conse- 
quence is that it is not at all unusual to find pistons 
running as much as seven years in mills without being 
drawn, and they are quite tight all the time. With 
smooth surfaces to begin, there is no earthly reason why 
they should wear, if the steam is reasonably clean. 

The true principle of engine construction is embodied 
in the statement that if things are properly made, and 
properly put together, they will remain perfect. The 
wrong principle is embodied in the practice of ‘‘ throwing 
things together,” and trusting to the operations of wear 
and tear to make them come right. The worst of this is, 
that however well the engine may begin its work of mutual 
adjustment of parts, it never knows where to stop. An 
admirable example of what we mean is supplied by cog- 
wheels. Very often the teeth are badly shaped and rough. 
It is assumed that mutual friction will improve their form 
and smooth the surfaces; but experience has proved that 
no action of the kind takes place. The wheels become 
worse and worse instead of better and better, and in all 
well managed shops the teeth are invariably pitched and 
trimmed by the aid of machines. Engine friction can be 
reduced, we believe, in all cases to about 10 per cent. of 
the indicated power, but to attain this end the design 
must be good; that is to say, specially schemed with a 
view to the reduction of friction, and every part must be 
thoroughly well finished by adequate tools. Bad tools— 
very often cheap and showy—are accountable for most 
bad engine work, and defective fitting is answerable for 
the rest. The notion that really first-class work is 
necessarily more expensive than inferior work is a myth. 
But we are willing to admit that the first capital outlay 
on tools must be greater. On the other hand, however, 
it is quite well known that a good machine tool will in 
a few years save ten times over the difference between its 
first cost and that of a faulty tool. Bad machine tools 
are, in a word, tremendously dear at any price, however 
low. 
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THE DEE CONSERVANCY. 


In 1889 an Act of Parliament was passed taking the 
powers of conservancy from the River Dee Company, and 
vesting them in a board to be elected by various authorities 
and interests; the board to have power to levy tolls on 
obtaining a depth of 15ft. of water to Chester, under certain 
conditions of tide. At a recent meeting of the board it was 
reported that Admiral Sir G. Nares, on behalf of the Board 
of Trade, had certified that the statutory depth of 15ft. had 
been obtained in the river, and that such certificate would 
enable the board to levy ship dues. It was therefore 
resolved that on and after August 1st the maximum rates, 
viz., 2d. per ton on coasters, and 4d. per ton on oversea 
vessels, should be levied. A member of the board expressed 
the opinion that the certificate was worthless, except so far 
as legalising tolls was concerned. It did not convince any 
honest man that the river was of the proper depth. This 
is a strong indictment to bring against a Board of Trade 
official, if founded on fact, and to charge dues on ships 
under such circumstances will check and not foster trade. 








TENDERS. 


THAMES EMBANKMENT WALL, FULHAM. 


THE following is a list of tenders for the construction of an 
embankment wall facing the river Thames, for the Vestry of 
Fulham :— 





assert that if surfaces are made true to begin with they 
will remain true, and that if they are not they will get 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In weather in every respect worthy of more avowed] 
holiday employment, the Institution of Mechanical Engi. 
neers, or about two hundred of its members or members’ 
friends, commenced the summer meeting at Portsmouth 
on Tuesday morning, when they assembled at ten o'clock 
in the new Town Hall. The members and the president 
Dr. William Anderson, F.R.S., were received by the 
Mayor, Mr, Alderman T. Scott Foster, J.P. Amo 
those present were Sir Frederick Bramwell, Mr. W. . 
White, F.R.S., Director of Naval Construction, Mr. Joseph 
Tomlinson, Sir William Pink, ex-Mayor, Sir William King, 
Messrs. Jeremiah Head, E. Windsor Richards, John G, 
Mair Rumley, Charles Cochrane, T. Hartley Wicksteed, 
William H. Maw, and many others well-known in the 
Society. 

Extensive arrangements have been made for the occu. 
pation of the members for the whole of the week, as wil] 
have been gathered from the programme published in our 
lastissue; but although Portsmouth seems to be an excel. 
lent place to meet in, it has proved to be exactly the town 
to go to to get out of, for after the morning meetings for 
reading papers on Tuesday and Wednesday, every other 
event in connection with the meeting takes place out of 
Portsmouth, except the visit to the Portsmouth Dockyards, 
the sewage works, and the annual dinner. A very elaborate 
programme has been prepared, containing illustrations and 
maps, and a guide to the works and other places to be 
visited has been also placed in the hands of every visitor, 
but although the latter comprises thirteen visits, only 
one, namely, the Dockyard, is in or near Portsmouth, ail 
the others being in or near to, or reached from Southamp. 
ton, with the exception of to-morrow’s visit to the Brighton 
Locomotive Works. 

On Tuesday morning the business of the meeting com. 
menced with the reading of a paper by Mr. W. H. White, 
F.R.S., an interesting paper written with the object of 
adding historical interest to the afternoon visit to the 
famous Dockyard, and to give some particulars of the 
work in progress within it, including the Centurion. The 
paper, from which we give the following, was entitled— 


SHIPBUILDING IN PortsMouTH DockyARD. 


In 1212 the sheriff of the county of Southampton was 
ordered to enclose the King’s Docks by a strong wall, and 
to provide suitable storehouses. A dockyard properly so- 
called was founded there by Henry VIII., coming next 
after that at Woolwich, which was closed in 1869; so 
that Portsmouth yard is now the oldest as well as the 
most important in existence. In 1540 the total area is 
said to have been about eight acres. In the face of much 
opposition, and largely on the initiative of General 
Bentham, what was thought a great extension was 
carried out in the closing years of last century. A basin 
about 2} acres in area, and six dry docks adjoining it, 
were constructed; these are still in useful work. To 
Bentham also was largely due the introduction into the 
dockyards of steam power and mechanical improvements 
of various kinds, including saw mills, metal mills, pump- 
ing appliances, kc. Other able men, amongst them the 
elder Brunel, aided in this movement; and the famous 
block-making machinery devised by Brunel dates from 
this period. At the end of the last century the yard had 
an area of 90 acres, and was capable of building and 
repairing the largest classes of warships. For forty years 
there was little change. The development of steam pro- 
pulsion for warships necessitated the next great change 
during the period 1843-50. A steam factory with all 
proper adjuncts, including engine and boiler shops, 
foundries, &c., was then added to the yard. Another 
basin seven acres in area, and four docks capable of 
receiving the largest ships of the period, were constructed. 
By 1850 the area of the dockyard had reached 115 acres; 
an increase of rather more than one hundred acres in 
three hundred years. 

With the introduction of armour-plating and iron hulls 
a new era of rapid development began. Sail power was 
diminished or abandoned. Greater steam power and 
higher speeds were introduced. All these and many 
other changes, necessitated corresponding changes in the 
plant and workshops of the dockyards, and large 
expenditure. Between 1859 to 1869 Portsmouth fell 
behind Chatham and Pembroke in its equipment for 
iron shipbuilding, and in the scale of its operations. In 
1869, however, orders were given to lay down at Ports- 
mouth the Devastation turret ship, which was the first 
iron-hulled armoured vessel built here. Since that date 
the old standing of the yard as a first-class shipbuilding 
establishment has been fully restored. Formerly there 
were five building slips, three of which were capable of 
receiving the largest class of ships then built. Now there 
is only one large slip suitable for building first-class 
armoured ships, and another suitable for ships of 
moderate size. On the other hand, docks are available, 
and are made use of for building the largest ships. 
The Centurion will be seen in the dock from which 
the Royal Sovereign was floated out. Experience shows 
that, when docks are available, it is advantageous 
in many ways to use them for building ships. The risks 
and expense of launching are avoided; the work of con- 
struction is simplified,- especially in dealing with heavy 
weights, such as armour plates ; and economy is rendered 
possible in various directions. It is recognised of course 
that a plan such as this, while reasonable enough in 4 
dockyard with ample dock accommodation, is not appli- 
cable in private establishments generally. One eminent 
shipbuilding firm, however, works on similar lines, having 
the good fortune to possess docks. Alone among the 
contractors for the first-class battleship: now building, 
Messrs. Laird, of Birkenhead, are constructing the Royal 
Oak in a dry dock, and will not float her out until she is 
far advanced towards completion, with hull armour fixed 
and engines erected on board. The latest and grandest 
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Dickson, Jos., Gray's Inn-road, W.C... 17,980 0 0 
Wall, C., Lots-road, Chelsea .. -- o 15,300 0 0 
Aviss and Co., Putmey .. .. .. 15,200 0 0 
Lloyd and Powell, Walthamstow 14,373 10 0 
Biggs, J., Birmingham .. .. .. -- 14,000 0 0 
Cooke, B., and Co., Battersea - 18,500 0 0 
Mears, Jos., Kensington... .. -- 12,800 0 0 
Daniel, C. E., Westminster .. .- 12,770 0 0 
Neave aud Son, Paddington .. - 12,761 0 0 


extension of the dockyard, commenced twenty-five years 
ago, is now nearly completed. It includes three enclosed 














Jury 29, 1892. 


THE ENGINEER. 





93 











——— 
basins, having a total area of 50 acres, in which the 
est ships can lie afloat ; a tidal basin of 10 acres; five 
ea docks, three of which are in use, and two are being 
pro Jeted ; and two entrance docks, available also as dry 
=. The total area of the dockyard has thus been 
oseael to nearly 300 acres. The fitting-out basin is 
wail incomplete. Adjoining it, on Coaling Point, special 
machinery has been erected for the supply of coal to the 


~ vessels now building or completing at Portsmouth 
include specimens of four types introduced into the Navy 
under the Naval Defence Act of 1889. Three of these 
are exemplified by vessels building in the yard; the 
fourth is represented by the second-class cruiser In- 
trepid, built on the Clyde and now completing here 
for service. The most important ship is the Cen- 
turion battleship. She was laid down at the end of 
March, 1891, and is now well advanced, with hull 
armour practically complete. Her principal armament 
consists of four 10in. 29-ton guns, mounted in pairs 
in two armoured barbettes, with large arcs of horizontal 
training. All these guns can be fought on either broad- 
side. Manual power can be employed for all the opera- 
tions of loading or working these guns. Steam power is 
also provided for training the guns and hoisting ammuni- 
tio. The mountings are being made by Sir Joseph 
Whitworth and Co. Between the barbettes are mounted 
ten 4‘7in. quick-firing guns; and seventeen smaller guns, 
6-pounders and 8-pounders, are also carried. There are 
seven stations for ejecting torpedoes; two of these are 
under water, four on the broadside behind light armour, 
and one at the stern. A belt of armour, having a 
maximum thickness of 12in., protects the water-line 
region for about 200ft. of the length. This belt armour 
is associated with a protective deck 2in. to 2hin. in 
thickness; and is completed at the extremities by 
armoured bulkheads crossing the ship. A strong pro- 
tective under-water deck runs from these bulkheads to 
the bow end stern respectively. Above the belt armour 
the broadside is protected by light armour, equivalent to 
a total thickness of 4in. of steel, up to the height of the 
main deck, which is about 9}ft. above water. Protection 
is also given to the quick-firing guns and their crews, by 
revolving shields or fixed casemates. The hull is of steel, 
built on the system usually followed in the Navy, and is 
minutely subdivided. Steel armour made by Messrs. 
Vickers is fitted on hull and barbettes. Wood and copper 
sheathing are fitted on the bottom, to prevent fouling and 
consequent loss of speed after long periods afloat. The 
ship is thus specially adapted for service on foreign 
stations. She is of light draught as compared with most 
battleships of her size, and will be able to pass through 
the Suez Canal with a large quantity of coal] on board, 
being in all other respects fully laden. Relatively high 
speed is aimed at in the design; and larger and heavier 
boilers than have hitherto been fitted in battleships have 
been provided, so as to secure the maintenance of speed 
on long distance steaming. The Greenock Foundry 
Company are the contractors for the propelling machinery. 
The estimated cost of the Centurion, exclusive of arma- 
ment and incidental charges, is about £550,000. She 
will probably be completed in the autumn of next year. 

The Royal Arthur and Crescent are two of the nine 
first-class cruisers provided for under the Naval Defence 
Act. In nearly all respects these vessels are similar to 
the Edgar, of which the steam trials have been made 
most successfully, the ship realising a maximum speed 
of nearly 21 knots. Like the Centurion, these cruisers 
will be wood-sheathed and coppered. The Royal Arthur 
was laid down in January, 1890, and is to be completed 
this year. The Crescent was begun in October, 1890, and 
will be completed in the next financial year. Another 
type of protected cruiser is presented in the Fox, which isas 
yet in an early stage of construction. The Intrepid, the 
Vulcan, and other ships are described, and particulars 
given of reconstruction and repairs now going on ona 
large scale. 

This paper being descriptive only, did not elicit any 
discussion; but Dr. Anderson called attention to the fact 
that even now, with all the facilities of Portsmouth and 
all the talent now employed, it takes three years to build 
a first-class man-of-war, a fact which shows the great 
importance of a large Navy Reserve, and of the necessity 
for active warship building in times of peace. This three 
years, it may be remarked, is a great reduction on the 
time formerly required in Government yards, and it is 
very largely due to the fact that the ships are now built 
according to the accepted designs of the Chief Constructor 
and to his specification, and that alterations are not made 
in the design to please amateurs after the ship has been 
commenced. Mr. White's paper was followed by one by 
Mr. Henry E. Deadman, Chief Constructor at Portsmouth 
Dockyard, on the 


APPLICATIONS OF ELECTRICITY IN THE RoyaL Dockyarps 
AND THE Navy. 


In this paper the author dealt with the applications of 
electricity in the Navy under the following heads :—(1) 
Searchlights; (2) internal lighting of ships, including 
temporary installations in ships building and repairing ; 
(3) torpedo and gun circuits; (4) electric communication ; 
(5) other applications. The two most important parts 
of the projectors which have taken the place of the 
searchlight for the production of a good and steady beam 
are of course the reflecting mirror and the carbons. For the 
supply of these articles the naval service was until recently 
dependent entirely upon French manufacturing firms. The 
Admiralty, fully m An to the dilemma in which this country 
might under certain circumstances be placed, have sought 
to induce English manufacturers to enter into competition 
with the French firms for the supply of these articles, 
and everything of this kind which i been offered with 
the slightest promise of success has been fully and care- 
fully tested at Portsmouth. The English manufacturers 
have, no doubt, had no easy task to accomplish; for, 
disregarding cost, the Funk mirrors and carbons left 


all others are referred. Thus far mirrors have been sub- 
mitted for trial by six different English makers, and by 
others specimens are being prepared for future trial. 
From among these at least one successful English 
specimen has been obtained which compares in all points 
favourably with the French production, and one-half of 
the supply for the Navy will this year be ordered from 
the firm producing this specimen. With regard to 
English carbons the results were for a long time dis- 
heartening. Even after several attempts by the same 
firm, none of the specimens submitted for test approached 
in efficiency those of French make. A certain amount 
of success has now crowned the persevering efforts of 
English manufacturers. Although the English carbons 
are not even yet fully equal to those previously obtained 
from France, it is hoped they will soon come sufficiently 
near that standard to make them acceptable fur use in 
the Navy. The present service projector requires at 
least one man close to it, to direct the beam of light in 
any desired direction, and also to feed and adjust the 
carbons as necessary. A good practical automatic lamp 
is the first necessity. Without this a man must be 
stationed at the projector to feed the carbons, and being 
there he can also direct the beam of light. Several 
automatic lamps have been tested, but none have as yet 
been adopted for general use. One lamp, in which the 
carbons are regulated by a small electric motor in a 
shunt circuit, is promising, but in its final form it has 
not yet been returned from the makers. The field, 
however, is still open for invention in this direction. 
Experiments have also been made with an electric motor 
attached to the service projector, by which the move- 
ments of the latter can be directed and controlled from 
a distance. The results are highly satisfactory, but, as 
already stated, the invention is not likely to be brought 
largely into use until it can be combined with a satisfac- 
tory automatic lamp. Recently a wheeled carriage has 
been introduced for using a ship’s projector on shore. 

In a large battleship like the Royal Sovereign there 
would be about 800 incandescent lamps, necessitating for 
this system alone about eight miles of electric leads, which 
are equivalent to something like 155 miles of copper 
wire of varying sizes, principally No. 20 legal standard 
wire gauge or 0036in. diameter. The Admiralty have 
not adhered to any one particular kind of dynamo; for 
although those of the Siemens type predominate in the 
Navy at present, nearly all the well-known makers are 
represented. The weak points in most of the machines 
supplied were imperfect insulation, owing to want of 
sufficient care in building; and the excessive internal 
heating of the armature. By direction of the Admiralty 
a design was prepared by Mr. Lane, electrician of Ports- 
mouth dockyard, for a machine to give an output of 400 
ampéres at 80 volts, which should embody the experience 
already gained, and should be free from the faults pre- 
viously mentioned. Five machines have been built from 
this design, two of them for the Rupert, a vessel now 
under re-construction. No opportunity has yet occurred 
for testing them under the conditions of sea service; but 
two have been used for about a year under full load, as 
temporary lighting plant for ships building, &. At 
times, too, they have been worked for long periods above 
full load, from 420 to 430 ampéres; and they have always 
given perfect satisfaction. They are driven at about 330 
revolutions a minute by open vertical compound engines 
of 56 indicated horse-power, designed and constructed in 
the chief engineer’s department of the dockyard. The 
total weight of the dynamo and engine with bed-plate is 
about 54 tons. 

The employment of temporary installations of electric 
lighting in ships building and repairing has been a marked 
feature of recent practice in Portsmouth Dockyard. The 
electric light is now installed as a matter of course on 
board every new vessel at an early stage of its construc- 
tion, and also in all vessels where repairs of any magni- 
tude are to be carried out. Although no exact com- 
parison can be given between the cost of this mode of 
illumination and that of the old plan of lighting by 
candles, it is estimated that in a first-class cruiser like 
the Royal Arthur the total cost of the electric lighting 
during the whole period of building, including deprecia- 
tion of plant, would be about £1200. This would probably 
not much exceed, if at all, the cost of candles for the 
same period. It is hardly an exaggeration to say that 
the excellent results as regards celerity and cheapness of 
construction, which have lately been attained in Ports- 
mouth Dockyard, could scarcely have been realised with- 
out the aid of the admirable illumination afforded by the 
system of incandescent lighting. 

Before acceptance from the makers, all the dynamos 
purchased by the Admiralty are tested on receipt at a 
dockyard, and as no less than 150 have been tried at 
Portsmouth during the last two years 1890 and 1891, the 
experience gained has been considerable. At the north 
end of the electric shop a space is fitted with cast iron 
holding-down plates of sufficient area to take several sets 
of plant at one time; and also with an overhead traveller 
for lifting. Steam at 1001b. per square inch, or other 
pressure required, is supplied by three boilers of locomo- 
tive type in the adjoining boiler-house. Nearly all the 
dynamos now purchased, except those for torpedo boats, 
are of a capacity of 400 ampéres at 80 volts, the latter 
being the Admiralty standard voltage for all dynamos 
and electrical fittings; and they are all direct current and 
compound wound. The dynamos are coupled direct to 
open vertical compound engines, working generally with 
100 1b. steam pressure at a speed of about 330 revolutions 
a minute. The dynamo and engine are required to stand 
first a continuous trial of six hours’ duration with full 
load. Every half hour the steam pressure, current, and 
electro-motive force are recorded, as are also the tempera- 
tures of the testing-room, field magnets, and armatures. 
It is stipulated that one minute after the end of the trial 
the temperature of any accessible part of the machine 
must not exceed that of the testing-room by more than 




























































































that of the room by more than 70deg. Fah. If these 
limits are exceeded by more than 10 deg. the machine is 
liable to rejection. For torpedo ejection and for numerous 
gunnery purposes electricity is used, as well as for safety 
arrangements in connection with the breech-closing and 
firing apparatus for big guns. 

The efficiency and safety of a modern warship are also 
largely dependent upon the means of communication 
between the various working parts of the vessel. Elec- 
tricity is also applied to night signalling. The ordinary 
semaphore instrument as used by day is illuminated at 
night by means of incandescent lamps in front of a 
reflector, the whole being contained in a wooden box 
placed a short distance in front of the semaphore arms, 
which are painted white in order to make them more 
distinctly visible by night in the rays of the electric lamps. 
Another system of night signalling has lately been intro- 
duced, consisting of four flashing lamps placed in a 
vertical line at the topmast head. The sights for guns are 
now adapted for night firing by employing electricity for 
their illumination. An electrical apparatus is now sup- 
plied to ships for examining the bores of guns. 

In the course of the discussion on this paper, Mr. 
W. H. Allen described an apparatus including a con- 
denser with means for measuring the quantity of steam 
consumed by engines, the object being to ascertain the 
steam consumption by an engine in, say, half an hour, 
instead of the usual six hours’ trial now usual at Ports- 
mouth in trials of electric lighting and other engines 
bought by the Admiralty, tested by measuring the feed ) 
passed into the boilers used for the purpose. Sir 

Frederick Bramwell, however, pointed out that for the 

trial of engines coupled to dynamos it was necessary to 

run about six hours to test the dynamo for heating. 

Nevertheless, the apparatus described by Mr. Allen 

would be a valuable addition to the testing plant. Mr. 

R. E. B. Crompton said the projectors for search lights 

used by the Admiralty were old in design, far behind 

those now used by other Governments; but Mr. White 

explained that, to meet the requirements of practical 

use, it was often found that very pretty electrical and 

other apphances, which seemed perfect on paper, and 

even in the experimenter’s hands, had to be discarded 

in favour of well-tried apparatus. Mr. Deadman’s paper 

was followed by one by Mr. J. T. Corner, chief engineer, 

R.N., entitled a 


DESCRIPTION OF THE LIFTING APPLIANCES IN PorTs- 
MOUTH DockKYARD. 


There are in use in Portsmouth Dockyard, for the 
cranes, capstans, «c., three separate systems of mecha- 
nical power, namely, steam, hydraulic, and pneumatic. 
The first of these, besides being employed for working 
several machines direct, is also used for producing the 
pressures required for the two other systems. There are 
in the dockyard, in almost constant use for various pur- 
poses, no less than ninety-six boilers, with an aggregate 
of 784 square feet of grate surface, burning about 10,000 
tons of coal per annum, and developing an average of 
3150 indicated horse-power during working hours. Most 
of them are fitted with feed-water heaters, by which 
some of the waste heat from uptakes is utilised, and the 
feed-water is supplied to the boilers at a temperature at 
about 130 deg. Fah. The majority of the boilers are 
worked at pressures of from 601b. to 80]b. per square 
inch. There are three separate pumping stations for 
obtaining the pressure for the general service of the 
yard, that is to say, for the ordinary cranes, capstans, &e. 

In the most modern part of the dockyard the lifting 
and hauling appliances are worked chiefly by compressed 
air; the only exceptions are the heavy cranes and shears, 
which are worked by steam power direct. The air is com- 
pressed to 60]b. pressure per square inch into eight 
wrought iron receivers, having a total capacity of 18,000 
cubic feet. The direct use of steam for the lifting 
appliances is almost entirely confined to the heavy cranes 
and sheers, to the portable machines, and to a few cases 
where there is steam power conveniently near. The large 
tripod sheers at the east end of the repairing basin, by 
Messrs. James Taylor and Co., of Birkenhead, have a 
working capacity of 80 tons, and have been tested to 
120 tons; their height is 140ft., and they can overhang the 
basin wall 40ft., the back leg being worked in and out by 
means of a screw. 

Steam power, as already stated, is almost entirely 
confined to single machines and central stations. If it 
could be used without being condensed or cooled in the 
pipes, it would of course be more economical than either 
air or water, because it would save all the efficiency lost 
in the air compressor or in the hydraulic pump. But it 
is quite out of the question for any extended general 
service over such a distance as a couple of miles of pipes, 
and cannot therefore be considered in comparison with 
the two other systems in regard to general convenience 
and economy. Comparing, however, the various advan- 
tages possessed by the hydraulic and pneumatic systems, 
the dockyard experience is greatly in favour of the latter. 
For a number of machines working with a certain amount 
of regularity, perhaps the hydraulic system would be the 
better as regards economy; but with work like that in 
the dockyard, which includes the use of a large number 
of machines spread about at considerable distances from 
the source of power, and with extensive variations in the 
demands made on the power, it is found that the require- 
ments are best and most economically met by the 
compressed air system. 

Of main dock pumps there are four sets. The oldest 
set comprises five chain pumps, working in 24in. barrels 
and driven by a 40-horse power engine. They are good 
for 1600 tons per hour from an average depth of 15ft. 
The second set of dock pumps consists of six single- 
acting lift pumps, with barrels 3ft. in diameter and 
having a stroke of 2}ft.; the power is obtained by means 
of gearing from a set of 300 indicated horse-power com- 
pound engines. The aggregate capacity of these pumps 





80 deg. Fah.; and the maximum temperature of the 





nothing to be desired, and are still the standards to which 


armature at end of trial after stopping must not exceed 





is equal to 2500 tons per hour. The largest and most 
important dock pumps are the third set, situated in 
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the main pumping station. The engines, by Messrs. 
James Watt and Co., are of 1000 indicated horse-power ; 
and the pumps have been made and fitted by Messrs. 
Easton and Anderson. The steam cylinders are 40in. 
and 64in. diameter by 5ft. stroke; boiler pressure 80 Ib. 
The pumps are single-acting, 8ft. diameter and 6ft. stroke. 
They lift about 16,500 tons per hour. Close at hand 
is the fourth set, comprising a pair of centrifugal 
pumps, 6ft. diameter, driven by a compound engine, 
with 27in. and 50in. cylinders and 3ft. stroke, working 
thirty-one revolutions per minute and developing 
about 400 indicated horse-power, and driving both pumps 
at 130 revolutions. The pumps together lift at the rate 
of 7500 tons per hour from the mean depth of 23ft. 

After this paper was read the meeting adjourned to the 
Mayor in the Town Hall to luncheon, after which the mem- 
bers went over the Portsmouth Dockyard. This has already 
been described in Mr. White’s paper, and in those of Mr. 
Deadman and Mr. Corner. A good many things were 
seen in the works which would not be considered proper 
or economical procedure in private works; but they do 
not necessarily indicate a want of knowledge on the 
subject, but rather an insufficient appreciation by the 
Treasury of the value of modern tools; while, on the 
other hand, the Treasury does not perhaps limit in the 
same way the expenditure on either wages or steam coal. 
In the evening a large number of the members and 
visitors sat down to the annual dinner. 

On Wednesday four papers were read, including that 
of Sir Frederick Bramwell on the Portsmouth sewage 
outfall works, which were visited in the afternoon by a 
large party who witnessed some practice at Cumberland 
fort with a rising and falling fort gun firing at a moving 
target about 4800 yards off at sea. Afterwards a large 
party visited the Royal Clarence victualling yard at 
Gosport, and the Clarence esplanade pier. 








HER MAJESTY’S SECOND-CLASS BATTLESHIP 
BARFLEUR. 


WE publish this week an engraving of the second-class battle- 
ship Barfleur, which is to be launched from the Dockyard at 


are mounted in pairs in two armoured barbettes, with large 
arcs of horizontal training. All these guns can be fought 
on either broadside. Manual power can be employed for 
all the operations of loading or working these guns. 
Steam power is also provided for training the guns and 
hoisting ammunition. The mountings are being made by 
Sir Joseph Whitworth and Co. Between the barbettes 
are mounted ten 4°7in. quick -firing guns, and seventeen 
smaller guns, 6-pounders and 3-pounders, are also carried. 
There are seven stations for ejecting torpedoes; two of these 
are under water, four on the broadside behind light armour, 
and one at the stern. A belt of armour, having a maximum 
thickness of 12in., protects the water-line region for 
about 200ft. of the length. This belt armour is associated 
with a protective deck 2in. to 2hin. in thickness, and is com- 
pleted at the extremities by armoured bulkheads crossing the 
ship. A strong protective under-water deck runs from these 
bulkheads to the bow and stern respectively. Above the 
belt armour the broadside is protected by light armour, 
equivalent to a total thickness of 4in. of steel, up to the height 
of the main deck, which is about 9}ft. above water. Protec- 
tion is also given to the quick-firing guns and their crews 
by revolving shields in fixed casemates. The hull is of 
steel, built on the system usually followed in the Navy, 
and is minutely subdivided. Steel armour, made by 
Messrs. Vickers, is fitted on hull and barbettes. Wood 
and copper sheathing are fitted on the bottom, to prevent 
fouling and consequent loss of speed after long periods afloat. 
The ship is thus specially adapted for service on foreign 
stations. She is of light Famnae 4 as compared with most 
battleships of her size, and will be able to pass through the 
Suez Canal with a large quantity of coal on board, being in 
all other respects fully laden. Relatively high speed is 
arrived at in the design, and larger and heavier boilers than 
have hitherto been fitted in battleships have been provided, 
so as to secure the maintenance of speed on long distance 
steaming. The engines are by the Greenock Foundry Com- 
pany. The framing of the Barfleur is very strong. The 
double bottom extends right up to the armour shelf, and the 
depth of the web between the flanges of the framing is very 
great. Arched stiffeners are placed also behind the thick 
and light armour, and the coal bunkers are associated 
with these. The midship section is very flat across 
the floor. The arrangements for isolating the guns and gun 
crews between decks are very complete. The four 4:7in. 
quick-firers in this position are provided with splinter-proof 
casemates of 2in. steel, and on the outside are sponson ports, 





Chatham on August Sth next, and which is precisely similar 
in every respect to the Centurion. 
The Barfieur is one of the two smaller battleships which 
were included in the naval programme for 1889. She is a 
distinct retrogression, so far as regards displacement and | 


also of steel armour, which rise from the summit of the thin 
4in. steel side armour before alluded to. There are ready 
service magazines also associated with each position, into 
which the ammunition is served from the magazines below, 
and the connection between these and the casemates is 


size of armament, upon the Nile and Trafalgar, and upon | 4*mou 


other battleships which preceded her, but in other respects | 
she possesses attributes which give her most decided supe- | 
riority over any vessels of this character that have been 
previously launched, and she and her sister vessel form the 
first two of a prospective series which are anxiously looked 
for by some of the greatest nautical experts of the United 





Comparison of Barjfleur with corresponding Battleships of other Nations, 


Before concluding our remarks, we would point out the 
strong points of the Barfleur as compared with corresponding 
ironclads of other nations. Her speed, which will probably 
exceed 18} knots, is greater than that of any ship in the 
table, excepting the armoured cruiser of Spain. The draught 
is very small, which will enable her to pursue the enemy into 








Great Britain. United States. Germany. France. Russia. Spair. 
Particulars oc walt OS ee wed ee 
Barfleur. and Oregon. _— four others. anew ship. Pebydaonosete.' 2114 tive others. 
Displacement—tons ee 10,560 10,298 9,842 11,700 10,280 7,009 
Indicated horse power—maximum.. 13,000 9,000 9,500 11,000 15,000 13,000 
Length S60ft. 348ft. $54ft. 4in. 363ft. 6in. 820ft. 340ft. 
Beam . 7Oft. 69ft. Sin. 64ft. 65ft. 6in. 69ft. 65ft. 3 
Draught ae aie 25ft. Gin. 24ft. 24ft. Tin. 26ft. Sin. 26ft. Tin. 2ift. Gin. 2 
Speed—knots.. .. .. .. .. .. .. 18} 16} 16 18 16 20 5 
Coal capacity—toms .. .. .. 750 or 1125 400 or 1800 Not known 585 700 Not known es 
Endurance at 10 knots per hour 6500 or 9750 3600 or 16,000 Not known 4000 £000 | Notknown | £ 
Side armour belt .. 12in., steel 18in., steel 15} toll} compo.| 17jin., steel | 16in. composite 12in. z 
Turret or barbette armour .. 9in., steel 17in., steel 11} composite Not known 12in. 10}in. te) 
Armour of upper works 4in., steel 5in., steel Thinarmo’r,ste’l _ _ Steel shields | 3 
Protective deck 2hin. Sin. and 23in. 2hin. 2}in. 2hin. Sin. 2 
Command of heaviest guns 25ft. 17ft. Sin. Considerable _ Considerable About 20ft. Not consider’ble 2 
Armament—gurs .. -| 410” B.LR. 413” B.L.R. 6 11°02”B.L.R. 2 12” B.L.R. 6 12” B.L.R. 2 11°02” B.L.R. 3 
10 47” Q.F. ss” ,, 6 4” Q.F. 210°8” ,, Te . 10 53” os 
17 Light se”, 8 83” ,, 8 5°46” ,, l4light guns | 1 8°54” ,, ss 
7 torp. tubes 26 light torpedo Some light guns 30 light guns 7 torp. tubes = 18 light s 
tubes 7 torpedo tubes 4 torp. tubes Ttorp. tubes | 2 
Cost eg : £607,746 £€04,000 Not known Not known £431,000 for hull £600,000 = 
; { Steel, wood } . and engines ‘ 
Material of hull “14 abenthed f Steel Steel Steel Steel Steel 
a ee ee ee Two Two Two Three Two Two 
Kingdom. In speed, gun command, and handiness, she | shallow harbours. The coal capacity is greater than that of 


surpasses any battleship hitherto afloat in the British 
Navy. The immense importance which attaches to 
this smaller class of ironclad, will be recognised in a 
moment by a reference to the accompanying table, in which 
are shown seriatim the various particulars which illustrate 
the most prominent features of battleship building at the 
present time, in England, America, Germany, France, 

Russia, and Spain. In each of these several countries the 
most recent steel-clad vessels are of moderate dimensions. 
Italy is the only country which has not responded to the 
almost universal demand for smaller and handier ships, and 
it would seem as though the Italians were determined to 
adhere to the larger types. It will be observed that the dis- 
placement given to all the typical vessels whose names 
figure in our statement, and which are the very latest efforts 
of naval architectural science 
enumerated, corresponds very closely indeed, Spain only 
reducing it to 7000 tons; although, even in this case, we 
might have taken one of 9235 tons, the ships of similar class 
just commenced having been given these dimensions. We 
have not done so, as information regarding them is very 
meagre. It is clear, therefore, that all the civilised nations 
of the world—with the exception of Italy—who possess a 
navy of considerable power, are intent upon building battle- 
ships not greatly exceeding 10,000 tons displacement. 

Let us pass on to a description of the Barfleur. Her 
length, beam, draught, and coal capacity, &c. &c., are given 
in the table. It is, therefore, unnecessary to recapitulate 
them. It will be apparent, however, that the command 


possessed by the heaviest guns, 10in. steel breech-loaders of | 


twenty-nine tons, viz., 25ft., is greater than that quoted in 
any other case. This is a most important consideration. 
The four guns, of which the principal armament consists, 


in the several countries | 


| any ship given, except those of the United States. We have 
| already adverted to the splendid command of the heavy guns. 
Then her 4-7in. quick-firers are of greater calibre than any 
others in the vessels quoted. Last, but certainly not least, 
there is an alternative arrangement for working the heavy 
| guns by hand, in the event of the hydraulic or steam 
machinery breaking down. We must not, however, fail to 
observe that Spain will shortly have eight of these handy 
armoured vessels, all of greater speed and possessing heavier 
armament than that of the Barfleur and Centurion. 








_ LETTERS TO THE EDITOR. 
| (Continued from page 89) 


NEW WIRE WINDING MACHINE, 


| Sir,—I notice that in your last issue, page 76, you allude to a 
| new winding machine for very fine wires, with a new differential 
| motion, to meet the requirements of those who wish to wind on 
bobbins with bevelled flanges. It may interest our wire manufac- 
turers to know that this machine, as ordered by myself, is intended 
for the continental market, as showing the latest requirements of 
the continental trade. 
13, Greenwood-street, Manchester, 
July 22nd, 


ALFRED WENNER, 





PORTABLE DERRICK CRANES ON HIGH CLIFFS TO RESCUE THE 
DROWNING. 








Srr,—On og a grounds I should be grateful if any of your 
readers could kindly inform me of an improved light portable 
derrick crane apparatus so constructed that, at some distance 
va A from the yo of the cliff, a man could be safely lowered in a 
life-buoy basket down into the sea or seashore. He would thus 
be protected from the danger of crumbling rocks, stones, earth, 


ee ~ 
and the like falling upon him, and would therefore not require th 
padded helmet now supplied with the Board of Trade’s dangero P 
and clumsy rope ladder pape ” 
On many high cliffs such a portable derrick crane is requireg to 
rescue the drowning from the waters beneath, so that the rescued 
can be safely drawn upwards to the cliff above. Where a map ; 
exhausted w! previous exposure or exertion, as in shipwreck, he . 
usually unable to climb up the cliff rope ladder, which requi _ 
considerable skill and strength. 7 
J. LAURENCE-HAMILTON, M.R.C.S., 
Late Honorary President, Fisherman’s Federation, 
80, Sussex-square, Brighton, July 23rd. . 





LIFEBOAT SATURDAY. 


Sir,—It is estimated that 17,000 of the bravest of Britain’s Sons 
are ever ready at the call of duty to man the fleet of upwards of 
300 boats which have been stationed by the Royal National Life. 
— nee Ook et our treacherous coasts, 

Nearly 2 ives have been saved by this great organisatj 
which has been supported entirely by voluntary contribatinn 
since it was established in 1824. No fewer than 379 men, women, 
and children were rescued from one ship alone this year, viz, the 
German liner Eider, which went on the rocks off the Isle of Wight 
during a fog. In recognition of this service, his Imperial Majesty 
the Emperor of Germany, in addition to gifts to the various 
coxswains who effected this rescue, gave a donation of £200 to the 
institution, in the welfare of which he takes the greatest interest, 

A considerably larger income than that of last year is required 
to maintain this service efficiently, and also to provide for the 
rapid increase in the number of boats which has taken place of 
late years. It is now well known that in 1890 the income from 
subscriptions, donations, and dividends was utterly inadequate for 
the greatly increasing requirements, and necessitated a large draft 
from the reserve fund, which was—and still is—much too small for 
an institution with operations of such magnitude, especially taking 
into consideration the numerous contingencies that have cop. 
tinually to be met, and the renewal of obsolete boats, This 
renewal has been suspended of late as far as possible, til] it had 
been decided by the recent experiments at Lowestoft which was 
the best type of lifeboat for the various parts of the coast. 

Admiral H.R.H. the Duke of Edinburgh, speaking at the open. 
ing of the new dock at Preston in June last, said: “I would 
allude to another point also, which is connected with the sea, It 
is that I received an invitation to go to St. Anne’s to-day, to take 
part in a lifeboat demonstration. I regret, however, that I was 
not able to accept the invitation, as the programme of to-day’s 
proceedings would not admit of it. But I think I would like to 
say one word, being myself acquainted with the National Lifeboat 
Institution, as to the great and valuable work which is done by 
that institution. Inthe year 1890 the contributions from Lancashire 
and the surrounding counties did not reach the sum of £3000, but 
owing to special exertions which had been made during the last 
year, the contributions from the counties I have named have 
reached nearly £21,000. In that respect, Lancashire and the 
neighbouring counties have shown an example which I hope will be 
followed by all the other counties in this kingdom.” ‘“ Lifeboat 
Saturday” in Manchester and Salford in October last, resulted in 
a sum of £5500 being raised, and it was unanimously decided 
that this collection is to be an annual event. Liverpool, Bolton, 
Oldham, and Stockport have made similar efforts successfully. The 
press gave invaluable help by advocating the cause, and several 
editors opened their columns toreceive subscriptions, which resulted 
ina large sum — raised. 

Sir Edward Birkbeck, the chairman of the Institution, has 
rendered immense service towards the saving of life at sea, by his 
recent successful motion in the House of Commons with reference 
to the provision of telegraphic or telephonic communication 
between all signal coastguard, and lifeboat stations round the 
coast. This will unboubtedly be the means of saving many lives 
that would otherwise be lost, but it may also put an additional 
strain upon the Lifeboat Institution, as in future the crews may 
probably be summoned to go to the assistance of distressed vessels 
considerably further out at sea. 

All that is now wanted, is that ‘‘ Lifeboat Saturday” should 
become general throughout the country, as by this means an 
opportunity is afforded for everyone to contribute—no matter how 
small the sum may be—to the support of an institution which is 
one of the grandest monuments of England’s greatness. 

The Manchester and Salford ‘ Lifeboat Saturday” Committee 
earnestly hope that they will be joined this year by many other towns 
where this popular movement has not yet been taken up, so that the 
income of the Royal National Lifeboat Institution, which last year 
showed an increase of about £23,000 over 1890, will be still further 
largely increased, which is absolutely necessary if this great life- 
saving service is to be maintained efficiently and extended in 
accordance with the ever growing requirements of the greatest 
maritime nation of the world. CHARLES W. Macara, 

Chairman of the Manchester and Salford 
Lifeboat Saturday Committee, 
Westbourne, St. Anne’s-on-the-Sea, 
July 23rd. 








THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 
—At the examination in practical chemistry for admission to the 
Institute, held from Monday 11th to Friday 15th July, thirty- 
seven candidates presented themselves, of whom the following 

inet were ful:—Mr. E. C. Baly, Mr. F. J. Bloomer, 
Mr. A. C. Chapman, Mr. J. C. Chorley, Mr. F, Dent, Mr. F. E 
Francis, Mr. A. F, Fryer, Mr. F. J. Hambly, Mr. E. E. Johnson, 
Mr. T. Kendrew, Mr. C. Leigh, Miss E. J. Lloyd, Mr. H. H. 
Mann, Mr. C. H. New, Mr. T. H. Norris, Mr. W. Orr, Mr. N. 8. 
Rudolf, Mr. W. D. Sawers, Mr. A. E. Wareing. 


THE MonTEREY.—In connection with the approaching trial of 
the Monterey, built by the Union Ironworks of San Francisco, it 
is interesting to note that this vessel is one of the few whose trials 
are to take place where the contract is for horse-power instead of 
speed. As each horse-power in excess or deficit makes a difference 
of 100 dols. to the contractors, it is naturally of the utmost import- 
ance that the indicators with which the horse-power is determined 
should be accurately standardised. he indications for the 
Monterey are now going through the process of standardising at 
the New York Navy Yard, where the testing apparatus for this 
purpose has been brought to the highest state of perfection, 
and is probably the best apparatus of the kind in the 
world. This apparatus has been so perfected that it 1s 
possible for one operator to test six indicatcrs at the same 
time, there being electrical attachments, enabling him to stand 
near the regulating valve which controls the pressure and obtain 4 
record for each increment of pressure by pressing an electric 
button, After the indicators are standardised they will be shipped 
to the senior Inspector of Machinery at the Union Ironworks, and 
will remain under his control until the completion of the trial. 
The horse-power required of the Monterey is 5400, but it 1s 
confidently expected that this will be exceeded by several hundred. 
The ground for this belief is the test to which the Ward boiler was 
subjected before it was decided which form of coil boiler should be 
used in the Monterey. It was required that the coil boilers should 
be capable of developing 4200-horse power, but from the results of 
the test of the Ward boiler in 1890 it seems very likely that the 
four Ward boilers will develope from 4500 to 4600-horse power. It 
is also quite within the bounds of possibility that the two Scotch 
boilers which are required to develope 1200-horse power may make 
at least 1400, and should all the boilers thus develope greater 





power than is required, the result will, of course, net the con- 
tractors a handsome premium, which in that case they will well 





deserve.—U.S, Army and Navy Journal, 
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THIRTY-INCH P 


THIRTY-INCH PULLEY TURNING LATHE WITH | 
LANG’S HANDLE FEED MOTION. 

Tur accompanying illustration represents a special lathe 
recently introduced by Messrs. Lang and Sons, of Johnstone, 
Mass., for turning pulleys having straight, crowned, or any | 
desired face that can be produced by a former attachment. | 
It has been carefully designed to meet a want which experi- 
ence in modern systems of manufacturing has proved neces- 
sary. Where large quantities of pulleys are required, it has 
been found that, besides making a superior finish, the cost of 
production is considerably reduced. The bed is made 
entirely in one casting, cross webbed inside, giving it an 
unusual amount of rigidity and freedom from vibration—so 
common in pulley turning. The cuttings from the tool fall into 


the centre of the bed, and are removed through holes at front | road along quay, 1°60 m.; half width of structure, 4-27 m.; 


and back. The fast headstock is of new design, arranged to 
admit an extra large cone and wheels, giving increased power | 
for heavy cutting; the gearing is correctly proportioned to 
give an equal percentage of variation at each change of 
speed; the cone is turned inside and balanced ; the spindle is 


of hard crucible steel, accurately ground cylindrical, and | 


running in parallel gun-metal bearings of large diameter. 


The loose headstock is fixed to the bed by two bolts in a | 


very effective manner; a substantial friction grip is 
provided for binding the spindle. There are two slide rests, 
one at front and one at back, having roller and former 
arrangements for giving the face of the pulley any desired 
shape; large bearing surfaces to resist wear, and covers for 
guiding cuttings into centre of die. Lang’s handle feed 
motion enables a workman to change the rate of feed without 
stopping the lathe, by simply moving the handle in front of the 
fast headstock. There are three feeds, which are positive and 
will not slip, #yin., ,,in.,and y,in. advance of tool per revo- 
lution of spindle. Every lathe is put in operation and tested 
before leaving the works. The largest pulley lathe will admit 
30in. diameter by 14in. broad; greatest distance between 
centres, 24in.; fast headstock is 12in. high; cone has five 
speeds, each 33in. broad, diameter of largest 18in., and 
smallest 64in. Driving pulleys, 20in. by 4in. broad. Speed 
of countershaft, 120 revolutions per minute. The total 
weight is 74 cwt. 








THE POLLET SWING BRIDGE AT DIEPPE. 


WueN a river or @ valley has to be crossed by a viaduct, 
great advantages are often obtained by reducing the number 
of piers, if the construction be of iron, in order to 
increase the length of bays. Thanks to the marvellous pro- 
gtess made every day in the art of construction, the bridges 
with wide-span arches are multiplying rapidly in every 
country, and bays of 350ft. to 600ft. will soon become of 
ordinary practice. The situation is very different for swing 
bridges. Used almost exclusively for connecting communi- 
cations intercepted either by a watercourse or a basin within 
& maritime or fluvial port, the dimensions of these works are 
limited to those of the openings reserved for navigation. 
Their length so seldom attains to 100ft., that until lately the 
Leith Bridge, constructed in 1874 for a waterway of 120ft., 
was the only bridge in Europe with a swing measuring 
M46ft. This length was exceeded in two works completed 
last year ; the bridge of Arene at Marseilles, and the Pollet 
Bridge at Dieppe. Although the dimensions of the Pollet 
Bridge differ but little from those at Leith—and are inferior 
to those of the Arene Bridge—we think it will not be with- 
out interest to give some account of the dispositions adopted 
for this important work. This is the object of the present 
notice, which we translate from Annales Industrielles. 

The programme for the improvements of the port of Dieppe 
annexed to the law of April 3rd, 1880, comprised the opening 
of a channel of a minimum width of 131ft. across the Pollet- 
faubourg, destined to bring into direct communication the 
outer port with the new maritime establishment to be created 
in connection with the sluices. The execution of this part of 
the programme raised some difficulties, because the projected 
channel would separate one of the most important quarters 
from the town, and cut across the high road No. 25, Grande 
Rue du Pollet, which constitutes the principal road uniting 
Dieppe with the whole of the region west of the coast of the 





the authorities undertook to maintain free communication by 
means of a swing bridge admitting the passage of two vehicles 


quickly as possible. The high road meets the channel at 


q ie 
me 1h 
Ba ne 





| We shall describe successively the arrangements of the 


ULLEY LATHE 


the advantage of normally meeting the channel, that of 
giving a more direct line to the route leading to the centre of 
the town, enabled the span of the bridge to be constructed to 
be reduced toa minimum; it covers then a waterway of 131ft. 


superstructure and of its mechanism, and give some informa- 
tion as to cost. 

The iron superstructure : principal dimensions.—The length 
of the swing, 47 m., has been determined so as to allow of the 
superstructure resting for about 1m. at its extremity on the 
wall of the dock—1°13 m. at the axis, 0°93 m. to the right of 
the principal girders—and when once the bridge is brought 
back parallel to the water-way, a free width of 160m. 
remains disposable along the quay for the service of naviga- 
tion. Extreme support, 1:13m.; width of channel, 40:0 m; 


total length of swing from the centre of the pivot, 47-00m., or 
| 154ft. A length equal to the half of that of the outer end has 
| been given to the balancing end, being 23°50m. This propor- 
| tion of half is pretty generally adopted for swing bridges; it 
| could not be exceeded without increasing the cost. The total 
length, therefore, of the superstructure is 70°50 m., or 231ft. 6in. 
| The width between the parapets was fixed, like those of the 


| other swing bridges of the Port of Dieppe, at 7 m.; 4°50 m. for 
| the roadway, 2°50 m. for the two side paths. 
| To protect the bridge from the sea, it was necessary that 
| the under part of the structure should be at least 050m. 
| above the highest equinoctial tides, estimated at about 
| 10°47 m. On the other hand, in order to avoid having the 
| door steps of the neighbouring houses below the roadway of 
| the bridge, it was necessary that the level should not be too high 
above the ground—11:20m. For this reason it was necessary 
| to reduce the thickness of the roadway toat most 0-70 m., or 
| 274in. The joists of the bridge are 0°60 m. deep, and 0-455 m. 
| apart from centre to centre, and covered with a flooring of 
pine planks. The roadway is divided into two divisions, one 
| for the up, the other the down traffic, by a stop line 0:12 m. 
| high, 0°50 m. wide, placed in the centre of the bridge; steel 
| plates 0:45 m. wide and 0-014 m. thick run along the road, for 
| the wheels of carriages; the part destined for the horses is 
of elm with a rough facing. 
The total thickness of the roadway does not exceed 
| 0684 m., the foot-paths rise 0-15m. They are made simply of 
| oak 0-06 m. thick, resting on one side on a support fixed to the 
| beams of the bridge which support the roadway, and on the 
| other on an angle-iron fixed to the principal girders. 
| The principal girders.—It was desirable, in view of the sur- 
| roundings, to keep down the depth of the girders to 4m. or 5m.; 
| unfortunately, for a swing of 47m., thicknesses which are 
generally considered inadmissible—even where steel is 
| employed—had to be resorted to. With these 4m. or 5m., 
| taking into consideration the thinness of the roadway— 
| less than 0°70 m.—it was necessary in order to give rigidity 
| to the whole to unite the girders at the top, and by this means 
7m. at least were obtained, leaving sufficient space for the 
vehicles under the bracing, which had to be extended for a 
| certain length right and left of the pivot. The dispositions 
| which were adopted were as follows:—The two principal 
girders have box-shaped top and bottom booms; their lower 
| flanges are nearly horizontal, their top flanges are formed 
| into a continuous arch 65m. in radius. The height of these 
| girders is 23ft. 4in. at the pivot; it is reduced to 9ft. lin. at 
| the extremity of the swing, and to 19ft. 7in. at the extremity 
| of the balance length. 
| The width of the flanges is uniformly 0‘80m. Their 
| thickness varies from 0:070m. at the pivot to 0:015m. at 
| the extremities of the superstructure. The upper and lower 
| flanges are united by struts, 485m. apart from centre to 
| centre, and St. Andrew cross ties. Each of the standards is 
| strengthened by four ranges of double vertical angle irons, 
| 120 x 120 x 11m., united, two and two, by web trellis, 0°15 m. 
| wide and 0010 m. thick. Sufficient rigidity has thus been 





| obtained without overweighting the superstructure. The 
| details of construction will be readily gathered from the 
Divers methods of bracing have been adopted 
The choice is 
arrassing when the height of the girders is 
variable, in which case it is very difficult to arrive at a satis- 
After several trials made on a large scale 
a b by means of light wood, reproducing briefly the general 
Seine-Inferieur. Taking into consideration existing interests, | dispositions of the superstructure, and after having tried 
| braces of divers forms, placed at various levels, cross trellis 


| drawings. 
| for the upper ma of such superstructures. 
| particularly em 


factory solution. 


and arched at the lower with a curve of 0°524m. 


b | girders were chosen, suitable to the vertical standards 
Soreast, and capable of being mancuvred as easily and | above which they had to be placed, horizontal on the top line, 
These 


is double; placed on a level with the upper flanges of the 
rincipal girders, their height above the superstructure 
Menintdhes as its distance from the pivot increases. It is 
reduced to the minimum imposed for high roads—4-30 m. 
—at the borders of the foot-paths in a straight line 
from the sixth vertical standard of the swing, a little 
beyond the middle, which corresponds to the last brace. The 
difference of the heights, at the various parts of the super- 
structure, which is very marked in the designs, is but little 
apparent in the work itself, the eye no doubt accounting for 
it by perspective; so that the general effect is less defective 
than one would be inclined to think on first consideration. 
The cross-girders in question only bind the — girders 
in a direction perpendicular to the axis of the bridge. In 
course of execution it was feared that this connection might 
be insufficient, and it was therefore thought advisable to 
strengthen it by U irons, joining the upper flanges of the 
principal girders diagonally, and crossing the cross-girders to 
which they are fixed by the use of large gusset plates. At 
the lower part the principal girders are also braced by Saint 
Andrew crosses, formed of flat iron 200 by 10, which run 
across the braces of the superstructure. 
(To be continued. ) 











THE MANCHESTER SHIP CANAL AND 
POTTERY TRAFFIC. 


Runcorn has been for more than a century the chief port 
of the Staffordshire Potteries. When Josiah Wedgwood and - 
his contemporaries determined on making a waterway to the 
Mersey, they first of all approached the Trustees of the 
Weaver Navigation, but their advances were repelled, and 
they had to face the construction of an additional twenty-five 
miles of canal, which would have been avoided hada junction 
with the Weaver at Winsford been effected. 

The Grand Trunk Canal Company ran short of money, and 
the Duke of Bridgewater, hard pushed as he was to complete his 
canal from Manchester, made a deviation by Preston Brook 
to form a junction with the Grand Trunk, and himself made 
the canal to connect the two systems with the Mersey, a 
length of five miles. He thus made the key of the situation, 
and he held it, moreover. His successors have retained the 
lion’s share of the Pottery traffic, although the Weaver route 
vid Anderton Lift provides a finer navigation and saves time. 
The error of the last century has never been amended, not- 
withstanding the Weaver authorities have spent a considerable 
sum of money at Weston and Anderton to attract the 
Pottery traffic. 

As our readers are aware, the access from the Runcorn 
and Weston Docks to the Mersey was blocked a month since, 
by closing the Ship Canal Embankment; but seeing that the 
Grand Trunk traffic had a right to an exit, this could not be 
done without an agreement between the parties mainly 
interested as to the arrangements necessary for accommo- 
dating the traffic during thecompletion of the Ship Canal works. 
This appears to have been arrived at in the spring, anda 
deputation of the North Staffordshire Chamber of Commerce 
has lately visited the upper Mersey, where they found pro- 
vision made for carrying on their traffic both in Weaver 
Pool and Weston Docks. 

At a recent meeting of the Chamber a report on the 
subject was read. The report dealt with the works of the 
Manchester Ship Canal now in progress in the vicinity of 
Runcorn, and their effect upon the pottery traffic. The 
president said it would be clear to all that the interests 
of the district were not being overlooked. The conditions 
imposed upon the Canal Company were being faithfully 
carried out. The altered condition of things at Runcorn 
had entailed very heavy expenditure upon the Ship Canal 
Company, and as the concessions made to the Chamber 
would probably enable the canal to be opened six months 
earlier than would have been otherwise possible, the saving 
would be considerable. They had been able to help the 
company in this public-spirited manner without in the 
least endangering the interest of their own district, and 
they still had the power in their hands, in case any of the 
conditions imposed upon the Ship Canal Company were 
not complied with, of stopping the works within twenty- 
four hours. Mr. Boddington said that when the new order 
of things got into swing their district would be better off 
even than it was in the old days of Runcorn, because 
they would be able to bring up the ships without waiting 
for the tides at Liverpool. The district, by helping the 
Ship Canal Company, would find in the end that it had 
done itself a good turn. The traffic is an important one, 
amounting to about 200,000 tons per annum. 

We commend to the attention of others the example set 
by the parties to the above-mentioned agreement, for 
without Parliamentary or legal proceedings, or even having 
recourse to arbitration, they have framed an agreement 
mutually advantageous, and are loyally abiding by the 
provisions thereof. 








THE TIN-PLATE TRADE WITH THE UNITED STaTES.—The exports 
of tin-plate from Great Britain to the United States for the 
twelve months ending June 30th, 1892, were 238,365 tons less than 
for the previous twelve months, 92,277 tons less than for 1889-90, 
and 127,732 tons less than for 1888-89. 


THE SANITARY INSTITUTE: EXAMINATION FOR INSPECTORS OF 
NUISANCES.—At an examination beld at Norwich on Friday and 
Saturday, July 15th and 16th, 1892, thirty-eight candidates pre- 
sented themselves. The following eleven candidates were certified, 
as regards their sanitary knowledge, competent to discharge the 
duties of Inspectors of Nuisances:—Allen, Thomas Holton, Strump- 
shaw, Norwich ; Baker, Henry Kirkham, 9, North-terrace, Cam- 
bridge ; Cannell, Charles Stephen, 32, Knowsley-road, Magdalen- 
road, Norwich; Challenger, William, Southery, Downham Market; 
Chapman, Cecil Robert William, 5, Carshalton-road, New Laken- 
ham, Norwich ; Dowzard, Richard, 85, Esmond-street, Liverpool ; 
Hardy, Alfred, Yarmouth-road, Thorpe, Norwich ; Ling, Alfred 
George, Hempstead Holt, Norfolk; Pank, R. Arnold, St. Andrew’s, 
Norwich; Parrett, John Stephen, Downham Market, Norfolk ; 
Roshier, Edward, 31, York-street, Norwich. 

LIVERPOOL ENGINEERING SociETy.—Excursion to the Dore and 
Chinley Railway, Monday, August Ist, 1892, By the permission 
of the engineer, Mr. J. Somes Story, M. Inst. C.E., the members 
of the Society will pay a visit of inspection to the works of the Dore 
and Chinley Railway, on Monday, August Ist, 1892. Members 
intending to take part in the excursion will proceed to Buxton, by 
trains to suit their own convenience, on Saturday, July 30th. 
Arrangements are being made for the accommodation of the party 
at the Crescent Hotel, Buxton, on July 30th and 31st. The party 
will leave Buxton on Monday, August Ist, by the 8.50—Midland 
Railway—train, for Chapel-en-le-Frith, arriving there at 9.30 a.m., 
where they will be met by Mr. Story, who has promised to 
personally conduct the party over the works. Luncheon will be 
provided at Hathersage, and the party will return in time to 
enable members to proceed to Liverpool the same evening if 





an angle of 54deg.; but happily a deviation which adds to | cross girders are all alike, except the one at the pivot, which 


required 
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RAILWAY MATTERS. 


Tue Tunisian Government has decided upon the con- 
struction of the projected Biserta and Southern Railways, the 
cost of which is set down at nineteen million francs. 


Tue Government of New South Wales have decided to 
call for tenders for 175,000 tons of steel rails, to be manufactured 
within the Colony from material obtained within the Colony. This 
method of procedure will, it is hoped, induce some of the English 
or Scotch ironmasters to develope the iron mines of New South 
Wales and to manufacture locally. 


As a hay cart was passing over a level crossing on the 
Midland Railway on the 2lst inst., near New Mills, about twelve 
miles from Manchester, it was run into by an express train and 
thrown a considerable distance. A boy who was riding on top of 
the hay was hurled a distance of twenty-five yards, and sustained 
a broken arm and a severe scalp wound. No mention is made of 
the fate of the wagon or horse. 


Tue claim of Mr. Robb, the railway contractor, 
against the Queensland Government will be submitted to arbitra- 
tion very shortly, the claim being for £262,311. The arbitrators 
have not yet been appointed, but as the old conditions of contract 
are in force with regard to this claim, the Government has the 
right of appointing two out of three arbitrators, who will compose 
the The Government has already settled one claim of 
over £100,000, by paying it in full to the contractor. 


FurRTHER reductions are to be made in the staff 
engaged in the Queensland Railway Department; eleven officers 
having already received notice that their services will not be 
required at the end of the month. According to the Building and 
Engineering Journal published in Melbourne, this is principally due 
to the practical stoppage of all construction. It is also rumoured 
that the a of chief engineer of the staff of the northern lines 
will not be retained after Mr. T. H. Anett’s contemplated resigna- 
‘tion, and that Mr. H. C. Stanley wil] then be made chief engineer 
for the whole colony, which will mean a still further reduction 
in the department. 


In the recent message of President Pellegrini, of the 
Argentine Republic, it is stated that during the past year 1201 
miles of railroad have been opened for traffic, the total length of 
the lines now in operation being 7631 miles. The State owns 
632 miles, guaranteed companies 2494 miles, the provinces 918 miles, 
and private companies 3587 miles. There are twenty-eight rail- 
reads open to traffic, and their lines continue to extend gradually. 
There are twenty-two conceded railroads in construction under a 
national guarantee. Railroad concessions without guarantee have 
lines in construction, or under survey, aggregating 31534 miles. 
The President further states that the nation has paid 16,000,000 
dols. gold in guarantees “‘ without exacting the fulfilment of the 
obligations of the railroad companies.” It is pro d to exact 
a return of 50 per cent. of the gross receipts of the railroads to 
the Government. 


Mr. JANSSEN, in the June number of the Revue 
Générale des Chemins de fer, gives particulars of five years’ expe- 
rience in Belgium with iron sleepers. Two patterns were used, both 
of the same weight, 165 ]b., but of somewhat different cross-section. 
The flange rails, weighing 76 6 lb. per yard, are fastened to the 
sleepers by movable clips, and bolts and nuts. There are twelve 
sleepers toa 9m. rail. Careful observations were made on four 
sections of track with iron sleepers, and one section of track with 
half-log, creosoted oak sleepers. It was found very difficult to 
keep the iron sleeper road in good order, particularly as the stone 
ballast was ultimately pulverised by the sleepers, necessitating the 
addition of new ballast in 1891. The sleepers are themselves in 
damaged condition, owing to cracks which start at the bolt holes. 
Out of 240 of each pattern which were carefully examined, 
77°5 per cent. of the Braet form were more or less cracked, and 
17°9 per cent. of the Post type were similarly damaged. Up to 
the time of making this report the track with iron sleepers has 
cost for maintenance about nineteen times as much as the track 
with creosoted oak sleepers. 


A FaTaL railway accident occurred on the 25th on the 
_— line of the London and North-Western and Great Northern 

ilway, near Melton Mowbray. Shortly before three o'clock, 
when nearing Melton Station, a passenger train running from 
Nottingham to Northampton left the metals. About five hundred 
yards from the station a gang of platelayers was at work, and it 
was at this point that the disaster occurred. The engine ran down 
a steep embankment into a brickyard below, but, fortunately, did 
not drag the carriages with it. They tore along the sleepers, 
ripping up the permanent way. Three of the carriages were very 
much damaged. The driver, Robert Herron, aged fifty-four, of 
Market Harborough, jumped off the engine, but did not fall clear. 
He was struck by the nearest carriage and thrown under the 
wheels, his body being dreadfully mangled. The fireman, H. 
Pollard, aged thirty, kept to the engine, and was carried with it 
down the embankment and instantly killed. His body, when 
recovered three hours later, was completely flattened. A newsboy 
was buried under the first carriage, his dead body being the first 
recovered. It was some hours before the traffic could be resumed, 
the permanent way having been torn up for a distance of over 
seventy yards. 


THE contracts for the supply to several of the leading 
railway companies of large quantities of the best South Yorkshire 
steam coal for locomotive purposes have been ratified for the 
ensuing year, and at a trifling increase as compared with the rates 
agreed upon in January last. It appears that the contract price 
for South Yorkshire steam coal up to the end of 1888 was only 6s. per 
ton, and at that rate the North-Eastern Company was supplied to 
the end of 1889. Miners’ wages then went up, and at the end of 
June the contracts for the ensuing year were raised to 8s. 6d. per 
ton, and for the year 1890 the North-Eastern had to pay 1\s. 
At the beginning of 1891 the contract price to the North-Eastern, 
and to other companies as well, was reduced to 10s. perton. At 
the commencement of the present year another action took 
place; the contract price for the North-Eastern, which consumes 
600,000 tons of locomotive coal annually, was 9s. per ton of 20cwt., 
and in three cases as low as 8s, 9d. for the same weight. The 
contracts, however, now entered into by the South Yorkshire 
colliery owners fix the price at 9s. per ton of 21 cwt., or less by 
ls. per ton than was the case in 1890, and ls. 6d. so far as the 
North-Eastern is concerned, whilst the rate of wages paid to the 
miners is still 40 per cent. above what it was at the close of 1888. 


Tue traders of the kingdom have, it seems, gained 
their point in connection with the railway rates postponement. 
They made their acceptance of the postponement suggestion con- 
ditional. The conditions are that there shall be an honourable 
understanding on the part of the companies that they wil] permit 
all special rates, rebates, and allowances now in force to continue 
until the new schedules are actually adopted ; and that in cases 
where it can be shown that contracts have been entered into on 
the faith of the new schedules coming into force on August 
lst, the railway companies will charge rates not exceeding those 
provided inthe new schedule, As many of our readers are aware, 
contracts are sometimes made in the iron and mineral trades for a 
long period ahead, and had the postponement taken place without 
any such safeguards, manufacturers who had arranged contracts on 
the understanding that the new order of things would come into 
force on the lst of August, might in many cases have been heavy 
losers, The traders have therefore acted wisely in insisting upon 
provisions which remove any such difficulty. The decision 


officially announced within the last few days by the Board of 
Trade Railway Department, to the effect that the companies accept 
these terms, will be satisfactory to freighters in all parts of the 
country. 








NOTES AND MEMORANDA. 


A PAPER on the “Measurement of the Absolute 
Intensity of Gravity at Breteuil”—Jnternational Office of Weights 
and Measures—by M. G. Defforges is printed in a recent number 
of the Comptes Rendus. This was carried out by means of two 
reversible pendulums constructed by the brothers Brunner, one 
being 1m., the other 05m. long between the knife-edges, The 
oscillations took place in air and in vacuum, the latter being con- 
tinued 12 to 24, and once for 50 hours. The results were :—For 
the length of the seconds pendulum, 0°993952 ; for g, 9°80991. 


At the Greenwich Observatory the vane of the Osler 
anemometer, which had been in use since the year 1841, began 
last autumn to show signs of weakness, and in the gale of 
November llth, it was found that the tail piece had broken 
adrift from the pointer. A scaffold was erected, and the vane, 
which is more than 9ft. long, was removed on December 8th, and 
after being thoroughly repaired, was reinstated on December 
19th. It was satisfactory to find that the anti-friction bearings of 
the vane, on which its sensitiveness depends, were in llent con- 
dition, after having been in action continuously for twenty-five 
years. 


A CONTEMPORARY, speaking of the London water supply 
and the Royal Commission, notes that the sapply being 28 gallons 
per head is less than in several towns abroad, and seems to think 
that the foreigners must therefore be better off. It says:—‘‘ Even 
Hamburg had 33 gallons per head of population, and Leghorn had 
30. The big American towns left us farin arrear. Toronto had 
77 gallons per head, Albany 80 gallons, Buffalo 87, Jersey City 99, 
Detroit 105, Chicago 119, and Washington no less than 155 gallons 
per head of the population.” It forgets that half or three-fourths 
of this is taken from the source but never delivered to the 
consumer. 


Tue electrolytic deposit of iron is peculiarly hard— 
so much so, that it is ly buterr ly spoken of as steel- 
facing. The deposition of a film of iron upon engraved copper- 

lates, as a means of preventing the wear incidental to their use in 
ing printed from, has become almost universal. Valuable 
etchings, mezzo-tints, and photogravure plates are thus made to 
bear a thousand or more impressions without injury. By dissolving 
off the iron veil with weak acid, when the first signs of wear appear 
on the surface of the plate, and re-coating it with iron, an engraved 
copper-plate is, for all practical purposes, everlasting. In this case, 
of course, the film of iron is extremely thin—one or two hundred 
thousandths ofaninch. But itis possible to produce most of the 
metals commonly used as coatings in a more massive form. 


Sisau grass, the Board of Trade Journal says, is likely 
to prove a very important source of wealth for Mexico. It grows 
in long, narrow blades, often to the length of four or five feet, and 
these, when dry, curl up from side to side, forming a flexible string, 
stronger than any cotton cord of the same size ever nee wr 
It is in great demand among florists and among manufacturers of 
various kinds of grass goods ; and it is said to be capable of being 
applied to many new uses. Ropes, cords, lines of any description 
and size may be manufactured of it, and a ship’s cable of sisal 
grass is one of the possibilities of the future. It is almost im- 
pervious to the action of salt water, and is not readily decayed or 
disintegrated by moisture and heat. It takes its name from the 
port of Sisal, in Yucatan, through which it was formerly exported. 


A paPER on “The Determination of the Density of 
Gases” was recently read before the Paris Academy of Sciences by 
MM. Henri Moissan and Henri Gautier. This is achieved by a 
new method, which makes it possible to determine the density 
within one or even one-half per cent. from a volume of 100 cc. of 
the gas. The principle is analogous to that adopted by Dumas in 
bis researches on vapour-densities, and consists in measuring the 
difference between the weight of a known volume of the gas and 
an equal volume of air at the same temperature and pressure. If 
this difference in grammes be denoted by p, and if v denote the 
volume of the gas or air at temperature ¢ and pressure H, the 
density is given by the equation— . ‘ 

=? 29 - x - ———— 
pus x tana © ~ 1) Xan * oe 

Tue report of the Astronomer Royal, Mr. W. H. M. 
Christie, F.R.S., read to the Board of Visitors in June, says it was 
discovered last year just after the Report had been written, that 
the serious disturbances of the earth current registers, mentioned 
in that Report, were due to the passage of trains on the City and 
South London Electric Railway, distant about 24 miles from the 
nearest earth-plate—at the North Kent East Junction of the South- 
Eastern Railway—and about 44 miles from the Observatory. The 
abnormal excursions of the needles, which still continue, indicate 
a change of potential, every two or three minutes, varying from a 
small fraction of a volt to one-third of a volt or more, The 
amount of this change is approximately the same in both circuits, 
one of which is perpendicular to the line of the electric railway, 
and the other parallel to it, with one earth-platevery near the river. 


THE apparatus used by MM. Moissan and Gautier for 
determining the density of gases, as mentioned above, consists of a 
glass cylinder of about 90 cc. capacity connected at its lower end 
with a glass tube leading through an india-rubber tube to a 
movable flask filled with mercury, by means of which the pressure 
inside the measuring cylinder can be regulated. The latter is 
surmounted at its upper end by a weighing bulb separated by a 
three-way cock, by which communication can be established with 
a fine bent tube. In the experiment, the bulb is first exhausted, 
then filled with dry air and again exhausted, this being repeated 
about ten times. It is then shut off, and the fine tube and the 
measuring cylinder are filled with mercury by lifting the reservoir. 
The capillary tube can now be used as a pipette, and the gas is 
drawn into the cylinder and allowed to assume a constant tempera- 
ture during the night at the pressure of the atmosphere. The 
bulb is then exhausted and placed in communication with the 
cylinder, and al] the gas is driven into the bulb by raising the 
mercury flask. The bulb is then carefully removed, and dry air is 
allowed to enter so as to bring the pressure nearly up to that of 
the atmosphere. Lastly, the bulb is placed on the balance; the 
weight which has to be added or removed to obtain equilibrium 
represents », which, substituted in the above equation, gives the 
density. The specimen of gas operated upon can, Nature says, be 
subsequently used for other experiments. 


Ir was observed in the early days of electro-plating 
how great a change was effected in the character of the metal 
deposited by the presence of a very small quantity of certain 
impurities. It was found, for example, that an exceedingly 
minute dose of bisulphide of carbon, if put into a bath from 
which silver was being deposited, caused the deposit to change 
from dull to bright. Mr. J. Wilson Swan, in a recent Royal 
Institution lecture, said:—‘‘I have lately had experience of a 
similar kind with nickel and with copper. I was working with a 
hot solution of nickel, and up to a certain point the deposit had 
the usual dead-grey appearance. Suddenly, and without doing 
anything more than putting in a new cathode, I found the 
character of the deposit pletely ch d. Instead of the 
grey, tough, adherent deposit, there was produced a brittle, 
specular deposit, which scaled off in ype names Teeny J flakes of 
metal. I sought for the cause of this extraordinary change, and 
traced it to the accidental introduction into the solution of'a 
minute quantity of glue. By adding gelatine to a fresh nickel 
solution I obtained the same peculiar bright and brittle deposit 
that had resulted from the accident. I then made a similar 
addition to a solution of copper, and when I hit the right quantity 
—an exceedingly minute one—bright copper, instead of dull or 
crystalline, was deposited. Specimens were deposited on a bright 
surface, and they are bright on both sides, 
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MISCELLANEA, 


Mr. L. B. Wetts, M. Inst. C.E., has accepted the 
office of President of the Manchester Association of Students oj 
the Institution of Civil Engineers. . 


WE understand that the New Telephone Company 
Limited, invites subscriptions for 48,800 ordinary shares of £1) 
each at par. Further particulars will be found in our advertisiy, : 
columns, 


Mr. D. Baurour, M. Inst. C.E., F.G.8., of Newcastle. 
on-Tyne, has been engaged by the Wortley Union Rural Sanitar 
Authority to report on a scheme of sewage disposal for the town of 
Ecclesfield, near Sheffield, 


Tue Vestry of Saint Mary, Islington, held a specia) 
meeting on the 22nd July to consider a report from Professo 
Henry Robinson with reference to the electric lighting of th¢, 
district, and it was unanimously resolved to apply for a Provisions! 
order under the Electric Lighting Acts. 


Wits reference to the articles in our last impression 
on the Great Northern widening works, London to Barnet and 
Great Western widening, Maidenhead Bridge, we are informed 
that all the Staffordshire blue bricks for both these undertakings 
were supplied by Mr. Joseph Hamblet, of West Bromwich, 


One of the events of the autumn in Wales will be the 
opening of the Cardiff Waterworks, which is spoken of in practicg) 
quarters as likely to be early in September. The opening, hoy. 
ever, will not be the completion. ‘Two reservoirs are yet to by 
formed. The work is being carried on with a good deal of vigoy, 
and ability. 


Mr. Norman Tare, the analytical chemist and chemical 
engineer, died a few days ago at his residence, Orton, Cheshire, (; 
late years Mr. Tate had closely studied the explosive properties of 

troleum. His book, “ Petroleum and its Products,” was trays. 
ated into the French and German languages. Mr. Tate was q 
leading member of Liverpool scientitic societies, 


Tue tender of Mr. G. Bell, of Tottenham, has beep 
accepted for the drainage works in the parishes and townships of 
Hessle, Aulaby, Willerby, Kirkella, Westella, and Swauland, for 
the Sculcoates Rural Sanitary Authority, There are several miles 
of brick sewers and 24in. and 18in. pipe sewers besides smaller 
sizes, The engineer for the works is Mr. W. H. Wellsted, Manor. 
street, Hull. 


THE programme of business set down for the special 
conference of the Miners’ Federation of Great Britain, which is ty 
be held in Birmingham on Tuesday, includes the consideration of 
the following subjects :—Shall the press be allowed in conference 
officials in conference, credential committee, tellers, business com. 
mittee, doorkeeper, Saturday play day, Miners’ Eight Hours 
Bill, Employers’ Liability Bill, Coa] Miners’ Regulation Amendmeit 
Bill, and Trades Union Congress. 


Tue freedom of the borough of Middlesbrough has been 
given this week to Mr. Isaac Wilson, late M.P. for the borough, 
Mr. Wilson established himself in the town in 184], and started an 
ironfoundry and ne works which is now known as the 
Tees-side Iron and Engine Works Company. He was associated 
with the building of the third pig iron-making establishment in 
the district, and was the second mayor of the borough. 


THE owners of the Ashington Colliery, for whom 
Messrs. Ernest Scott and Mountain, Limited, of Close Works, 
Newcastle-on-Tyne, have recently supplied an installation, consist- 
ing of one of their Tyne compound wound dynamos, capable of 
running 100 16-candle-power incandescent lamps, together with 
lamps, &c., have decided to extend their installation, and have 
placed the contract for the extension, which consists of a 400 light 
dynamo, with lamps, &c., with the same firm. 


Tue London Chamber of Commerce, assisted by Mr. 
W. H. Preece, is making great efforts to persuade electrical firms to 
exhibit at Chicago. A space of about 20,000 square feet was alloted 
for English exhibitors, but at present only about 5000ft. has been 
taken up. English manufacturers do not apparently, as was 
mentioned in our report last week of the Chamber of Commerce 
meeting, see where any good can result from their exhibiting, and 
it must be admitted that the arguments in favour of a syndicate 
of exhibitors combining for the purpose of erecting, furnishing, 
decorating, and electric lighting a series of apartments, all in the 
English styles, so as to exhibit various English manufactures and 
artistic products with the electric light, are not very convincing. 


Tue test of launches for use on the interior waterways 
in the Chicago Exhibition closed Tuesday, the 12th inst. Four 
steam and four electric boats entered into competition. Two gas 
boats, one driven by hydro-carbon gas and the other by naphtha, 
were also tested. No boat entered in the test failed. All of them 
ran ten hours at the rate of speed specified, and all gave satisfac- 
tion, The engineer who conducted the test reports that any boat 
of the ten tested would fill the requirements and would give good 
service. Nothing unusual or unknown was developed in the test 
of the four steam launches. The electric boats did as well as was 
expected. They stood all the tests of tilting, of turning, backing, 
and quick stopping. The two naphtha launches tested were not 
entered for competition, 


Proressor THomson and Messrs. Martin and Hamler 
have carried out an inquiry on the life and efficiency of incandes- 
cent lamps. They find that of all the 127 lamps tested of ten well- 
known makes, the mean horizontal candle-power was only 145 
instead of 16 as labelled, showing a mean dishonesty coefficient of 
about 10 per cent.; that the candle-power diminishes fairly uni- 
formly at the rate of about 10 per cent. for each 200 hours; that 
96 out of the 127 lamps burned longer than 1100 hours. They 
suggest that by allowing a drop from 16 to 14 candles the life as 
obtained from their test would be about 240 hours, which would 
represent a mean candle-power of about 15 candles. The average 
initial efficiency was 4°2 watts per candle, but at 600 hours it was 
5°6, and at 1200, 7 watts. One of the very interesting conclusions 
arrived at is, that those which blacken the least were claimed to 
have been exhausted by mechanical pumps, which seems to indi- 
cate, though it does not prove it, that the presence of mercury 
vapour is detrimental. This opens a wide field for the mechanical 
pump. 

Tue New South Wales Minister for Works has 
received the report of the board appointed to consider the com- 
petitive designs for a bridge across oling Harbour to Pyrmont, 
Sydney. Forty-one sets of designs were received, comprising 
327 sheets of drawings, and the board consisting of Mr. C. W. 
Darley, Engineer-in-chief for Harbours and Rivers; Mr. R. H, 
Hickson, Commissioner for Roads and Bridges; and Mr. W. W. 
Wardell, F.R.I.B.A., C.E., have recommended, and the Minister 
bas made the awards accordingly, for first prize, A. C. Pain, 
M.L.C.E., engineer to the Tottenham and Forest Gate Railway, 
and J. R. Lilljequist, A.M.I.C.E., late chief-assistant engineer at 
the Forth Bridge works. Second prize, J. J. Webster, M.I.C.E., 
London, Third prize, A.M. Howorth and Carl Datgard, C.E., 
Technical University, Stockholm. The first prize is £700, second 
£300, third £200. After the prize winners the three following 
competitors come next in order of merit; Max am Ende, M.1.C.E., 
Victoria-street, London; Charles A. d’Ebro, A.M.I.C.E., Mel- 
bourne; J. A. L. Waddell, Consulting Bridge Engineer, Kansas 
City. If the bridge is built according to the first or the third 
set of plans the work will cost between £200,000 and £300,000. 
According to the second set of plans the cost would be less than 
this amount. The whole of the drawings are exhibited at the 
Museum, College-street, Sydney. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

rious works continue quietly but steadily engaged upon 
i recently booked, and on Ha in Birmingham to-day, 
Thursday, there was not much new business to give out, as con- 
sumers appear for*the most part to have satisfied their require- 
ments for the present. This does not, however, trouble producers 
much, as they are now in a considerably better position with regard 
to the amount of work on hand than before the quarterly meetings. 

It is considered as a rather satisfactory incident that the North 
of England average selling price for May and June should show an 
improvement of 6d. per ton over the previous ascertainment. 

The business in bars is mostly in second and third-class sorts, 
orders for marked bars not being heavy. The last-named descrip- 
tions are still quoted £8, with 12s, 6d. extra for the L. W. R. O. 
and a few other brands, Second-class bars are £7, and common 
£5 12s. 6d. upwards, ’ mG; 

Orders for plates have been placed for rather heavier quantities 
just lately than was previously the case. Best boiler-plates are 
quoted £9 10s. by the list houses, 

Galvanised corrugated sheets are in quiet foreign demand ; 
£11 15s. is quoted for 24 gauge, delivered Liverpool. Plain sheets 
are in fair request at £6 17s, 6d. to £7 for singles, £7 to £7 5s. for 
doubles, and £7 17s. 6d. to £8 for lattens, With regard to lighter 
descriptions of iron, it may be said that hoops are in tolerably good 
inquiry for district and export purposes, and are quoted £6 12s. 6d. 
to£6 15s. Gas strip is in improved demand at £5 17s. 6d. to £6. 

Staffordshire all-mine hot-blast is 62s, 6d.; part-mines, 44s. and 
45s.; and common, 37s. For Northamptons 43s, 6d, is asked, 
with 44s. 6d. for Derbyshires, and 47s. for Lincolns. 

In the steel trade engineering sections of mild metal continue in 

demand, but there is considerable competition in steel sheets 
or stamping purposes, for which the average quotation is £9 10s, 
to £10. 


Another step towards the realisation of the Birmingham water 
scheme ws successfully accomplished yesterday by the unanimous 
adoption by the City Council of the Water Committee’s report, a 
summary of which appeared in last week’s letter. 

Works accidents in engineering and other establishments in the 
Midlands appear to be declining as the precautions taken become 
more numerous and continuous. The report of the Chief Inspector 
of Factories for the year ended 3lst October, 1891, which has been 
issued in a complete form within the past few days, gives as usual 
the experience of the various district inspectors. Captain Bevan 
—Walsall District—reports :—‘‘ My district, comprising a large 
portion of the Black Country of South Staffordsbire, Walsall, 
and outlying country districts, has been, during the period 
mentioned, singularly free from accidents caused by ma- 
chinery, only one fatal accident from that cause having 
occurred. Minor accidents, for the most part those hap- 
pening at shears and presses, have resulted in the loss of fingers 
and sometimes hands. In the iron mills an effective and workable 

rd is much required to prevent careless and, very often during 
the night, sleepy youths from pushing their hands under the 
shears when working at them. It appears to me to be de- 
sirable that boilers used in factories for the supply of steam 
for driving machinery should be properly inspected by a com- 

tent authority, and that this should be made compulsory. 
PT’ gnd that boiler insurance is general with the large firms, 
and that the owners of small factories are realising the ad- 
vantage of it.” Major Roe—Birmingham No, 2 District—re- 
ports:—‘‘ The accidents in my district have been rather less 
numerous up to date than last year. There have been 3 fatal, 30 
severe, and 53 slight during the eleven months and a few days to 
which this report refers, as against 6 fatal, 37 severe, and 53 slight 
on the preceding twelve months.” With regard to hours at work, 
Captain Bevan—Walsall District—says :—‘*The Act is fairly well 
observed with regard to the hours of work, On Saturday, espe- 
cially in the engineering and casting trades, there is a disposition 
to further shorten the day, midday being now the stopping time of 
some firms. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—If anything, there has been a slightly more hope- 
ful tone in the market y Aen the t week; here and there 
business has been coming forward wollen more freely, and in some 
instances prices have shown a hardening tendency. There is, how- 
ever, still no really general improvement to report, any actual 
advance in prices being confined to Scotch iron, whilst the buying 
going on is still for the most part restricted to very small quantities 
for immediate delivery. It can scarcely be said either that the 
general outlook of trade is really more satisfactory to any appre- 
ciable extent, and the present upward movementin Scotch iron is 
viewed with some suspicion, as being due to more speculative 
operations than to any actually legitimate improvement in trade. 
Certainly, in the principal iron using industries of this district the 
prospect continues anything but encouraging. Engineering 
establishments are not booking any increased weight of new work, 
but as a rule are running off their orders much more rapidly than 
they are being replaced, whilst the present unsettled outlook in the 
cotton trade has necessarily a depressing effect upon the machine 
making trade, and the numerous other more or less directly 
interested industries. 

There was about an average attend on the Manchester Iron 
Exchange on Tuesday, and there was perhaps not quite that 
generally depressed tone which has characterised the market for 
some time past. The most noticeable feature was the hardening 
tendency shown in Scotch iron, the recent upward movement in 
warrants having been followed by an advance on the part of makers 
in some instances of about 6d. per ton, but this was not supported 
by any upward movement in other brands. For Lancashire pig 
iron makers still quote about 44s, 6d. for forge to 45s. 6d. for 
foundry, less 24, delivered equal to Manchester, and on about the 
basis of these figures they have been renewing moderate contracts 
with their regular customers ; but as regards what may be termed 
general outside business, they are still doing very little. District 
brands remain practically unchanged from last week, Lincolnshire 
om 43s, 6d. for forge, to 44s, 6d, for foundry, less 24, 
and Derbyshire ranging from about 45s. for forge to 48s, for 
foundry, less 24, delivered Manchester, with, however, only a very 
moderate business doing. In outside brands Middlesbrough iron is 
perhaps showing rather more firmness, makers declining to enter- 
tain orders for present delivery at anything under 48s, 10d., net 
cash, delivered Manchester, but there are sellers in the market 
at about 6d. under this figure. In Scotch iron, prices, as already 
intimated, have advanced somewhat, and for delivery at the 





Lancashire ports quotations are now 46s. for Carnbroe, 47s. to 
ga for Eglinton, and 48s, 6d. for Glengarnock, net prompt 
cas 


In the manufactured iron trade both makers and merchants in 
Some instances report that they are better supplied with orders, 
ut these are still only of a hand-to-mouth dacadies, and prices 
show no improvement. Lancashire bars, delivered in the Man- 
chester district, do not average more than £5 15s., with some 
North Staffordshire qualities fetching £5 17s. 6d., and merchant 
qualities of local made sheets remain at £7 5s, to £7 7s. 6d. per 
ton. Hoopmakers, in some instances, are fairly off for work, and 
the association list rates remain firm at £6 5s. for random up to 
£6 10s. for special cut lengths, delivered in this district. 

The business coming forward in the steel trade continues only of 
very limited extent, and almost entirely confined to immediate 
delivery, If anything, there is perhaps a slightly firmer tone as 


such low figures for quantities as they were willing to accept a week 
orso back, but current market rates remain unchanged. For small 
parcels of foundry hematites, suitable for engineers’ requirements, 
quotations remain at to 58s, 6d., with larger qualities obtainable 
at about 57s, to 57s. 6d., less 24; and steel billets average about 
£4 12s, 6d. to £4 13s. 9d., net prompt cash, delivered in the 
Manchester district. There is a moderate number of orders 
stirring for steel boiler-plates, but these are mostly for compara- 
tively small quantities which are required at once to cover new 
work as it is booked; prices remain about as last quoted, Scotch 
steel boiler-plates offering at £7 5s., with local makers firm at 
£7 7s. 6d. per ton, delivered to consumers in the neighbourhood of 
Manchester, 

The metal market remains in much the same depressed condi- 
tion as reported recently, with quoted list rates for manufactured 
goods unchanged ; but actual selling prices are, in many cases, 
easier in some descriptions of goods. 

The reports which I receive from the various branches of the 
engineering trade throughout the district continue of anything 
but a satisfactory character. It is only in a few special cases that 
activity is at all being maintained, the tendency in most depart- 
ments being in the direction of slackening work, and increasing 
keenness of competition to secure new orders. Locomotive works 
and railway wagon carriage builders are specially very quiet, 
and in general engineering work there is very little new cuming 
forward. 

In the coal trade business continues to move on slowly in all 
descriptions, except engine fuel. The better qualities of round 
coal are necessarily only in very limited request for house fire con- 
sumption, but except for temporary sales, prices are well main- 
tained, and where contracts are being renewed they are being 
based upon last year’s rates. The weakest feature in the market 
is with regard to the lower qualities of round coal, suitable for iron- 
making, steam, and general manufacturing pur These con- 
tinue in very indifferent demand, with supplies considerably in 
excess of requirements. The result is that prices are weak and 
irregular, and to move away quantities special prices are being 
quoted, whilst forward shipping contracts for steam coal are being 
tendered for at very low figures. For inland sales, steam and forge 
coals at the pits mouth do not average more than 7s. 3d. to 7s. 9d. 
per ton, whilst for shipment, it is exceptional where steam coal is 
fetching more than about 8s, 9d. per ton delivered at the ports on 
the Mersey, and the best North Wales steam coal is obtainable, 
delivered in wagons at Birkenhead, at as low as 9s, 6d. per ton. 
Engine fuel continues in brisk request, and with the present 
restricted output of slack, there is a continued scarcity of supplies, 
and a hardening tendency in prices; good ordinary qualities of 
burgy readily fetch 6s. 6d. to 6s. 9d. ; the best qualities of slack, 
5s. to 5s, 6d. ; medium sorts, 4s, 3d. to 4s. 9d. ; and common slack, 
3s. 6d. up to 4s. per ton at the pit mouth, 

With regard to gas coal, there are very few important contracts 
that have not now been practically settled, and the basis prices have 
generally been about 3d. to 6d. per ton under those ruling last 
year, the best Wigan Arley gas coals ranging from 9s. 6d. to 10s. 
per ton at the pit mouth. 

Barrow.—Another quiet week’s business must be reported in 
hematite pig iron. The demand shows little life either on home or 
on foreign account, and prospects are not good. Orders for 
Bessemer descriptions of pig iron are comparatively few, although 
steel makers are using much more metal than was the case a short 
time ago. In forge and foundry qualities there is a very slow 
trade, and very little of this class of iron is being manufactured. 
Prices are, however, firmer, and warrant qualities of metal are 
selling at 49s. 9d. net cash, while makers are asking for parcels of 
Bessemer pig iron in Mixed Nos, 51s, per ton net f.o.b. Makers 
report but few transactions during the week, but a few large 
parcels of warrants have changed hands, with the result that 
stocks are again lower, and now represent only about 40,000, 

In iron ore a quiet business has been doing, and although the 
consumption has lately been greater, there has been no real life 
and vigour in the trade. Prices are, however, steady at 9s. per 
ton for average qualities net at mines, 

In the steel trade the new business offering and the new 
business doing is on a small scale, and the general outlook of 
the trade is anything but cheerful. This remark equally 
applies to the Bessemer and the Siemen-Martin’s trade. Rails 
are in moderate inquiry, but the tonnage of orders in the 
market is but small, and the deliveries are not of a pressing or 
urgent character. Prices are, however, steady, heavy rails being 
at £4 2s, 6d. per ton, light rails at £5 10s., and colliery sections at 
£6 per ton. Steel ship-plates are at £6, angles at £5 10s., and 
boiler-plates at £7 per ton. The tin-plate bar trade is not strong, 
and only a small business is being done in hoops, bars, blooms, 
billets, and slabs. 

Shipbuilders and engineers are fairly busy with the orders they 
have on hand, but new work is not coming in, and orders are not 
only scarce but difficult to get hold of at the present time. So 
much shipping is at present lying idle that it is practically impos- 
sible to get orders, except in the cases of those builders who are 
willing to take advantage of slack trade to get new ships built at 
low prices, 

Iron ore is very quiet at 9s. per ton. Coa] and coke steady, but 
in limited consumption. Shipping is still very inactive. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THERE is rather less doing in the house coal trade. The pits, 
however, continue to work fairly well, and a good output of five 
days a week is maintained. Very little coal is stocked, which shows 
that the output and the demand are about on a level. Coalowners 
say that a good autumn trade may be expected when the demand 
for domestic use once more increases, The call for London and the 
South is scarcely up to the average. From the thin seam pits an 
indifferent business is being done with the manufacturing districts. 
Silkstones make lls, to 12s, per ton; Barnsley house, 10s. to 
10s. 6d. per ton; other qualities, from 8s, 9d. to 10s. per ton. Gas 
coal, for which there is an average call, is at 8s, 6d. to 9s. per ton; 
slack, for manufacturing purposes, 5s, to 6s. per ton; locomotive 
fuel, 9s, 6d. to 10s. per ton. The coke trade is steady, at from 
12s, to 14s, per ton. A large quantity of North of England coke is 
again coming into the market, owing to the re-lighting of the 
Cleveland furnaces, 

Pig iron has been in improved demand, owing, no doubt, to 
orders from colonial markets for bars and sheets, and the increased 
freights for ore from Bilbao, the latter caused by the tendency to 
increase shipments in anticipation of better trade. Thereis a more 
hopeful feeling also in the local steel trade. Makers of special 


from Sheffield, 


crucible steel trade a stimulus, which it certainly needs. 
I am glad to hear that the slackness in the heavy de 

is being relieved by orders for railway material. 

Indian, Be 





regards hematites, to the extent that sellers are not quoting quite 


steel are particularly well employed, chiefly on export orders. A 
heavy weight of fine steel for rifle barrels is being manufactured 
for foreign small-arms firms. The re-armament of the different 
Powers with quick-firing weapons is proceeding apace, and a 
further accession of work is expected from Turkey, which is pretty 
certain to adopt the German rifle, the steel for which wil! come 
There is not much call for medium and lower 
grades. Further inquiries in the town are expected to give the 


rtments 
e South 
1, North-Western, and other Indian lines are giving 
out a considerable weight of work. Stocks of hematites are at 
present so low that a sudden accession of railway work would at 
once cause a rise in prices. Hematites, delivered in Sheffield, are 
still at 58s, to 60s, per ton. It is not at all probable that these 
rates will be weakened. The attitude of the new Government with 
regard to the fleet is awaited with interest. Three new battle- 
ships, which were intended to be laid down by the outgoing 


confirmed when the new administration gets into power. Other 
marine work is but lightly ordered ; general castings, too, are 
in small request. The rolling mills are but moderately employed, 
a clear indication that the lighter staple trades are depressed. 
Messrs. Steel, Peech, and Tozer, The Ickles, Rotherham, have 
ut down a furnace for the manufacture of Siemens-Martin steel 
y the acid process. There is a noteworthy increase in the 
demand for axles and tires to be produced by the Siemens-Martin 
system, and this has led to the Rotherham firm adding the furnace 
to their plant, 

Artisans engaged in the old staple industries are poorly off for 
work, At some establishments the workmen are simply being 
employed on material for stock. At Messrs, Joseph Rodgers and 
Sons, the strike in one of the cutlery departments still continues. 
It is the first the firm has ever had in regard to a question of 
wages. The rupture has not extended to any other establishment 
as yet. The silver and electro-plate manufacturers are usuall 
slack at this period of the year, but the falling off this season is 
greater than usual, There are exceptions, of course, one or two 
firms having special work on hand. A large number of girls is 
employed in certain departments of both the cutlery and plated 
trades. Several hundred female hands are engaged in one large 
establishment. It is probable that the scarcity of employment a 
cause these young people to take to domestic service, for whic 
there is abundant scope. Women, however, prefer to be in the 
factories, partly because of the larger wages they earn, but mainly 
on account of their having their evenings at liberty. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


On the whole the iron and allied industries of this district are not 
so despondent in tone as they have been for some time past, and 
more particularly has there been an improvement in the pig iron 
branch, where there is undoubtedly a larger inquiry ; though the iron 
required is for prompt delivery only, and nobody has yet confidence 
enough in the future to induce them to buy ahead. June and July 
are generally very quiet periods for shipping, and they have been 
extra quiet this year, because the relatively high prices of Cleve- 
land iron have driven continental consumers elsewhere. There is 
now, however, some indication that this difference will shortly be 
rectified, and the increased demand which generally springs up in 
August on export account will doubtless bring about a better state 
of affairs. 
There is no doubt that many orders for pig iron have been sent 
tt Cleveland to Scotland on account of the higher prices here, 
bat there appears now to be some likelihood of the usual differ- 
ence of 5s, per ton between Scotch and Cleveland prices being 
restored in a more satisfactory way than had beeu expected. It 
was thought that it would have to be brought about by a fall in 
Cleveland prices, but there is some probability that a rise in Scotch 
will restore the difference. Scotch iron has moved upwards this 
week, owing to increasing demands and a rapid reduction of stock. 
The stock in this district continues to decrease, and it is only with 
great difficulty that anyone can buy iron for early delivery. 
The makers here are producing pigs almost as largely as 
before the Durham strike, for 81 furnaces are in operation—five 
having been blown in this month—against 83 at the beginning of 
March, and they have got back, asa rule, to their ordinary 
qualities. But nevertheless pig iron is very scarce, for nearly 
every ton that is made has to be delivered to customers who 
bought prior to the Durham strike, and who could not get their 
iron at the proper time because of that strike stopping produc- 
tion. The arrears of delivery have now to be made up, and 
much of the iron that is now being made and delivered does 
not bring in more than 35s. and 36s. to the producers; while 
those who did not get faint-hearted and sell freely ahead, 
are now able to realise 40s. to 42s. for their No. 3 iron. On 
account of these old contracts there is scarcely any iron available 
for sale, and there is hardly a maker who can accept an order for 
prompt delivery. There is thus no reason why reduced rates 
should be accepted for Cleveland iron, but the ‘‘ bears” are con- 
tinuing their efforts to reduce the prices, and are offering 
ridiculously low figures, which the sellers will not accept, espe- 
cially as the market is less unsatisfactory, and reduced prices 
would mean loss, for even at 40s. for No. 3 there is not much 
chance of making profits, with coke at 12s, 9d. and 13s. per ton 
delivered at the furnaces in the North-east of England. 
The demand for pig iron is altogether confined to small lots for 
early deliver}, for consumers and other buyers still profess to 
believe that prices must come down, and are doing their best to 
talk them down. The prompt price, however, of No. 3 Cleveland 
G.M.B. is maintained at 40s. by both makers and merchants, 
though a little is said to have been disposed of at 39s. 9d 
Some iron has also been sold for August delivery at 39s. 6d., and for 
delivery between August and December at 39s., and the fact 
that the price up to the end of the year is only ls. less than the 
prompt price affords evidence that no material reduction in value 
is looked for. Middlesbrough warrants have declined from 
40s. 14d. cash to 39s. 9d. this week, but when it is considered that 
the stock of warrants is so very small, and held in so few hands, 
there is no reason why the holders should yield to the ‘“‘ bears.” 
The stock of Cleveland pig iron in Connal’s public warrant stores 
on Wednesday night was 25,982 tons, or 14,027 tons decrease this 
month. A considerable inquiry on continental account is reported 
for No. 1, of which only a few hundred tons are held, and 43s. 6d. 
is the lowest that will be taken, arate which buyers considertoo high, 
taking into account the price of No. 3. No. 4 foundry is 39s., and 
continues scarce ; while No. 4 forge is 38s.; mottled, 37s. 6d.; and 
white, 37s. Local hematite is 50s. per ton f.o.b. for mixed numbers. 
The shipments of pig iron this month are very small, but not worse 
than in June. Thus up to Wednesday night they reached 
29,826 tons, as compared with 28,204 tons in June, 1892. To the 
Continent the deliveries are not far short of those of July last year, 
there being an improvement to Germany, but to Scotland, which 
has sometimes taken 37,000 tons in a month from Cleveland, only 
two cargoes—about 1300 tons—have been sent. 

The Consett Iron Company, Limited, probably the most prosper- 
ous of any limited liability company connected with the iron and 
steel trades, is to pay a further dividend of 12s. 6d. per share for 
the year ending June 30th last, which makes the total: dividend 
for the year at the rate of 16% per cent., as compared with 31% per 
cent, in the previous year, the falling off being attributable chiefly 
to the Durham strike. The annual meeting is to be held on 
August 13th. The Consett Spanish Ore Company will pay a 
further dividend of 4s, 6d. per share, making 9s. 6d., or 474 per 
cent. for the year, against 50 per cent. in the previous year. 

The statistics relative to the deliveries and realised prices 
of finished iron, compiled -for the Board of Conciliation and 
Arbitration, for the Manufactured Iron and Steel Trades 
of the North of England, by Mr. Waterhouse, the official 
accountant, show that during May and June, there was a 
continued decrease in production, owing to the Durham miners’ 
strike, and the quantity of iron was not one half of what it should 
have been. Taking the whole of last year, the average monthly 
deliveries reached 21,000 tons, but in May and June were only 
9600 tons, and in March and April only 10,000 tons. It may be 
calculated that the Durham strike has curtailed the production of 
manufactured iron in the North of England by 40,000 tons at 
least, the greatest reduction being in plates, of which 10,000 tons 
per month were made previous to the strike, and only 3350 tons 
per month over the period covered by the last returns. But as 
compared with March and April the last returns show a large 
decrease in bars, 2400 tons, but as the price was consider- 
ably improved, it is apparent that higher class bars were 
needed. The average price was £5 9s, 9d., or 6d, above the rate of 
the previous two months, but 4s. 1d. below the figure for the 





Government as part of the ordinary work, will, it is expected, be 


corresponding period of 1891. Bars improved 4s, 114d. in price 
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but plates fell 1s, 4d. and angles 9d. Wages of iron werkers at the 
mills and forges are regulated by a sliding scale based upon these 
ascertained prices, and as the advance has been so small no altera- 
tion in wages will be made for August and September. Thus no 
change has been made since last September, and continue 12} per 
cent. above the minimum of 1886. The puddlers’ rate is 7s. 6d. per 
~— — following is the summary of deliveries and prices for May- 
une, 1892 :— 








inti : Percentage Average net sell- 
Description. Weight invoiced. of tag ing ms per ton. 
Tons c. q. Ib. total. £s. 4 
Rails. . 394 0 110 2°04 5 1 5°06 
Plates 6,700 6 111 34°73 - 5 5 3°58 
_ 7,679 10 0 24 89°81 - 515 9°81 
Angles 4,517 4 0 0 23°42 . 5 6 8°60 
19,291 0 317 100°00 5 9 8°88 


Engineers report a quiet trade all round, but bridgebuilders are 
well supplied with alae, more especially for home railway com- 
panies, who are taking advantage of the low prices to replace 
wooden and cast iron structures by more durable and reliable 
materials. Good orders are also in hand for India, and but for 
this the plate trade would be considerably worse than it is. 
Marine engineers have, in some cases, considerable difficulty in 
keeping their hands fully employed, and at the shipyards a good 
number of men have had to be discharged. There are now 
numbers of vacant berths at the yards in this district, and the 
probability is that there will be more during the winter, judging 
by the large number of vessels that are laid up. Ironfounders are 
doing a dull trade, particularly the chairfounders, and for the few 
orders that are offered the greatest competition is reported. There 
are two or three fair Indian orders now offering, but it is likely 
that prices will be taken which will yield no profit. 

The finished iron and steel manufacturers are at present fairly 
well supplied with work, but they find consumers very reluctant 
about giving out fresh orders, and a slack time is looked for. 
Girder plates and engineering angles are more largely produced 
than in the spring. 

In the engineering trades of the Wear district the employers 
have determined to insist upon a reduction of wages. They 
claimed 10 per cent. from men earning 30s. per week and above, 
74 per cent. from men earning between 20s. and 30s., and 5 per 
cent. from men earning under 20s. The men’s representatives, at 
a conference with the employers, offered to agree to 24 per cent., 
if the eight-hours day were conceded, and subsequently they went 
as far as to offer to agree to 5 per cent., but the employers did not 
see their way to accept the offer. The employers have since 
modified their claims so far as to declare that they would accept 
5 per cent. reduction off piece prices, 1s. 6d. uction per week 
in wages of men earning 30s. and upwards, and ls. per week from 
wages of those earning less than 30s., one-half of the reduction to 
take effect on the first pay in September, and the remainder on 
se first pay in November. The men have this offer under con- 
sideration. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has shown little animation this week. In 
many cases the holidays have continued during the whole or a part 
of the week, and the demand for raw iron has been limited in con- 
sequence. The warrant market has been comparatively idle, there 
being an almost complete absence of speculative business. For 
Cleveland warrants there is scarcely any demand, as the prices are 
too high for profitable consumption of this iron in Scotland at 
present, The arrivals of pig iron from Middlesbrough show a 
decrease week by week, and since the beginning of the year they 
are in the aggregate 92,000 tons smaller than in the corresponding 
period of last year. 

Business in Scotch warrants has been restricted to the necessi- 
ties of consumers and shippers, and these are light at the moment. 
Prices show very little change, the current rate being about 
41s. 3d. cash. Considerable withdrawals of pig iron have taken 
place from Connal’s stores in the past week. Owing to the rela- 
tively high price of Cleveland iron, a better business is anticipated 
for Scotch. Itis also worthy of note that an increase of something 
like 10,000 tons is expected to be made to the autumn shipments 
of Scotch pig iron to Canada. 

Prices of makers’ iron have been steady, and are as follow :— 
G.M.B., f.0.b, at Glasgow, per ton, Nos. 1, 42s.; No. 3, 41s. 9d.; 
Monkland, No. 1, 43s. 6d.; No. 3, 42s. 6d.; Carnbroe, No. 1, 
44s. 6d.; No. 3, 43s. 6d.; Gartsherrie, Langloan, Summerlee, and 
Calder, Nos. 1, 49s. 6d.; Nos. 3, 47s.; Coltness, No. 1, 52s. 6d.; 
No. 3, 48s.; Glengarnock, at Ardrossan, No. 1. 49s. 6d.; No. 3, 
47s.; Dalmellington, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Eglinton, 
No. 1, 46s.; No, 3, 45s.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 
49s. 6d.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 47s. 

The furnaces in blast in Scotland number seventy-five against 
seventy-two twelve months ago. 

The market for hematite iron is dall. Prices of warrants are 
about 6d. per ton lower than the best rate current last week, but 
the tone of business is regarded as fairly steady, and a little more 
demand is anticipated presently. 

The shipments of pig iron from Scottish ports in the past week 
have been 7438 tons, compared with 6448 in the corresponding 
week of 1891. 

The market for manufactured steel has been exceedingly quiet, 
but a better inquiry is looked forward to in succeeding weeks. 
ane quote steel on the basis of £6 3s. 9d. to £6 5s, for ship 
plates. 

In the finished iron trade business has been exceedingly quiet, 
and work has scarcely commenced since the holidays. The makers 
are entertaining some hope that August may bring them a little 
more inquiry. In the meantime they quote former rates, viz.:— 
Angle iron, £5 12s, 6d.; the lowest grade of common bars, £5 lis.; 
second grade, £6; highest grade, £6 2s. 6d.; best bars, £6 5s. to 
£6 12s, 6d.; nail rods, £6; sheets, £7 7s. 6d.; all less the usual 
5 per cent. discount. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week have been unusually small, consisting of 
locomotives to the value of £4600; machinery, £11,500, of which 
£3300 represented sewing machines; steel goods, £4000, and 
general iron manufactures, £10,000. 

The shipping department of the coal trade has been necessarily 
inactive, and the quantities despatched from the various ports 
show a marked uction owing to the holidays. The ane 
inquiry has been slow, but prices are steady all round, the rates 
at Glasgow being as follows: Main coal, 7s. $d. ; splint, 8s. to 
83. 3d. ; ell, 8s. 3d. to 8s. 6d. ; and steam, 10s, to 10s. 3d. per 
ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coals of all kinds continue on the down grade. Every week 
seems to indicate this more fully, and now we are entering upon 
the season when slackness is always expected, and it is not at all 
unlikely but that a further decline in price will be shown in a few 
days, though holders of the best steam are very firm in resisting 
the pressure to book at lower prices. Asa rule the leading coal- 
owners are in a good position to do this, but there are some coal- 
owners, like other fediecieien, who cannot afford to stop. 

On "Change, Cardiff, this week really good steam coal was 
selling from 10s. 9d. to 11s., and this was a common quotation. 
At the same time it must be added that there were fully half-a- 
dozen representatives of the leading firms whose price was ls. 
per ton higher. Seconds are selling at 9s. 6d. to 10s.; bunker coal, 
good quality, 8s. to 9s.; small steam remains at old quotation, and 
is firm. House coal remains dull and unpromising, and the next 








month or two must be before there is any substantial im- 

rovement. Present prices are, No. 3 Rhondda, lls. 9d. to 12s.; 
sae 9s, 9d. to 10s.; small, 8s. to 8s, 3d. 

Coke continues firm, and mid-week prices were—furnace 17s, to 
18s.; and foundry, 20s. to 21s. 

Small coal is a fair index to the price of patent fuel, and, as the 
price of small is high, and increasing, quotations for patent fuel 
are looking up; 11s. is the Cardiff quotation, with fair d d; 
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operation. In the Siegerland, prices which had been unr 
rative in spite of a olig t rise previously carried, have met with 
further advance of M. 2 p.t. Drawn wire, as well as wire nails 
have not altered in any way. Rivets continue exceedingly quiet’ 
and orders are very scarce, even at the present low quotations, 
Foundries and machine factories report a pretty fair amount of 
orders to be coming in. The tube foundries have been ha PY in 


emune. 





Swansea, 10s. 9d. to 11s.; and the latter enjoys something like its 
old trade, nearly 10,000 tons being despatched from there last 
week. Of this important total France took 4750 tons, Italy 2400, 
and Algeria 2110. 

There has not been much doing in iron and steel shipments ; 
the principal exports have been 900 tons cast iron tleepers to 
Birkenhead. In imports pig iron has been received from Millom 
and Maryport. Swansea during the week received 820 tons of 
pig iron, 305 tons of scrap steel, and 467 tons of tin bar, in addition 
to large consignments from the steel works in Wales, Rails con- 
tinue in quiet demand. 

One fact notable in the iron and steel trades is the firmness of 

ig. The latest quotations on ’Change at Swansea are as follows :— 


lasgow pig, 42s. 2d.; Middlesbrough, 39s. 9d.; hematites, 
50s. 14d. Stocks are declining, especially hematite. Several of 
the large works have heavy stocks of Bessemer. Welsh bars, 


£5 2s, 6d. to £5 5s.; steel rails, heavy, £4 2s, 6d. to £4 5s.; light, 
£5 2s. 6d. to £5 5s. Steel and iron sheets hanged. B 

steel blooms, £4 7s. 6d. to £4 10s.; tin-plate bars, £4 12s, 6d. to 
£4 15s.; Siemens, £5 to £5 2s. 6d. In tin-plate there is a good 
deal to be said in hopeful encouragement. we A of the leading 
men in the trade are more hopeful than ever of the objectionable 
clauses in the McKinley Tariff being expunged, or a good deal 
modified. The thing is certain; the ‘‘tone” received from the 
United States is quite in support of this view, and trade continues 
vigorous, even though prices do not advance at the rate that they 
should. That they will is certain; and those who can get booked 
forward at present quotations will be lucky. Latest quotations, 
Swansea Exchange, were as follows :— Bessemer steel cokes, 12s. 3d. 
to 12s. 6d.; Siemens, 12s. 6d. to 12s. 9d.; ternes, 22s., 24s., 263.; 
best charcoal, 13s, 6d. to 13s. 9d. Last week’s shipments were 
51,353 boxes only, but this week will make amends. The make 
last week was 77,870 boxes. Present stock 170,078 boxes. Tin is 
at £94 15s. to £95 5s, Copper, £45 3s. 9d. to £45 7s. 6d. 

One of the largest cargoes of copper on record came into Swansea 
last week—3256 tons—from Port Nolloth. 

The price of pitwood remains low, and prospects are pot good of 
a revival at present. Cardiff price is 14s. 6d. to 14s, 9d.; Swansea, 
17s. to 17s. 3d. 

One is reminded of a class of coal which has long retained a good 
repute by seeing the announcement of the Taff Llantwit Colliery 
Company; capital, £10,000 in £10 shares. One of the Bristol 
shipowners figures amongst the subscribers, which include several 
prominent tradesmen of Cardiff. 

It would be a difficult task to find a word not already used in 
connection with Welsh steam coal for sea uses. The ‘‘ Main” isa 
late christening, comparatively, and was preceded by the Navi- 

tion, Naval, Maritime, Ocean, Transatlantic, and the Atlantic. 

he Main managers are hoping to get the Craigiola seam, which 
niet guna many years before the Merthyr steam coals were 
worked. 

I note that good work has been achieved by Mr. James Lewis at 
Blaenant, in the Aberdare Valley. For a considerable number of 
years the upper seams have been worked there, and now the lower 
ones are coming into use, and new machinery, an elaborate pit- 
head, and other indications show that great things are expected. 

I regret to record the death of Mr. James Edwards, superin- 
tendent of the Penarth Dock, Cardiff. He had been identified with 
the docks for many years, and had its welfare and prospects so 
much at heart that he was generally referred to amongst his friends 
as ‘“‘Penarth Docks.” 

A good deal of satisfaction is expressed in the district at the 
cs schedule of railway rates and charges to January Ist, 

Speculation is active as to the successor to Mr. Dixon as super- 
intendent of Swansea Harbour. It is thought that Mr. Edwards, 
of Penarth, would have been one of the strongest of competitors. 
In the district it is under di i bining the offices of 
clerk and harbour superintendent, and appointing a good strong 
man—mariner or not—for the general outdoor duties. The 
decision of the Harbour Trustees will — likely be known in the 
course of next week. They meet this week, but only for “ primary 
discussion.” 

A great fire took place at Cwmbran nut and bolt works this 
week, Damages between £6000 and £7000. 














NOTES FROM GERMANY. 
(From our own Correspondent.) 

QUIETNEsS has this week again been the prevailing character of 
the general German, one may as well say of the continental iron 
market. The branch most favoured, and the only one which has 
advanced even to a certain animation, is the malleable iron branch. 

In the Silesian iron trade the transactions reported are generally 
of no great weight. The pig iron business ially bas r ined 
extremely dull. For manufactured iron, on the other hand, a 
fairly good inquiry has been experienced during the week, and 
makers report themselves pretty well satisfied with the amount of 
orders recently booked. ere is a comparatively healthy request 
coming forward for bars and hoops; sheets also appear to have 
slightly improved, while plates remain utterly neglected. 

In Austria-Hungary a regular business is done on the iron 
market, prices showing a firm tendency. Makers of pig as well as 
of manufactured iron report themselves tolerably well employed, 
although for some ma nes slight decrease in demand has been 

reeptible lately. In the year 1891 Austro-Hungarian export to 

taly was:—In cast iron, 60,070q., against 38,371 q. in 1890; in 
malleable cast iron, 243lq., against 4593q.; copper and brass, 
1711 q., against 5955 q. in 1890; zinc and zinc ware, 3008 q., against 
1604 q. in the year before. 

There is still no new feature of any moment to notice in con- 
nection with the iron industry in France. A quiet tone prevails 
generally. Merchant bars have in many instances been sold at 
150f., girders 160f. p.t at works. 

In Belgium demand and sale on the iron market remain limited, 
as before. The outlook for the future shows no improvement, and 
the tg to go en simply from hand to mouth still prevails 
generally. Syndicate quotations are further i 





g some good home orders, while those for abroa 


become more scarce of late. Stocks are decreasing, alouty tt 
steadily. The activity of the wagon factories has, until’ now 


remained pretty satisfactory. The Berlin Railway Administration 
has given out an order for twenty-three passenger and five load 
ca 


Those ill-fated miners of Przibram who involuntarily caused the 
late terrible accident in that part by thoughtlessly throwing awa 
somewhere in the mine, their lights without having quite extip. 
guished them, thereby causing death toa great number of their 
fellow miners and hopeless injuries to many more, have been tried 
and punished with several months’ imprisonment, it being just] 
considered that they had already been more severely punished by 
their own conscience, 

Government is causing inquiries to be made all round to become 
informed as to the opinions and intentious entertained in industria 
circles respecting the | geomet Berlin International Exhibition 
Evidently opinions and intentions are much at variance in this 
case ; some of the firms have returned no answer at all, some haye 
put it off, some have agreed only conditionally. In this way, there 
will be many difficulties to overcome before the exhibition can bg 
opened, 

The congress now assembled in Paris for international inland 
navigation will, it is hoped, serve as a new impetus to this im. 
portant matter, especially the canalisation of German rivers, 
Hitherto the promoters of the canalisation of the Moselle had not 
only received no support, but, on the contrary, met with some 
opposition on the part of Mr. Stumm, of Neunkirchen. But now 
since rumours are circulating of important purchases which Mr. 
Stumm is supposed to bave made of Lorraine mines—rumours, by. 
the-bye, which require confirmation—different views are spreading 
in this matter. It is confidently expected that Mr. Stumm in his 
own interest will in future be a staunch supporter of the old plan 
of canalisation of the Moselle. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday the screw steamer Duke of Yo:k left the Tees 
for ber official trial trip. This vessel has been built by Sir Raylton 
Dixon and Co., Middlesbrough, to the order of Messrs. Robinson 
Bros., of Whitby, and is a partial awning decked vessel, built of 
steel, the principal dimensions being:— Length over all, 333ft.; 
beam, 41ft.; depth moulded, 24ft.; her deadweight carrying capacity 
being about 4500 tons. The engines have been fitted by Messrs, 
Blair and Co., of Stockton, the cylinders being 23hin., 39in., and 
64in., by 42in. stroke. After a very successful trial, the steamer 
proceeded for Cardiff, where she will load her first outward cargo, 

On Thursday, the 14th inst., the s.s. Transvaal, a steel spar- 
decked screw steamer, left the No. 2 dockyard of her builders, 
Sir Raylton Dixon and Co., Middlesbrough, for her official trial 
trip, which proved a complete success throughout. This vessel 
is the fourth which the same builders have completed under the 
superintendence of Mr. H. A. B, Cole, of London, for the British 
and Colonial Steam Navigation Co., of London, for their line to 
the Cape. Her principal dimensions are:—Length over all 323ft., 
beam 40ft. 6in., and depth moulded 28ft. The engines have been 
fitted by Messrs. T. Richardson and Sons, of Hartlepool, the 
cylinders being 24in, 38in., and 64in. by 42in. stroke, and the 
speed maintained during the trial trip averaged over 12} knots, 

On the 23rd inst. there was launched from the building yard of 
Messrs. Schlesinger, Davis, and Co., at Wallsend-on-Tyne, a very 

owerful, though small, tug boat, for Mr. H. Covington, of 

ttersea Wharf, London. This boat, although only 65ft. long, 
15ft. 6in. broad, and 7ft. 6in. deep, will be fitted with compound 
surface condensing engines having cylinders l4in. and 28in. diameter 
by 18in, length of stroke, driven by a boiler 9ft. 6in. diameter and 
8ft. 6in. long, working at a pressure of 100 lb. per square inch, and 
will, it is expected, be able to tow against the heavy tide of the 
Thames four or five barges each carrying from 120 to 150 tons of 
produce, The hull has been constructed of unusual strength, and 
the bulwarks have been specially strengthened in a manner quite 
out of the common in vessels of her size, so that she may withstand 
the very rough usage to which she will be subjected when doing 
her work amongst a fleet of the Thames barges, and steam steering 
gear, of Alley and Maclellan’s make, wiil be fitted to increase the 
handiness so necessary for doing this work effectually, The masts 
and funnel are made to lower and raise quickly for passin ; below 
all the bridges across the Thames, and it is anticipated that tbis, 
the latest addition to the fleet of London tugs, will be found to be 
admirably adapted to her work. Immediately after launching the 
boat was taken to receive her machinery, which is being constructed 
by Messrs. Hedley and Boyd, of North Shields. 


On the 26th instant Messrs. Allsup and Sons, shipbuilders and 
engineers, of Preston, launched from their building yard a large 
pontoon or ferry bridge, intended for service between Portsmouth 
town and Gosport, the vessel and her machinery being built under 
the supervision of the eminent engineers, Messrs, Bramwell and 
Harris, of Westminster. She is in many respects a very remark- 
able and unique vessel, being, we understand, the largest floating 
bridge of her description as yet constructed. She measures over- 
all, 164ft. length; this includes the length of what are called 

rows, which are separate parts of the structure fixed by strong 
inges on to the ends of the bull proper, and so arranged that 
they can be hoisted or lowered through a distance of several feet, by 
means of steel hawsers attached to the outer ends, and carried over 
a series of rollers to a powerful wheel gear at the centre. The 
length of bull proper is 100ft., breadth 62ft., and depth 6ft. She 
is built entirely of steel, and is intended for carrying general 
carriage and passenger traffic, troops, cavalry, artillery, &c. For 
this purpose she is made very strong, the weight at the ends being 
additionally supported by a series of girders and tie rods, sus- 
nded from the centre of the structure. Two sides of the bull 
orm the carriage ways and space for cavalry or guns, Xc. 
Between eo ere is the upper structure, running the entire 
length of the hull; in this there are cabins for passengers and 
dation for crew, &c., machinery space; and the top 








tat d, ut, 
buying being restricted to the smallest possible meautition for 
immediate requirements, very little actual business is being 
transacted. The Compagnie Cockerill has got an order for 3000 
locomotive and tender wheels, at 469f. p.t., for the French Eastern 
Railway. 

Throughout the Rhenish-Westphalian district there is now a 
fair amount of activity noticeable in theiron trade. Even pig iron 
has improved in demand of late, and makers are pretty firmly 
maintaining last week’s quotations. With regard to the manu- 
factured iron department, the improvement noticed in previous 
report has continued, and in some special cases even increased. 
There is a good amount of activity reported to be going on in the 
bar trade, and even export business appears to have a trifle 
improved. Prices, though pretty firmly maintained on the 
whole, are regarded as unremunerative and much too low, com- 
pared to those of the raw materials. Girders are in good call, 
though at unsatisfactory quotations, The forming of the girder 
convention has met with difficulties, but there is every reason to 
expect that they will soon be overcome. Compared to last week, 
there is no change whatever in the hoop trade. In the plate 
department, the employment of the works must be termed a 
tolerably good one ; the demand is pretty lively, and a steady tone 
gaining all round. The sheet mills also are ~eported in active 








forms a promenade deck for passengers. The motive power 1s 
supplied 4 a pair of compound surface condensing engines, with 
oglciane 20in. and 38in, diameter, having a stroke of 30in. These, 
by means of a very powerful spur and pinion wheel gearing, drive 
two large cast iron chain wheels. Chains pass over these wheels, 
and are attached at one side of Portsmouth Harbour to the town 
quay ; at the other, to the Gosport landing stage. The machinery 
also has been built by Messrs, Allsup. The structure is fitted 
throughout with electric lights, the whole of the lighting system 
being in duplicate. This has been supplied by Messrs. Paterson 
and Cooper, of Westminster. The vessel leaves in a day cr two 
for her destination at Portsmouth, in tow of a powerful Liverpool 
steam tug, and is expected to arrive there in time for the visit by 
the Institute of Mechanical Engineers, The launch passed off 
very well and successfully. Doubtless the builders and heads of 
the departments must have had an anxious moment, the total 
weight of the vessel being about 400 tons, and as the bottom of 
the structure is convex from the central point, considerable 
anxiety must have been felt as to how the vessel would go into the 
water; however, every possible precaution had been taken, and 
success has justified the methods adopted. A very large number 
of people witnessed the launch, and the ceremony of naming was 
performed by Miss Constance Fullagar, of Lytham. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 19th, 

Tue increase in gross earnings for six months 
on American railroads up to June 30th over first 
half of last year was 18,634,425, or 74 per cent. 
he mileage covered b. ‘these figures was 93,990 
miles, as against 91,405 miles last year. The value 
of wheat and flour exports for the past year was 
236,641,014 dols. The iron trade is quiet, and 
repairing is still in progress all over the country. 
The Homestead strike pieatines, and there are no 
signs of settlement. The scale of the Amalga- 
mated Association will be continued another 
twelve months. Inquiries for material for autumn 
and winter are scattering, Very few large steel 
rail contracts are now in sight. Prices are firm 
at 30 dols, at mill, Great activity is promised in 
plate, structural material, wrought iron pipe, 
and sheet iron. Prices have reached rock bottom, 
and consumers are preparing to make early con- 
tracts for supplies for future delivery by way of 
pr g dden improvements in price, 


—_ 











NEW COMPANIES. 
Tus following companies have just been regis- 


tered :— ‘ 
Electrical Company, Limited, 

This company was registered with a capital of 
£15,000, in £5 shares, to acquire the undertaking 
of Key’s Electric Company, Limited, in accord- 
ance with an agreement expressed to be made 
between that company of the one part and this 
company of the other part, and to carry on and 
extend the same in all its branches, 

The number of directors is not to be less than 
two or more than five; the firstare Messrs. Franz 
and Felix Deutsch; qualification not specified ; 
remuneration, 10 per cent. of the net profit avail- 
able for dividend, 


Albright and Wilson, Limited, 


This company was registered with a capital of 
£400,000, in £100 shares, to acquire as a going 
concern the business of manufacturing chemists 
now carried on ay Albright, J. E. Wilson, W. 
A, Albright, G. Albright, J. W. Wilson, and 
G. E. Wilson, under the style of Albright and 
Wilson, at Aldbury, Worcestershire, with a view 
thereto to adopt and carry into effect an agree- 
ment expressed to be made between A. —-> 
J. E. Wilson, W. A. Albright, G. 8. Albright, J. 
W. Wilson, and G. E. Wilson of the one part and 
this company of the other part, and generally to 
carry on business as manu facturing pr in 
all its branches, The first subscribers are: — 


B. Al ht, Oldbury, near Birmingham .. 1 

E. Wilson, Oldbury, near Birmingham 1 
W. A. Albright, Oldbury, near Birm a 1 
G. 8. — t, Oldbury, near Birming oe 1 
J.W. idbury, near Birmingham ia 1 
H. L. Wilson, 18, Whelleys-lane, , Birmingham = 1 
J. F, Albright, Mansion ouse-buildings, E.C. 1 


The number of directors is not to be len than 
three nor more than nine; the first being G. E. 
Wilson and the above ‘seven signatories to the 

of tion ; qualification, 20 
ordinary shares; remuneration, £500 each per 
annum. Managin directors ba A. and G, §8. 
Albright and J. and G, E, Wilso’ 


Silicate Paint Company, Limited. 

This company was registered with a capital of 
£100,000, divided into 8000 £5 preference and 
12 000 £5 ordinary shares, to acquire the business 
of manufacturers of and dealers in silicate paint 
and other ts and articles, now carried on at 
Charlton, Kent, at one time by the Silicate Paint 
Company and afterwards by J. B. Orr and others, 
and then more recently by a company which is 
now being wound up, and with a view thereto to 
carry eng effect an agreement made July 15th 
between F, Seagar Hunt, M.P., of the one J aN 
and this company of the ‘other part ; general 
carry on business as manufacturers of and r om San 
in silicate and other paints, colours, pigments, 
varnish, enamels, oils, chemicals, drugs, &c., of 
every description ; as builders, painters, plumbers, 
glaziers, wharfingers, carriers, shipowners, &c., 
in any part of the United Kingdom or elsewhere ; 
to acquire patents and inventions, and to develope 
and turn to account the same ; as company pro- 
moters and the general business of a financial 
agency. The first subscribers are :— 


Major-General W. B. Barwell, Charlton, Kent .. 
F. 8. Hunt, 7, Cromwell-road es 00 
E. Masson, 149, Church-street, Chariton” 

R. E. Robertson-Ramsay, 9, Wellington- ‘Toad, 

Charlton . 

H. M. Watson, 30, Delafield-road, Charlton .. 
F, Jukes, 38, Galvert-road, East Greenwich. ‘ 
P. Braby, Dacre House, Arundel- street, W.C. 

J. F. Smith, Dacre House, Arundel-street, W.C. 
JW. W, Winch, 30, Gledstanes-road, _ Kensing- 


) os 08 of 











et 


The number of directors—in the first instance— 
is to be four, the first to be the first four signa- 
tories to the memorandum of association. Quali- 
fication, 10 shares. Remuneration to bedetermined 
in general meeting. 


Universal Arc Lamp Company, Limited. 
Py company was registered with a capital of 
000 in £1 shares, to acquire a certain invention, 

= an improvement in arc lamps, and to deve- 
lope and turn to account the same. 
he number of directors is not to be less than 
three nor more than five, the first being C. H. 
Friedman, F. W. Suter, and A. R. Carter. No 
qualification or remuneration specified, 


Stokes and ‘Treland, Limited. 

san company was registered with a capital of 
6000, in 25 shares, to acquire the business of 

pve a Te and jewellers, hitherto carried on by 
Stokes and Ireland, Limited, at 83, Great 
Hampton-street, Birmin bam, and to carry on 
and extend the same in all its branches. 
The number of directors is not to be less than 
two nor more than five; the first are A. G. 
Ireland and T, Schwarck ; remuneration, £150 
and £100 per annum respectively for = first 
year, £150 each for the second year, and £175 





THE PATENT JOURNAL. 
Condensed from “The [Ulustrated Oftciat Journal of 


Application for Letters Patent. 
«"» When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

18th July, 1892. 
12,871. Caains for TransMiTrinG Power, H. Duboulet, 


on. 
12,872, TRANSFERRING Prints to Giass, A. Martyn, 


12,878, wag rg Org, ©. U. Fisher.—(F. G@. 
Corning, United States.) 
os - OTTON-HOLE ~ F. Engelhard, 


mdon. 
—_ Cur for CautcH Hanpuzs, E. A. B. Beaumont, 


12,876. Gas Sroves, W. T. Sugg, London. 
12,877. + -apeeemned of Wast« Heat, C. E. A. Coleman, 


12,878. Maxvvacruns of Cuioring, H. W. Wallis, 


ndon. 

12 879. Tram Rats, G. H. Richmond and C. G. 
orris, London. 

12,880. Securine Corks, B. J. B. Mills.—(K. Kirschner, 


ustria.) 

12,881. Typg-wrirers, J. C. Fell. —( Wickoff’, Seamans, 

and Benedict, United States.) 

12,882. Maxine G 

London. 

12, ‘eo eaemamea Fares and Distances, H. Jondet, 
me 

12,884. AppaRaTus for Makino Vinecar, E. Ktichen- 

meister, London. 

12,885. CAsks, W. B. Fitch London, 

12886. Trucks, &c., A. J. Boult.—(7. L. Debruyn- 
Segers, Holland.) 

12,887. Liquip Meters, W. P. Thompson.—(@. E. 
Samain, France.) 

12,888. ELecrricaL ReouLatinc Devices for CLocks, 
a von Orth and E. Breslauer, London. 

bs _ Sarery Hook, A. H. Hatchard, London. 

90. Ruies, Z. Broughton, London. 

is oo, Pitch Cuarns, D. Francis.—(T. G. McLelland, 
‘South Africa.) 


Lass Borties, &c., W. B. Fitch, 


14th July, 1892. 

12,892, Ciippinc and SHearinae Macuines, W. G. 
Potter, Bi ham. 
12,898. Suvrriss, T. Webster, Moseley, near Leeds. 

12) 894. Locks for Cycies, R. Daman, Birmingham. 
12,895. Tine for WHEeLs of VeHices, A. Blechynden, 

Barrow-in-Furness. 
12,896 Peeaine, &c., Macuines, T. Gare, Manchester. 
12) a, as for Mixers’ SAFETY Lamps, J. P. Rees, 


12, i "Hanveame Sree, Wire, M. Hillas and R. 

uire, Bradford. 

12,899. Upricnts of JacquaRD Macuines, I. Thomis, 
Bradford. 


12, nM Reapine or Mowina Macuings, L, Jankowski, 


12,2901. “Paooctso Desions on Peart, J. T. Hickson 
qind W Appleyard, Sheffield. 
2,902. “Lopaicurons for Semi-soLip Lusricants, J. L. 


don. 
mee "boapaane Srop, A. Knowles and G. Bradley, 
Oldham. 


12,904. Packina umn 5 W. Buckley, Sheffield. 
12,905. Kr Kennezs, &c., W. F. Hothersall and F. Turner, 


12,906. oe ‘Roses, ”" W. M. Haddow and J. 8. Hutchi- 
12 7. Praeeell for OLteaninc Boots, C. F. Hart, 


12,908. Gansemne’ Protection, J, Pellow and E. Jeffery, 
Cumberland. 

12,909. ComprnaTion LicuTer, J. Brown, Gateshead- 
on-Tyne. 

12,910. Cant West, G. Davis, Aberystwyth. 

12; 911. Reservoir PEeNHOLDER, F. Tebbutt, London. 

12,912. Cuimyegy Top, J. Brown, London. 

12,913. Fire-Brick, H. Faija, London. 

12, O14. Daivinc Gear for Orcum, . J. E, Schofield, 

r. 

12,915. Rotary Enotryes, A. F. G. Brown, Glasgow. 

12,916. Fiurp Pressure Repucinc Vatves, W. J. 
Crighton, m, Manchester. 

— Tue “ Make Sure” Camera, G. Chappell, 


12,918, _ Apparatus for Fittinc Botries, 
W. A. Sage, London. 

12,919. Lamps, E. 8. Hoare, London 

12,920. TREATMENT of OnEs, W. "Wright and J. B. 
Hammond, London. 

12,921. Inp100 Vat, R. Holliday and Sons and H. 

Bindschad , London. 3 

12,922. Macaines for PLaninc Mires, C. Taylor, jun., 


on. 
12,923. Firour Bortina Mi.us, E. A. Weinhold, 
London. 


1988 924, cere pn Gas, The oe 
Counties ro-oxygen Gas Com and P, B. 
Goble, | Poms ot _— _— 
—— a. ‘CLEANSING Wueat, &., Grain, H. Simon, 
12, na Macemear for Swaaine Rops, W. H. Dayton, 
ni! 


12,927. Micumany for Swacine Rops, W. H. Dayton, 
London. 
12, ‘or aaa of Inxs, &c., J. Hickisson, 
ndon. 
12,929. Horse Rakes, J. Huxtable, London. 
12,930. FuRNACEs, G. Brewer. — (la Société BE. 
Herrmann and Cohen, France. 
12, wT eaeaae for Grartina Vines, J. Darenne, 
mdon 
12,982. Kerrie, J, Grattan, London. 
12, 938. Saucepans, J. Grattan, London. 
12,984. —_ for Beer Oasks, &., W. G. Soden, 


12,935. ‘Savrna Guarp, 0. R. Bonne.—(A. Baer, 
Germany. 

12,986. Moutpine, D, Earnshaw and ©. C. Cooper, 
Lewisham. 

12,937. HeaTiIne Jackets of Steam Enaines, R. Hoyle, 


ndon. 
12,938. MoisTeNINc Gummep Svurraces, C. Darrah, 
Manchester. 


later, Manchester. 
12, age sae and Hicn Exexosives, H. Allen, 


hough, Liverpool. 
12 phy aera Uprers of Boots, A. Harrison, 
mn 


Manc 


London. 
12,946, Cummngy Cow s, 8, and J. G. Heal, London. 


son, London. 


mdon. 


A. T. Timewell, United 5 
12,958. ‘Tings tor WHEELS of VeHicies, H. H. e.— 





12, neo Treatine Vitreous Susstances, H. Doulton 
12,941. Drinkinc Fountatss, H. G. and F. Ferny- 


12,943, os guy for Curtinac Breap, F. G. Fuga, 
r. 
12, pn geaame W. K. Birkinshaw and T. H. Heard, 


12,945. TREATMENT of Horsgs, R. Cave-Brown-Cave, 


12,947, Evevatine Stanp for VELOCIPEDES, C. Stephen- 
as, Prez Courtine, E. A. Hamilton-Gordon, 


12,949. Guanawe for Darvive VeLocirepss, J. F. Wiles, 
H: J, Grafham, J. G. Selous and W. F. Taylor, 


Croydon. 
12,950. Wuire-coiLina Apparatus, J. Mcllvried, 

ndon. 
12,951. Huskrne Macuines, A. Ehresmann and H. 


12,952. MaciiEs for Szrwina Sacks, H. H. Lake.— 
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12,954. OnnwameytaL Metautio Articizs, L, Haus: 


mann, London. 
12,955. } Rae Begaee & Macuings, A. Dearnley and 
12, 956. * Genvenene Macuines, 0. G. Hill, honda, 
12,957. a Evastic Tines to Waezis, J. B. 
unio’ 
12, pie. Foxmn fo for Liquips, C. Moss and J. Merser, 


12,959. , APPLICABLE to MECHANICAL PURPOSES, 
s m and W. F. Taylor, Croydon. 

12, 960. tc the Stiver from Carpinc MacHINEs, 

ards.—(B. Koenig, ea y) 

12,961. Goan Box, E. rda—-(H. Proske and @. 

Pietzka, sone) 

12,962, TzatTs, M Armstrong, London. 

12,963. PREVENTING CoLuisions on Raitways, F. W. 

Golby. —(C¢. Brumaire, EB. Depttroi and G. Diss, 

France.) 

12,964. Horse Suors, W. H. Wakfer, London. 

12,965. Harpenino, &c., Merats, J. 8. Durning, 


don. 
12,966. AppInG Macuines, W. L. Wise.—-({C. A Oakes 
and J. H. Jackson, United States.) 
12, po nema Way of Raitways, G. E. Moore, 


12,068, a A. M. Clark.—(J. 7. Perkins, United 
Sta 


12, 930.  ammenmne Marsh Lanp CuttivaB eg, F. W. R. 
Be ultz, London. 

12,970. LATCHES, 7. E. Bonnar, London. 

12 o71., Bramrine and Currine 8Hoxr Soxzs, T. Salmon, 
mdon. 

12,972. Drarninc StzaM Cy.inpers, F. W. Cannon 
and J. A. Bauer, London. 

12,973. INKING APPARATUS, J. Andrew and R. H. Blades, 


London. 
12,974. Marxine Soap Cakes, G. D. MacDougald and 
3; Sturrock, London. 

12, poe a Paintina Macainges, J. Lewthwaite, 


12,976, "Rastway Foc Sicnats, T. H. Skinner, Man- 


chester. 
15th July, 1892. 
12,977. Propuction of Caustic Sopa, CO. A. Burghardt, 
Manchester. 
12, i ama AMBULANCE APPARATUS, E. V. Tuthill, 


mdon. 

12,979. Exaisitinc the Interior Workine of the 
ests of SociaBLe Inazcts, H. Burns, London. 
12,980. Exctupinc Dust from APARTMENTS, J. Back- 
house, Liverpool 

. Measurine Vesset for Bortries, D. Bryce, 


lasgow. 
12,982. mae of VeLocipepgs, J. H. Walker, Newcastle- 
on- 
12,983. Deneoracrene Sarety Cycue, F. W. Richard- 
son, West Hartlepool. 
12,984. Bexr Urensit Pius, J. W. Allen and G. 
Matthews, Manchester. 
12,985. FERRIC-CHLORIDE, J. H. Kidd, Manchester. 
12,986. TyPEWRITING Macuines, K. Krnka, Glasgow. 
12,987. Pranr Support for FLower Pots, G. Kriiger, 


Glasgow. 
12,988. Covers for Cans, Jars, &c., R. H. Leaker, 
Bristol. 


12. a. a Scrapinc Macurnes, B. D. Healey and 
uthern, 
ae. Dinect-acTiox Morors, B. D. Healey and G 


12,091. Dens Strays, C. Marx.—(J. U. May, United 
12,992. Britt and Lerrer Fixzs, G. Brooks, Birming- 


12,998. " PRESSER Fryers, W. Shorrocks, London. 
12;994. SPINDLE for WiNDING Corrox, R. Hinchliffe, 


don. 
12,995. Carp Cass, &., E. Drews and R. Senner, 
London. 
12,996. Metattic SHeaTHine for Saips, J. B. Lee, 


mdon. 
ag ty Frost Psos” or ‘*Cocs,” W. W. Gallosson, 


12,998. GRANULAR EFFERVESCIBLE Mixtures, T. 
Kerfoot, Manchester. 
12,999. DISTRIBUTING Evecrric Currents, G. Kapp, 


anc! 5 

13,000. Sprinc Apparatus for WHEELS, I. M. Bourke, 
London. 

18,001. Heapep Screw Nuts, &c., J. B. Brookes, Bir- 

18,002. Waist or DrEss Betts, F. F. Empson, Birming- 

13,003. Batt Heap Brarinos, &c., G. F. Newman, Bir- 


18,004. Bieacnine Jute Curtines, W. H. Hughes and 
G. C. Kingsbury, Manchester. 

13,005. Moutps for the Castine of Srex., G. A. Clough, 
Stockton-on-Tees. 

13,006. —_— Raitway Ports, G. Brockelbank, 


13,007. ‘Serruvuse Fuet to Gas Propucers, J. W. 
‘Armstrong, Middlesbrough. 
13,008. OrcLors, F. Fleming, Halifax. 
13 ed pe Rotary Toots, W. Bridgewater, 
fs 
13,010. Foor AppLiances for Piayine Gotr, M. M. P. 
rr, iw. 
— FIRELIGHTERS, J. Parry and W. Jones, Liver- 


poo 

18,012. Caczs or Hoists, J. T. Calow, Sheffield. 

13, 013. CLEANER for Pires, A. 8. England and E. N. 
Hedges, Oxford, 

13,014. Sprnnine Fisrous MATERIALS, P. M. Justice. — 
(B. Lhomme, France. 

13,015. Exastic WasHers or Spaces, W. Jamieson, 


on. 
13,016. SELF-o1LINc Raitway Ax Le Boxes, C. A. Park, 
London. 
18, a. ABSORBENT Pap for BLortine, &c., W. Bowman, 
ndon. 
18,018. Brake for Roap Carriages, T. Fletcher, 
ndon. 
13,019. GeNERATING Stream in Bor.zErs, T. 8. Lemon, 
mdon. 
18,020. Trre for Bicyctes, &c., L. F. D. Saget, 
on. 
a Arr Pumps for Fittrnc Tires, E. Gossieaux, 


18,022. ——_—— Tires, E. Brown, London. 
18,023. aaa Rattway Carriaces, &., R. Bell, 


18,024. Paren Pup Srrarners, W. Umpherston.—(EZ. 
W. Goodrick, United States ) 
18 , GRINDING and PoLisHina Lenses, T. Bourne, 
mdon. 
18,026. Stacxine Forks, E. F. Pogson, London. 
13,027. Licntinc Rartway Lamps, 8, T. Dutton, jun., 


London. 

13,028. PropeLier Sxarts for Sreamsuips, W. H. Ellis, 
London. 

18,029. CoLourtnc Matrers, J. Y. Johnson.—(Zhe 
Badische Anilin and Soda Fabrik, Germany. 

a, v2 Giats Buttons, G. Esprey and U. Fgen, 


mdon. 
13,081. Creaninc Out Cuurns, &c., C. Hedges, 
London. 
18,082. Apparatus for Sawine Stonz, C. Hedges, 
don. 
13,033. AniMAL Support, C. Hedges, London. 
18,084. Sprine Tires for Cycies, &c., E. Shute, 


— ‘Mrasvaiva Gasgs, R. Haddan.—(W. Durr and 


le is, ny. 
18,086. WINDING and Sertinc Cuiocks, F. Baum, 
London. 


‘eter Compan ay. Se, London. 
18,088, Pittow, 
tion Internationale des Inventions Brevetées, 








each for the third and following years, 





(P. Thomas, France.) 


18,089. PUMP Cueck VaLves, A. J. Boult.—(Passart | 18,130. Tents, C 


18,040. Canvine Forks. F. B. Briggs, Liverpool. 
13,041. Stop Motions, M. M. Greeves and T. Lucas, 


po hester. 


oe for Contatsine Liquips, G. H. Fox, 


18,048. Topacco Pipe CiEeaNers, J. G. Lancaster and 
¥. H. Myers, Liverpool. 

13,044. Water Cioset Basins, J. Jones and H. 8, 
Gibbs, London. 

18,045. SLEEVE Linke, H. T. Roberts, Liverpool. 

13, 048. a Canpizs Gurrenino, Ow W. Stahl, 
Londo 


18,047. *Manvracrune of Cutorine, H. W. Wallis, 
Lond 


on. 

13,048. Exercisinc the Fincer Jornts, T. C. Guillard 

and V. E. Catherinet, London. 

18 049. Manuracture of Harts, J. and W. Hopwood, 
London. 


13,050. Domestic Ovens, J. T. Gray, London. 
18,051. Provecrites for Fire Arms, J. Fletcher, 


London. 
13 052. Cart Suarrs, H. Prenzlau and C. Beuster, 
Lo 


ndon. 

18,058. Heatinc Ramtway Veurcies, H. H. Lake — 

(The Consolidated Car Heating Company, United 
ames 

13,054. Propucinc Motive Power, F. W. Cannon and 

J. L. Smith, London. 

18.055. Cycie Bearinos, H. Gregory and T. A. Allen, 


London. 
13,056. Hotper for Larce Jars, E. W. H. Holmes, 
London. 


16th July, 1892. 


18,057. Mecuanicat Toys, W. Britain, London. 
13,058. Cash Recisters and Ti11s, &c., J. L. Young, 
London. 

13,059. Wrenoues, W. P. and T. Fox, Sheffield. 
18,060. InseTTING SUPPLEMENTS to Newspapers, M. 
Smith, Manchester. 

18,061. Sappuzs for Bicycrzs, R. J. Hargreaves and 
H. Bingham, Liverpool. 

18,062. Toast Racks, 8. Gamble, Manchester. 

13,068. ORNAMENTING JoINnERY, &c., J. Parker, Bir- 


13. (ot. Gnzane InTERCEPTER, A. M. Fowler, jun., 
M 


18,065. ASCERTAINING the Errors of CoLLimaTion in 

a Dumpy Levet, T. Scully, Dublin. 

18,066. Coat Grins, W. M. ‘ard and T. I. Gray. Blyth. 

18,067. 1 Makino Porrery Arrticues, E. J. Tompkinson, 
H 


13,068. Tincoveens Distances on Lanp, G. and E. 
Geipel, Hartlepool. 
13,069. MeTaLLic BepsTeaD Knoss, A. Heath, Bir- 


ming! 

13,070" SEwINc Macuines, W. Barsby and J. Cox, 
Birmingham. 

18,071. Rartway Racine Game, T. Fletcher, Worcester. 
13,072. Fixinc Guass Tubes, D. Rylands and 8. Slater, 
Barnsley. 

13,078. PARLIAMENTARY CHaRT, J. agg Ilfracombe. 
13,074. Buitpers’ Scarrotpinec, T. H. Hall, Heck- 
mondwike. 

13, ee Smoxe Constmer, P. J. McKinlay, 


13,076. Furniture Castors, 8. Chambers, Sheffield. 
13 077. Gas Encines, D. Davy, Sheffield. 

18,078. ILLUMiNATION of Duis, R. and E. Rippon, 
Sheffield. 

18,079. PREPAYMENT Gas Meters, J. Anderson, Glas 


gow. 
13,080. PorTaBLe Hatcasgs, A. J. Boult.—(Z. T. Wul- 


Sert, Germany. 

18,081. Soap, P. Thompson.(F. Hlawaty and A. 
Kanitz, Austria. 

—o , M. Stables and G. H. Lockwood, 


on. 

13,088 CaLorrmeters, H. Junkers, Liverpool. 

18,084. Pocket Books, J. Griffin, London. 

18,085. StReer ADVERTISING VEHICLE, J.D. Davidson 
and J. Dunn, Edinburgh. 

13, PuotocraPHic CaMERas, W. Hoffman and A. 
umpP, London. 

13, 187, OoveL Toy Pastime or Game, D. V. Cow, 


London 

18088 — for Motors, J. Y. Johnson.—(M. Hille, 

German. w) 

18,089. Inspicatinc Revoxtvutions of Suarts, H. 
Phill ips, Birmingham. 

— ow E.ectric Lamps, K. W. Hedges, 


13,091. ‘Maworacruns of Gurpure Lace, F. E. Thorey, 
Lond 


on, 

18,092. Preventina CoL.isions, F. W. Golby.—(M. 
Fliniaux, France. 

13,098. Drivine GEAR for Cycies, J. Sowerby, 


mndon. 
13,004. FLANGING, &c., Meta Bianxs, C. G. Owen, 


ndon. 

18,095. Execrric Heatinc of Portrrery, F. von 
Poschinger, , London. 

13,095. hecens, F. M. Brittain, London. 

13,097. Dorrinc Yarn from REELS, H. B. 
London. 

18,098. CANDLEsTICKs, R. —_——. London. 

13,099. Game, E. Phillips 

13, 7100. Screw CUTTING Pine J. Davidsohn, Lon: 


don 
13, 101. Srzam Borers, J. Wescott, London. 
18,102. 8 Sewinc Macuines, J. Haas and R. Lixtz, 
mdi 
13,103. _—___ Apparatus, F. W., E. G., and F. 
Ww. Scott., jun., London. 
13,104. MANUFACTURE of Barre.s, H. Campbell, 


Arundel, 


mndon. 
18, eer Arracuixa Drums to Pores, H. C. Jobson, 


13, 106. “Guanp for use on Tramcars, J. Baker, 


London. 


18th July, 1892. 
—_, Maxine Oans, &c., G. and E, Ashworth, 
chester. 


eo ———— Door Botts, J. Anderson, New: 


oon  Aseananes for Prorgztuixc Boats, G. F. 
uutticke, Plymouth. 

13,110. Castors, J. Lloyd, Wakefield. 

13,111. Link Movement for Locomotives, 8. L. 


Branton, 
18,112. Invoice MemoranpumM Forms, A. Beaumont, 
uddersfi 
13,113. Rows and Tires of Crcies, G. W. Spence, 
aie Tri E. J. Clifford, Dublin 
18,114. TyPE- J. ‘ord, Du le 
13,115. Guomeanane Waten Sueets, E. Stevenson, 


mdon. 
13,116. FLoats and ATTacHMENTs for ANGuERs, A. J. 
Tay, Redditch. 
13,117. Gas or PerroLteum Hammers, D. Clerk, Bir- 
mingham. 


rs 

18,118. Securnrne Pneumatic Tires to WHEELS, R. G. 
Glendinning and R, Crawford, Dublin. 

18,119. Hammock Carrs, The Princess Company.— 
(The Princess Company, Belgium. 

18,120. VeLocipepss, D. eg ~ = Ww. 

18121. ae Resipugs, E. and A. E. 

etter, 


18,122. Controttisc TraFric on Sincie-Line Ral.- 
ways, F. W. Webb and A. M. he Crewe. 
18,123. MECHANICAL ARRANGEMENTS, W. Hay, jun., 

Birmingham. 
18,124. PeRFecTED PENHOLDER, W. T. Harden, London. 
13,125. SELF-DRIVING Motor, A. Blattner, London. 
13,126. Keys for Locks and Latcues, W. Heatley, 


nas. Automatic SaLe of Gas, J. Gow and The Gas mdon, 


18,127. Setr-Lockine Not, J. H. Rowland, Newport. 


Société anonyme pour |’Exploita- ~~ Mera Botriss, N. Walker and W. Remmers, 


on. 
13,129. Grip APPLIANCE, J. Stevens, London. 
. D, Abel._{La Société Nouvelle de Con- 





fréres, Belgium ) 


structions Systéme Tollet, France ) 
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ge Roap Pickinc Macuives, A. H. Wallis, 


—— ‘Macau for Scurriine Roaps, R. D. Levinge, 


13.133. ce Apparatus, J. Wing, | 

13,134. Votrwerer, F. H. and H. Nalder, C. W. 8. 
Crawley, and A. Soames, SS 

= Roiusrs, &c., i. W. O. Sperling, 


13,136. Troussrs Srrercuer, C. P. Flower and T. J. 
Thom London 
a RODUCTION of Srest, &, L. J. D. Holtzer, 


on. 
13,188. Couptuscs for Ram-way Carriaces, F. Parkin- 
son, London. 
13,189. Krronen Cooxine Ranozs, &c., J. Topham, 
ion. 
— = CrapLe for Carryinc Loaps, A. H. Bogle, 


18,141. Crockxs, G. Raap, London. 

13,142. Strep Grats Sennen, @. "Fletcher. —(G. Brockle- 
hurst, West Indies 

18,148. Inpia-RUBBER, C. Rawle and H. McKenna, 


on. 
~~ Waeets for Venicies, W. E. Carmont, 


on. 

18,145. Bopres of Venicuss, W. E. Carmont, London. 

13,146. Micropsonss, Sir C. 8. Forbes, Bart., London. 

18, 147. Cotovarsc Marrers, J. Y. Johnson.—{ The 

Badische Anilin and Soda Fabrik, ou. ) 

18, gt Harpeninc Metats, G. G. M. Hardingham.— 
(A. Wi ilisch, Germany.) 

18,149. Lerrer Boxes, H. I. Gould and J. W. Bennett, 
London. 


13,150. Vatves, E. J. Preston and F. G. 8. Ham, 
London. 


13.151. Prover, W. Pichno, London. 
13,152. Non-suipemsa Boots, &c., F. J. Hardcastle, 


ndon. 
19th July, 1892, 
— Fotprinc Frames or Paps, W. R. Powell, 


18, cri , = Mvup-cuarps, E. Warwick, Bi 
18,155. Sure Prore.ier, A. Clifford, eae Sk 
te ~oo— cart for ‘CHILDREN, R. J. 


18,157. bac Ae? oy B. Payne.—(F. K. Smythies, Argentine 
18,158. Gassrnc Frame, G. Airey and H. Jackman, 
18,159. —_ Bars for Domestic Rancszs, W. P. Eglin, 


oa Tatarneme, A 9 Rochdale. 
is isl Sewine Macurves, A. Anderson.—{The Singer 
Manufacturing Company, United States.) 
eS: Urmisinc Waste Heat, A. Meyer and H. 


e, . 

13,163. Bar Couriers, J. C. Devlin, London. 
13,164. Brarrnes, F. V. Benthuysen, London. 
18,165. Drvipers, W. A , London. 
13,166. Piuzrs, W. A. don. 

18,167. Arc Lamp, W. E. Irish, London 

13,168. DeracnaBLe Drive Caarns, J. . 3 Stevenson, 


18,169. Vexpinc Macumyzs, V. A. may 4 Gi a 
18,170. Sennen Fisrz for’ Trunks, &c., G. Vuitton, 
_ 1. Deconarixe the Surracss of Cura, &c., L. T. 


13,172. Venetian Burxp Bkackert, J. Clark, London. 

13,173. RoLier for StRETCHING CaeEases from FaBRICcs, 
J. , Manchester. 

13,174. Carmxeys for VentTiLatinG, E. Taylor, Black- 


13,175. Woxpow Fastentnes, 8. Hill, Birmingham. 
18,176. Trave.iunc Caps, H. G. Warburton, Man- 


13,177. CuPpBoarp Turns and Lock Fourniturg, J. 


13,178. Szcurrnc Hanpies and Biapes of Knives, E. 
Pri Sheffield. 
13,179. Jonsts for EanTHENWARE, T. W. Twyford, Bir- 


13,180. Corner Cramp Fasteninc, W. Masters, 
London. 

13,181. ATracuments for Mrerers, R. W. Brownhill, 

18,182. Drip Fiusn and Srop Tar, P. J. Wilson, 
Sheffield. 


13,183. INFLATING —. J. B. Price and C. Mackintosh 
and Co., Ld., Manchester. 
7. DREDGERS, P. Ferguson and W. Y. Fleming, 


18,185. WATER-TUBE Borers, J. Andrews, Barrow-in- 

13,186. Escurcurons, J. J. James and F. Langford, 

13,187. Drivisc Macurves, C. and J. Samson and G. 
Bowen, Lond 


ion. 
13,188. 3. Gor Tee, C. T. Parker, ye 
13,189. Tires for Bicycuss, C. Fell, thport. 

18,190. Tires for Waee.s of Rotter Sxares, L. Jeyes, 


18,191. Burciar Proor Sars and Vavutts, W. Corliss, 


13,192. Steam a E. A. Magee, London. 

13,198. PzRAMBULATORS, Andrew, London. 

13,194. AwweaLine Furnaces, E. G. Brewer.—(A. A. 
Cowles, United States.) 

13,195. Cyctz Rrus and Tires, T. Terrett, London. 

13, 196. apa the Frow of Warer, A. Colonies, 


18,197. a or Caps of Borr.es, F. W. Fletcher, 
18, a Tans for Povrinc Ovr Liquips, M. Prior, 
13.198, Bn Stranp for Hats, Coats, &c., J. 8. Nettlefold, 
18,200. Comm “FREED Apparatus, F. W. Moul, Babba- 
13, Sot Tew Pruxters’ Pace Corp, C. Jesinghaus, 


13,202. GRAMOPHONE 
Fitirscheim, London. 

13,208. Borrtz Brausx, E. Bohm, London. 

13,204. Gas Enoines, C. D. Abel.—({The Gas Motoren 


Fabrik Deutz, Germany.) 
13,205. Suvr-orr Tearum, W. A. G. Schonheyder, 
18,206. Reap Pavine, J. T. Drawbridge, London. 
13,207. Incanpescest Evectric Lamps, L. Stirn, 
London. 
13,208. SutpHats of Ammonia, W. Maltster, London. 
13,209. Horsz Pores and Saarrs, A. Mendel, London. 
13,210. Tosacco Pirzs, A. H. Golsworthy, London. 
= Device for Tartors’ Currers, G. P. Williams, 


on. 
18,212. Postrirc DispLay Contents Bi11s, J. Tufnail, 
London. 


18,218. Rotter Bearinos, G. A. Freerks, London. 

13,214. Frum Meters, F. W. Holt, London. 

13,215. Coatinc Metats, T. M. Ash and H. W. Gill, 
London. 

13,216. Heatinc Snips, J. Y. Johnson.—(La Société 
Geneste Herscher and Cie., France.) 

13,217. Rartway Venicies, R. F. Sandon, London. 

oo Supmarine Casies, T. 8. Lemon, 


n. 

13, "you ingemmma Cases for Grass Borries, A. Gray, 

13,220. Ename.tiep Bricks, H. H. Leigh._{/. K. Rue, 
United States.) 

13,221. Te.ePponss, W. Deckert, London. 

13,222. Speep Movement for Bicycuzs, R. F. M. Chase, 

13,223. Axe Luseicator, J.S. Patten and M. Schaeffer, 
London. . 

13,224. Umprecvias, G. H. Seymour and W. H. Fusch, 
London. 

a Non-VIBRATING HanpDies for VeLocirepes, R. 


18,226. a for Mercuanpisz, A. J. Boult.—(F. 
iM. Peek, United States.) 


Rerropuctnc APPaRaTus, A. 





18,227. Pratinc Cray, W. P. Thompson.—(7he Clay 
Glass Tile Company, United States ) 
18,228. Warer Merers, W, P. Thompson.—{L. Valentin, 


Germany.) 

18,229. Trivers, &c., T. Johnson, Live: 1. 

13,280. Opzninc and Ciosine Vatves, J. G. W. Hart- 
mann, Live: 1. 

13,231. Reomtsrinc CasH Bitus, E. Jenkins, Man- 
chester. 

18,232. WarTsr cLoset Basins, ©. @. Baumgartel, 
London. 


18,2338. Sewrnc Macuine, H. H. Lake.—{The Kern 
Multiple Machine Company, United States ) 
18,234. Apparatus for Teacuinc the Piano, H. I. 
ke.—(A. K. Virgil, United S’ates.) 
13,235. Hypraviic Motors, 8 8. Marsh, London. 
12,236. Supmarine Guns and VessEis, H. Berdan, 


ion. 

18,237. Macuine for Makino Corp, T. W. Norman, 
London. 

ag omy Artracuine Gass to Rocr:, G. F. Strawson, 

mn! 

18, 390. Srruoxs and Se.tzocrnes, H. L. Phillips, 

ge hy Varnish Maxine Apparatus, H. Pfanne, 

18,241. Poene Sorgen for Cameras, T. G. Hemery, 
London. 

18,242. Desiccatinc Sotip Matrers, E. Donard and G. 
Boul et, jun, ., London. 

13,243. Lock Nur for Botts and the like, C. Banovits, 
London. 

18,244. 

13,245. 
Loni 


on. 
13,246. Foorpais, G. H. Remnant, fond, 
13,247. Sram or other Enoines, H. T. Hamilton, 
London. 
20th July, 1892. 
13,248. Gorse Harness, J. B. and T. Edlington, 
Gains! h. 
13,249. Grip Puurey, A. J. Foster, Bath. 


250. Meta DoweL Puarss, C. J. Phillips, London. 
is, s Baxenrs’ Ovens, J. Adair, Ireland. 


Se_r-rLusHinc Hovse Drains, E. Turner, 


ion. 
House or Sewer Drains, E, Turner, 


13,254. Puzze, L. Schendel and H. Walkhoff, Glasgow. 
13,255. Letrrer Carp Paper, C. 8. Jerram, Cornwall 
13, * adh Morton for Powrr Looms, J. Vickerman, 


18,257. Frre-sox, E. W. Stevens, Bristol. 
= Pomps for Fictinc Vessets, G. H. Nedderman, 


18,259. UmBre.ia Paracon Ris Sprice, 8. Wilkinson, 
Manchester. 
18,260. Szamiess Metatiic Tues, &c., J. Sheldon, 


13,261. Oar, F. Morris, Bristol. 
— of MercuanicaL Pianos, P. Ehriich, 


ion. 

13,263. WHEeeLep Veuicies, T. H. B , London. 

13,264. Raprpty Makino Leartaer, W. Francis, J. A. 
Carrick, A. F. Grant, and H. A. Leverett, 


London. 
13,265. Bicvcte WaHeexs, R. Eastham and G. Haworth, 


London. 

13,266. Vatves, W. Cooper, London. 

13,267. Taps, E. 8. Sherwood, London. 

13,268. Pipes, J. H. Child, London. 

13,269. LyrLtatep Tires for the Wares of Cycies, 
G. E. Aston, Birming 

— Brooms or Brusues, A. Nicholls, Birming- 


13, = iy + ges F. A. Tagliaferro and A. A. 
jon. 
19,278 ‘aaa for Sarps’ Bottoms, F. A. Taglia- 
A. A. M London 


13, 28, Srerizisina SurcicaL Baxpeens, H. Imray.— 
P. Hartmann, Germany.) 
13,274. Vatise Equipments for MititaRy PURPOSES, 
. 8. Tomkins and H. F. W. te, London. 
13,275. Exastic Trees for Waeexs, F. Bass, London. 
13,276. ABDOMINAL Trusses, W. Willmett, London. 
13,277. Preparation for the Cure of Open Wounns, 
&c., A. Roth and A. Roth, London. 
— Metatiic Cartripce Cases, H. Schneider, 


on. 
13,279. Apparatus for AERIAL Navication, L. A; 
Boisset, jon. 
13,280. WaLkine Sricxs, C, Kreissig and B. Rémer, 
London. 
—— Manvracture of Barsep Wire, J. 8. Reid, 


on. 
13,282. Gorrerinc Macurvss, C. G. Hill, London. 
13,283. Srripisc Wraprinc Papers, A. Davidson, 


ion. 

13,284. Fexper for Surps, &c., 8. H. Cantrowitsch, 
London. 

13,285. ConstRucTING TuBULAR Co1Ls, G. Lawrence, 

— Waeets for Venicres, M. W. Lowinsky, 

— 287. GEARING for Vevocirepes, W. J. and E. Free- 


13,288. ELecrric Lint Frrrixcs, H. Hirst, London. 
13, — Surrt or CoLiar Stun, T. H. Biggs, 


on. 

18 290. Leap Pewnctis, J.- Y. Johnson.—(The Fagle 
Pencil Company, at States. 

13,291. Anriseptics, J. Y. . Johnson. —{F. von Heydon, 
Germany.) 

13,292. Prevention of Fire in Tunes, H. H. Lake.— 
(&. N. Cumnock, United States.) 

13 293. PIANOFORTES, G. A. Behrens-Senegalden, 


ion. 
13,294. Burron-HOLE Barrinc Macurnegs, H. P, Feister 


ion. 

13,295. Mowzy SHoor ge for AuToMaTic Ma- 
carne, J. H. Boekin, 

13,296. Mancers, W. W. Sen. —. 8. Hall and J. V. 
Hall, United i States) 

13,297. ELecrropatHic Appliances, W. W. Horn.—{2. 

Mears and W. C. Powers, United States.) 
13,298. Castine of Mzrats in Vacuo, W. 8. Simpson, 


on. 
13,299. Rotary Cutrinc Toois, J. R. Haustein, 
London. 


13,300. Meruop of Szparatinc Szeps, A. W. Mac 
Ilwaine, London. 

13,301. Treatinc Leaves, E. N. B. and H. J. K. 
Donis and T. Burrows, London. 


thorpe, 
13, nha ORNAMENTAL PLATES, W. R. G. Lilly, 
13, a. Comsine Freres, E. N. B. and H. J. K. Donis- 


and T. Burrows, London. 
15,308. TcoHWAY CovERINGs or Hatcues, E. Tre- 
y, London. 
13,5 305. 05. Dyes, Picments, &c., C. 8. F. Mellor, London. 
18,806. Taps or Cocks, I. Pickering, Liverpool 
Boots and SHozs, H. F. H. W., A., and J. 
1 exion, London. 


2Qlst July, 1892. 
13, vB 8. og Sicnatiine System, J. E. Webb, 


309, Tea- pots, &c., W. G. Potter, Birmingham. 
ir 310. Macuinz WorKED by STEAM, W. G. Potter, 


¢. Simmonite and H. L. 


88, 
18,812. METALLIC +? H. Bellamy, Sheffield. 
18,313. Cranks, J. Marshall an "a. Shoosmith, 


18,814. Sroprinc or Rerarrminc Hoxzs, T. B. Sloper, 
Devizes. 


3,311. Sanees for Cyrcizs, ©. 
“aon Hull. 


18,815. a Waste PReventine Cistern, F. Perry, 
18,816, —_ CHiLoniwe Preparation, C. A. Burg- 
hardt, Manchester. 


18,317. m Curtains, J. R. Chariton, West Cowes. 
18,818. Face Protector, M. Holt and G. C. Nixon, 
jurslem. 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Offciat Gasette, 


476,367. 
19th, 1891. 


Clein. —(1) In a bviler- oy a fire-chamber A 
having a bridge wall at its rear, in combination with 
water tubes G, extending over the bridge and forward 
through the fire-chamber, a deflector H, supported on 
said tubes and extending over and to the front of the 
bridge wall, air passages I, entering the fire-box at 
the top of e bridge wall and back of the edge of the 
deflector, a deflecting arch L, arranged above the back 
of deflector H and having a downwardly and back 


{475. 357] 


Boiten-runwace, @ G. &. Strong, New York, 
—Filed 


7 


REI 


im eib de Ox db esau acsandaty 


husti 


chamber J in the 

yom te chamber K at 
boiler-furnace, the 

a valve I’ in its 

, Su on FP, 
wall, as 


wardl lined fon 
rear 0! ba rk arres' 
the bottom aa Je ng hn 
combination of the castin 

—_ side, the bridge 


e water tubes G, 
described, the deflector H, su G, and 
_ air flues I, extending to the fire-box at the top of 
wall and beneath the deflector, said air 
i ye Ey to valve I’ in casting F’, substantially as 
and for the purpose specified. 


475,385. Srzep Governor ror Gas Enoines, J. &. 
Connelly, Plainfield, N.J.—Filed March 16th, 1891. 
Claim.—In a gas metor, the combination of a hollow 
cylindrical air so a gas valve located within the 
hollow air valve, a lever connected with said gas valve, 
a post with which said lever engages to cause the 
opening of the valve, a diaphragm chamber the 


























Z 
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diaphragm of which is connected with said post and 
is is ada = move the same, substantially as de- 
an air compressor driven by the m: 
aa the engine and adopted to compress air wi 
pressure varying with the rate of speed, said com- 
yoesner being connected with said chamber, substan- 
Hally as and for the purposes described. 
475,492. Exectrric Locomotive, 7. A. Edison, 
Llewellyn Park, N.J.—Filed June 9th, 1891. 
Claim.—(1) The combination of a wheeled vehicle, 
an electric motor located thereon mechanically con- 
nected with a wheel or axle thereof, a source of 
electricity, a circuit including 
electricity and motor, a track com 
pcm said vehicle travels, an supplemental 
grooved traction wheel upon said vehicle rotated by 
the same source of power as the motor, to 


[475492] 


or re track, substantial; an described. (2) 

ition of a whose’. cle, an electric 

motor located thereon mechani: phew connected with a 

w or axle thereof, a ome of electricity, a circuit 

including the source of el ectricity and motor, a track 

of rails upon which said vehicle travels, a 
tae ental traction wheel upon said vehicle rotated 
e same source of power — wy motor, and means 

fag mechanically id 

—. with ae to the Beg em - said wheel 

may be used as necessity requires, substantially as 

described, 

475,576, Process or Manuracrurine Sat, C. F., A. 
W., and A. L. Lawton, Rochester, N.Y.—Filed 
February =. 1891. 

Par The herein-described method of ~~ 
um = —- which consists 
a basic infusible material, such 
ling a oop nor salt therein, and finally fusing 
the salt in said receptacle, whereby the salt is purifi 
and the formation of silicates is prevented. (2) The 








method of purifying salt (chloride of sodium), which 

consists in the following steps, viz.: Ebiegascacriene 
with a basic infusible material, as lime and clay, which 
will, by reason of its inert chemical qualities, prevent 


[475576] 





the formation of soda silicate and the destruction of 
the receptacle, placing salt in said receptacle, fusing 
the salt cara Ke and adding to the salt before or after 
fusion an alkaline material. 


475,544, Execrric Arc Lamp, R. 8. Dobbie, Brooklyn. 
Filed June 11th, 1891. 
le combination, with the electrodes of an 
arc lamp, of an inclosing device around the are 
for conserving the heat and intensifying the light 


475544) 





thereof, the body havi: pe passage and a 

draught-inducing _— for divert rh oa through 
e n' b 

roe E peer ade space in front of the arc, substan- 


98,557. Wire Gavor, C. J. Niller, Philadelphia, Pa,— 
iled December 29th, 1891 


Claim te an electric wire gauge, the combination 
of a cam-shaped plate bearing a scale of ohms per foot, 
a wire gauge scale, a safe current scale, with a pivotted 


arm B, havinga pointer or pointers G, and angular 
bend V, and a formula ve, Si ohms per foot stamped 
upon said aes substantially as described, and for the 
purposes set forth. 


476,220, Device ror ForMtno THE Enns or HANDLES, 
J. Aiken, Jackson, Mich.—Filed October 10th, 
Claim.—{1) In combination, the cutter shell, the bit, 
and the stop around the bit, the said parts being con- 
structed and to leave a 58) to the seer for 
the escape of the 
(2) In ee the cutter shell, the bit, and the 
stop around the bit, the said stop having a seat at its 
forward end to receive the end of the handle and 
vent the same from splitting, substantially as described, 
@) In combination with the cutter shell mounted upon 
tubular shaft, a bit mounted upon a shank arranged 
axially in the shaft and describ 


t, the bit and its shank 

arranged axially therein and connected to the t so 

as to revolve therewith, and capable of the bit lowe 
motion therein, and means for moving the 











tudinally, substantiall ly as described. (6) In eo 
tion with a cutter shell and its tubular shaft, th 
nt its shank arranged axially therein and wh od 
—— shaft ang at ay wanes 5 oe ee and capable of 
pag ogo d means for moving 
the bit longi vateally, ated ed; and adjuatablestope = limiting 
the movement of the bit or ho a fixed 
A | estilaee 
the movable 


In combination, the — fe po Nye oy with an 
opening, and as — 
ind edently At the bite with vot iia 
itself and the bit, substantially as d 
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THE CAPTAIN OF THE “MARY 
A TALE OF TO-MORROW. 
By W. LAIRD CLOWES. 


GOLD MEDALLIST, UNITED STATES NAVAL INSTITUTE, 


ROSE.” 


IIl.—Tue Barrie orr Tovu.on. 


Wuat, then, had happened off Toulon. 

The J'imes of Wednesday morning was the first news- 
paper to give anything like a full account of the affair. 
This it did in the following painful telegram :— 

“San Remo, Tuesday Night.—I have just been landed 
here, thanks to the courtesy of the commander of the 
Italian dispatch vessel Agostino Barberigo, and, with 
much grief, I telegraph to inform you of the sudden and 
terrible disaster which early this morning overtook the 
Mediterranean Fleet. That Fleet, as your readers will 
see on referring to any of the service papers of last week, 
consisted of the battleships Agamemnon, Nile, Colling- 
wood, Colossus, Dreadnought, Edinburgh, Thunderer, 





Inflexible, Sanspareil, Trafalgar—fiag of the rear- 
admiral—and Victoria—flag of the Commander.in-chief. 
On Sunday afternoon these vessels, together with the 
belted cruisers Australia and Undaunted, the armoured | 
ram Polyphemus, and the unarmoured craft I'carless, 


| 
sailors and civilians. Reports vary as to the damage | 
done, but it is unfortunately certain that at least a dozen 
of our men lost their lives, and that the French loss was 
nearly as severe. 

‘“* We, of course, lay too far out to be able to hear or 
see anything of the hubbubon shore. The first hint of 
what occurred came to us from the ship’s chaplain, who, 
returning on board in a shore-boat, reported that a row 
was going on inthe town. I went up into the top, whence 
through the glass I could see our men crowding into 
other shore-boats and pushing off in great haste. There 
was much struggling, and I saw occasional puffs of 
smoke, which, I knew, could not proceed from our 
fellows, all of whom were, of course, unarmed. Being 
closely followed by boats full of Frenchmen, our men 
made for the Surprise, which lay closer in than the 
rest of the squadron. By this time the pursuers were 
using fire-arms freely, and we realised that the business 
was @ very serious one. We were therefore ordered to 
man and arm boats and to cover the retreat. Our fellows | 
pulled like devils, and, with oars and boathooks, fairly | 
sunk one craft which came too close. Those of us who | 
remained on board were all on the bridge or in the | 
top; but just as we were wondering whether we 
should not have to open fire with our machine guns, 





be surrendered. Compliance with this was out of the 
question. They then said that they had telegraphed 
to Paris for instructions. Before the Commander-in- 
chief got back to the flagship, we saw that most of the 
French ships in harbour were getting up steam. 

“At a quarter to six all our captains were ordered on 
board the Admiral. When our captain returned he looked 
very serious, and sent first for the commander, and then 
for the fleet engineer and all the lieutenants, most of 
whom remained with him in his cabin for three quarters 
of an hour. The French Admiral had promised to dine 
in the evening on board our flagship, but he sent a some- 
what awkward excuse. If I may judge from what I saw 
in the wardroom in the Nile, where I was a guest, the 
business spoilt the dinners of every one in both fleets, 
for all of our feople had no end of work to do. We 
made as many preparations for action as we could with- 
out actually going to quarters; we got up steam for full 
speed; we kept unusually strict watch, and allowed no 
boats to approach us; and most of us unshipped all the 
pictures and breakables that we had in our cabins. 

** At seven, the Surprise, by order, shifted her berth, 
and took up a fresh position outside our lines—we were 
anchored in two columns. The Scout and Polyphemus, 
under easy steam, went round the fleet and swept their 





**Certain craft were 


Scout and Surprise, anchored off Toulon, and found tke 
French Mediterranean Fleetlying there also. Thissquadron, 
which had come in earlier in the day after a cruise, con- 
sisted of the battleships Amiral Baudin, Courbet, 
Dévastation, Formidable, Duguesclin, Hoche, Marceau, 
Vauban, Caiman, Bayard, Neptune, and Indomptable, 
with the cruisers Cosmao, Troude, and Lalande, the 
torpedo dispatch vessels Vautowr and Condor, and the 
torpedo gunboats Dragonne, Dague, Aventurier, Kabyle, 
Audacieux, Ouragan, and Téméraire. Up the harbour, 
in addition, lay the battleships Trident, Colbert, Terrible, 
Redoutable, and five other ironclads, all belonging to the 
‘Escadre de Reserve,’ which has been newly constituted. 
a were also up harbour several cruisers and torpedo 
vessels, 

“We exchanged salutes in the usual way; the admirals 
called on one another; and yesterday morning about four 
hundred of our blue jackets were allowed to go ashore. 
I was, at the time, on board the Nile, and can give, there- 
ne only a hearsay account of what occurred in the 
own. 

“It appears that at about four o’clock in the afternoon 
some of our men, who were drinking in a wine shop, got 
into an altercation with several Fench seamen belonging 
to the Colbert over the merits of the two navies. The 
Frenchmen boasted that their ships were in every way 
superior to ours; Jack strongly objected; from words 
the disputants went to blows; and in less time than it 
takes to write, our fellows were retreating down the 
Street pursued by a mixed crowd of French soldiers, 


The illustrations are by the Chev. Edouard de Martino’and Mr. Fred. 
. ec, 


we were disappointed by the Commander-in-chief sema- 
phoring from the flagship that, bearing in mind the 
evident gravity of the situation, nothing must be done that 
might complicate matters. This order did not, however, 


prevent our captain from directing the magazines to be | 


opened, and all preparations to be made that could be 
made without too pronouncedly attracting the attention 


of the French. Meanwhile our boats had gained the | 


Surprise, and the men were scrambling on board as fast 
as they could. A regular swarm of French boats of all 
kinds was crowding round the ship, and the people in 


madmen. 
launch to the Surprise. Through our glasses we 
watched his crew shoving the French boats aside, and I 
doubt whether the shore people would have made room 


a torpedo boat from up the harbour. When he appeared 
the French retired to a respectful distance, but continued 
vociferating so loudly that we could quite plainly hear 
them. The French officer followed our Admiral on board 
the Surprise, and there had an interview withhim. Not 
| long afterwards they were joined by a stout gold-laced 
red-sashed dignitary from the shore ; and the two French- 
men between them made out, or tried to make out, that 
our bluejackets had begun the row, had deliberately 
murdered some men in the wineshop, and, in fine, that 
they only were to blame. Our Admiral, of course, 
promised to institute the fullest inquiry ; but the French 
officers took a high-handed attitude from the first. They 
demanded that all our men who had been ashore should 








them were screaming and gesticulating as if they were | 
The commander-in-chief went in his steam | 


for the launch to get alongside the dispatch vessel if a | 
French officer had not opportunely arrived on the spot in | 


rdered to use their search lights in combination.” 


searchlights shoreward continually. To guard against 
sudden attack by torpedo boats, certain craft were 
ordered to use their searchlights in combination in such 
a manner as to form a complete path of brightness round 
the fleet. The effect was very striking, but it was also 
| very puzzling, for the illumination not only intensified 
the surrounding darkness, but also rendered it extremely 
difficult for us to again ‘pick up’ any craft—and there 
| were several about—after it had once crossed the pro- 
tected zone; and when half-an-hour’s experience had 
| thoroughly demonstrated this, the experiment was 
ordered to be discontinued. The eyes of many of us had 
not, however, recovered from the dazzling results of the 
trial when, some hours later, we needed our best night 
sight ; and I doubt whether we should not have been 
wiser had we relied solely throughout upon such natural 
light as was vouchsafed to us. At a quarter to nine a 
French steam launch went on board the Commander-in- 
chief, and half-an-hour later we all knew what it had 
come out for. It brought a formal demand for the sur- 
| render by nine o’clock this morning of every officer and 
| man who had been ashore during the day, and an impe- 
|rious order that in the meantime no British vessel was 
| to leave the roadstead. 

| Ag soon as the French launch had shoved off again, 
the Commander-in-chief signalled the fleet to weigh. 
Almost at the same moment the Scout reported that a 
number of French ships were coming out. They scon 
began to play their search lights freely on us, but we 
went on weighing as before, until one of their flagships, 
a great ironclad as big as the Trafalgar, but much 
higher out of the water was abreast of the Victoria. It 


| 


| 
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seems that the Frenchman hailed the Commander-in- | 


chief, and with great politeness demanded whether he 
intended to go to sea. Our lights showed us that all the 
French ships were cleared for action, and were full of 
men. I suppose that our Admiral said ‘ Yes,’ and we 
half expected, from the threatening attitude of the 
enemy, that fire would be opened at once. But the 
French fleet passed on, and went quietly out in single 
line ahead, the battleships being between us and their 


own light craft, which, naturally, kept off and seemed to | 


be in no regular formation. They were all a mass of 
lights, and we could plainly see the officers in full dress 


standing on the bridges and poops, and saluting us as they | 
passed, some of them at a distance of less than a couple 


of cables from us. As far as I could count, there were 
sixteen battleships, eight cr nine cruisers, and over a 
dozen torpedo boats.* When they had got well outside 


of us, they suddenly extinguished all their lights, as if by | 


preconcerted agreement, and ten minutes later another 
launch from the shore went on board the Commander-in- 
chief. One of our lieu- 
tenants was in the flag- 
ship at the time for 
orders, and he told us 
on his return that the 
French had sent to say 
that any further attempt 
on our part to get away 
that night would, with- 
out hesitation, be pre- 
vented by force. Of 
course we were at once 
sent to quarters—we had 
really been at them all 
the evening, in the Nile 
at least. It was realised 
that, right or wrong, it 
was impossible, in the 
circumstances, to obey 
the dictation of any 
foreigner. At ten minutes 
past ten we got under 
way, and formed in two 
columns of divisions line 
ahead, the Victoria, 
Agamemnon, Edinburgh, 
Collingwood, Sanspareitl, 
and Injflexible constitut- 
ing the starboard division 
in the order named, and 
the Trafalgar, Nile, 
Thunderer, Colossus, and 


Dreadnought the port. The Polyphemus was a mile worked from the shore, besides having to reckon with the | lights on us, and fired a blank charge. 


and a-half ahead, the Undawnted an equal distance on 
the starboard bow, the Australia an equal distance on 
the port bow, the Scout on the starboard and the Fear- 
less on the port quarter, and the Surprise a mile and 
a-half astern. A rendezvous, which-for obvious reasons I 
suppress, was given us, and the course, so soon as we 
had made an offing, was south-west. Although a 
guest on board, I, of course, volunteered to be of what 
use I could. 

“Tt was an intensely dark night, and there was a 
nasty sea from the south-east, but very little wind; half 
a gale, which had been 
blowing during the after- 
noon, having dropped at 
sundown. 

“It is not my business 
—and, indeed, I am still 
far too fagged and 
knocked up—to tell you 


much about our indi- 
vidual feelings and 
actions. I believe that 


we were all determined 
to do our duty, and I 
venture to think that, in 
what followed, most of 
us did it, although, for 
once, the luck was 
against us. Youat home 
must remember, ere you 
judge us, that we were 
outnumbered, that several 
of our heaviest guns were 
very defective even before 
the action began, that 
the speeds of our ships 
were very unequal, and 
that, upon the whole, the 
French vessels were better 
protected at the water- 
line than ours. I am bound to mention these facts in 
justice to the hundreds of brave fellows who are gone. 
It was not their fault that guns broke down or that the 


— 


ie 


fleets were unequally matched. With anything like | 


equal forces, the results of this, the bloodiest naval fight 
that the world has yet seen, would, I am confident, have 
been different. Surely the blame lies, not with them 
who had to use the weapons, but rather with those who 


forged them too weak and too few for the work required | 


of them. 

“For three hours we steamed at about ten knots, the 
slowness of the Agamemnon and Inflexible preventing 
our easily doing much more, save under great pressure. 
We saw nothing of the French, and, as we showed no 
lights, we had much difficulty in keeping station. 

‘At half-past one this morning the Polyphemus flashed 
a signal to the effect that she had sighted the French 
fleet about two miles ahead of her, apparently lying to. 
We therefore altered course six points to the eastward, 
so as to head south-south-east, and, if possible, avoid the 


flashes by which the order was signalled, for, half an 
| hour later, the Scout reported them a mile on her star- 
| board quarter, steaming fast, and apparently coming up 
| with us. We then put on full steam to the utmost 
| capacity of our slowest ships, and again altered course 
| two points to the eastward, so as to bring our heads due 
| south-east; but the fleet, as a whole, could not, it was 
| soon found, do more than 10} knots against the sea 
| which was running, the Injlerible doing barely that, and 

lagging behind in the most dangerous way. The French- 
men, therefore, steadily drew - with us, having altered 
| course soon after we did, and being able to steam fully 
11} knots, and perhaps more. 

“It must have been inexpressibly galling to our gallant 
| Commander-in-chief thus to be obliged to show his heels, 
even to an enemy of obviously superior force. But it is 
clear that he could not have remained at Toulon, where 
he could have accomplished nothing against the forts and 
batteries; and would, moreover, have been exposed to 
destruction from mines, submarine boats, and torpedoes 


r~v 
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**A number of French ships were coming out.”—See poge 103 











the Bombe class, which served them in particularly good 
stead as scouts, and which, being craft of over 800 tons 
displacement, could breast the sea. With these, as we 
speedily found, they were able to creep up and observe 
us, without being sighted until they were close upon us, 
We, therefore, had an uneasy feeling that we were all the 
time being watched by spies which remained almost 
invisible. 

“Finding at last that it was hopeless to think of getting 
rid of the foe by out-steaming him, the Admiral, the 
French being now reported broad on the Injflexible’s star- 
board quarter, at a distance of between two and three 
miles, decided to attack. He, therefore, in accordance 
with a previously concerted arrangement, led his division 
ahead of the other one, so placing himself in the van of 
a long single column disposed in line ahead, and having 
completed this change of formation, ordered the battle. 
ships to alter course in succession ten points to star. 
board, and the cruisers to obey previous instructions, 
which seem to have run to the effect that they were to be 
as useful as possible, and 
to be ready to tow the 
ironclads, but not to need. 
lessly imperil themselves, 

“Tt looked at first as 
if we were going to en. 
gage the enemy in the old. 
fashioned manner, for 
the French were steam- 
ing in a direction nearly 
at right angles with our 
line, and in single column; 
but they very speedily 
altered formation, so as 
to bring themselves into 
a line abreast in groups 
of three. In this forma- 
tion the two fleets neared 
one another, the T'ra/fal- 
gar leading, we coming 
next, and after us in 
succession coming the 
Thunderer, Colossus, 
Dreadnought, Victoria, 
Agamemnon, Edinburgh, 
Collingwood, Sanspareil, 
and Inflexible. 

“Tt was about half- 
past two o'clock. Sud. 
denly a ship near the 
centre of the French line 
began to use her search- 
Imme.- 


French fleet. It is clear, too, I think, that in the circum. | diately all the other vessels did the same, and we soon 
| stances it was his duty, if possible, to avoid action ; | followed suite, not, however, firing. Both sides seemed to 
|though on this point, there will probably be great | feel that to engage in darkness would be doubly dangerous; 
differences of opinion. When once the French were | but, in truth, the electric lights served only to render 
outside of him, he had to think of Malta and Gibraltar, | the situation more puzzling. The effect of the light when 


his immediate bases. 
questions for others to discuss. 


I must, however, leave these | it shines into the eyes of the spectator is confusing in the 


extreme. It is absolutely impossible to decide, or even 


“ At this time I was sent for by the captain who wason | to guess, how far off the projector, whence the beam 

| the bridge intently watching the flagship, whose huge hull comes, is; and when the glare permits of surrounding 
ploughed through the water two cables ahead of us, | objects being seen at all, it seems generally to show them 

leaving in her wake a broad strip of foam on the broken | distorted or misplaced. Moreover, in certain conditions 


‘*Suddenly a ship near the centre of the French line "—Sce above 


waves. The Nile’s bows plunged ever and anon into the 
the seas which dashed aft against the turret, well nigh 
hid the muzzles of the great guns as they burst, and 
deluged us with spray. We must have had hundreds of 
tons of water at a time upon the forecastle, but the ship 
rising, shook them off with scarcely an effort, and then 
plunged again, as the rolling seas lifted her by the stern. 
“We had no torpedo boats with us, and, had we had 
any, they would have been only so many encumbrances 
in such a sea as was running. Even our biggest boats— 
the 185ft. ones—do not steam well in circumstances like 
those which environed us early this morning; and, unfor- 
tunately, we had nothing between them and the regular 

| torpedo-cruisers, Scout and Fearless, vessels of 1580 tons 
| displacement. Very useful indeed to the Commander-in- 
| chief would have been a few fast gun-vessels of the 
| Grasshopper or Sharpshooter class, not so big as to be 
easily visible, yet big enough to stand the knocking about 
and still preserve a decent speed of 15 or 16 knots. Alas! 
We had nothing of the kind, the Landrail and Sandfly 


enemy; but I suspect the French must have seen the | being detached. The French, on the other hand, were 





* For the exact composition of the French fleet, vide the statement at | 


the end of this chapter. 


well provided in this respect. They had with them 
several large torpedo boats, torpilleurs de haute mer, of 
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of atmosphere, depen- 
dent, no doubt, upon the 
amount of moisture in 
the air, the beam, instead 
of being translucent, has 
the effect of a dazzling 
and semi-opaque white 
screen. Uponit, in these 
circumstances, shadows 
can even be cast, and 
phenomena resembling 
the mirage or the ‘Brocken 
spectre’ may pro- 
duced. Iremember hear- 
ing Sir Nowell Salmon 
years ago tell how once 
in his steam launch he 
actually went in chase of 
one of these apparitions, 
and how he only dis- 
covered that he was 
pursuing his own shadow 
when he had occasion to 
shake his fist at the arti- 
ficer in charge for not 
getting more speed out 
of the boat. I mention 
this solely because I 
am sure that more harm 
eneral rule, likely to be done 
during night actions by the use of the search-light. 
A moment later the French opened a_ perfectly 
awful fire on us, apparently from every gun that 
would bear. It seemed as if the whole horizon had 
become a mass of ragged smoke and belching flame. 
Only a very few of our men happened to be on deck, but 
nearly all these were killed or wounded. The captain 
himself, who was still on the bridge, was wounded in the 
right leg, but he refused to go below. We got him into 
the conning tower, however, without further injury, and 
I remained at his side until the end, the enemy’s fire 
continuing without intermission from the moment when 
it first began until the action was over. ; 
“The wind being so light as to scarcely stir the air, and 
that little coming now from the north-west, such smoke 
as did not hang rolled gently down the French line, and 
shrouded from us the greater part of it. Almost imme- 
diately ahead of us was a group of three French ships, 
which I took to be the Formidable, Hoche, and Marceau. 
As the Admiral neared them he swerved slightly to port 
and went straight for the Formidable, while we swerved to 
the same extent to starboard and headed for what I believe 


than good is, as a 
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was the Marceau. We thus put ourselves to windward 
of the flagship, and the smoke of her guns, as she opened 
fire, hid her from us. But I could see our immediate 
opponent quite plainly, a great towering single-funnelled 
three-masted ironclad, with a central battery, lofty 
sponsons, and a high forecastle. At less than a cable’s 
distance we got one shell from our left fore turret gun 
fairly into her starboard bow, where it burst, wrecking 
all the fore part of her. At almost the same instant, 
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retain command, and he had after clearing the French | 


line brought the ship round sixteen points to port, in order 
to renew the action with the Marceau; or, in case we 
could not discover her, to engage some other ship. But 
scarcely had we turned ere we were attacked by two of 
the torpillewrs}de haute mer, to which I have already 
alluded, as well as by several torpedo boats of a smaller 
type. Ahead of us the battle was raging, and the night was 
lurid with flash and explosion ;*but abreast and astern of 
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we sunk one of the small boats. But, although the men 
behaved splendidly, and worked at the guns with 
admirable steadiness, the game was up. A torpedo hit 
us on the port bow, just under the forward sponson ; and 
in an instant, or rather, as soon as we realised what had 
happened, we knew that the dear old Nile was done for. 
The shock was tremendous, and threw us all down, for 
the ship’s bows rose violently into the air and trembled 
as if they had been wrenched and twisted by some angry 














‘*The effect of the light when it shines in the eyes of the spectator is confusing.”— See page 102. 


however, something struck our conning tower and caused 


nearly everything in it to fly, so depriving us of our com- | foes dashed upon us suddenly from all directions. 


munication with the people at the guns, except by means 
of the voice tubes which still held, but which were in the 
din nearly useless. There were only the captain, the 
staff-commander, myself, and two signalmen in the con- 
fined little box from which of course, no one could be 
spared, and which for the 
moment, was practically 
cut off from the rest of 
the ship. The six inch 
guns in our starboard 
battery fired once; but 
in vain did we shout down 
the voice tubes for them 
to continue, although we 
were now almost brushing 
the paint off the French- 
man’s side as she just 
managed to escape our 
ram, and although we 
might, had we given her 
a broadside from our guns 
well depressed, have 
blown her bottom out. 
In the meantime she was 
treating us terribly; and 
it was not until we had 
passed through the enemy 
and well beyond him that 
it was possible for us to 
send a man below to con- 
vey orders and to report 
upon what had happened. 

“The news that came 
up soon afterwards was 
even worse than I had 
feared to learn. The 
whole starboard side of 
the box battery was 
beaten in, two of the guns 
in it were dismounted, 
and every man in the 
battery had been killed or 
wounded. The hydraulic 
loading apparatus of 


| upper deck by the enemy’s terrible fire. 
| guns had been dismounted or injured; and the torpedo 
' boats came on while those guns which had escaped were 


| us all was darkness, and out of this darkness our little 


At 
the first onset, as I have explained, our men had been 
driven from the quick-firing and machine guns on the 
Many of these 


“it is impossible to guess how far off the projector is.”—See page 102. 


one of the guns in the fore turret had broken down, | being again manned. For a few seconds, in consequence, 
and the gun was useless; the funnels were so knocked | we had nothing with which to meet the attack, and, in 


to pieces as to seriously reduce our steaming power, two 
5$in. projectiles had hit us and pierced us below the water- 
line, and two of our compartments were flooded. There 
were many other damages, the details of which were not 
reported ; and there was no time, of course, for full inquiry. 

‘The captain in spite of his injuries was still able to 


| the meantime, the enemy was blazing away at us from 
| his 8-pounders and machine guns. We tried to use our 
| search-lights once more, but we could not get them to 
| work, probably because the cables had been destroyed. 
| We did, however, succeed in opening fire to a limited 


‘extent before the enemy got very close, and, I believe, 


| too late for most of us. 


giant. But, bruised and bloody as we were, we were 
soon up again. The entrance to the conning tower was 
half blocked with the débris of boats and booms, yet the 
captain, in spite of his wound, managed to struggle out 
on deck, and I followed. Several boats were by this 
time almost alongside, and, as we appeared, a French 
lieutenant in one of them coolly removed his hat, and 
made a motion as if to ask 
whether we surrendered. 
The captain fired his re- 
volver at the gallant 
fellow, and, even as he did 
so, fell back, shot through 
the chest by a bullet from 
a machine gun. ‘Don’t 
haul it down while we 
float,’ he cried, as he lay 
writhing in his last brief 
agony: ‘remember what 
they will say at home.’ 
‘We did not haul it 
down. We drove the 
boats off, and gave them 
a weak cheer as they 
went, but the ship was 
by that time settling 
rapidly down by _ the 
head, with a frightful heel 
to port. The boats were 
ordered to be got out. 
They were, however, all 
knocked to pieces. We 
did our best also to 
steam back into the still 
battling fleets, feeling that 
no fate could be much 
worse than the one which 
immediately threatened 
us; but the water had 
got into the stokeholds, 
owing, I suspect to some 
of the bulkheads having 
given way under the 
pressure, and we could 
not move. Just when 
everything seemed most 
hopeless I saw what looked like a small cruiser rapidly 
making for us, with all her lights showing. But she came 
While she was still a full mile 
away the Nile’s stern rose high out of the water, so high 
as to send everything and everybody on deck adrift, and 
then with a great gurgle, the ship dived down bows first. 
“T have no further recollection that helps me to ex- 
plain how, when the day was beginning to dawn, I found 
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myself clinging to a splintered grating, alune upon the | big guns that was fired broke down. The other could not, | but believe, most of my shipmates and dearest friends, 
sea. I was dizzy and chill and sore from head to foot, | for some reasons which I have not been able to discover, | gives me personally such poignant pain that I can 
and I was almost naked, but I clung on mechanically. | be fired at all. And I am informed, by a seaman who barely concentrate my thoughts; but even more am 
Indeed, my arms were so stiff that it seemed that I could | belongs to the Victoria, but who had- been lent as a) I overwhelmed by the consciousness of the irrepar- 
scarcely have unclasped them, even if I had wished to do | signalman to the Agamemnon, that the accident already | able loss in officers and material that has fallen upon 
so. As the sun rose I caught sight of a vessel under | alluded to as having occurred in the Victoria was, in| the country. Would that half the gallant fellows who 





steam, less than half a perished to-day were stil] 
mile from me; and - - yard : at the call of England; 
although I was able to : A % i: ? for sorely will she need 
make no effort to attract ¥ ae alii ile res. - them.” 
attention, I was in a ’ Da acs Thus the bolt fell from 
another quarter of an Za f Fons a clear sky, and within 
hour so fortunate as to ~ %_/ a few hours the two 
be picked up by a boat “ZA { \ most powerful naval 
which was sent for me YZ72 | v A nations of the world 
by the commander of the, “4, = — a> found themselves engaged 
Agostino Barberigo, and 4, i; Vy — ‘ in oo ~— } 
to be taken on board by 9 “////f"" rr oath ? ; Vi sewhere in its issue 
the kindly Italians. They Pe P75 ae Vg c , = oS of that Black Wednes- 
tell me that at first I Wii}, ,\ 4 vy Why 2 ~ “ ; § day, the Times gave par. 
could give no account of ae hy Fi 1) / PY 7 \ . ‘ : ticulars (see Table B), de- 
myself, and that I could YAW - (Yh, ; is ik, | rived from other sources, 
neither speak nor stand, ; SF > (fy tle Leb Oe \y h of the victorious French 
but they treated me so . i (athe — aia ee fleet. It also mentioned, 
well that by midday I ae Ia in a leading article, that 
recovered. --> yy , J the telegraphic dispatch 
“ My first question was, at: Ys, ee oat = . above quoted had been 
naturally, about the fleet. LE! Cn a ae et a tt Se i, sent to it by Lieutenant 
Terrible, even beyond my (/ ex — wee gs ae a 
apprehension, is the frag- . a raed we ay at Oe an officer on -pay, who 
sialon story which a ~LLT. 7 A Yok ViStw'hwe had been present as a 
rescuers told me. The sae < aac bo guest in the ill-fated Nie, 
Agostino Barberigo had oe om ce — ? dA And in its latter edition 
been almost within gun- oo - it contained a great deal 


shot during the action, of bad news from a spot 
which had lasted for less far less distant than the 
than an hour. After the battle her commander had | fact, the bursting of a 110-ton gun in her turret. If I, Mediterranean. This news will be found in the next 


** By the enemy’s terrible fire.”—See page 103. 








hailed the French ironclad Amiral Baudin, and had | can, ereI start for home, learn any further details of our | chapter. (To be continued. ) 

learnt that, of our ten battleships, five—namely, the | unexampled misfortune, I will lose no time in tele- 5 

Nile, Agamemnon, Edinburgh, Inflexible, and Colling- | graphing them. I am aware that this account leaves HARBOURS AND WATERWAYS. 
wood—had been either sunk or compelled to strike, and much to be desired. The awful circumstances in| AN inquiry has been held at Chester by Sir George Nares, 
that of the remainder, P on behalf of the Board of 


Trade. previously to their 
granting a certificate to the 
effect that the statutory 
depth has now been ob- 
tained in the Dee, and that 
the Commissioners are 
therefore entitled to charge 
dues on vessels navigating 
the river, as authorised by 
the Act of 1889. Objections 
were raised by some traders, 
and asking that the Board 
of Trade would have an in- 
dependent survey of the 
river made before granting 
the certificate. Sir George 
Nares pointed out that as 
no contradictory evidence 
to the chart and statement 
given by the engineer of the 
Conservancy Board, which 
showed that the required 
15ft. depth had been ob- 
tained, had been put in, he 
could only assume that it 
was correct. He could not 
hold out any hope of the 
Board of Trade having an 
independent survey made. 
At a subsequent special 
meeting of the Trust it was 
ordered that the maximum 
rate be levied after the Ist 
of August. 


two at least, although 
they had temporarily 
got away, were entirely 
disabled. One of these 
was understood to be 
the Victoria, in which, 
quite early in the engage- 
ment, there had, appa- 
rently, been some serious 
accident. The fate of the 
Polyphemus was un- 
known, but she had 
rammed, or torpedoed, 
and sunk the Trident. 
The Australia had got 
away, but the Undaunted, 
towards the end of the 
action, had made a gallant 
endeavour to ram_ the 
Vauban, and, although 
she had _ considerably 
damaged her, had been 
sunk, firing as she went 
down. The Surprise had 
got away, but was on fire 
when last seen. The 
Fearless, after colliding 
with one of our own 
vessels and having her 
bows stove in, had been 
taken. The Scout had 
rammed and sunk the The contract for the eas- 
cruiser Sfax, but had tern breakwater of the new 
herself gone down, though « Something struck our conning tower.”--See page 103. harbour at Dover, the plans 
I am glad to be able to ‘ : for which have been pre- 
add that most of her officers and crew are safe on board, which it is written must be my excuse. The ay in the office of Sir John Coode, Son, and Matthews, has 
the cruiser Cecille. Finally, in addition to the Trident | fact that I have, in a short hour, lost, as I cannot been let to Mr. John Jackson, the amount of the contract 
and Sfax, the French are said to have lost the Vautour | a ae . gorse = ae eomne oe eos ted 
cruiser and the Kabyle—torpilleur de haute mer—as | —> i ean a co a os orcad om teheeane hg taohiion ¢ 


‘ 4 "rench Fi Ei in the Acti il 27th. 28th. | that £20,000 a year will be expended on labour in making and 
well as two small torpedo boats. ; French Fleet Engaged in the Action of April 27 | hes capt ao tn, pgm 
‘ But the victory, which is an undoubted one, lies with | 








The accounts of the Dundee Harbour Board for the year 























them. Our Mediterranean fleet, as such, exists no longer. | | Tons. | HP. | Guns. | Men. | ending the 31st of May last, show a revenue of £56,978, being a 
Half of it has been destroyed or taken; the other half is | — SC | decrease on that of the previous year of £2240. The decrease 
disabled, and in all probability scattered. Never before - , el Ba udin | 11.380 | 8.320 15 500 | im the revenue is due to the falling off of the jute trade during 

in all her history has England experienced so complete a Courbet ... .. 2 | 93652 | 8,112 | 14 | 670 | the past year. , 
disaster upon the sea, and it can be but slight satisfaction | Décastation... ... ... .. «| 9,639 | 8,154 | 14 | 685 The revenue of the Clyde Trust for the year ending the 
to us to know that to purchase this grand success our | Formidable... ...0 ... ... --| 11,441 | 9,700 | 15 | 500 | 30th of June amounted to £368,978, being an increase of 
ies hav q i Hoche 0.0.1. see vee vse eee | 10,650 | 11,300 | 20 | 660 | £14,397 on that of the previous year, being the largest amount 

enemies have spent an old second-class ironclad, a large | 30581 | 12000 | 21 | 660 | . - Af 
but not very new cruiser, and three or four small craft, | Marco an. ane ove ove on | SEOD | Oe | | ever received by the Trust in one year. A few years ago a 
: : Amiral Duperré. ... ... .-.| 10,487 | 8,120 | 19 664 | weir which reached across the Clyde alittle above Glasgow 
even when we know also that many of their other vessels | Caiman... ... .. 1. .-{ 7%200| 6,000 | 6 | 332 | Was removed. Opinion at the time was very much divided as 
ant be severely damaged. Freedland ... oo. — 2 <4 to the expediency of this removal. Since its removal an 
** When I was picked up I was nearly ten miles from | = 8'767 4240 | 19 | 729 | immense amount of mud has been transported from the 
the scene of the action; and, so far asI know,I amthe| = Fycaear | 8'456 5,083 | 16 | 730 | Upper river into the harbour, and this has had to be removed 
only one of my ship’s company that has escaped, though | Colbert “ “| 9'457  4'652 | 16 | 706 | by the dredgers employed by the Clyde Trustees. It is the 
one cannot but trust that others were picked up by the | Terrible. ... ... ... «| 7,713 | 6,230 | 6 | 332 | opinion of those capable of forming a judgment on the subject 
cruiser which was approaching us when we went | Redoubtable ... .. «| 8,857 | 6,071 | 14 | 700 | that although the removal of the weir has not actually 
d . The Agosti Barberi h 7 Vauban ... ... .. .. «| 6,150 | 4,561 | 11 | 440 | affected the height of the tides, yet that owing to the water 
own e Agostino Barberigo had, however, on - . ; “ ‘ 
tee : yar a ae ae , ? aviD ’ 
board about thirty blue-jackets and a wounded sub- Bayard 5,986 4,538 | 12 | 450 | having a more free run up the river, the duration of high water 
Rentenenh, wheen abe eaved qiis tia th sa tele Cruiser— _ |... | is less than it used to be. It is now stated that the Corpora- 
+9 aye : ae ee ? Cosmao «wes vee oee| 1,877 | 6,000 | 4 | 150 | tion propose to erect a new weir having sluices constructed 
and it is certain that in the French fleet, the greater | Troude ... .. sons ee | 1,877 | 6,000 | 4 | 150 | op Stoney’s plan, similar to those which are to be used at 
part of which put back to Toulon, there are many other fates fee eect cht vane aoe - ~~ the new weir and lock at Richmond, but that before doing 
survivors. 2 sea ene nals? f s) | 80 they will wait until that is completed and its effect on the 
“TI can add no more. As a British officer who as a | Cocil Bart... ... ... .. --| £122 | 8,000 | 10 | 360 | 1 Thames proved. ' 
, | Cecile... 3. 2) ZL) 8,766 | 9,600 | 16 | 486 : 
volunteer has tried to do his duty I cannot, nevertheless, | Piaatien | 1,240 | 3,233 38 | 134 It is proposed to erect a new harbour at Kircaldy, and the 
avoid expressing the opinion that if we had had a proper | Vautour oe ae wef 1,980 | 8901 5 | 134 | North British Railway Company have offered to find £150,000 
Mediterranean fleet—one equal or superior to that of the | Condor... ... ws ve vvs| 1,240 | 8,582 | 5 | 134 | towards the cost. In 1884 a plan was prepared by the late 
French, this grievous disaster would not have occurred. | Wattignies... ... ... ... «| 1,810 | 4,000 | 5 | 140 | Sir John Coode, at the request of certain private persons who 
We allowed ourselves to be lulled to sleep by the peaceful | To'Pedo gun vessels— were interested in the port. The site recommended was the 
aspect of affairs here; and the unforeseen storm has found a tan Saxe oon Fe rod _ | OF 4 space extending from Ravenscraig on the east to the present 
’ a . 

us unprepared to cope with it. Such fleet as we had was Lee ol GE | Bong | 2% | gg. (| Barbour on the west, the works extending outwards 500 yards 
weak, not onl ically, but also i d Rake... mrt ves see see] 908 | 3'900 | «| gg._«| from high-water mark. The harbour was to be protected 
< = eae mt elso in armour and | ma 0 220 ” | 63 | by apier starting from the Ravenscraig rock, and extending 
armament; for enormous guns and partial belts have _ i ‘haniillidas ikedihee 1500ft. seawards, at about the same angle to the shore as 
proved a failure. We have been pinning our faith too | - the existing east pier. On the south a pier to start from the 
much to these partial waterline belts and to guns of | and the first-class torpedo boats Ayéla, Audacieux, Courevr, | back of the present east pier, and running in an easterly 





monstrous proportions. The only one of the Sanspareil’s! Ouragany, Téméraire, Kabyle, Orage, Aventurier, and Eclatr. direction for 1500ft. These two piers would enclose a space 
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of about twenty-five acres, which it was proposed to divide 
by a middle pier into a wet dock of eight acres and inner 
harbour. The depth of the water at high water neap tides 
to be 21ft. on the dock sill, and at low water 10ft. The 
estimated cost, including railways and equipment, was 
£300,000. It was proposed to supply water to the dock by 
means of & small stream of clear water called the East Burn, 
which now discharges near the site of the proposed harbour. 

Mr. Salmon, the engineer to the Belfast Harbour Commis- 
sioners, has resigned his appointment after twenty-one years’ 
The Board have granted him a retiring pension of 
£400 a year. : 

The pier at Southampivn has been almost entirely recon- 
structed and extended in length, having now a horn-shaped 
termination. Provision has been made for the landing and 
embarking of passengers from ten steamers. The accommo- 
dation for coasting boats which do not enter the dock has 
also been considerably improved. The works have been car- 
ried out by Mr. H. J. Sanders at a cost of £40,000, under the 
direction of the Engineers to the Harbour Commission, 
Messrs. Lemon and Poole. 

The new dock at Newport, which has been under construc- 
tion for some time, was opened at the beginning of July. The 
area of the extension is thirty acres. The lock is 500ft. long, 
72{t. wide, and 40ft. deep, and is provided with three sets of 
gates, the lock being divided into two lengths of 350ft. and 
150ft. The basin has not been excavated to the full depth, it 
being intended to complete this work by dredging. The dock 
will not be ready for ag to enter for some months. 

A report has recently been made by Mr. C. W. Methven, 
the engineer of the Natal Harbour Works, on the obstruction 
which impedes the navigation of the Buffalo River up to 
East London, on the Coast of Africa. This river was 
originally blocked up by sand banks, which extended to about 
amile above the mouth. Below these banks the water 
gradually deepened seawards to 20ft. and 25ft. at low water. 
These sand banks were so extensive as frequently to be 
sufficiently dry at low water to allow of wagons being taken 
across. Occasional floods, however, came and scoured these 
sands away, leaving a channel 15ft. to 20ft. deep at low water. 
One flood a few years since cleared the sand away to the 
depth of from 25ft. to 30ft. in the course of forty- 
eight hours. Three years ago a freshet removed 50,000 
tons of sand from the river in less than twenty-four 
hours, @ remarkable testimony to the transporting power 
of water. Owing to there being no properly designed 
piers or entrance works, the channel soon became choked 
up again with sand after these periodical scourings. In 1870, 
under the advice of Sir John Coode, a pier on the east side 
and breakwater on the west side was constructed, and these 
works were based upon the expectation that a permanent 
effect would be given to the work done by the freshets in 
deepening the channel from the protecting influence of the 
two outer works and the concentration given to the scour. 
Since, however, the works were completed in 1876 there has 
not been a single recurrence of the heavy freshets which had 
previously come down from timeto time. The causes locally 
assigned for this are the increased cultivation of the drainage 
basin and the cutting down of forests; but Mr. Methven 
does not consider that either of these events satisfactorily 
accounts for the extraordinary change which has taken 
place. Failing the aid of nature to maintain the channel, 
the Cape Government resorted to dredging. A sand pump 
dredger has been employed, and when working on the bar 
the sand is pumped up and discharged over the side, allowing 
the ebb to carry it away when the current was sufficiently 
strong. The dredging has been confined to the channel 
within the breakwater, as, owing to the roughness of the 
sea, the machine could not work outside. By this means 
a depth of from 10ft. to 15ft. is maintained. Beyond 
the river mouth a bar now exists, and in order to endeavour 
to increase the depth on this bar the dredging has 
been carried down to a great depth just within the bar, 
with the expectation that the sand on the bar would be 
washed into this hole; but this has had no effect, the depth 
maintained on the bar being no greater than that which 
existed before the dredging began. It is, however, believed 
that this method has prevented the bar from becoming more 
shoal. The rise of tide at East London is only 5ft. at springs, 
and the volume of tidal water passing in and out of the river 
is estimated at about one and a-third million cubic yards. 

The Minister of Works of Victoria has recently accepted a 
contract for £7960 from a Melbourne firm for the supply of a 
new dredger for the works which have for some time been 
going on in connection with the Long Bay reclamation and 
other works, one of the conditions being that the machine is 
to be constructed in the colony. The new machine is to be 
constructed on the Van Schmidt plan, and be capable of 
raising clay as well as sand and mud. The suction pipe will 
travel round the end of the dredger, which is to be semi- 
circular. Attached to the pipe is a vertical shaft with 
horizontal cutters at the bottom. These cutters are hooded 
over, and, as the material is operated on, it is drawn up by 
the action of the po. The machine will be capable of 
cutting a channel through clay toa depth of 24ft. The hull 
of the dredger is to be 150ft. long, 50ft. wide, with engines of 
400 indicated horse-power. The contract price is £7960. 
The filling in of the swamps near St. Kilda with the material 
dredged out of the channel has been going on some time, the 
contract for the works amounting to £80,000. The material 
as it is pumped up by a centrifugal pump at the rate of 1600 
cubic feet per minute of water and sludge, is discharged 
through iron pipes for a distance of about 1000ft. The pipes 
are supported on pontoons on the water. The area to be 
reclaimed has a bank round it, and the water flows out at 
the far side of the enclosure, leaving the solid matter behind. 
A rather peculiar method of mooring the dredger has been 
used. Piles having heavy iron shoes are suspended verti- 
cally by chains from frames on the deck, and kept in place 
at their lower ends by guide rings. When the vessel is to 
be moored, the chains are set free, the piles drop, the shoes 
penetrating into the bed of the channel, and thus holding 
the vessel in place. When the dredger has to be worked 
forward, the piles are withdrawn and lifted up to their former 
position by winches worked by the engines. The contract 
prices for dredging and depositing the material have varied 
from 1s. 1d. to 1s. 3d., including the finding of all plant. 

Messrs. Symons and Co., of Renfrew, have lately con- 
structed for the Russian Government a powerful suction-pump 
hopper dredger. It is of 1000 tons hopper capacity, and is 
fitted with both buckets and sucticn pumps, and can be 
loaded to its full capacity in an hour. This dredger was 
recently tested at Irvine, in the presence of the Russian 
Government agent. A sand-pump dredger, named the 
Thyboron, has also recently been constructed by Messrs. 
Lobnitz and Co. for the Danish Government. The dredger 
is fitted with two pumps, each capable of discharging 70 tons 





of water per minute. The quantity of sand deposited in the 
hopper, on the trial of this machine on the Mersey Bar, 
varied from 10 to 50 per cent. of the water discharged, 
depending on the description of the bottom operated on. The 
hopper contains 600 tons of sand. On a trial previously 
made with this machine on the Clyde, the hopper was filled 
with gravel and stones lifted by the pumps, some of the 
stones weighing upwards of 18 lb. 

There have been delivered recently on the Manchester Ship 
Canal two out of six barges constructed by Messrs. Jones 
and Son, of Liverpool. These lighters are to be used for the 
removal of the material to be dredged out of the Ellesmere 
section. These barges are fitted with boxes or trucks, which, 
when filled, will be lifted from the barges by a crane fixed on 
the canal bank, and tipped on the low land at the back, 
instead of being carried in hopper barges and deposited, as 
now, outside the Bar Light ship. The final contract has 
been let for the completion of the canal to Mr. J. G. Wills. 
Sir John Harwood has officially stated that the canal cannot 
be completed before the end of next year, and that a further 
sum will have to be raised beyond that which the Corporation 
of Manchester had obtained power to lend. The condition 
of the canal at the present time is as follows:—The lower 
section, from Eastham to Weaver Pool, 104 miles long, is 
open, and ships of fair tonnage are now using this length. 
At the Manchester end the docks are practically completed. 
With the exception of the works at Weston Point and 
Runcorn, which are being completed by the staff of the 
company, the rest of the canal has been let in four separate 
contracts. There now remain altogether about five and a-half 
million cubic yards of material to be excavated to give the 
full depth of 26ft. When the Bridgwater Navigation was 
taken over, at a cost of £1,800,000, it was provided that the 
revenue of this undertaking should be impounded until the 
canal was completed. Interest on the debentures raised for 
this purchase has to be paid out of capital. The accumulated 
revenue will, therefore, come to the relief of capital when 
the canal is completed. The following statement given in 
the Financial Times shows approximately the present position 
of the undertaking :— 





£ 

eee ee 170,000 
Balance of the Corporation Ican.. 500,000 
Unissued debentures se ot) eemeiiea yaaa 600,000 
Bridgwater Navigation accumulated revenue . 360,000 
Estimated value of plant oe a a eee 180,000 
Value of surplus land ; oi 500,000 

£2,310,000 


As yet no fresh estimate has been produced of the cost of 
completing the works. The unknown quantity which appears 
to prevent this being settled arises from the uncertainty of 
the amount of the awards of several arbitrations now pending, 
and he difficulty in fixing the ultimate cost of the dredging, 
and of the completion of the works, which are being carried 
on by the company without the aid of a contractor. The 
soil which has to be dealt with near Runcorn is exceedingly 
treacherous, and has caused a great amount of trouble and 
expense. In fact, it was found not practicable to define with 
sufficient certainty the work which would have to be done 
here to enable the company to let it by contract. 

Amongst the Parliamentry papers recently issued, is the 
eighty-seventh report of the Commissioners having charge of 
the Caledonian Canal. The receipts from tolls and other 
sources amounted for the year ending in April last to £7547, 
and the expenditure to £10,067. In addition to the receipts 
from tolls, a sum of £5000 was granted by Parliament towards 
special repairs. The traffic appears to be rather falling off 
than increasing. The receipts of the Crinan Canal amounted 
to £5444, and the expenditure to £5358. The receipts of 
this canal were rather higher than those received in the 
previous year. 

The annual statement of the mercantile marine fund, given 
in the Board of Trade returns for May, shows that the amount 
collected in light dues on the Coast of England was £412,768, 
of Ireland £14,544, and of Scotland £81,142; the total 
revenue from all sources being £515,311. The expenditure 
amounted to £233,730 for England, £76,233 Ireland, and 
£68,036 Scotland. The total being £383,000, showing an 
excess of revenue of £125,455. 

In the Admiralty Court, on the Ist of July last, a case 
affecting damage caused by defective moorings was tried. 
The schooner Tekla was moored near the Railway Pier at 
Ryde in the Isle of Wight. Through a defect in the mooring 
chain she broke adrift and fouled the pier, which is the 
property of the South-Western and Brighton Railway 
companies. The moorings in question also belonged to 
them and for the use of which they take toll. The railway 
companies sued the owners of the Tekla for the damage done 
to the pier, and the owners counterclaimed for damages to 
the vessel. They contended that the mooring chain was 
defective, and that the companies being authorised by Act of 
Parliament to lay down moorings, ought to exercise care that 
the moorings were fit for the purposes for which they were 
designed, and were bound to maintain them in good order. 
There was evidence to show that the chain had become worn 
away, and was reduced from lin. to less than lin. in 
thickness. The Court held that there was no negligence on 
the part of the owners of the vessel; that it was no part 
of the duty of those in charge of the vessel to examine into 
the condition of the moorings; that the companies’ servants 
with reasonable care ought to have known that the chain 
was defective. Judgment was accordingly given in favour of 
the vessel, both on the claim and counterclaim. 

The British Vice-Consul at Ibraila, near the mouth of the 
Danube, gives in his last report an account of the docks now 
under construction there, and which, it is expected, will be 
ready for opening at the end of this year. The contract for 
the excavation of the basin and of the grain warehouses was 
let to a Dutch firm, who commenced work in May, 1886. 
The buildings were erected by the engineers of the Roumanian 
Government, a German firm providing the machinery. The 
dock is 1640ft. long, 400ft. wide at one end, and 700ft. at the 
other. The minimum depth of water is 164$ft. The grain 
warehouse is 400ft. long, 984ft. wide, and 91ft. high from 
basement to roof, of which 31ft. is below the ground level, 
and capable of storing 25,000 tons of grain. The dock will 
be in immediate communication with the Roumanian 
railways. 








THE POLLET SWING BRIDGE AT DIEPPE, 
(Continued from page 95) 

THE ballast is placed under the planks of the roadway and 
footpaths between the braces, which have been strengthened 
and placed at distances varying from 0:950m. to 1:215m. 
over a length of 8:40m., starting from the extremity of 
the balance tail. The open space of 0:50 m. left between 


the solid vertical beams, at the extremities of the str 
of the principal girders, has also been filled in with 
cast iron; the space occupied measures 3°65 m. in 
length, and 2:45m. in height, reckoned above the lower 
surface. In order to reduce the volume of ballast, it 
is composed of blocks of cast iron, packed into all the 
empty spaces between the woodwork and iron, of which 
the ballast box is constituted. 

The transom.—The beam by means of which the super- 
structure rests upon the pivot, is a double-box girder, 
854m. long, exactly equal to the width of the super- 
structure, and 3°30m. wide equal to that of the double 
vertical standards placed on a line with the pivot. 
The horizontal flanges are of a thickness varying from 
0-084 m. in the middle to 0:024m. at the ends. The three 
vertical posts which unite them are formed of double plates, 
0-013 m. thick, fixed to the flanges by double rows of angle 
irons, 140 x 140 x 15mm. These posts are strengthened by 
transverse partitions, 0°875 m. from centre to centre, made of 


.plate iron 8mm. thick, framed by simple angle irons, 


150 x 90 x 15mm. The distance between the partitions 
has been reduced to 0:50 m. at the extremities of the post, 
straight from the principal girders, and carried to 1m. in the 
central part on a line with the pivot. At these points the 
angle irons, forming a frame to the transverse partitions, are 
double. The beam is fixed to the lower flanges of the 
principal girders by sixteen bolts. It carries the cast iron 
bed, by means of which the bridge rests on the pivot. 

Weight of the bridge.—The superstructure weighs 499,500 
kilos., namely:—Iron and plates, 445,000 kilos.; woodwork, 
54,500 kilos.—which represents, per current metre, a weight of 
499,500 


“05 = 1086 kilos. To get the total weight borne by the 


pivot there must be added to 499,500 kilos. the weight of the 
ballast, 234,500 kilos.; the transom, 40,300kilos.; the weight 
of the mechanism fixed to the superstructure—that is to say, 
the crown carrying the rotation chain (14,200 kilos.), the 
volute and its frame (11,600kilos.), the rollers, the upper 
supporting blocks of the culasse (5600 kilos.)—about 36,000 
kilos.; general total, 810,300 kilos. In round numbers the 
weight is 810 tons. 

Ivonwork.—The different parts of the superstructure were 
calculated in relation to the passage of horse vehicles, laden 
with eight tons, over the roadway. The corresponding iron- 
work is 5‘68kilos. per millimetre for the iron bars under- 
framed, and 5°48kilos. for the braces. The strains during 
rotation have been first taken into account for the principal 
girders. The strains are evidently at their maxima above the 
pivot. Calculating the moments of inertia without taking 
into account the vertical standards, and the St. Andrew 
Crosses of the principal girders, it is found that with the dis- 
tribution of the plate iron adopted for the flanges, the 
maximum strain, which takes place at the pivot where the 
thickness of the flanges is 70 mm.—four plates of 15 mm. and 
one of 10 mm.—is 5 83kilos. Under the effect of the greatest 
thrusts the strain on the vertical standards and the 
St. Andrew Crosses -also at the greatest above the pivot— 
does not exceed 3:04 kilos. Beyond a point situated 16°15 m. 
from the pivot, an uniform thickness of 15m. has been 
maintained for the flanges on the side of the swing, which 
has been judged necessary in order to secure the rigidity of 
the girders, but which would be much more considerable if 
iron of about 6kilos. were employed. In fact, when the 
bridge is in motion the bending moments, beginning at a 
point placed a little beyond the middle of the swing, exceed 
those which correspond to the rotation. In calculating these 
points, as for a girder resting upon three supports of two 
unequal bays, charged with a corresponding weight of 
300 kilos. per square metre for the footpaths, and two lines of 
one-axle carriages charged with eight tons for the roadways, 
the maximum stress is found to be in the swing at 29°60 m. 
from the pivot. 

No certain calculations could be made of the dimensions 
of a great number of the pieces, those employed to brace the 
various parts of the bridge, especially the vertical standards, 
the principal girders, or of the cross girders which unite them 
at the upper part. Experience alone will prove whether the 
dispositions adopted will secure the complete stability and 
security of the structure. The results obtained in this 
respect have been so far highly satisfactory. The deflections 
of the structure during rotation is about 0:11 m.; this, by a 
happy coincidence, is exactly the amount calculated upon. 
The different parts of the structure appear to be very solid. 
The movement is effected regularly without oscillations. 
The rigidity of the structure is satisfactory without being 
exaggerated. We consider the dimensions adopted to be 
genetally sufficient; they could not be diminished without 
compromising the strength of the work. Judicious limits 
have been maintained both for the principal girders and for 
the bracing. 

(To be continued.) 








NAVAL ENGINEER APPOINTMENTS.—The following appointment 
has been made at the Admiralty :—Staff Engineer William T. 
Allen, to the Bramble, additional, for Gibraltar Yard, to date 
July 16th. 

THE CENTURION.—Another addition was made on Wednesday to 
the Royal Navy by the successful floating out of the Centurion 
from the No 12 dock at Portsmouth. The weather was fine, and 
there was a large muster of spectators. The principal dimensions 
of the Centurion are as follows:—Length between perpendiculars, 
360ft.; extreme breadth, 70ft.; mean draught, 25ft. 6in.; displace- 
ment, 10,500 tons. The full armament of the Centurion will 
consist of four 10in, breech-loading guns, mounted in redoubts, ten 
4‘7in. quick-firing guns, four of which are mounted in armoured 
casemates on the main deck, and six are placed on the upper deck 
between the shelters, eight six-pounder quick-firing Hotchkiss, 
nine three-pounder quick-firing Hotchkiss, two nine-pounder 
muzzle-loading 8ewt. field, and seven five-barrel 0°45in. Norden- 
felt machine guns. The torpedo armament will consist of five above 
water and two submerged tubes, and she will carry eighteen 18in. 
torpedoes. The total complement is to be 640 officers and men. 
A complete system of net defence against torpedo attacks will be 
fitted. The water was let into the dock on Monday, and the vessel 
held in position by a chain which secured her to the dock. 
The combined bands of Admiral the Earl of Clanwilliam, Com- 
mander-in-Chief, and the St. Vincent training ship for boys were 
in attendance. Mrs. Fisher, wife of Rear-Admiral Fisher, brokea 
bottle of wine against the bow of the ship, and the united bands 
struck up the National Anthem. Mr. L. G. Davies, chief con- 
structor, then handed Mrs. Fisher a mallet and chisel, with which 
she severed a rope that was run through a pedestal, and upon this 
the weights held by the ropes gave way, releasing the slip in the 
chain which held the bow of the vessel to the head of the dock. 
Immediately this was done the strain on the hydraulic capstan, 
some 500ft. distant, was increased, and the vessel began to move, 
and in the course of a few minutes it left the dock, passing into 
the repairing basin. The band played ‘Rule Britannia,” the 





spectators giving vent to their feelings in hearty cheers, 
















106 THE ENGINEER. Ave. 5, 1892. 


————— 
ee 


GREAT NORTHERN RAILWAY. — WIDENING | the usual manner. The section under the canal is given ground occupied by the company's goods sheds, roads, 
BETWEEN KING’S CROSS AND BARNET. |in Fig.8. The side walls are the same as for the ordinary | and sidings. This part of the work has been constructed 

wep : - section, but as the bed of the canal is only 16ft. 9in. from | without much interference with the surface. The origina] 

(Continued from page 67.) the level of rails, the crown is made with cast iron of the | intention was to do the work in open cutting, and to {iJ} 

TuE tunnel on the first length of the widening is com- | section shown on Figs. 8 and 9. The crown-plates being | in the trench over the crown when completed. The con. 
monly known as the Maiden-lane Tunnel, and is 527 yards | curved at the ends, a greater depth of puddle is obtained, | tractor, however, suggested to the company’s engineer 
in length. It is constructed on the western side of the with a better chance of a water-tight joint. Where the the advisability of driving the length from the Regent's 
original one, which was made about the year 1850. The | plates abut one another Sin. of rust cement is inserted Canal to the north face, which suggestion was agreed to, 
new one about to be described abuts on to the original | and well rammed in. The method of forming the coffer As there was very little ground between level of rails and 




















































































= gs 4! 
} 

















































































































Datum 40 ft telow this line ee 





tunnel. The two are 33ft. Gin. apart, centre to centre, 
with 8ft. of brickwork between them, 5ft. 3in. being of 
old and 2ft. 9in. new. At the south or King’s Cross end 
the tunnel enters the ground. Just below the Regent’s 
Canal there is very little space between the crown of the 
arch and surface of ground, consequently this section, 


Fig 


Brick Face! 





ae 
C / Troggning 





Section From South*Fsc 
fo Canal and 
—— Elevation at End of Trovgh ——___ 




















together with that under the canal, was done in open 
cutting. Fig.7 gives a section of this length from the 
face to that part directly under the canal. In construc- 
tion the lengths were taken out about 18ft. The base or 
underpinning of the side wall of old tunnel was put in in 


Fig. 3-ELEVATION—(See paye 66 unte) 


dams for constructing the length under the canal differed 
from those generally used, in consequence of the 
proximity of the old tunnel ; there being only a depth of 
2ft. of puddle, piles could not be driven, and the dam 
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merely rested on the bed of the canal. To insure a good 
watertight joint and stability, the dam was made Sit. 
wide—Fig. 10 gives general details of frame and puddle 
core. The system adopted was a convenient one for 
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—— Fnlargea_betails_of Trough Plates —— 


the surface, the section of tunnel was lowered about 3ft, 
at the crown, and patent steel bars used in place of 
timber; by this means the crown of the tunnel was kept 
down 5ft. 6in., and enabled the contractor to carry out the 
work without opening out to the surface. 

The patent steel bars, or what is now known as 
“ Jennings’ patent needles,” is a recent production in 
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——— Section under Canal 





tunnel mining; the invention was described in a former 
number of Tok ENGINEER. Two kinds of needles have been 
used in the work, one designed by the patentee, Mr. Jen- 
nings—Fig. 11, No. 1—and one by the writer—Fig. 11, No.2 
(page 65 ante). The bars, as shown, No. 1 section, were 
difficult to keep in place, as there was no connection one 
with the other, the consequence being much irregularity 
in the outer rings of the arch. 
The other kind being a com- 
plete chain, the bars once 
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6ft. lengths, and the whole well bonded to the existing | 
brickwork to prevent any possibility of the old side walls 
pushing into the trench. This was possible, as the old 
walls have a curved base. When this underpinning was 
completed the rings of new tunnel were carried out in ! 
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being started in a given 
curve little difficulty was 
encountered in keeping the 
line; as a matter of fact, 
where these locked needles 
were used a minimum 
amount of settlement on 
the surface was obtained, 
the ratio of subsidence being 
as three for No. 1 to one for 
No. 2. The section Fig. 12 


fig.3 
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removing after completion of tunnel, for on drawing out 
the tie bolts which held the sides together, the woodwork 
could be taken away from the puddle core and the 
puddle dredged out after the water was let in. _ 

Where the tunnel leaves the canal property it enters 


gives some details of needles 
in position, and the method 
of supporting them at the 
leading end. The system 
adopted for starting them 
was : first a length of open 
cut tunnel was constructed 
without the spandril filling, 
the bars were then laid on 
the extrados of the arch for 
a width of 22ft.—that is, 








18¢Cill 


Fig 12. 


11ft. each side of the centre line of tunnel. When this 
was done a heading was then driven about 2ft. into 
the ground, and the needles drawn forward with a screw 
jack, and other lengths of 2ft. each, done in a similar way 
until the whole length of 9ft. 8in. was reached. A horse- 





| 
























Ave. 5, 1892. 





THE ENGINEER. 


107 











head was then fixed-—Fig. 12—and the side bars treated 
in a similar manner. If the ground showed any signs of 
dropping an intermediate horsehead was inserted, until the 
whole of the bars were jacked forward. Below the 
heel of the bars the excavation was got out, and 
timbered in the same way as for ordinary tunnelling, 
which will be described hereafter by Fig. 15. After 
the first length was completed, the second was 
mined in a similar manner, slips of wood being inserted 
in place of needles as they were drawn forward to prevent 
the ground from settling. In building the brick arch 
under the needles in the second and subsequent lengths, 
the two outer rings were laid in, as shown by Fig. 13, 
with spaces left at A A. 
These spaces were made 
for the purpose of ram- 
ming in fine concrete to 
take the place of the 


Longitudinal Section. 





lining of tunnel made good when the concrete under- 
pinning was thoroughly set. Assuming the springing of 
the arch to be 12ft. 6in. above invert level, the curve of 
equilibrium is kept within the intrados and extrados of 
the arch by distributing the weights as described above. 
At the north end of the goods warehouse a 70-ton 
accumulator stands, with foundations that abut the side 
wall of the new tunnel. This had to be underpinned in 
short lengths. The key plan gives the order in which it 
was carried out. Before commencing a heavy plumb- 
bob was suspended from the crosshead at the top of 





accumulator frame, and a centre fixed at the point of the 
plumb-bob. In doing the first hole the accumulator took 


Fig. 14 
Cross Section. 


olumn to be underpinned 





needles as the mining ash ESN hee 
progressed. The needles 
were 10ft. long, Qin. of 
which rested on _ the 
finished brick arch, and 
3ft. on face timbers, leav- 
ing 6ft. 6in. for clearance 
and turning the arch. 
Where the tunnel passes 
under one of the com- 
pany’s goods warehouses, 
ordinary timbering took 
the place of the needles. 
As the eastern wall of 
the building is nearly 
parallel and directly over 
the centre line of the 
tunnel, at certain dis- 
tances along the wall are 
placed stanchions which 
carry the upper floors and 
roofing, the loads upon 
them varying from forty 
to fifty tons. In order to 
avoid loading the crown of 
the tunnel to excess at any one point, cast iron girders have 
been inserted under each stanchion; the girders rest upon a 
bed of concrete, and that carried down to the extrados of the 
arch, Fig. 14. In construction the upper concrete bed was 
first formed ; when set, the casting was laid and keys driven 
between the base of stanchion and top of girder. A 
column of brickwork was then carried down to the under- 
side of the invert of tunnel, as in Fig. 14, the column 
being 5ft. by 3ft. This part of the work was done some 
time before the tunnel, so that by the time mining 
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a list towards it, about jin. This was corrected cn 
sinking hole No. 2, and no movement has taken place 
since this was done. 

The next and last change of section occurs between the 
point where the tunnel passes under the York-road and 
the north face. Between these points the dépth of 
ground has been sufficient to construct it as shown in 
Figs. 15 and 16. Under the roadways it was done in 9ft. 
lengths, and beneath buildings, which are midway 
between the points before mentioned, the lengths were 
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operations commenced underneath any stanchion all the 
work had become well set, which was necessary, as the 
ground dropped away from under the concrete bed, 
aera the girder with its concrete bed asa double canti- 
ever, 
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When the arch was considered sufficiently well set the 
centreing was eased on its slack blocks, and the upper 
concrete beds, upon which the distributing girder rested, 
were underpinned, as details given on Fig. 14. There 
were ten of these so treated, and in each case with 
marked success, as no visible settlement has shown itself. 
The column of brickwork was cut away, and the inside 
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6ft. 
The crown bars A A were built in and alternated six and 
five; all the spaces around them being bricked up and 


Fig. 15 is a section giving details cf the timbering. 


wedged. The poling boards between BB were also 
| bricked in, those below, together with the side bars 
| below A A, were taken out and the brickwork carried up 
| to the clay surface. In fixing the crown bars AA 
| hydraulic jacks were used in order to force the boards up 
to the clay, as in mining the surface left by the use of 
| the pick is anirregularone. This treatment also assisted 
| the process of wedging on the foot blocks at,C. The 
| crown bars were in each case supported by four props, 
| one leading prop on foot blocks 18in. by 18in. by 6in.; 
| the second on a short cill 14in. by Tin., taking six and 
| five bars alternately; the third on foot blocks 14in. by 
14in. by 7in.; and the fourth on the top cill 16in. by 16in. 
This cill was supported by a series of props half on 
foot blocks and the remainder on a second cill, which 
was propped in a similar manner on a third cill, which 
| rested on a benching of clay, assisted by two stump 
| props on 18in. by 18in. foot blocks ; each cill had raking 
| props as in longitudinal section Fig. 15. By the fore- 
going arrangement all the crown bars are supported at 
the face by four props, two on cills and two on foot 
blocks. The crown bars used averaged 15in. in diameter, 
and their ultimate strength was equal to about 58 tons 
distributed. This would give 29 tons on the four props. 
The sum of areas of foot blocks and cills carrying each 
single line of props equals 12 sup. feet, so that there 








would be > 2,°; tons on each foot of area when the 








case in this tunnel. The greatest amount of pressure 
from the ground was on the eastern side; this was no 
doubt due to the tendency of the clay to slide off the 
curved surface of the existing tunnel. Fig. 17 shows 
section of tunnel at the northern end next the face length. 
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The centreing used throughout the tunnel was as shown 
in Fig. 16; the leading ribs being made with four layers 
of 3in. pitch pine, and the intermediates with three 
layers. The ribs being of skeleton form, stretchers and 
props were fixed as at S 8’, Fig. 16. These were neces- 








Fig 17 
Section of open Cut Tunnel = 
orth End ———. 
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sary as the ribs contract during the building of the arch 
the brickwork alone giving a weight of 24 tons on the 
leading rib. To take the top 
and side thrusts, the top 
stretcher is notched into the 
rib, as shown in Fig. 18. The 
props S’ rest upon wedges 
which are tightened up as the 
i arch progresses. Without 
these stretchers and props the 
writer has known the rib 
to drop 2}in. at the crown; 
also by the use of these 
stretchers, the stump props, which are generally put in 
between ribs and crown bars to prevent the ribs from 
rising during the unequal loading, can then be dispensed 
with, which is desirable, seeing that any settlement of 
the crown bars would tend to throw the rib out of shape. 

Throughout the tunnel the brickwork is laid in Port- 
land cement mortar, in the proportion of two parts sand 
to one of cement. The bulk of the cement was supplied 
by the Arlesey Lime and Cement Company, near Hitchin. 
The cement was made to take an average tensile stress 
of 4501b. per square inch after seven days’ immersion in 
water. The bricks used for inside rings were obtained 
from Fletton, near Peterborough, and the two inner rings 
were formed with blue Staffordshire bricks, the face 
lengths and faces being lined with pressed blues, all 
Staffordshire bricks being supplied from Hamblet’s, at 
West Bromwich. 


Se 


ae Sse 

kG [ STREATCHER 
j 

yx — 








(To be continued.) 








RAILWAYS IN WESTERN AUSTRALIA.—Sir Jobn Forrest, Premier 
of Western Australia, in a recent speech at Geraldton, said he 
was convinced that the Midland Railway of Western Australia 
would be successfully carried to a conclusion. 


Tea-CHEsT LEAD.—One of the industries in connection with the 
tea trade is the collection of the lead with which tea chests are 
lined. China has been noted for many centuries for the purity of 
its lead, and this tea-chest lead, as it is called, is regarded as the 
finest in existence. There are many uses for it; it is found very 
valuable in making the best kinds of solder. No machinery is 
employed in the production of this sheet-lead; every sheet is - 
made by hand in the most primitive fashion. A large brick is 
provided, the size of the sheet of lead to be made, and is covered 
with two or three sheets of paper. On these the molten lead is 
poured, and another brick is placed on top, which flattens the 
lead out to the required size and thickness, The sheets are then 
soldered together to the size of the interior of the tea chest ; the 
tea is packed in, and the top sheet is fashioned in place. The 





| crown bars were at their breaking point, which is a fair 
working pressure for well drained hard clay, as was the 





workmen are very expert, and they turn out an immense number 
of sheets in the course of a day.— American Manufacturer. 
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THE BRITISH ASSOCIATION. 


For the fourth time in its history the British Associa- 
tion for the Advancement of Science is holding its 
meeting in Edinburgh. The General Committee met at 
one o'clock as usual on Wednesday, when the report of 
the Council was read for the year 1891-2. In the evening 
the President—Sir A. Geikie, F.R.S.—delivered his 
address, after introduction by the retiring President, 
Dr. W. Huggins, F.R.S. Before the day closed, over 
1800 tickets had been applied for. 

Among foreign members who are attending the present 
meeting of the British Association are Professor Helm- 
holtz, also the Prince of Monaco, with his yacht and 
marine dredging apparatus. Lord Kelvin and Sir 
Frederick Bramwell are here, also some of the earlier 
prominent members of the Association who have not 
much frequented its meetings of late years, including Sir 
G. G. Stokes and Sir Henry Roscoe. The attendance of 
members is at present, and is expected to be in the end, 
somewhat smaller than that previous British Association 
meeting which was held in Edinburgh twenty-one years 
ago. The reading of papers began yesterday in the 
Sections, and nothing in particular occurred out of the 
usual course. Section A has so many papers that its 
work will again begin daily an hour earlier than that of 
the other Sections. This inconvenience is due to the 
large increase in memoirs on electricity which began 
some years ago, and which might judiciously be relegated 
to a sub-section. Section G, Mechanical Science, is well 
supplied with papers, and we may hope that only those 
will be read which have not been already before the 
public in London and elsewhere. 

The President delivered an interesting address deal- 
ing chiefly with the theory of the formation of the 
crust of the earth, or rather with the various theories 
which have from time to time been propounded during 
the past hundred years, commencing with Hutton’s 
plutonic theories, which he enlarged upon and defended 
as the most important, far-reaching and tenable as ex- 
planations of all that we see to this day. He reviewed 
the catastrophic, uniformitarian, Neptunist, and glacial 
theories, and dwelt to some extent upon the contributions 
to a theory of the earth which have been made by the 
physicists and mathematicians, chiefly by those who are 
known to have been Scottish in birth or education. His 
review includes a brief reference to the various attempts 
which have been made to set a limit to the age of the 
earth and its probable duration, but he did not enter 
upon the far more promising subjects in relation to 
geology and a theory of the earth, which the application 
of physical and thermo-dynamic knowledge would afford. 
He is anxious that speculative geology should have firmer 
bases for speculation, but he does not attempt to show 
the importance of measures and mechanics to the 
physical problems a theory of the earth involves, nor 
does he deal with the valuable and pregnant work of 
the British, continental, and American experimenters and 
writers who have done so much to pave the way for 
placing the geology of the earth in its broadest sense on 
a scientific footing. His address will interest all to whom 
geology appeals, but we are unable to find space to repro- 
duce it. i 

MECHANICAL SCIENCE, SECTION G. 

The following is the address delivered on Thursday 
morning by Professor W. Cawthorne Unwin, F.R.S., 
M. Inst. C.E., President of the Section :— 

By what process selection is made of a Sectional President of the 
British Association is to me unknown. I confess that it was 
pleasant to receive the request of the Council to preside at the 
meetings of Section G, even thongh much of the pleasure was due 
to its unexpectedness. I ventured to believe I might accept the 
honour gratefully, trusting to your kindness to assist me in fulfilling 
its obligations. Amongst engineers there are many with greater 
claims than I have to such a position, and who could speak to you 
from a wider practical experience. Here in Section G, I think it 
may be claimed that the profession of engineering owes much to 
some who from circumstances or natural bias have concerned them- 
selves more with those scientific studies and experimental 
researches which are useful to the engineer, than with the actual 
carrying on of engineering operations. Here, at so short a distance 
from the University where Rankine and James Thomson laboured, 
I may venture to feel proud of being amongst those whose business 
it has been rather to investigate problems than to execute works. 
The year just passed is not one unmemorable in the annals of 
engineering. By an effort remarkable for its rapidity, and as an 
example of organisation of labour, the broad-gauge system has 
been extinguished. It has disappeared like some prehistoric 
mammoth, a large-limbed organism, perfect for its purpose and 
created in a generous mood, but conquered in the struggle for 
existence by smaller but more active rivals. If we recognise 
that the great controversy of fifty years ago has at last been 
decided against Brunel, at least we ought to remember that 
the broad gauge system was one only of many origina] experi- 
ments, due to his genius and courage, experiments in every field 
of engineering, in bridge building, in locomotive design, in ship 
construction, the successes and failures of which have alike 
enlarged the knowledge of engineers and helped the progress of 
engineering. 

The past year has seen the completion of the magnificent scheme 
of water supply for Liverpool, from the Vyrnwy, carried out from 
1879 to 1885 by Mr. Hawksley and Mr. Deacon, and since then 
completed under the direction of the latter engineer. This is one 
of the largest and most striking of those works of municipal 
engineering, rendered necessary by the growth of great city 
communities and made possible by their wealth and public spirit. 
For the supply of water to Liverpool, the largest artificial lake 
in Europe has been created in mid-Wales, by the construction 
across a mountain valley of a dam of cyclopean masonry, itself 
one of the most remarkable masonry works in the world. The 
lake contains an available supply of over 12,000 million gallons, 
its size having been determined not only to supply forty million 
gallons daily for the increasing demand of Liverpool, but also 
to meet the necessity imposed by Parliament that an unpre- 
cedentedly large compensation, amounting to ten million gallons 
daily and fifty million gallons additional on thirty-two days yearly, 
should be afforded to the Severn. The masonry dam, though a 
little less in height than some of the French dams, is of greater 
length. It is nearly double the length of the great dam at 
Verviers.1_ Although masonry dams were an old expedient of 
engineers, it is in quite recent times, and chiefly in consequence 
of the scientific investigations of French engineers, that they have 
been revived in engineering practice. Since the construction of 


1 The length of the dam from rock to rock is 1172ft.; height from 
lowest part of foundation to parapet of carriage way, 161ft.; height from 
bed of river to overfiow sill, 84ft.; thickness of masonry at base, 120ft. 





the Vyrnwy dam, another very large dam, the Tansa dam, has 
been completed in Bombay. This dam has a length of two miles 
and a height of 118ft., and it is 100ft. thick at the base. 
reservoir will supply 100 million gallons per day. 


York. ‘This dam will have a length of 2000ft., and a height of 
285ft. Its greatest thickness will be 215ft. It will be very much 
the boldest work of its kind. 

Returning to the Liverpool supply, the water, taken from the 
lake at the most suitable level into a straining tower provided with 
very complete hydraulic ponggeenn passes through the Hirnant 
tunnel, and thence by an aqueduct, partly consisting of rock 
tunnels, partly of pipes 39in. to 42in. in diameter, sixty-eight 
miles in length, being the longest aqueduct yet constructed. The 
crossing of the Mersey by an aqueduct tunnel has proved the 
greatest engineering difficulty to be surmounted. The tunnel has 
been carried through layers of running sand, gravel, and silt, At 
first slow progress was made, but later, by the adoption of the 
Greathead system of shield, with air-locks and air-compressing 
machinery, as much as 57ft. of tunnel were driven and lined in one 
week. The whole work is now complete, and Liverpool bas avail- 
able an extra supply of very pure water, amounting to 40 million 
gallons daily. A scheme of water supply for Manchester from 
Lake Thirlmere in Westmoreland, on an equally large scale, is 
approaching completion. Birmingham is likely to carry out 
another work of the same kind. And London, at a greater distance 
from pure water sources, and under greater difficulties from the 
complexity of existing interests, has come to realise that, within 
fifty years, a population of 124 millions will probably have to be 
provided for. To supply such a population, a volume of water is 
required ten times as great as the whole available supply from Lake 
Vyrnwy. 

Here in Edinburgh one remembers that the birthplace of the 
steam engine is near at hand. A century and a-quarter ago, 
James Watt made an invention which has profoundly intluenced 
all the conditions of social, national, commercial, and industrial 
life. It is due to the steam engine more than to any other single 
cause, that the population in this country has tripled since the 
beginning of the century, and that we have become dependent on 
steam power for fuel, for transport, for manufactures, in many cases 
for water supply, for sanitation, and for artificial light. From some 
German statistics it appears that there are probably now in the world, 
employed in industry, steam engines exerting 49 million horse- 
power, besides locomotives exerting six million horse-power. 
Engines in steamships are not included. The steam engine has 
become 2 potent factor in civilisation, because it places at our dis- 
posal mechanical energy at a sufficiently low cost, and the efforts 
of engineers have been steadily directed to diminishing the cost 
at which steam power is produced. Members of one great branch 
of our profession are much concerned in the production of 
mechanical energy at a sufficiently cheap rate. They require it in 
very large quantity for transformation into light and for re- 
transformation into mechanical energy under conditions more 
convenient than the direct use of steam power. Perhaps it will 
not be inappropriate if in Section G I first discuss briefly some of 
the causes which have made the steam engine inefficient and the 
extent to which we are getting to a scientific knowledge of the 
methods of evading them. I propose then to consider some of 
the methods of economising the cost and increasing the conveni- 
ence of mechanical power by generating it at central stations and 
distributing it, and, lastly, how far means of transporting energy 
are likely to make available cheaper sources of energy than 
steam power. 

Let us go back for a moment to James Watt. The most distinct 
feature about the invention of the steam engine is that it arose out 
of studies of such questions as the relation of pressure and tempera- 
ture of steam, the heat absorbed in producing it, and its volume 
at different pressures. Armed with this knowledge, Watt was able 
to determine that the quantity of steam used in a model atmo- 
spheric engine was enormously greater than that due to the 
volume described by the piston, There was waste or loss, 
To discover the loss was to get on the path of finding a 
remedy. The separate condenser, by diminishing cylinder 
condensation, annulled a great part of the loss. So great was 
Watt’s insight into the action of the engine that he was able to 
leave it so perfect that, except in one respect, little remained for 
succeeding engine builders, except to perfect the machines for its 
manufacture, to improve its details, and to adapt it to new pur- 
poses. Now it very early became clear that there were two direc- 
tions of advance which ought to secure greater economy. Simple 
mechanical indications showed that increased expansion ought to 
insure increased economy. Thermodynamic consideraticns indi- 
cated that higher pressures, involving a greater temperature range 
of working, ought to secure greater economy. But in attempting 
to advance in either of these directions, engineers were more or less 
disappointed. Some of Watt’s engines worked with 5b. of coal 
per indicated horse-power per hour. Many engines with greater 
pressures and longer expansions have done but little better. The 
history of steam engine improvement for a quarter of a century 
has been an attempt to secure the advantages of high pressures and 
high ratios of expansion. The difficulty to be overcome has proved 
to be due to the same cause as the inefficiency of Watt’s model 
engine. The separate condenser diminished, but it did not annul 
the action of the cylinder wall. The first experiments which 
really startled thoughtful steam engineers were those made by 
Mr. Isherwood, between 1860 and 1865. Mr. Isherwood showed 
that in engines such as those then in use in the United States 
Navy, with the large cylinders and low speeds then prevalent, any 
expansion of the steam beyond three times led, not to an increased 
economy, but to an increased consumption of steam. Very little 
later than this M. Hirn undertook, in 1871-5, his classical 
researehes on the action of the steam in an engine of about 150 
indicated horse-power. Experiments of greater accuracy or com- 
pleteness, or of greater insight into the conditions which were 
important, have never since been made, and Hirn with his 
assistants, MM. Hallauer and Dwelshauvers Dery, has determined, 
once for all, the whole method of a perfect steam engine trial. 
M. Hirn was the first to clearly realise that the indicator gives the 
means of determining the steam present in the cylinder during 
every period of the cycle of the engine. Consequently super- 
heating in ordinary cases being out of the question, we have the 
means of determining the heat present and the heat already con- 
verted into work. The heat delivered into the engine is known 
from boiler measurements, combined with calorimetric tests of the 
quality of the steam, tests which Hirn was the first to undertake, 
The balance of heat unaccounted for is, then, a waste or loss due to 
causes which have to be investigated. Hirn originated a complete 
method of analysis of an engine test, showing at every stage of 
the operation the heat accounted for and a balance of heat unac- 
counted for; and the latter proved to be a very considerable 
quantity. Meanwhile theoretical writers, especially Rankine and 
Clausius, had been perfecting a thermo-dynamic theory of the 
steam engine, based primarily on the remarkable and irrefragable 
principle of Carnot. The result of Hirn’s analysis was to show 
that these theories, applied to the actual steam engine, were liable 
to lead to errors of 50 or 60 per cent., the single false assumption 
made being that the interaction between the walls of the cylinder 
and the steam was an action small enough to be negligible. 

In this country Mr. Mair Rumley, following Hirn’s method, made 
a series of experiments on actual engines with great care and 
accuracy and completeness. All these experiments demonstrated 
the fact of a large initial condensation of steam on the walls of the 
cylinder, alike in jacketted and unjacketted engines. This con- 
densed steam is re-evaporated partially during expansion, but 
mainly during exhaust, and serves as a mere carrier of heat from 
boiler to condenser, in conditions not permitting its utilisation in 
producing work. It became clear from Hirn’s experiments, if not 





from the earlier experiments of Isherwood, that for each engine 
there is a particular ratio of expansion for which the steam ex- 


The | 
In the United | 
States a still greater work of the same kind has been ccmmenced | 
on the Croton River, in connection with the water supply of New | 
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penditure per horse-power is least. Professor Dery has gj 
deduced from them that the practical condition of tonting 'the 
reatest efficiency is that the steam at release should be nearly dr 
n producing that dryness the jacket has an important influences 
In spite of much controversy amongst practical engineers about the 
use of the jacket, it does not appear that any trustworthy experi- 
ment has yet been adduced in which there was an actual loss of 
efficiency due to the jacket. In the older type of comparatively 


| Slow engines it isa rule that the greater the jacket condensation 


the greater the economy of steam, even when the jacket conden. 
sation — 20 per cent. of all the steam used, jt 
appears, however, that as the speed of the engine increases 
the influence of the jacket diminishes, so that for any engine there 
isa limit of speed at which the value of the jacket becomes insig- 
nificant. Among steam engine experiments directed specifically 
to determine the action of the cylinder walls, those of the |a 

Mr. Willans should be specially mentioned. Mr. Willans’ death is 
to be deplored as a serious loss to the engineering profession, His 
steam engine experiments, some of them not yet published, are 
models of what careful experiments should be. T'hey are graduated 
experiments designed to indicate the effect of changes in each of 
the practically variable conditions of working. They showed 
much greater variation of steam consumption—from 46 Ib. to 18 |b 
per indicated horse-power hour—in different conditions of working 
than, I think, most practical engineers suspected, and this has 
been made more significant in later experiments, on engines work. 
ing with less than full load. The first series showed that in fy] 
load trials the compound was superior to the simple engine in prac- 
tically all the conditions tried, but that the triple was superior to 
the compound only when certain limits of pressure and speed were 


assed, 

As early as 1878 Prof. Cotterill bad shown that the action of a 
cylinder wall was essentially equivalent to that of a very thin 
metallic plate, following the temperature of the steam. The ex.- 
ceedingly rapid dissipation of heat from the surface during exhaust 
especially being due to the evaporation of a film of water initially 
condensed on its surface. In permanent régime the heat received 
in admission must be equal to that lost after cut cff. In certain 
conditions it appeared that a tendency would arise to accumulate 
water on the cylinder surfaces, with the effect of increasing in 
certain cases the energy of heat dissipation. Recently Prof, 
Cotterill has been able to carry much further the analysis of the 
complex action of condensation and re-evaporation in the cylinder 
and to discriminate in some degree between the action of the 
metal and the more ambiguous action of the water film. By dis- 
carding the less important actions, Prof. Cotterill has found it 
possible to state a semi-empirical formula for cylinder condensation 
in certain restricted cases which very closely agrees with experi- 
ments on a wide variety of engines. It isto be hoped that, with 
the data now accumulating, a considerable practical advance may 
be made in the clearing up of this complex subject. There are, no 
doubt, same people whoarein the habit of depreciating quantitative 
investigations of this kind. They are as wise as if they re- 
commended a manufacturer to carry on his business without 
attending to his account books, Further, the attempt to obtain 
any clear guidance from experiments on steam engines has proved 
a hopeless failure without help from the most careful scientific 
analysis, There is not a fundamental practical question about the 
thermal action of the steam engine, neither the action of jackets 
or of expansion or of multiple cylinders, as to which contradictory 
results have not been arrived at, by persons attempting to deduce 
results from the mass of engine tests without any clear scientific 
knowledge of the conditions which have affected particular results, 
In complex questions fundamental principles are essential in dis- 
entangling the results, Interpreted by = is already known of 
thermo-dynamic actions, there are very few trustworthy engine tests 
which do not fall into a perfectly intelligible order. There is only one 
known method, not now much used, by which the cylinder condensa- 
tion can be directly combated. Thirty years ago superheating the 
steam was adopted with very considerable increase of economy. 
It is likely that it was thought by the inventor of superheating 
that an advantage would be gained by increasing the temperature 
range. If so, his theory was probably a mistaken one. For the 
cooling action of the cylinder is so great that the steam is reduced 
to saturation temperature before it has time to do work; but the 
economy due to superheating was unquestionable, and was very 
remarl-able considering how small a quantity of heat is involved in 
superheating. The heat appears to diminish the cylinder wall 
action so much as almost to render a jacket unnecessary. The 
plan of superheating was abandoned from purely practical objec- 
tions, the superheaters then constructed being dangerons. 

tecently superheating has been tried again at Mulhouse by M. 
Meunier, and his experiments are interesting because they are at 
higher pressures than in the older trials and with a compound 
engine. It appears that even when the superheater was heated 
by a separate fire there was an economy of steam of 25 per 
cent. to 30 per cent., and an economy of fuel of 20 per 
cent, to 25 per cent., and four boilers with superheating 
were as efficient as five without it. It may be pointed out as a 
point of some practical importance that if a trustworthy method 
of superheating could be found, the advantage of the triple over the 
compound engine would be much diminished. For marine purposes 
the triple engine is perfectly adapted. But for other purposes it 
is more costly than the compound engine, and it is less easily 
arranged to work efficiently with a varying load. There does not 
seem much prospect of exceeding the efficiency attained already 
in the best engines, though but few engines are really as efficient 
as they might be, and there are still plenty of engines so designed 
that they are exceedingly uneconomical. The very best engines 
use only from 12\b. to 131b. of steam per indicated horse-power 
hour, having an absolute efficiency reckoned on the indicated 
power of 16 pér cent., or reckoned on the effective power, 13 per 
cent. The efficiency, including the loss in the boiler, is only about 
9 per cent. Butthere are internal furnace engines of the gas- 
sgine or oil-engine type in which the thermal efficiency is double 
this. 

In his interesting address to this section in 1878 Mr, Easton 
expressed the opinion that the qnestion of water-power was one 
deserving more consideration than it had lately received, and he 
pointed to the variation of volume of flow of streams as the 
principal objection to their larger utilisation. Since that time the 
progress made in systems of transporting and distributing power 
has given quite a new importance to the question of the utilisation 
of water-power. There seems to be a probability that in many 
localities water-power will, before long, be used on a quite unpre- 
cedented scale, and under conditions involving so great convenience 
and economy that it may involve a quite sensible movement of 
manufacturers towards districts where water-power is available 
If we go back to a period not very distant in the history of the 
world, to the middle of the last century, we reach the time when 
textile manufactures began to pass from the condition of purely 
domestic industries to that of a factory system. The fly-shuttle 
was introduced in 1750, the spinning jenny was invented in 1767, 
and Crompton’s machine only began to be generally used in 1787. 
It was soon found that the new machines were most suitably driven 
by a rotary motion, and, after some attempts to drive them by 
horses, water-power was generally resorted to. In an interesting 
pamphlet on ‘‘The Rise of the Cotton Trade,” by John Kennedy, 
of Ardwick Hall, written in 1815, it is pointed out that the neces- 
sity of locating the mills where water-power was available had the 
disadvantages of taking them away from the places where skilled 
workmen were found, and from the markets for the manufactured 
goods, Nevertheless, Mr. Kennedy states that for some time after 
Arkwright’s first mill was built at Cromford, all the principal mills 
were erected near river falls, no other power than water-power 
having been found practically useful. ‘ About 1790,” says Mr. 
Kennedy, ‘‘ Mr. Watt's steam engine began to be understood, and 
waterfalls becameof lessvalue. Instead of carrying the workpeople 
to the power, it was found preferable to place the power amongst 
the people.” (To be continued.) 
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RAILWAY MATTERS. 


Tue Cardiff branch of the Amalgamated Society of 
Railway Servants is reported to be in a flourisbing condition. 


Tue Taff Vale Railway showed an important increase 
of revenue last week. The report of Taff Vale dividend, &c., has 
been favourably received, and shares are going up. 


A NEw line to Pendine is projected. Railways have 
bad a busy week without a mishap. he Cambrian system is now 
in admirable work, and a good service arranged with Cardiff and 
Llandruidod. The connection between Cardiff and Aberystwyth 
is excellent. ; 

Tue Empire State express breaks its own record so 
often, says a contemporary, that close attention is required to keep 
track of it, On July 4th it ran from Syracuse to Rochester, eighty- 
one miles, in seventy-four minutes, equal to 65% miles an hour. 
Thirty-three minutes’ lost time was made up between Syracuse and 
Buffalo. We have illustrated the engines used in our impression 
for June 17th, 

THERE are two railroads in Costa Rica, the one on the 

+ being the more important property, extending from Port 
ate hs a distance of 113, mies, and known as the 
Ferrocarril de Costa Rica. The second line is on the west coast, is 
thirteen miles in length, and is generally known as the Pouteranus 
Railroad. A gap of thirty-eight miles intervenes between the 
termini of these roads, and surveys and estimates have, according 
to the Railroad Gazette, been made for a line to connect these 
properties, making a continuous railroad from coast to coast. 


Ar a meeting of the Engineers’ Association of Vir- 
ginia, held in Richmond, July 4th and 5th, Mr. Hermann Crueger, 
chief clerk to the chief engineer of the Norfolk and Western, read 
a paper ona ‘ National Railroad Training School.” His notion is 
that the school should have a Lag med department, in which 
pupils should be taught the common Englis branches, and that in 
the higher departments they should be taught railroad engineer- 
ing, mechanical and civil, railroad accounts, and other details of 
operation and management. He would -have the boys admitted 
selected carefully for both mental and physical qualifications, 


Durine the course of the trial at Essen, concerning 
the alleged frauds in connection with rail manufactures, a letter 
from the Minister of Public Works was read, stating that since 
June, 1884, the material delivered by the Bochum Association had 
been satisfactory, with the exception of a single instance, in which 
the State Railway Administration of Hanover discovered that 100 
rails had been falsely stamped. The general character of the 
work, however, was good. One of the witnesses, an engineer, 
remarked that this trial had been used to throw discredit on 
German industry. He was of opinion, however, that in all the 
foundries of Germany the work was well and honourably done, and 
with much greater exactitude than abroad. 

Tue following figures show the results of the working 
of the Cape of Good Hope Railways during the past five years, and 
the length of line open :— 

Earnings Expenses 


- Miles Numberof Tonnage per r cent. 
Year. open. passengers. of goods. Earnings. train vis of 
mile. earnings. 
8. d. 
1887 .. 1599 .. 2,268,207 .. 860,048 .. 1,271,124 .. 8 10°5 53°6 
1888 .. 1509 .. 2.686.112 .. 415,171 .. 1,451,416 .. 8 2°6 52°1 
1889 .. 1601 .. 3 259.500 .. 541,671 .. 1,759,882 .. 7 40 53°3 
1890 .. 1681 .. 8,950,618 .. 620,286 .. 1,896,545 .. 6 95 .. 55°2 
1891 .. 1890 .. 4,342,547 .. 672,760 .. 1,896,876 .. 6 5°9 .. 589 
TE report of the commission of inquiry into the 


charges brought by Mr. Schey, M.L.A., against Mr. Eddy, Chief 
Commissioner of Railways, pronounces emphatically in Mr. Eddy’s 
favour in relation to all the allegations of unfair dealing on which 
the inquiry was based. The commissioners give it as their opinion 
that not only are the charges unproven, but that under the régime 
of Mr. Eddy and his colleagues greater efficiency and economy 
have been secured on the railway service than under the old 
political system of management. The Times Sydney correspondent 
says they declare that not the faintest shadow of suspicion or 
doubt rests upon the honour and integrity of Mr, Eddy or upon 
the honour and purity of his administration of the railways. 


EXPERIMENTS have recently been made in Germany to 
determine the extent of the shock-producing tendency of the 
spaces at the rail joints, a well preserved length of side track being 
used for the purpuse. Notches were cut in the rail heads at points 
directly over the cross ties, measuring 3 mm.—0°‘12in.—in depth, 
and from 15mm. to 30mm.—0‘6in. to 1‘2in.—in width, and trial 
runs with a locomotive and observation car were made over the 
section thus prepared. It was found that observers on the engine 
experienced distinctly noticeable shocks only with the 30mm. 
notches, while observers stationed alongside the track could 
scarcely discern the special noise  raayrey by the passing wheels, 
Increase of Cpe] seemed, if anything, to diminish the noise and 
the magnitude of the shocks, The instruments in the observation 
car failed to give any records. We may eay that this does not 
quite accord with English experience. The effect of running over 
turned rails, for example, is very apparent. 


A FaTaL railway accident occurred at Stepney Station, 
on the London, Tilbury, and Southend Railway, on Monday night. 
About five minutes past 9 o’clock, as an up Tilbury and Southend 
train was leaving Stepney Station, the engine ran off the metals, 
and in doing so fouled the down line just at the time that a down 
Great Eastern Railway train, from Fenchurch-street to Blackwall, 
was entering the station. The two engines collided, and though 
no complaint was made of any injury by passengers in either of 
the trains, unfortunately the mishap resulted in the death of the 
driver of the Blackwall train, a man named Joslin. Great 
inconvenience followed the accident. There were nine special 
trains behind the train that caused the accident, and after the line 
was cleared these had to come up, and several arrived after 
lo’clock. The coroner’s jury returned a verdict of accidental 
death, and added that the Tilbury and Southend engine had left 
the rails ‘‘ owing to its being fitted with radial springs and running 
with the bunker end first.” 


At Birmingham, on Tuesday, before Mr. Justice 
Wright, Thomas E, Fear was indicted for manslaughter, while 
acting as engine driver on the Midland express trains between 
Derby and Bristol on the 27th of May last. In ing through 
Birmingham the Midland trains run for a certain distance over the 
North-Western line. The two lines converge at a point called the 
Derby Junction, the Midland line coming by a somewhat sharp 
curve and up a steep gradient. At the Derby Junction are home 
and distance signals for both lines, the North-Western line signal 
being 82 yards off and the Midland home signal 134 yards, Fear’s 
train was timed to pass the junction about ten minutes later than 
a North-Western train. On the 27th May, however, the North- 
Western train was late, and the signals accordingly were set against 
the Midland train in order to detain it until the North-Western 
train had passed, and in favour of the North-Western train. Fear, 
however, in some manner mistook the two signals, and the North- 
Western train coming up, the two trains converged on to one set of 
rails, The engine, tender, and front van of the North-Western 
train were forced over the wall of a viaduct, and the guard and one 
of the passengers were killed. The learned judge pointed out to 
the jury that even if it were excusable in the defendant to mistake 
the two signals at the first glance, yet he had them full in view for 
400 or 500 yards, and he had therefore full opportunity of correct- 
ing the error of his first impression. It was clear that this portion 
of the line required great care on the part of the drivers, and he 
considered that there was evidence on which the jury would be 
fully justified in returning a verdict of manslaughter. The jury 
seemed to think differently, and returned a verdict of not guilty, 





NOTES AND MEMORANDA. 


Tur death-rate of London last week was 17:5 per 
thousand annually, against 173 as the average of the thirty-three 
large towns, The deaths were 304 below the average of the 
corresponding weeks in the last ten years, 


A RACE against time by means of relays of bicyclists 
from Berlin to Cologne was started on Saturday last, at twelve 
o’clock from the Brandenburger Thor, and the first man arrived in 
Cologne at 437 p.m. on Monday, the distance of 380 miles having 
been covered in rather more than 28} hours, or at the rate of 
13°3 miles per hour all the way. 


Tue mean daily motion of the air at Greenwich in 1891 
was 278 miles, being four miles below the average of the preceding 
twenty-four years, The greatest daily motion was 960 miles on 
December 10th, and the least 34 miles on February 23rd and 24th. 


The greatest pressure registered was 31°5 lb. on the square foot on 
November 11th. On December 10th the pressure plate was not in 
action. 


THE mean temperature of the year 1891 at Greenwich 
was 48 4deg., being 1°1 deg. below the average of the fifty years, 
1841-1890. The highest air temperature in the shade was 85 1 deg. 
on July 17th, and the lowest 12 deg. on January 10th. The 
mean monthly temperature in 1891 was below the average in all 
months excepting June, September, October, December. In 
January it was below the average by 4°4 deg., in April and August 
by 3 deg., and in May by 2°8 deg. 


Tue contract for electric light plant for the Chicago 
Exhibition was awarded to the Westinghouse Electric and Manu- 
facturing Company, of Pittsburg, Pa, and bonds have since been 
given and the contract closed. It is said that the generators to 
furnish the electricity for the 93,000 incandescent lamps will be 
the largest in the world. One will operate 20,000 lamps, and most 
of the others will operate 10,000 lamps each. The ordinary 
generators supply only about 1200 lamps. 


Some idea of the cost of destroying town refuse in the 
States, as compared with the cost at Southampton—see page 114— 
may be gathered from the following:—The Chicago Garbage 
Crematory Company has submitted a proposition to the city to 
burn a minimum of sixty tons daily, at 80 cents per ton, or 120 
tons at 75 cents per ton. The company also offered to build and 
sell to the city a sixty-ton per day crematory for 7500 dols., a 
100-ton for 12,000 dols., and a 150-ton at 15,000 dols. 


One of the cables now in use on the Brooklyn Bridge 
Railway has been in service for 415 days, bas made 88,590 miles, 
and has handled a total traffic of 2 308,183 ton miles. It was 
made by the John A. Roebling’s Sons Company, and is said to 
be still in good condition. A cable made by the same firm 
which was formerly used on the bridge was in service 607 days, 
and ran 120,232 miles. Engineering News says: The trains at 
that time weighed 212 tcns, against 299 tons at the present day, 
so that the total traffic was 25,492,862 ton miles, or somewhat 
less than the cable now in use has already carried. 


A pemonstratTIon of electric cooking was recently given 
by Messrs, Crompton at the International Horticultural Exhibition. 
Electric heaters in various forms and applications were shown, 
such as surface-heaters, including frying-pans, saucepans, tea 
table kettle, foot-warmers, flat-irons, and curling-iron heaters. In 
nearly all these heaters the heating is done by a number of fine 
zig-zag wires laid against the surface of an iron plate and em- 
bedded in a non-conducting enamel, forming a back to the plate, 
which remains cool when the iron plate is quite hot. A tempera- 
ture of about 260 deg. is readily attained. The demonstrator 
estimated that at 8d. per Board of Trade unit, the cost of the 
heaters such as, say, a 6in. frying-pan, is 1d. per hour per beater, 
but that at the day price of current at St. Pancras the cost would 
not exceed $d. per hour, which is only just double the cost of 
maintenance of one 16-candle power incandescent lamp. 


A PAPER was recently read on the variations in tem- 

rature of water suddenly compressed to 500 atmospheres 
Coenen 0 deg. and 10 deg., by M. Paul Galopin, and printed in the 
Comptes Rendus, being an account of the first of a series of experi- 
ments to be made in M. Raoul Pictet’s laboratory to determine the 
heat produced by the adiabatic —_———- of a large number of 
liquids between — 200 deg. and + deg., under sudden variations 
of pressure amounting to 1000 atmospheres. The apparatus con- 
sists of a steel cylinder provided with a thermometer 1 m. long, 
capable of measuring 0‘01 deg. Pressure is applied by means of a 
Cailletet pump, and the whole apparatus is immersed in a large 
calorimeter with quadruple envelopes. The results obtained, 
which vary from 0°20 deg. at 0°4 deg. to 0°59 deg. at 10 deg., show 
that the increase of pressure lowers the temperature of maximum 
density of water for that particular pressure, and that under high 
pressures it corresponds nearly to the freezing point. 


On the 11th of December, 1845, a paper by Mr. J. J. 
Waterson, entitled ‘‘On the Physics of Media that are composed 
of Free and Perfectly Elastic Molecules in a State of Motion,” was 
communicated by Captain Beaufort, R.N., to the Royal Society. 
This paper was not published at the time, but was relegated to 
the Archives. It has, however, recently been issued as a part of 
the volume of ‘‘ Philosophical Transactions.” It is preceded by an 
introduction by Lord Rayleigh. This remarkable paper antici- 

tes the present theories of gases in many respects. Lord Ray- 
leigh, in the introduction to the memoir, says that everything 
possible should be done to atone for the original failure of appre- 
ciation. “It is difficult to put oneself in imagination into the 
position of the reader of 1845, and one can understand that the 
substance of the memoir should have appeared speculative, and 
that its mathematical style should have failed to attract. But 
it is startling to find a referee expressing the opinion that ‘the 

aper is nothing but nonsense, unfit even for reading before the 
Soviet.” Another remarks ‘that the whole investigation is con- 
fessedly founded on a principle entirely hypothetical, from which 
it is the object to deduce a mathematical representation of the 
phenomena of elastic media. It exhibits much skill and many 
remarkable accordances with the general facts, as well as numerical 
values furnished by observation. . . . The original principle 
itself involves an assumption which seems to me very difficult to 
admit, and by no means a satisfactory basis for a mathematical 
theory, viz., that the elasticity of a medium is to be measured by 
supposing its molecules in vertical motion, and making a succession 
of impacts against an elastic gravitating plane.’ These remarks 
are not here quoted with the idea of reflecting upon the judgment 
of the referee, who was one of the best qualified authorities of the 
day, and evidently devoted to a most difficult task his careful 
attention; but rather with the view of throwing light upon the 
attitude then assumed by men of science in regard to this question, 
and in order to point a moral. The history of this paper suggests 
that highly speculative investigations, especially by an unknown 
author, are best brought before the world through some other 
channel than a scientific society, which naturally hesitates to admit 
into its printed records matter of uncertain value. Perhaps one may 
go further, and say that a young author who believes himself 
capable of great things would usually do well to secure the 
favourable recognition of the scientific world by work whose scope 
is limited, and whose value is easily judged, before embarking 
upon higher flights. One circumstance which may have told 
unfavourably upon the reception of Waterston’s oe is that he 
mentions no predecessors. Had he put forward his investigation 
as a development of the theory of D. Bernoulli, a referee might 
have hesitated to call it nonsense. It is probable, however, that 
Waterston was unacquainted with Bernoulli’s work, and doubtful 





MISCELLANEA. 


A DISTRICT meeting of the Incorporated Association of 
Municipal and County Engineers will be held in Belfast on the 
23rd and 24th of September next. 


In the Times of Wednesday Mr. F. Elgar, M.I.N.A., 
points out that Sir E. Watkin’s estimated saving in the time 
occupied by a ship in the voyage from Liverpool to New York, wid 
a canal across Ireland, is based on a misconception, and that no 
time would be saved. 


To-morrow the award of certificates at the Crystal 
Palace Company’s school of practical engineering, and an ipspec- 
tion of the several departments of the school, situated at the base 
of the South Tower, will take place. Mr. Latimer Clark, C.E., 
F.R.S., will take the chair in the lecture room of the school 
atl p.m. 


Art the recent show of the Gloucestershire Agricultural 
Society Messrs. Sampson and Co. exhibited a very large leather 
belt for driving purposes. This enormous rcll of leather is 58in. 
wide and 115ft. in length. Jt is of double thickness, and is made 
on the exhibitor’s system without cross joints. It will drive direct 
in a cotton mill at Rouen, transmitting 500 indicated horse- 
power. 


EXPERIMENTS on a considerable scale are being made in 
the German army with aluminium, as a means of lessening the 
weight which the men have to carry. This is the case, for instance, 
in the First Regiment of Foot Guards, in which ten men out of 
every company have received the various articles of their equip- 
ment either bound with or, the Times says, constructed of 
aluminium. Messrs. Newton and Co., Fleet-street, are exhibiting 
aluminium camera tripods, 


THE directors of the Peninsular and Oriental Steam 
Navigation Company have decided to throw open for public inspec- 
tion to-day and tomorrow, from ten a.m. to six p m., their new 
steamship Himalaya, This vessel is over seven thousand tons 
burthen, and is one of the largest passenger steamers afioat. A 
small charge will be made for admission, the proceeds of which will 
be devoted to the Dreadnought Seaman’s Hospital. The vessel is 
lying in the Royal Albert Dock. 


On Monday, the Ist inst., the levying of the poll tax 
upon passengers crossing between Dover and Calais, authorised by 
Act of Parliament to be levied for the purposes of the new harbour 
works at Dover, was begun. Although the tax is fixed at the 
modest amount of ls. per head, which will be included in the 
passenger’s fare, the continental traffic is so heavy and increasing 
that a revenue of not less than about £14,000 a-year is expected to 
be derived. The first contract of over £400,000 was only settled 
three weeks ago, but the preliminary work has already been begun. 
An important feature of the new harbour will be the improved 
facilities for the continental traffic, which will add greatly to the 
comfort of passengers. 


In a recent communication Mr. 8. Katogi, of Tokio, 
Japan, gives some interesting information as to the extent of the 
various applications of electricity in Japan. The fact that the 
Tokio Electrical Society has 1213 members shows that there is 
considerable interest in electrical matters there. The Nippon 
Electric Light Association was recently formed and held its first 
meeting on May 14th. There are now 1014 telegraph offices in the 
country. In Tokio alone the telephone subscribers number 1000, 
A long distance telephone line between Tokio and Osaka, a 
distance of about 350 miles, was recently tried with very great 
success. Telephone exchanges will be opened at Kobe and Osaka 
at the end of the year. There are twelve electric light companies 
in Japan at present. The Llectrical World says that two electric 
railway lines are under consideration, one of twelve miles and one 
of seventeen miles in length. 


Masor-GENERAL H. D. Crozier, R.E., held a Govern- 
ment inquiry on the 12th ult. with regard to the application of 
the Midsomer Norton Board for a loan for sewerage purposes and 
water supply. The Chairman of the Board—Mr. F. Bird, C.C.— 
explained that the scheme was promoted with a view to prevent an 
injunction being applied for by the Radstock Board against them, 
to obviate the nuisance caused by the overflow of the existing 
sewage tanks into a brook. The system recommended and 
explained by the engineer—Mr. C. Nicholson Bailey, of West- 
minster—is that known as the international process of precipitation 
by ferozone and filtration through polarite beds. Dr. Angell, 
F.LC., county analyst, Southampton, was in attendance to describe 
the chemical action of the process, and in the course of examina- 
tion stated that the admission of surface water to a reasonable 
extent facilitated any process of purification—whether by irrigation 
or chemical treatment combined with polarite filtration—by reason 
of the oxygen contained in the water. 


WHEN giving evidence before the Royal Commission 
on labour a few days ago, Captain Noble stated that he had 
recently visited the Italian Government shipbuilding works, and 
he noticed that nearly all the machines there had been supplied by 
Belgium, Germany, and France. Not more than 5 per cent. were 
of English make. A very different state of affairs, he remarked, 
to what prevailed forty or fifty years ago. Captain Noble 
instanced this as an evidence that England no longer enjoyed the 
monopoly of ability to manufacture machinery of the highest type, 
and so serious was this competition of foreign labour and foreign 
workshops becoming, that he considered that if there was any 
further curtailment of the bours of labour in this country, “the 
effect would be to put England out of the markets of the world.” 
He also mentioned that while formerly Newcastle provided loco- 
motives and marine engines for all Europe, at present shipbuilders 
on the North-East Coast were actually obtaining engines from 
Glasgow to put into ships built on the Wear. The latter warning 
has much significance, as the legal arbitrator appointed for the 
settlement of the recent disastrous engineers’ strike on the Tyne 
and Wear has decided against the men, and the late costly twelve 
weeks’ strike is proved to have been an entire failure. 


In the works for the improvement of the navigation in 
the lower rapids of the Danube, by the removal of the rocky bed, 
a somewhat complex mechanical process is used, by which the rock 
is chiselled and broken up, just as a stone surface is worked by a 
mason, and after the manner of the ‘‘ Derocheuse.” Explosive 
material was considered ineffective in shallow blasts. The ‘‘ rock- 
breaking” plant has been designed by Mr. Lhunhart and Mr. 
Michael von Konyves-Téth. It is mounted on a vessel called, from 
the functions it performs, the Sziklatoro. This vessel has an iron 
hull 114ft. 10in. in length, 21ft. 4in. beam, and 8ft. 3in. total 
depth. On the longitudinal axis are mounted six elliptical caissons 
at distances of 9ft. 10in. from centre to centre. These caissons, 
which are open above and closed below, are suspended on framings 
between girders, and thus they can, by hydraulic pressure, be 
raised or lowered as required, to the ordinary maximum working 
depth of 13ft. below the water surface. The average daily effective 
work per chisel per hour is given in Transport as 65,000,000 foot- 
pounds. The maximum cost of working, including intermediate 
moving and preparation as well as the renewal of machinery and 
tools, is given as £9 lls. 8d., or a maximum cost of 9s. 7d. per 
cubic yard. This process is not adapted for the removal of great 
masses of rock, but for surfaces of moderate depth. Altogether, 
the works involve the removal of 162,000 cubic metres of rock, 
composed of granite, micaceous schist, with quartz, limestone with 
clay, and veins of schist serpentine with. silicious quartz, The 
most important part of the work has been the construction of a 
navigable canal by the “Iron Gates.” The canal is about 





whether at that time he knew that Herapath had to some extent 
foreshadowed similar views,” ; 


2070 metres in length, and its depth through the rocky banks is 
two metres below water-mark, 
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SHIP CANALS. 


‘Tae Manchester Ship Canal is again in difficulties, and 
with a strange perception of the everlasting fitness of 
things, Sir Edward Watkin selects the week in which 
that fact is announced as the most suitable period for 
suggesting the construction of a ship canal across 
Ireland. The history of nearly all ship canals is pretty 
nearly the same. They have all but invariably falsified 
the estimates on the faith of which their construction 
was commenced. The Manchester Ship Canal is the latest 
example of this. The original estimate, when parlia- 
mentary sanction was first obtained for the works seven 
years ago, was £5,750,000. Then the Bridgewater Canal 
had to be bought up, land had to be purchased, and so 
the outlay was easily raised to £8,500,000. This did 
not suffice, and Manchester contributed a large sum 
raised on the security of the rates. Twelve months 
ago £10,176,000 had been expended, and the canal 





was not nearly finished. The directors appointed by 
the Corporation report that certainly not less than 
another £1,500,000 will be needed. We shall probably 


not be far from the truth if we say that not 
£1,500,000, but at least £2,000,000 more will be 
required. Thus, then, a work which it was esti- 
mated could be carried out for under £6,000,000 will 
have cost before it is complete more than twice as 
much, The history of the Panama Canal is still only 
too well remembered by thousands of French in- 
vestors. The Preston dock scheme has many features 
in common with the Manchester Ship Canal, and the 
carrying of it out has resulted in the expenditure of large 
sums in excess of the original estimates. It is worth 
while to consider for a moment how and why it is that 
engineers and contractors alike appear to be at fault in 
canal work. 

One reason appears to be that there is not sufficient 
experience available. The number of ship canals in the 
world is exceedingly small. Each water highway of the 
kind has to be made on a separate basis; and what has 
been done in one case seldom applies to the next. But 
this is not all. Setting aside law and parliamentary 
expenses, and the sums paid for the purchase of land, 
which it ought to be easy to estimate for within 10 or 
12 per cent., we have the outlay on purely constructional 
work to deal with. It is about this that, as a rule, all 
the mistakes are made; and the bulk of the mistakes are 
of a very simple character. A calculation is made that 
so many thousands of cubic yards of soil must be exca- 
vated; the work is begun, carried through and it is found 
that about three times as much has to be moved as was 
expected. A prominent factor in bringing about this 
most undesirable end is the action of the water. There 
are in this country dozens of railway cuttings which 
stand now, and may stand for centuries, with compara- 
tively steep banks. If these could be filled with water 
to a depth of 30ft. or 40ft., the chances are that in a very 
short time the sides of the excavation would slide into 
the cutting. It is this sliding which is accountable for 
much of the outlay beyond the estimates which has 
been incurred on the Manchester Ship Canal. Again, 
railway embankments can generally—though not always 
—be trusted to stand. They are made on dry land 
as far as possible, and when water is present below 
the surface, measures are taken to drain it off. But 
the formation of embankments made wholly in 
water, or partly in water and partly on land in the shape 
of so-called training walls, sets estimates atdefiance. It 
is impossible to tell beforehand with any certainty at 
what slope they will stand. Inthe same way with dock 
and lock walls, every known precaution may have been 
taken, only with the result that failure is for a time 
delayed’ The tumbling in of one of the walls at the new 
Southampton docks a few years ago may be cited as one 
example of this class of disaster. The ruin of a lock on 
the Manchester Ship Canal may be cited as another. 
Again, it must not be forgotten that in making a railway 
the cuttings and embankments partially at least balance 
each other, and there is no running to spoil. But in 
canal work there is an enormous quantity of spoil, and 
its safe bestowal introduces an element of great uncer- 
tainty. We do not think that itis right to blame the 
engineer who prepares the estimates for failures. They 
occur, it is true, frequently, but not invariably, and the 
engineer is justified in making certain assumptions, and 
when he has done all that lies in his power to secure 
success, he has at least the satisfaction of knowing that 
he has done his duty. 

All failures of the kind under consideration—in other 
words, all those cases in which the cost of the work 
greatly exceeds the estimates—are competent to teach 
useful lessons. A great deal is said from time to time 
about the importance of developing the waterways of 
this country. Far be it from us to assert that this thing 
should not be done. But, on the other hand, we think that 
those who are disposed to invest capital in works of the 
kind should carefully bear in mind the necessity which 
exists for multiplying by three the gross original esti- 
mate. Ifitis stated that a given canal can be made for 
£5000 a mile, the prudent man will take it that the 
outlay cannot be much less than £15,000 a mile, and will 
act accordingly. Unfortunately, for some wholly inex- 
plicable reason, men otherwise sane and shrewd appear to 
lose all their caution when canal schemes turn up. 
It seems to the uninitiated the most simple matter in 
the world to cut a trench and fill it with water. 
It is not like making a railway. There is no 
costly permanent way, or signals, or locomotives, or 
stations. Nothing but a huge furrow filled with water. 
But those who know something of civil engineering 
understand, at least in part, that there is no work 
in the world more uncertain than that involved in the 
making of a great canal. Almost every yard of its 
length will have to be dealt with on its merits, and no 
man beginning the work of excavation can tell what the 
end will be. There is not much experience in ship canals 
available, but that little all points the same way. The 
peculiar infatuation that is born of much cogitation 
about ship canals, is wonderfully manifested in Sir 
Edward Watkin’s scheme recently set forth by him in 
the columns of the daily press. He suggests the con- 
struction of aship canal across Ireland—a canal intended 
to serve the great Atlantic liners on their way to and 
from New York and Liverpool. That such a canal could 
be made we believe to be perfectly possible. Sir Edward 
Watkin, however, not only believes this, but has also 
persuaded himself that it and a tunnel between Scotland 
and Ireland could be made for twenty millions sterling. 
If we assign £10,000,000 as the smallest sum required to 
make a tunnel fourteen miles long under the sea, we have 
£10,000,000 left for the ship canal, and we have not the 
smallest hesitation in saying that it could not be made 
for ten times that sum. It is sufficient, however, to 
mention Sir Edward Watkin’s proposals. We find it 
difficult to regard them seriously. They serve, however, 
to illustrate the curious proclivity that very many active 





people have for what Americans expressively term “ wild 
cat schemes.” Sir Edward Watkin would not have 
written to the Times if he did not believe that what he 
said would be taken seriously by most of its readers. 
Yet what must be his estimate of the intelligence of the 
general public when he can put forward the following 
passage as the reply to some criticisms evoked by his 
proposal. ‘The state of mind of my critics is well illus- 
trated by a letter from Lord Anglesey—the most popular 
Lord Lieutenant of Ireland—to Attorney-General Black- 
burn, dated 1834, from Rome. He says, dilating in 
contrast on the solidity of the works of the Imperial 
city which appeared to have been ‘destined for 
eternity,’ ‘They would have made you a ship canal from 
Galway toyour bayin a month. How a Roman Empg¢ror 
would have smiled at the difficulty of forming one from 
Kingstown to Dublin.’ ” Here we have, of course, the cr™e 
notion that a canal is simply a scratch in the surface 
of the ground, filled with water. The passage concern- 
ing a canal from Kingstown to Dublin we entirely fail 
to comprehend. Kingstown lies at the south side of the 
bay, and is six miles from Dublin. It is somewhat out 
of the direct route of ships running between Holyhead 
and Dublin, and why they should go to Kingstown in 
order to enter a canal to take them on to the city passes 
our comprehension. The passage was written, however, 
in 1834, and possibly refers to an extension of the Royal 
Canal; but even on this assumption the lines are suffi- 
ciently irrelevant to the matter in hand. Pace Sir 
Edward Watkin, we would caution our readers against 
such a ship canal, no matter on what ground the canal 
be made; but we do not suppose the warning will do 
any good. 


EXPLOSIONS AND BOILER INSURANCE. 


A Boarp of Trade report recently issued, No. 571, 
contains a very important statement concerning the 
responsibilities of steam users. Whether the utterances 
of the Board of Trade Commissioners are or uot good law 
we do not attempt to determine. It would probably 
involve much trouble and the expenditure of a consider- 
able sum of money to upset a pronouncement of the 
kind in question; and until an authoritative decision to 
the contrary has been given by some of her Majesty’s 
judges we may take it that the Board of Trade has 
correctly interpreted the Boiler Explosions Acts of 
1882 and 1890. The report in question deals with the 
circumstances of a very violent explosion, which curi- 
ously enough hurt no one although a large bleach mill 
at Halliwell, near Bolton, was wrecked. The boiler 
was of the ordinary Lancashire type, 30ft. long, and 
7ft. in diameter. The pressure was 60 lb. per square 
inch. It was made in 1874 by Messrs. Musgrave and 
Sons. It exploded on the 4th of April. The second 
ring of shell plating from the back end of the boiler first 
gave way close to a longitudinal seam. The plate after- 
wards peeled off, tearing for the greater part of the 
circumference on one side through the circumferential 
rivet holes, and on the other through the solid plate. 
The boiler house was blown down, and the stove, which 
contained five “carriages” was destroyed. The whole 
of the mill was shaken, the walls fractured, and the roof 
displaced. The engine was also damaged. There was 
no doubt about the cause of the catastrophe. It was 
due to deep grooving on the water side close to the 
landing of one of the longitudinal seams. 

The boiler was insured by the Boiler Insurance and 
Steam Power Company. Indeed, not only was the boiler 
insured, but the mill, up to £1700. The insurance was 
made up thus: Ordinary insurance, £1300; extra insur- 
ance, £400; the annual premium being £5, and the 
load on the safety-valve, as stipulated by the policy, 701b. 
By this policy the assured was insured against any injury 
or damage, including personal injuries, resulting from 
explosion or collapse within the meaning of the policy 
which should be done to the boiler or to the fiues thereof, 
and the surrounding property, and to any person or 
persons whomsoever. Among other stipulations the 
policy contained the following clause :—“ If an explosion 
of any boiler included in this policy shall occur within 
fifteen months after the day whereon the last ‘thorough 
inspection’ thereof was made by an officer of the com- 
pany, the sum insured upon such boiler will be available 
for indemnity against any pecuniary liability—excepting 
the fine for not giving notice to the Board of Trade in 
the event of an explosion—imposed upon the insured by 
virtue of the Boiler Explosions Act, 1882. The company 
will not under this particular risk be liable in case the 
explosion is shown to have been due to the insured 
having neglected to carry out recommendations made 
by the company, nor if the explosion be due to any wilful 
or criminal act.” 

The Board of Trade Commissioners, Messrs. Smith and 
McIntyre, were asked as usual at the end of the inquiry 
to state who was responsible for the explosion; and they 
delivered a long and carefully written judgment, and they 
held that by the terms of the clause in the policy which 
we have just quoted, the Boiler Insurance and Steam 
Power Company undertook that the boiler should be 
properly inspected, and as to the frequency of inspection 
that was held to be settled by the prospectus of the 
company, which says, “‘ When a thorough examination 
of a boiler is obtained once a year the boiler owner’s 
pecuniary responsibility under the Boiler Explosion Act, 
1882, is covered.”” Now, it appeared in evidence that the 
owner of the boiler, Mr. Frederick Murton, had placed 
himself absolutely in the hands of the Insurance Com- 
pany, and whatever instructions the officers of the com- 
pany gave he had carried out with a care only too rare. 
Thus, for example, on the advice of the company not 
only was soda put into the boiler to soften the scale, but 
special precautions were taken to keep out grease. It 
was not disputed that the boiler was duly inspected, but 
it was argued that the place where the grooving took 
place being under a flue was not accessible for examina- 
tion. It was held, however, that seeing how old the 








boiler was, the plates should have been drilled near the 
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landings, and that had this been done the grooving would 
have been discovered. 

We have here a case where the boiler owner did all 
that he possibly could do to secure safety, and we are 
not surprised to find that Messrs. Smith and McIntyre 
acquit him of all blame, but they add a rider to which we 
wish to direct particular attention. ‘We are,” say the 
Commissioners, ‘of opinion, that Mr. Murton is not to 
blame for the explosion, for he had arranged for an in- 
spection of this boiler by a company whom he thought, 
and was justified in thinking, would in their interests, 
as well as in his own, subject it to the most careful 
examination possible from time to time. Let it not be 
thought, however, that it is our opinion that Mr. Murton 
or any other steam user can alter his legal position by 
arranging for inspection by an insurance company. He 
is in our opinion as much liable for the negligent act 
of one of their inspectors as he would be for that of 
one of his cwn servants.” The italics are ours. Most 
steam users will agree with us in thinking that this 
is rather hard. A master is no doubt properly 
answerable for the acts of his servants. He hires them 
and is presumed to control them. But there is no 
analogy between the case of a man’s own servant and the 
relations which a boiler insurance company bears to him. 
He has no power of control over the latter’s servants. All 
that he can do is use reasonable judgment in selecting a 
reputable company to carry out the work of inspection and 
insurance; and we are disposed to think that many 
steam users will be inclined to dispute the soundness of 
the position taken up by the Board of Trade. It would, 
without doubt, lift a heavy load off the shoulders of the 
insurance companies, if the boiler owners were made 
responsible for the shortcomings or incompetence of 
their inspectors. In the end, however, Messrs. Smith 
and McIntyre did not apply the rule they had just laid 
down, for they permitted Mr. Murton to go scot free, 
while they directed that the Boiler Insurance and Steam 
Power Company should pay to the solicitor to the Board 
of Trade the sum of £50 towards the costs and expenses 
of the investigation. 
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THE METROPOLITAN RAILWAY EXTENSIONS. 


THOUGH it is a comparatively small line, the working of 
the Metropolitan Railway is not one of the least interesting. 
Its traffic is more largely from passengers than is that of 
other British railways; and year by year the traffic increases 
in volume. At the present time, the Metropolitan Railway 
is carrying about 7,300,000 passengers monthly, or about four 
times the number it carried in the first year. Out of its half- 
yearly revenue of some £356,000, there is derived from passen- 
gers £314,000, and parcels and other receipts from passenger 
trains supply part of the balance. It is extending its area 
outside the bounds of the metropolis now, and thus it is that 
it has over forty-eight miles of lines constructed owned by 
it, in addition to some mileage of joint lines. It is, too, a 
cheaply worked line—considerably below the average of 
British railways—but then its heavy goods and mineral traffic 
is trivial in amount, and its passenger traffic is, as we have 
said, the bulk that it works. At the same time, if measured 
by its return, the Metropolitan Railway has yet to become a 
very profitable undertaking. It derives considerable benefit 
now from the surplus lands that it has, and which yield 
a considerable sum; but the railway as such yields a divi- 
dend at the rate of only 3} percent. perannum. Unquestion- 
ably, the future of the line will be greatly improved for the 
better by its prolongation to the new line of the Manchester, 
Sheffield, and Lincolnshire Railway. That railway may be 
expected to give a stimulus to the districts through which it 
passes, and from its very commencement it will very 
materially add to the traffic that must flow over the Metro- 
politan. It is a curious feature in the history of the Metropoli- 
tan Railway that each extension out of the City to small places 
has given a large addition to the volume of its traffic. The year 
after the extension to Harrow its passengers increased by 
nearly 4,000,000, whilst its prolongation to Pinner was nearly 
as effectual. Again, the addition of the line to Rickmans- 
worth was followed by an increase of nearly 3,000,000 passen- 
gers, and that to Chesham resulted in the same way, 
though not quite to the same extent. Now, traffic to Ayles- 
bury is to be tapped soon, and the Metropolitan must benefit 
thereby, though for the greater benefit it’ will have to wait 
for the development of the traffic to and from the great 
extension of the Sheffield line. The Metropolitan Railway 
is now ceasing to be one confined to London; and it is 
probable that it will add in time to its passenger traffic a 
little more mineral and merchandise. It has been of 
enormous advantage to the metropolis in giving a means of 
transit through the City; and it is quite certain now that it 
will become part of one of the great means of entrance into 
the metropolis. The forty-four miles of line from Baker- 
street to Quainton-road that are to be run over by the new 
route to the north are in part metropolitan in locality, but 
they are also in part rural, and as the time for the making 
of the new line approaches, the effect on the Metropolitan 
Railway will be one that will be of especial interest to all 
classes of engineers. 


THE NEW UNIONISM AT WORK. 


A CURIOUS paragraph appears in the report of the proceed 
ings of the Derbyshire Miners’ Association on Tuesday week. 
In that, as in the adjoining district of Yorkshire, the five 
days’ week is adopted. The day left out is Saturday. 
Singularly enough, no great harm seems to be done by the 
lessened labour. It has been found that the miners practi- 
cally get to bank as much coal in the five days as they formerly 
did in the six; and as there is no great pressure in the coal 
industry, the New Unionism has been virtually established in 
this respect without friction. But the season has now arrived 
when even the men think it should not be a hard-and-fast 
five days under any circumstances. It is the season of 
feasts, races, cricket matches, sea-side excursions, coaching 
expeditions for a day in the country, cycle tournaments, 
flower shows, galas, and other holidays. Theseare as abundant 
in Yorkshire and Derbyshire as Saints’ Days in Servia. The 
collier loves his “ Fee-ast,” as he calls it, and nothing will 
persuade him to miss it. He is also fond of “a bit of sport,” 
on the turf and on the track, on horses and on handicaps; 
enjoys a day on a drag looking around the great people’s show 
places, and makes conscience work of going to the sea-side 
once a year at least for “ his annual wash,” as he is himself 
fond of putting it. But he finds all these outings tell against 


his income, and he dislikes, as the rest of us, to seek}his 
pleasure with empty pockets. So the Derbyshire miners 
applied to the Council of their Association for permission to 
work on Saturday when feasts, races, and other holidays 
occur. The Council, however, would have none of it. They 
passed a resolution to the effect that in no case must 
Saturday be worked until the Miners’ Federation gave per- 
mission. This further development of the New Unionism 
will bring home to the men its unpleasant side. What they 
want is a flexible five days a week, with something like six 
days’ pay. As they cannot get the whole, they are aiming at 
the half. When they find that they must “play” on 
Saturday, nolens volens, they will take less kindly to the 
coercion which keeps them too poor to “ play” at all. 
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Watts’ Dictionary of Chemistry. Revised and entirely re- 
written. By H. Foster Moriry and M. M. Parrison 
Murr. Vol. III. 8vo. pp. 853. London: Longmans, 
Green, and Co., 1892. 

Tue third volume of Messrs. Morley and Muir’s im- 

portant undertaking commences with the last portion of 

the articles on the derivatives of indigo, and ends with 
those on phenyl] and its compounds; thus leaving, so far 
as alphabetical considerations are concerned, about as 
many subjects still to be noticed as are contained in the 
last volume of its predecessor, so that there seems to be a 
good prospect of the work being concluded in four 
volumes as projected, without any undue sacrifice in the 
final part, a result not always attained in books of this 
kind. Speaking generally, about one-fourth of the 
volume may be said to be devoted to groups of articles 
upon methyl, naphthaline, and pheny], their associates and 
derivatives ; subjects of extreme importance to technical 
chemists, but necessarily of less interest to the general 


reader. For the latter, however, abundant provision 
has been made in the shape of articles dealing 


in a broad philosophical manner with the more 
striking problems of modern chemistry which have been 
supplied by the editors, assisted by eminent special con- 
tributors. Among these the comparison of the properties 
of the different members of certain groups of allied 
elements, such as the metals of the iron group, nitrogen 
and its allies, and the magnesium group, in continuation 
of similar articles in the earlier volumes by Mr. Pattison- 
Muir, are particularly useful. The current views upon 
such points of chemical philosophy as Isomerism and 
Isomorphism are presented in special essays by Professor 
Armstrong and Mr. Hutchinson. Theories of the mole- 
cular constitution of bodies are described by Professor 
J. J. Thomson, and a good descriptive article on the 
Periodic Law is contributed by Mr. Douglas Carnegie. 
The remarkable researches of Mr. Crookes upon the rare 
metals found in the cerium minerals have been treated 
by himself in an article describing the nature of the 
evidence by which the existence of these metals is 
demonstrated, including the study of their absorption 
spectra, and the radiant matter test, with which his 
name is more particularly associated. 

Under the title of metallurgical chemistry, Professor 
Huntingdon gives a useful summary of the methods em- 
ployed in metal smelting and extraction, which might, 
however, have been more appropriately placed in the 
companion work on applied chemistry, by Dr. Thorpe, 
and the same remarks applies to an article on minera- 
logical chemistry by Mr. L. Fletcher, dealing with the 
chemical classification of minerals, the description of 
individual minerals being excluded as belonging to the 
applied side of the science. Having regard to this 
somewhat arbitrary principle of selection, the work would 
be rendered more useful by the addition of an index to 
each volume, as was done in Watts’ dictionary. 

The numerical data are given in the same condensed | 
form as in the earlier volumes, a special marking slip 
containing the contractions and symbols, being supplied 
for reference. We have, however, found one puzzle 
which is not explained by this auxiliary. Iron is 
described as “‘ very tenacious: a wire 2 mm. in diameter 
breaks with a weight of 249660 kilos.” What the latter 
quantity may be is not apparent. If it means kilo- 
grammes, the weight is somewhat out of proportion 
to the work, as it would be sufficient to break a 3}in. 
round bar of best wrought iron, and even in grammes the 
quantity is about twice as much as the breaking strain 
given in wire manufacturers’ tables for annealed wrought 
iron wire. 
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MILLER’S PATENT TOOLS AND TOOL HOLDER, 





THE accompanying engraving shows a new tool and holder 
for lathe, planing, and shaping machines and other tools. The 
holder conforms closely to the usual form in use, but is pro. 
vided with a loose cutter held in place by the arrangement 
shown. The holder is provided with a triangular or other 
shaped recess, taper one side, and the tool is similarly shaped, 
and between the two is inserted a wedge having a pin or pro. 
jection taking intoa hole or holes in the cutter ; when driven 
into place the combined tool and wedge is firmly fixed in the 
holder, but can be easily removed for adjustment or renewal. 
The tool or cutter is not intended to be removed for grinding, 





but can be moved upwards when required’from wear, it being 
tempered throughout its length; and it is not intended as q 
universal tool, although adapted for many different uses, but 
is chiefly intended for roughing out and first cuts—in all 
cases a large proportion of the work to be done—the tools in 
present use for that purpose requiring constant re-making, 
thus effecting a large saving in repairs and loss of time. It is 
patented by Mr. J.J. Miller, Dorville-road, Hammersmith, W. 








IRON TRADES EMPLOYERS’ ASSOCIATION. 





Ix the twentieth annual report, which was laid before the 
general meeting of the members of the above Association, 
held on Wednesday, at Bolton, the committee expressed their 
regret that the engineering and shipbuilding trades of the 
country generally, which had for some time been slackening 
off, show little prospect of improvement. From the various 
reports received from the different districts up to date, trade, 
though reported as fairly good in many places earlier in the 
year, now showed considerable signs of falling off. In one or 
two districts it was reported as distinctly bad, and in the 
isolated places where there was any briskness, this must be 
attributed more to late disturbances and stoppages of work, 
than to any particular influx of new orders. With the ex- 
ception of the north-east coast district, where the serious 
stoppage of trade brought about by the engineers’ strike, on 
what might be called the “ Fitters’ and Plumbers’ dispute,” 
and shortly before that, by the demand for the limitation of 
overtime, there had not been in other districts any great 
disturbance of the relations between the masters and their 
workmen. In some few places, where 54 hours were still 
worked when their last report was issued, a reduction of hours 
had since been demanded, but had not in all cases been 
successful. The other demands had been principally for a 
rise in wages and the abolition of overtime. Since the last 
annual report, the 53 hours’ week had become the custom in 
Bolton, Bradford, Halifax, Oldham, and a number of small 
towns near Manchester. Of the remaining places where their 
Association had organisations, it had been demanded, but 
refused in Barrow-in-Furness and Liverpool. In one or two 
places the men had obtained a small rise in wages, but in others 
the masters had got a reduction, and notices of a reduction 
had recently been given in several of theirdistricts. Referring 
to the protracted dispute on the Tyne and the Wear, the 
report states that after very lengthy negotiations, leading 
eventually to a strike, certain terms limiting the amount of 
overtime to be worked in the month were arranged between 
the masters and the workmen; and these were afterwards 
granted to their men by employers on the Humber also. 
This arrangement had, however, not spread further at present, 
although the men had demanded a limitation in some places, 
which had not been granted. With regard to the great 
engineers’ strike—fitters’ and plumbers’ question—the report 
adds that, lasting as it did between twelve and thirteen 
weeks, and taken in conjunction with the Durham coal 
miners’ strike, trade on the north-east coast was for the time 
almost paralysed. The members in their other districts were 
fortunately able to render some assistance by discharging a 
portion of their hands where it was possible, and in not 
taking on men when they would otherwise have done so. It 
had also been arranged to grant a pecuniary compensation to 
those employers who suffered by the stoppage of work. A 
few other smal] strikes had also occurred during the past 
year, but had not been of long duration, and had ended 
principally on terms favourable to the masters. The appren- 
tice question had also given rise to disputes in one or two 
cases. In conclusion, brief reference is made to the Royal 
Commission on Labour, before which an immense amount of 
evidence from Trades’ Union officials, connected with the 
various workmen’s societies, had been brought, and the com- 
mittee had been fortunate enough to secure the services of 
five gentlemen, who could all give valuable evidence on the 
masters’ side. The principal points brought before the Com- 
mission by the Trade Societies were the abolition of piece 
work, overtime, the use of the inquiry-note, a more complete 
system of factory inspection, more especially sanitary in- 
spection, and the establishment of conciliation boards; whilst 
the proportion of apprentices to journeymen in many shops 
was also complained of. 

The report presented by the committee of management, of 
which the above is an abstract, having been accepted, the 
appointment of committees and officers was proceeded with ; 
and Mr. B. A. Dobson, of Messrs. Dobson and Barlow, 
Bolton, was unanimously elected as the President of the 
Association for the ensuing year. 








Tue death of Mr. E. Kemp by accidental drowning 
whilst bathing near Rothesay is announced. Mr. Kemp was for 
many years connected with the firm of Alexander Stephen and 
sons, Linthouse, and only retired from business about two years 
ago, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last impression we gave a general account of the 
meeting of the Institution of Mechanical Engineers at 
Portsmouth, our report dealing with the first two days of 
the meeting and the papers read on the first day— 
Tuesday. 

The first paper read on Wednesday was that by Mr. 
James Lemon, M. Inst. C.E., of Southampton, on 


Tue New Rovau Pier at SourHamMpron. 


The old pier at Southampton was opened by her 
Majesty the Queen, when Princess Victoria, on July 8th, 
1833. The new pier, just completed, is the largest in the 
South of England, covering an area of three and a-half 
acres. It provides landing stages for ten steamers, so 
that ample provision is made for the ordinary passenger 
trafic to and from the Isle of Wight, and for the 
excursion traffic to and from Southsea, Bournemouth, 
Weymouth, and other places. The commercial traffic is 
also well provided for, so that goods, cattle, and sheep 
can be landed at all times of the tide. The pier is con- 
structed upon cast iron screw piles, on which are bolted 
main and cross girders of rolled iron. The entrance 
buildings are of white brick and stone. Immediately 
inside the main entrance is a paved quadrangle, 80ft. by 
50ft., in the centre of which is an iron column, carrying 
the electric light. Then follows the promenade or 
approach to the head of the pier, which is 780ft. long and 
20it. wide, having alcoves on the west side, fitted with 
seats and plate glass screens. At the south end of the 
promenade is the head of the pier, 250ft. long by 265ft. 
wide; in the centre is a large and lofty octagonal band 
stand, 26ft. diameter, enclosed by covered seats, the 
whole occupying an area of 5800 square feet, and seating 
264 persons. From each side of the pier head branches 
out an arm, 185ft. long, with an average width of 83ft., 
for enabling passengers to land from the steamers or to 
embark thereon. 

In the new pier the piles are of cast iron, 8in. diameter 
externally and lin. thickness of metal, except those for 
the promenade, which are only Tin. diameter and in. 
thickness. The average length measured from the top of 
the head to the point of the screw is 40ft. They were 
cast in four lengths, including the making-up piece at the 
top. The head was cast separate, so that it could be 
slipped over the pile—see annexed section—and thereby 
assist in meeting the variation of 
length which must necessarily 
occur in putting down screw piles, 
The joints to the piles were flanged, 
planed and turned at their bearings, 
and secured at each joint by six 
bolts of lin. diameter. The screws 
to the 8in. piles were 2ft. Qin. 
diameter and 5in. pitch; those to 
the Tin. piles were 2ft. 6in. diameter, 
and the same pitch. It is always 
a difficult matter to determine the 
best form of screw, because so 
much depends upon the nature of 
the soil; and in the present case 
the result has been highly success- 
ful, enabling the piles to be got 
down satisfactorily in every way. 
It was decided that they should 
be screwed at least 5ft. deep into 
the solid ground after passing 
through the mud. This depth was 
considerably exceeded in many 
cases, the practice being to keep 
on screwing until the piles would 
not move any further. 

The main girders run longitudi- 
nally and form a continuous tie from 
end toend. They are supported on 
the pile heads by cast iron chairs or stiffening pieces—see 
section—and are bolted thereto by lin. bolts, the stiffen- 
ing pieces being also bolted to the pile heads by four lin. 
bolts to each head. The span is 20ft. from centre to 
centre of pile, this being considered the most economical. 
The main girders are of rolled I iron, 18in. deep by Tin. 
wide, and weigh 83 1b. to the footrun. The outside girders 
are only 12in. by 6in., weighing 56 1b. per foot run; and 
those to the arms of the pier 12in. by 5in., weighing 
42lb. per foot run. The whole of the girders are level 
on the top flange, the difference of depth being made up 
by pile-caps cast specially. The floor girders run trans- 
versely, except for the last bay at the extreme end of the 
pier; their section is 9}in. by 4}in., weighing 29 1b. to the 
foot run. They are bolted to the main girders, being 
placed 5ft. from centre to centre; this distance was 
adopted in consideration of the quantity required for 
covering such a large area as upwards of two acres. The 
total length of floor girders is 84 miles. Upon each of 
the cross-girders a wood plate is bolted to the top flange, 
and a camber piece is fixed thereto rising to 6in. in the 
centre on the head of the pier. The flooring is of pitch 
pine 2}in. in thickness, laid close with iron tongues at 
the head of the pier, and with open joints forthe promenade 
and other portions. The moving load allowed for was 
140 1b. per square foot upon the main portion, and 112 lb. 
upon the promenade. 

The carriage road is constructed with Lindsay’s steel- 
trough decking, weighing 16 lb. per square foot, supported 
by steel girders 153in. in depth by 6in. in width and 
weighing 62 1b. per foot run. Steel girders were adopted 
on account of the increased moving load here allowed, 
amounting to 2cwt. per square foot. The span of the 
girders is 20ft., and of the trough decking 14ft. The 
decking is covered with a coating of tar and pitch on the 
upper side, and is painted underneath. The roadway is 
formed of gravel laid upon Portland cement concrete, 
with a fall from the centre to the sides to facilitate under 
drainage. The total weight of the ironwork, including 
both cast and wrought iron and steel, is about 1600 tons. 
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Pile Head and Connec- 
tion, Southampton Pier 





The total cost of the work will be about £40,000. The 
new pier was opened on 2nd June, 1892, by his Royal 
Highness the Duke of Connaught. The engineers of this 
work are the anthor and Mr. E. Cooper Poole; and the 


contractor is Mr. Henry I. Sanders. The electrical 
engineer is Mr. J.G. W. Aldridge, and the contractor 
Mr. F. Shalders. 

After a brief discussion on this paper, and a few ex- 
planations by the author, a paper was read by Sir 
Frederick Bramwell, Bart, D.C.L., F.R.S., on the 


PortsMouTH SEWAGE OUTFALL Works. 


The district to be sewered being of considerable extent, 
and as a rule flat and low-lying—indeed but slightly 
above the sea level—those who had laid out the works of 
sewerage had found it impossible to obtain, or even to 
approximate to, a proper inclination of the sewers, with- 
out causing their point of delivery into the sea to be at 
some depth below ordinary high-water; and therefore 
the original outfall plan, which was in operation im- 
mediately preceding the time when the writer undertook 
the work, was one that involved the pumping of some 
portion of the sewage. For Portsmouth and for the out- 
lying neighbourhood there are four main arterial lines of 
sewers, which converge towards Eastney, and are there 
brought into two main lines, one high-level and one low- 
level; these delivered into sumps at the pumping station. 
From these sumps the sewage was lifted by engines, con- 
structed by Clayton of Preston, into an outfall brick 
sewer, which, proceeding from the pumping station, 
terminated on the sea-shore at Fort Cumberland, and 
was continued by two cast-iron pipes of 8ft. bore, 
extending about a quarter of a mile into the sea 
at a point where it flows into a tidal current, which will 
with certainty carry it away from the neighbouring shores. 
In this particular respect, Portsmouth is well placed; 
for, as will be seen on reference to the diagram No. 1, 
there is situated about a mile to the east of Southsea the 
large natural reservoir or body of tidal water, called 
Langstone Harbour. The main channel to this harbour 
from the open sea passes near Fort Cumberland, and is 
there only some four hundred yards wide. As the greater 
portion of the water of Langstone Harbour flows in 
and out through this channel at each tide, the maximum 
current at spring.tides has a velocity of sometimes as 
much as five to six miles an hour. 

Before proceeding to develope an outfall system which 
should overcome the difficulties which were formerly 
met with, the writer thought it necessary to obtain 
practical and trustworthy information as to the behaviour 
of the currents after they had flowed out from Langstone 
Harbour, under all the changes of tides from springs to 
neaps, and as far as possible under the variations due to 
the direction and force of the wind. During the winter 
and spring of 1883-4 a long series of experiments were 
carried out in all sorts of weather, and in all states of the 
tide, by means of the usual vertical float, made of a piece 
of scaffold pole, 6in. diameter and 5ft. long, and weighted 
at its lower end, so that in still salt water about 4in. only 
of the upper part was above the surface. The floats 
were in all cases put into the sea as nearly as possible at 
the intended point of delivery of the sewage, and were 
followed by a boat, in which were the observers, who at 
regular intervals took the bearings of certain fixed points 
on the shore, by means of an azimuth compass, or of a 
theodolite. In all, something like thirty experiments were 
made. The records were afterwards plotted, and showed 
that, whether the tides were springs or neaps, and whatever 
might be the direction of the wind, the floats, immersed 
shortly after high water, were carried out to sea, and had no 
tendency to re-approach the shore. These experiments 
confirmed the anticipation and hope entertained, namely, 
that if the delivery of the sewage could be confined to a 
brief period, beginning shortly after the commencement 
of the ebb tide, it would be possible to fulfil the condition 
of getting rid, once and for all, of the sewage matter of 
Portsmouth, without the production of nuisance either 
to Portsmouth itself or to any other locality. With 
respect to the other part of the problem—that of pre- 
serving a continuous flow in the sewers—the solution 
clearly was to keep the pumping power constantly at 
work, and to provide it of such capacity that it should be 
able to deal with the maximum amount of sewage—not 
only for the present time, but for fifteen years to come— 
and also with that portion of the rain water which would 
inevitably find its way into the sewers along with the 
house sewage, the ordinary rainfall being partly disposed 
of by a separate system. 

These two conditions—of the pumping power being 
continuously at work, and of the delivery of the sewage 
being restricted to two brief periods in the twenty-four 
hours, namely shortly after each high water—involved the 
provision of a storage tank of sufficient capacity to contain 
all that was pumped during the time the outfall was 
closed. Bearing all these and other circumstances in 
mind, it was determined to give the tank an aggregate 
capacity of 4} million gallons. Having regard to the 
necessity for very rapid discharge from the tank into the 
sea, a discharge restricted to an hour, it was desirable 
that the site of the tank should be as near to the point of 
delivery as possible, so as to keep down the length of 
the very large outlet channels required. The Corporation 
of Portsmouth, by agreement with the military autho- 
rities, were permitted to make use of the glacis of Fort 
Cumberland for the site of the tank, and were thereby 
enabled to construct it on the margin of the channel 
from Langstone Harbour. The depth of the tank had to 
be limited to 11ft. 6in., thus involving an area, including 
the outer walls, of some one and three-quarters to two 
acres. The tank is divided in plan into three com- 
partments, which are distinct and are practically 
equal in area. Any one of these can, if necessary, be 
thrown out of use for repair; and advantage has been 
taken of this division to enable any compartment, by 
means of the cross culvert at the sea end, to be flushed 
for cleansing purposes, passing through it to the sea the 
contents of either or both of the other compartments. 





Further, although the tank is filled by pumping, and not 
by gravitation, and therefore there should not be pumped 
into it any sewage in excess of its capacity, yet each com- 
partment of the tank is provided with an overflow direct 
into the outlet culvert. For ventilation, advantage was 
taken of the overflow and outlet culvert to ventilate the 
tank by connecting it through a flue to a chimney having 
its outlet at a height of 90ft. above the ground level, the 
inlets for fresh air being through the roof of the tank, 
each provided with a self-acting flap valve, hung so as to 
open only inwards, and placed at the sea end of the tank, 
the part most remote from the fort. A furnace is provided 
at the base of the chimney; and all the air supply for 
this furnace is, a3 a rule, drawn from the tank, and so 
through the fire, thus providing for the combustion of 
deleterious gases. 

The tank was constructed with Portland cement con- 
crete walls, with an internal brick facing set in cement, 
and with a vertical water-tight collar-joint, also in 
cement, between the concrete and the brick lining. 
On the brickwork of the lining walls, in which at 
intervals brick piers or pilasters are built, and on 
cruciform brick piers founded on the concrete bottom 
of the tank, the brick arches forming the roof are 
carried; the haunches of these arches are filled in 
with rough concrete, laid with a fall towards small 
drains which are carried on the concrete in the cen- 
tres between the arches. On the completion of the 
arched roof the shingle and the mould were replaced, and 
the surface was sown with grass and clover seed. The 
whole of the tank’s contents, namely, 44 million gallons, 
had to be got rid of in sixty minutes. The outlet culvert, 
which extends crossways of the tank at the end farthest 
away from the sea, was therefore made as large as 
6}ft. by 5ft., or roughly more than 30 square feet 
in area. This culvert delivers into a small chamber 
from which three cast iron outlet pipes, each 3ft. 6in. 
diameter of bore, were laid across the foreshore to 
below low-water mark. In order to avoid the neces- 
sity of employing very large valves, needing several men 
to work them, it was found imperative to provide each 
of the compartments of the tank with as many as 
three valves: so that, to deal with all the compartments, 
nine valves had to be worked. After the first of these 
nine valves had been finished and tried at the factory, it 
became evident that some kind of motive power would be 
necessary for opening them. Finally a plan was pro- 
posed by Mr. Harris, now the writer’s partner, which 
solved the whole difficulty. The sewage itself opens the 
outlet valves. This is effected by gearing up each of the 
main valves to asmall turbine. Each turbine is provided 
with asluice 6in. square, having a spindle, carried up 
above the roof of the tank, finishing in a hand wheel. 
All that the tank attendant has to do, when outlet time 
arrives, is to open in succession these nine turbine sluices. 
As soon as the turbine is in motion, the continuance of 
the revolution of the sluice spindle, by means of a screw 
upon it, puts an Addyman clutch into gear with the 
spindle of the main valve ; and the turbine continuing to 
work rotates through wheel gearing the spindle of the 
main valve, thereby lifting it. 

An electrical indicator is provided, showing from day to 
day the time of tide when the discharge from the 
different compartments of the tank was commenced, and 
also as to the duration of the discharge. The connection 
from the pumping station being under pressure, it is 
made by a cast iron pipe 3ft. 6in. diameter. The new 
pumping engines consist of two similar compound- 
cylinder beam engines, manufactured by Messrs. James 
Watt and Co., of Soho, each competent to exert 150 indi- 
cated horse-power, with a boiler pressure of 80 1b. on the 
square inch. 

After the reading of this paper, Sir Frederic Bramwell, 
in response to an invitation from the chair, made some 
explanatory remarks, and a brief discussion ensued. 
This was followed by a paper by Mr. H. Graham Harris, 
M. Inst. C.E., from which the following is extracted :— 


DESCRIPTION OF THE NEW FLOATING BRIDGE BETWEEN 
PORTSMOUTH AND GOSPORT. 


An iron floating bridge to ply between the beach at 
Gosport and the Point at Portsmouth was designed by 
Mr. Rendel, and was put to work on May 4th, 1840. The 
new bridge is in plan a rectangle, 100ft. in length of hull 
by 62ft. in width, and draws lft. 6in. of water. At each 
end there are two prows. Those on each side and at 
opposite ends are connected with each other by chains 
and wire ropes passing over pulley wheels on the 
bridge, so that they counterbalance. The inner ends of 
the prows are hinged to the structure of the bridge, 
and either of them can have its outer end lowered so 
that it may allow of connection with the shore, at the 
same time raising its fellow at the other end of the 
bridge. The fellow prows are connected by a deck at a 
level of about 3ft. above the water; this deck forms the 
standing place for the wheeled traffic. The longitudinal 
centre portion of the bridge is occupied by cabins, and 
engine and boiler-room, with an upper or promenade 
deck approached by a flight of steps from either end. In 
the centre of the length of the vessel there is a cross 
shaft, carrying a mortice wheel with wooden cogs 12ft. 
4in. diameter to the pitch line; and on each end of this 
shaft there is a chain wheel 10ft. 6in. diameter, over 
which the hauling chains pass. The chains travel 
through the vessel in water-tight iron troughs, which 
form part of the structure and are employed to assist in 
bracing it; the chains enter and leave through holes con- 
siderably above the water line, and are supported in the 
troughs upon pulleys or rollers. The mortice wheel is 
geared up with a shrouded pinion in the centre of the 
length of the crank shaft of a pair of overhead compound 
surface -condensing marine engines of ordinary type. 
The steam cylinders of these engines are 20in. and 38in. 
diameter, with 30in. stroke. The speed is sixty revolu- 
tions per minute. The engines draw their steam from 





two cylindrical boilers, each 6ft. 6in. diameter of shell 
and 13ft. long, and each having a single flue 3ft. 3in. 
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internal diameter, terminating in a combustion chamber, 
from which there are ninety-two tubes of 23in. external 
diameter to the back end of the boiler. The chains are 
anchored at the shore ends by being connected in vertical 
pits to heavy weights, which are assisted by strong springs, 
thus allowing of a certain amount of elasticity at the 
anchorage. The chains pass over pulleys at the top of the 
pits. The hull of the bridge is divided by transverse water- 
tight bulkheads into five compartments, and there are two 
continuous longitudinal girders, one on each side of the 
bridge, formed by the sides of the cabins carried down to 
the skin of the vessel to strengthen it longitudinally. A 
journey is made by the present bridge, and will be made 
by the new one, in about five or six minutes, the distance 
being about 660 yards or three-eighths of a mile. The 
bridge will take across as a maximum 1200 foot passen- 
gers, or say one full regiment of soldiers. 

We shall probably publish drawings illustrating this 
floating bridge in an early issue. It was intended that 
the bridge should have been completed in time for the 
visit of the Institution, but the launch only took place 
the day before the paper was read. 

Following this paper was one by Mr. W. B. G. Bennet, 
Assoc. M. Inst. C.E., borough engineer of Southampton, on 


Tue SovutHampron SEwaGE PRECIPITATION WoRKS AND 
RervusE DEsTRUCTOR. 


By those of our readers who are interested in this 
subject it will be known that for a considerable time 
special attention has been paid to town refuse de- 
struction at Southampton, and to the profitable use 
of the heat which is obtained from the destructive fur- 
naces. The quantity of refuse burnt per day of 
twenty-four hours is a little over fifty tons, and the 
cost per annum for stokers and feeders is £251 6s. 8d., 
and the total expenditure for sewage clarification 
and disposal is £322; to this must be added perhaps 
some part of the interest on the cost of the destructors 
and plant. From the sale of manure and for the supply 
of compressed air during last year the Corporation 
realised £600, and for the various products of the 
destructor £300. The latter include fine ashes for 
mortar and foot walks, and concrete slabs made from 
crushed clinkers and Portland cement. The steam 
generated by the boiler is used by a pair of engines, which 
compress air for working the Shone’s sewage ejectors 
for Southampton, and for the Local Board of Shirley and 
Freemantle. The destructor and sludge utilisation 
premises are lighted by electricity by the engines 
already mentioned, two 3000-candle arc lamps being 
used, and twelve incandescent 16 - candle 
Four streets in the vicinity of the works have been 
lighted experimentally for the information of the Corpora- 
tion, who, from the successful results obtained, resolved 
to extend the installation to the municipal offices, a town 
clock, the Hartley Institution, and the town Hall at the 
Bar-gate. For this purpose it was proposed to place 
accumulators in the basement of the municipal building, 
and charge them through a cable from the works. 
Circumstances having led to the abandonment of the 
street lighting, the public became financially the losers, 
and a private company is now supplying consumers. 

After this paper was read, Mr. R. Edmund Froude 
described by models and diagrams the shaping machine 
for ships’ models, and the experimental apparatus at the 
Admiralty experiment works, Haslar, upon which he had 
prepared a paper, but which was taken as read. After 
lunch the members went to see the Eastney Sewage 
Works and the large tank described in Sir Frederic 
Bramwell’s paper. They also went to the Royal Clarence 
Victualling Yard. Thursday was devoted wholly to 
excursions to Southampton, Otterbourne, and Eastleigh. 
On arrival at Southampton they were shown the new 
Empress Dock, passed through the Union Steamship 
Company’s repairing shops under the guidance of Mr. 
Alfred Giles and Mr. Charles Du Sautoy; the New 
Royal Pier, on which the members landed, and were 
received by Mr. James Lemon as Mayor of Southampton 
and engineer of the work, having been previously 
inspected and explanations given by Mr. Lemon and his 
partner, Mr. E. Cooper Poole. Some of the members 
visited the Ordnance Survey-oflices, and others went to 
different works in the town, including the refuse destructor 
and sewage precipitation reservoirs and ejectors already 
described in the paper by Mr. Bennet. After lunch at the 
Royal Victoria Assembly Rooms the members went by 
special train, provided by the London and South-Western 
Railway Company, to visit the pumping engines and 
water-softening machinery of the Southampton Corpora- 
tion Works, upon which a paper had been prepared by 
Mr. W. Matthews, M. Inst. C.E., the engineer of the 
works. This paper we shall not give now, as we shall 
probably refer to it at more length with reference to 
water softening in a future issue. After leaving the water- 
works the members were conveyed by the same train to 
visit the new carriage and wagon works of the South- 
Western Railway Company at Eastleigh, under the 
guidance of the superintendent of the carriage and 
wagon department, Mr. W. Panter. 

These works are constructed on a very large scale, and 
are laid out ina line and with space between them to 
prevent spread of fire. The works are so large that at 
present the shops are only partly filled with either men 
or plant. The wood-drying sheds are of large size, but 
contain no means of artificial drying. The wood-working 
machinery employed is by different makers, and the 
shafting is in numerous pits, not in the now more usual 
basement. 

Friday was devoted to a trip round the Isle of Wight, 
and Saturday to visiting the locomotive and carriage 
works of the London and Brighton Railway Company, a 
train from Portsmouth to Brighton having been provided 
by the Brighton Company. At the Brighton Company’s 
works the members were received by Mr. W. J. Billington, 
locomotive superintendent of the line. Some of the 
members also visited the technical school under the 
guidance of Mr. Joseph H. Judd. 


lamps . 





THE EXPLOSION ON THE LAKE OF GENEVA. 


On Saturday, July 9th, at 9 a.m., the steamer Mont Blanc 
was stopping at the pier at Ouchy, on the Lake of Geneva, to 
land and embark passengers, when an explosion occurred from 
the failure of the steam chest.common to the two boilers. 
One end of the steam chest was blown off, and after passin 
through the first-class deck-house, broke through the end an 
fell into the lake. The damage done by this was small, but 
by the accompanying rush of steam and hot water the whole 
of the passengers in the saloon—twenty-six in number—were 
either killed on the spot or so badly scalded that none 
of them survived for more than a short time, when 
removed to the hospital. The ship suffered no damage, 
and was brought into the harbour immediately afterwards. 
The Mont Blanc, one of the largest and best-appointed of 
the passenger boats on the Lake of Geneva, built in 1875, is 
of the following dimensions:—Length between perpendicu- 
lars, 210ft.; breadth, 23ft. Gin.; depth, 9ft. 3in.; draught of 
water, 5ft. The two-cylinder compound engines, develop- 
ing under ordinary working conditions about 550-horse 
power, are supplied with steam by two boilers of 
the ordinary marine pattern, 10ft. long and 9ft. Sin. in 
diameter, with three furnaces and 217 flue tubes, giving a 
combined heating surface of about 29,000 square feet. The 
working pressure was from five to six atmospheres. The 
steam chest, which was the cause of the disaster, is a 
cylindrical vessel, 5ft. Gin. long and 4ft. 5in. diameter, with 
dished ends. It is connected with the two boilers by four 
tubular necks, and the main steam pipe and stop valve, pressure 
gauge tubes, and four loaded safety valves are attached to it. 
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translator. The following extract from the translation 
of a Belgian paper on ‘“ Water Supply to Canals” wij] 
justify these remarks. Speaking of the power employed to 
raise the water, the translation runs as follows: — “The 
water, on leaving every pump, is elevated in cast iron specia] 
conduit until the superior channel. This kind of engines 
seems pretty encumbering, and the pumps offer this incon. 
poe sng der be in vault where they are constantly under 
water; besides, the ruling of these is difficult, and, above all, 
the setting to march requires great precautions por prevent. 
ing some chocks.”’ Again, in the description of a scoo 
wheel this passage occurs :—‘ It will be remarked that the 
bow chase is not lifted up until the height of the above 
stoppage, on automatores door opened toward the above, 
prevents the return of the waters when the wheel is stopping; 
as soon as the wheel begins to march, this door opens. This 
—— presents the advantage to avoid the increasing of 
eight of the waters utilising the unlevelling produced by 
the current in the driving back aqueduct.” Most of the 
papers are rendered into more intelligent English than the 
one here quoted from, but they all suffer, except one that has 
| been translated by the author, from a want of technica] 
| knowledge of the subject dealt with on the part of the 
| translator. We propose dealing more fully with the papers 
| on a future occasion. 
The French authorities treated their guests with great 
| hospitality, and took great pains to make their visit to the 
Congress not only useful but pleasant. Previous to the 
| meeting of the Congress in Paris an excursion was organised 
| to visit works of interest in the North of France. A large 
| party met at Lille and were conveyed by special train to the 











SKETCH PLAN—DECK OF MONT BLANC 


At the beginning of June the boilers were surveyed by the 
Technical Commission representing the local authority—the 
Canton de Vaud—and an inspector of the Swiss Boiler 
Insurance Society. Defects, which, however, were not con- 
sidered to be dangerous, were discovered in the furnaces, and 
the working licence was renewed only for the remainder of 
the current year. In consequence of this decision a new 
boiler was ordered by the owners, which was to have been 
placed on board at the end of the season. The defects in 
question were not, however, concerned in the accident, which 
resulted from the yielding of the after cover of the steam 
chest, not through the rivetted seam, but at the springing of 
the dished portion from the flat border. According to our 
contempo , the Schweizerische Bauzeitung, flaws had 
been detected in the plate at this point and reported to the 
manager previously. An investigation into the cause of the 
accident has been commenced by MM. Grenier and Michaud, 
on behalf of the Cantonal Government, and the manager of 
the company, and the engineer of the ship, have been 
subjected to preliminary police proceedings, so that the 
circumstances of the case are not sufficiently before the 


works of the Société des Mines de Lens and inspected the 
operation of loading the coal into the barges, and were then 
conducted over the mines, and also shown the system of 
carrying excavations through running sand by means of the 
freezing process which is being used in a new shaft now being 
sunk there. After being entertained by the directors of the 
mining company at luncheon, the party proceeded to 
Dunkirk, where they were entertained at a dinner given by the 
town. Next day the hydraulic lift for barges at Fontinette was 
visited. Calais was the next stage, and here again the 
party were entertained by the Chamber of Commerce with a 
cham e lunch, after which the docks and harbour were 
visited, and those who were equal to facing a little rough 
weather were taken out in a screw tug to inspect the entrance 
to the harbour. On Friday the Congress settled down to 
business at Paris. Excursions on the Seine during the 
Congress and to the South of France at its termination 
were organised for those members who wished to have an 
opportunity of studying canal engineering and manageinent 
in France. 








public to allow any definite opinion to be expressed at | 


present. Our contemporary, however, discusses the question 
of the inspection of steamers and other travelling appliances 
in Switzerland, which it appears are by the Constitution left 
to the Governments of the several Cantons, with the result 
of considerable diversity of procedure and often considerable 
laxity in practice; and suggests that matters of this sort, 
which are of the highest interest both to the native and the 
foreign travelling population, had far better be left to the 
Federal Council. This expression of opinion from the most 


home-ruled country in the world, at a time when local self- | 


government is supposed to be the remedy for all evils every- 
where else, is of interest. The catastrophes of Ménchenstein, 
Zollikofen, and Ouchy, should be sufficient warning that very 


considerable revision of the rules governing public conveyance | 


in Switzerland, in the interest of the public safety, is urgently 
required. 


Through the courtesy of Messrs. Escher Wyss and Co., of | 
Zurich, we are enabled to give on page 110 an engraving of a | 
sister boat, constructed by Messrs. Escher Wyss and Co., and | 
the accompanying plan of the after part of the deck of the | 


Mont Blanc, which shows the course taken by the end of the 
steam receiver. 








INTERNATIONAL INLAND NAVIGATION 
CONGRESS. 


Tue fifth International Congress on Inland Navigation has 
recently been held in Paris. 
cussion were settled before the meeting took place, and copies 
of the papers were forwarded to the members. They embraced 
the following matters :—‘ Consolidation of Canal Banks,” 
three an mg “‘The Water Supply of Canals,’’ two papers: 
“Methods Employed in making Canals Watertight,” one 
paper; ‘“ Reservoirs,” four papers; “‘Stoppages in Canals,” 
five papers; ‘ Traction on Canals,” two papers; ‘‘ Dues and 
Tolls,” two papers; ‘ Régime of Inland Ports ;” “ Trafficand 
Tarifis,”’ three papers; ‘ Respective Use of Railways and 
Canals,” three papers; ‘‘ Improvement of Maritime Ports,” 


two papers. Only one out of the whole of these papers was | 


contributed from this country; the remainder were from 
France, Belgium, Germany, Italy, and Russia. The papers 
have been printed in large octavo size, which is a much more 
convenient form than the larger size adopted at the Man- 
chester Congress. 
one uniform size were adhered to. A great improvement might 
also be made in the manner of translation; the papers are 
given in French and English. The translators employed, 
both this year and at the Manchester Congress, are evidently 
not engineers, and fail to render correctly many of the 
technical expressions made use of. As the Congress has 


become a permanent biennial institution, it should not be a 
matter of much difficulty to retain a properly qualified 


The subjects selected for dis- | 


It would, however, be much better if | 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





NAVY 
Sir,—I would not have troubled you with any notice of the 
remarks of your correspondent ‘‘Superintending Engineer,” in 
your issue of the 29th ultimo, on my letter on ‘‘ Navy Boilers” in 
your previous issue, had there not been several statements made, 
which if allowed to pass without notice, might be taken by those 
who have no special knowledge of such matters to be correct. 
‘Superintending Engineer” says he has been to sea with my 
boilers in the mercantile marine. But for this statement I would 
not have supposed from the character of his remarks that he had 
ever seen my system of forced draught, as they betray a lack of 
any proper knowledge of it. 
I would take it that his sea acquaintance with my system 
amounts to being on board a steamer on a trial trip. ; 
‘*Superintending Engineer” inquires how I know that boilers 
with my system would keep from leaking if tried on board a war- 
| ship, seeing there are no boilers with my system in warships. 
| ‘Superintending Engineer” by asking such a question evidently 
| infers that the process of combustion must act differently in 
| boilers in warships than in other ships. The boiler, however, takes 
no account of the ship it is in, whether war or mercantile; it will 
leak or keep tight according to its treatment. I gave an example 
in the boilers of the City of Oxford with my system, where the 
tubes are as close to each other and to the sides of the combustion 
chamber as in any of the Navy boilers, and have tube-plates as 
thick. These boilers have been worked continuously at sea at as 
high a power as the Navy boilers work for an hour or two on full 
forced draught power, and their lowest power at sea would be 
destructive to any Navy boiler to attempt for continuous working. 
There has never na drop of leakage in these boilers with my 
system. Does ‘‘Superintending Engineer” imagine that if these 
boilers were fitted in a warship and worked as they are at present, 
| that they would leak; or if the ship they are now in was converted 
into a warship, the boilers being left as they are, that they would 
leak when the vessel was named a warship? The slightest common 
sense would enable one to understand that my system would act in 
warships exactly as it does in mercantile ships. te oe 
‘*Snperintending Engineer” conjures up difficulties in connec- 
tion with the furnace fronts used with my system if applied to 
Navy boilers. He mentions the boilers of the Royal Sovereign, 
which have four furnaces in each end, the two central ashpits 
being below the level of the stokehold plates, I can assure 
‘*Superintending Engineer” that if the stokeholds of the Navy 
boilers are safficient to work the furnaces at present with 6ft. 6in. 
or 7ft. length of grate, they will be sufficient for my system, where 
| the fire grates for equal power are il ably shorter ; 
| also, if the lower fires in the boilers of the Royal Sovereign are 
found workable at present, they will be no less workable with my 
system as regards height, while the shorter grates should enable 
them to be more easily worked. i 
“Superintending Engineer” has been rather unfortunate in his 
| reference to the ‘‘ grave inconvenience” in the Atlantic steamer 
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from a similar refit with my system, as an evidence of its not being 
effective in such cases, a ’ 

The Atlantic steamer, though not named, is doubtless the City 
of Paris. More space would certainly have been very desirable in 
that vessel, but, notwithstanding all the drawbacks arising there- 
from, if ‘‘ Superintending Engineer ” read the newspapers last week 
he would find the greatest steaming feat ever accomplished by a 
steamship there recorded of the City of Paris, she having beaten all 
previous records by making the passage from Queenstown to Sandy 
Hook in 5 daye 15 hours 58 minutes, ona distance of 2785 nautical 
miles, being an average speed of 20°483 knots per hour. This feat, 
accomplished with my system, under the disadvantages which 
“ Superintending Engineer” suggests would probably prevent its 
use in warships, is the most convincing proof possible. of its 
efficiency, even under such disadvantageous circumstances. It 
should remembered that with the closed stokehold system, 
which my system superseded in the City of Paris, the grates were 
20 per cent. longer than they are with my system, while the highest 
speed attained with that system between Queenstown and Sandy 
Hook was 5 days 19 hours 18 minytes on a run of 2788 miles, or an 
average speed of 20°01 knots per hour. 

Having given these explanations, it is scarcely necessary that I 
follow “ Superintending Engineer” in his attempt to exumine my 
reason for supposing my system would succeed in the Navy boilers, 
as his statement of these reasons is utterly wrong. ‘‘ Superintend- 
ing Engineer” actually gives as a quotation from my letter in 
inverted commas what is not only no ~ of my letter, but which, 
if he understood my system, he should have known is what it pre- 
yents from occurring. His quotation is:—‘‘ Tube leakage is caused, 
says Mr. Howden, by a rush of cold air when the furnace doors 
are opened, With my system there is only a rush of warm air and 
no leaks.” ‘‘ Superintending Engineer,” if he has ever been in a 
stokehold with my system at work, should have known that on 
opening the furnace door all rush of air, hot or cold, is prevented. 
Any air that passes in passes slowly and is hot. Giving his 
opinion that a temperature of ‘‘ quite 3000 deg. Fah.” exists in the 
combustion chambers, shows that ‘‘ Superintending Engineer” has 
much yet to learn about boiler temperatures; and further, bis 
remark that only double-ended boilers in the Navy leak and not 
single-ended boilers shows that his information as to Navy boilers 
is very defective. 

I believe I have given sufficient information regarding those 
points referred to by ‘‘Superintending Engineer” requiring 
explanation, and do not therefore intend to reply further at 
present to letters on this subject. JAMES HOWDEN. 

Glasgow, August 2nd, aM 

Sin,—Your correspondent ‘‘ Superintending Engineer,” in last 
week's issue, is anxious to ascertain the grounds [ have for making 
the statement that the orifices of tubes are ferruled by vacuum 
when a boiler is under the influence of induced draught. I beg to 
state that the ferruling of tubes by vacuum produced by suction 
is the result of a natural law, and requires but little explanation. 

In order to make observations on full speed boiler trials, I have 
fitted hollow stays in the combustion chamber where I could 
observe all that goes on, the same apertures also serving for the 
insertion of a pyrometer to indicate the temperature from the 
furnace to the funnel. By this means I have actually witnessed 
the action of the gases entering the tubes, as shown in your 
correspondent’s sketch, Fig. 2. With a locomotive at express 
speed, there is a suction in every tube, all resistance in the tubes 
is removed, and the flames strike into them without touching their 
orifices. I demonstrated this by a working model before the 
Boiler Committee of the Admiralty a few weeks since, when it was 
found impossible to cause the flames to come into contact with the 
orifices of the tubes. But reverse the process by substituting 
forced draught for induced, and all regularity of action ceases, the 
furnace is converted into a battery, and the tube plate intoa —— 
to receive the full force of the fire. The resistance in the tu 
having also to be overcome, the heat is localised, endangering the 
boiler. Your corr dent’ssketches illustrate the action precisely, 
and are very similar to what I used myself before the committee. 

Pocock-street, Blackfriars-road, W. A. MartTIN, 

London, August 2nd, 





A PROBLEM IN GYROSCOPES. 


Sin,—The phenomena of the gyroscope have been very fully 
explained in your columns, but all of your correspondents, even an 
‘Amateur Mathematician,” seem to think the calculation of the 
precessional movement so difficult as to be beyond their reach and 
that of most of your readers, Feeling interested in the subject 
you have started, I have been induced to look up the various 
sources of information available, so as to satisfy myself that the 
conditions were really too difficult for an ordinary engineer. 

In the article Py acon gol in the Encyclopedia Britannica, the 
author states that the best mode of attacking such problems is by 
means of Lagrange’s ‘‘ General equations of motion,” and proceeds 
with the analysis in the same way asis given in Routh’s “ Rigid 
Dynamics,” 

Now, Lagrange’s equations are beyond the reach of all but the 
“select few” who have had time and opportunity to study and 
capability to understand them; and their solution, when arrived 
at, leaves a very vague and indistinct impression on the mind. In 
the earlier editions Routh gives a method of solution by means of 
Euler's equations, which are more easily understood than Lagrange’s 
much mere general ones, He also gives another solution from 
first principles only, but these first principles include a knowledge 
of the ‘centrifugal forces” acting in the body, also the notation 
of the differential calculus. The precession is then taken to be the 
sum of the effects due partly directly to gravity and partly to the 
centrifugal forces developed by gravity. In Routh’s latest edition 
—1892, vol. ii., page 137—a still more simple method is given dis- 
pensing with the consideration of the centrifugal forces, but con- 
tinuing to use the notation of the calculus, 

I now venture to send you an adaptation of his method without 
that notation, and I think the demonstration can be grasped by any 
one who knows the meaning of the parallelogram of forces—same as 
the parallelogram of rotations—and the meaning of “sine” and 
“cosine.” The phrase ‘‘ Moment of momentum” explains itself, 
it is the momentum multiplied by the radius with which the 
body, or element of the body, is turning. The summation of such 
elements for the wheel of the gyroscope or for a top is denoted by 
C for the moment of inertia round the central axis, and by A for 
that round each of the two rectangular axes at the fixed apex. 
The mode of calculating A and C is given in Rankine and other 
books on ‘“ Applied 
Mechanics,” ‘To sim- 
plify the formule as 
much as possible, a 
top is taken in prefer- 
ence to a gyroscope, 
as the phenomena are 
similar, and we can 
leave out of considera- 
tion the weight of the 
ring which carries the 
axis of the revolving 
wheel. The mass of 
the top is then taken 
as unity, and dis- 
appears altogether 
from the equations. 
OC is the axis of the 
top;O A and O B are 
the revolving axes of 
referenceattheapex 0, 
making right angles with OC and with each other, O B being horizon- 
tal; O Fis the horizontal projection of OC; OL is the axis of the 
mn tof tum, The points O ZLIC F Aalways lie ina plane, 
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which revolves slowly round the vertical O Z with a uniform angular 
velocity, which we want to find, The action of gravity shifts the 
instantaneous axis of rotation of the top from OC to the position 
OI, as has already been fully explained in your columns, Let 
G = initial couple applied to the top, but measured in a plane 
at right angles to OL; 
a = angle the axis of the top makes with the vertical = Z OC; 
4 = distance from the apex O to the centre of gravity ; 
# = angular velocity of precession round the vertical O Z; 
n = angular velocity of the top about OC, its axis of figure; 
w = angular velocity of the top about O I, its axis of instan- 
taneous ae em died or 
, ndicular to i) 
CZ conmaeiieahes toO Zs 


Draw 


Then, since the relative angular velocity of the point C to the | 


instantaneous axis of rotation O I, supposed fixed for an instant, 
is w, the velocity of C is w*CI. But since C revolves around O Z 
with angular velocity py, the velocity of C is also u*C Z, Equating 
these two, and substituting 

CI=OC*sinIOC 

CZ=O0C ‘sina ; 
we have 

omniOGemepine. . cans e « OD 


The statical moment about the horizontal axis O B, due to 
gravity acting on the top, is g / sin a, which is equal to the change 
of t of tum it produces. ‘‘Change of moment of 
momentum” here means a change, not of its amount, but in the 
position of its axisO L. The existing amount is G, the angular 
velocity of O L round O Z is u, and by equating the statical couple 
to the ‘‘ effective couple” (D’Alembert’s principle), we get 





ghsina=p'GsinZOL.... (2) 
Now the 
(moment of momentum aboutOC)=Cn ... . (3)) 
t of aboutOA)=-AwsinIOC (4)f 





These two components are at right angles to each other. The 
equ. (4) is derived thus—(moment about O A)=A x angular 
velocity round OA, and the (angular velocity round O A) 
=wcos IOA= -wsin IOC. The negative sign is necessary 
because I O A exceeds 90deg. Take the resultant of the two com- 
ponents (3) and (4) about the horizontal line O F ; that is, multiply 
(3) by sin a, (4) by cos a, and add, gives 

Cusina - AwsinIOC, cosa 
Now, G cos FOL = G sin ZO Lis also the t of tum 
of the top about the horizontal line O F. Equating this to the 
value just arrived at 
GsinZOL=Cansina-AwsinIOCcosa. . (5) 

Substitute the value of wsin I O C from (1) and of G sin ZO L from 
(2) in (5), strike out the common factor sin a and transpose, we 
have 





_ gh+A pcosa, 
n= 2s 
Ch 

solving this quadratic 


Cat A Ce -4ghAcosa 


sil 2A cosa 
When the angular velocity x is very great, a close approximation 
to this is | 
= gh 
, Cx 


The period cf oscillation or nutation of the axis is very small— 
207A 

ag 

To arrive at this last result requires the solution of a differential 

equation. If we put T=number of turns per second, then 24 T=n. 

In an ordinary toy gyroscope supported at one end of the spindle, 


A= 4 C nearly, if the weight of the frame be neglected ; but if 


we take it into account, then probably A= 2C. Substituting these 
values, the period of nutation becomes 
2, 


Ty’ 

that is, there is an oscillation of the axis every two turns of the 
wheel, The wheel might make perhaps 100 turns in a second, 
then an oscillation would take place in one-fiftieth of a second, and 
it is during this short period that the variations of pressure at the 
apex occur according to the formula I quoted last week from 
Dr. Routh, who happily is still alive and engaged in writing a 
book on Statics, mere experimentalist cannot, of course, be 
expected to discover and measure such variations ; but they occur 
nevertheless as certainly as any predicted phenomena in practical 
astronomy. 

If the proper motion mw be given in azimuth at starting, the 
— will continue to move round the vertical, in this case with- 
out oscillation, and there will be no variation of pressure on the sup- 
port. Foraconical top spinning on the ground, when the height and 


diameter of the base are equal, A = 8}C, that is, there is an oscil- | 


lation of the axis every 84 turns of the top. In reply to “ Tutor,” I 
think he will find that in oscillation about a state of steady motion, 


is asmall quantity but not zero. If it were zero there would 


be no oscillation, and the variable angle @ would become the 
constant — a as in the above demonstration, which only proves 
that a steady motion is possible, not that it is ‘‘ stable.” 

If the axis of the gyroscope be placed horizontally at starting, 
the whole process of investigation is comprised in the following :— 
gh=nG, 

G=Cn, 
therefore « = g : (same as before). 


I hope the foregoing may change the opinion of some of those of 


your readers who have hitherto imagined the mathematics of the | 


gyroscope to be a subject beyond their reach. 


July 29th. T LB 





THERMO-DYNAMICS, 
Sir,—Your correspondent ‘‘J. J.” has not yet received a satis- 
factory reply to his question upon the above subject; and so, with 
In the figure, 


your permission, I will try to clear up his difficulty. 
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A BCD A represents the isothermal compression of a volume V 
of air at pressure y, to a volume v and pressure P, A, BC D A, 
represents the adiabatic compression of the same volume V at 
pressure p, to the same volume v and pressure P;. These diagrams 





may of course represent either compression ones from V to », or 
expansion ones from v to V. Pressures are measured vertically, 
and volumes horizontally. $ 
Thus, BC = £ = pressure before compression, or after expansion. 
AD=P = pressure after or before isothermal compression 
or expansion. 
A, D=P= pressure after or before adiabatic compression or 
expansion. 
E D= v = volume before expansion or after compression. 
EC = V = volume after expansion or before compression. 
In the case of isothermal compression from V to v, the area 
| ABC DA represents the heat of that compression between the 
| limits V and v only, which heat is abstracted by the refrigerator ; 
| or it represents the latent heat of expansion between the limits 
| vand V, being the amount of heat that must be supplied by an 
external source, so as to allow that expansion to be an isothermal 
one. If none such were supplied, the expansion would be an 
adiabatic, as is shown by A H. 

In the case of adiabatic compression from V to v, the area 
A, BC DA, represents the heat of that compression between the 
limits V and v only, which heat is imparted to the air itself, 
raising its temperature and pressure above that which would have 
obtained had the compression been isothermal. This area 
A, BC D A, also represents the heat lost by the air while ex- 
panding from v to V. 

In either case ABC DA or A; BC D A, represents the work 
done upon or by the air between the limits v and V, and ‘‘J. J.” 
must bear in mind that we are now considering expansion or com- 
pression as between these limits only, and are not taking into account 
the work done by a piston while delivering into a receiver, for 
instance, nor that done upon a piston while admission takes place. 
These amounts are pct anatot 9 upon the diagram by the area 
ADEFA or A, DEF A), that is, Pvor Pv. These, however, 
do not alter the condition of the air in any way, and may be 
neglected in so far as the main issue is concerned. 

It is necessary at this point to put down the simple formule for 
finding the area A BC D A or A, BC D Aj, because I fear “‘ J. J.” 
must have been misled by Mr. Donaldson’s letter of the 7th June. 

Volumes are in cubic feet, Pressures in pounds per square 
foot above a perfect vacuum. ¢ is the temperature of the air 
throughout isothermal compression as also that just before 
adiabatic compression from V tov, and is measured in degrees 
Fah. from the absolute zero of temperature. Tisthe temperature 
after or before an adiabatic compression or expansion measured in 
the same manner. 


Isothermal Expansion. : 
Given P, o, V; p=P. 2; ABCDA = Pv hyp. log. (%) foot- 
= 
pounds, 


Ea : P ? P 
Given P} 7, p; V=v. > ; ABCDA =P chyp. log. () foot- 
, 


pounds — a (2) 
Isothermal Compression. 


Given p, V; v7; P=p. v ; ABCDA=pVbyp. log.(~) foot- 
@ e 








| pounds . . «se es ws we moe (3) 
Given », P03 0=V. 2; ABCDA=p Vbyp. log.) foot- 
pounds ... +e. (4) 
Adiabatic Expansion. 
Given T, P,, V, 7; t=T (J ¥ ae 1, p=P, (. "g 
, s Pew ts 2009 =)) 0 5) 
A,BCDA,= 1°41 (+) j foot-pounds . . (5) 
23 ~ 
- ee PL y ow ach NF 
Given T, Py, pv; ¢=T(p) ; V=(>) 
y-1 
" ~ Foes P, 7 ) : 
A, BCDA, = Pp 141 - (>,) j foot-pounds (6) 
Adiabatic Compression. 
a et gc ian NN A 
Given pv Vt; T=t(—) ;P=p(—) 
. _ prssVY Vv " iy 
A BCDA,= 2" (7) -(*)} foot-pounds . (7) 
1 y-! 
7 Pe AeA. eho 
‘ieee ae (>) 

. - Vise 1/2 2 8 
ABCDA,= 15} (2) (p)} foot pte (8) 
For air, y = 1-408, y - 1 = ‘408, — = 0°71, — = 0 29, 

Now the intrinsic energy of a volume v of air at the pressure P is 





represented by the indefinitely produced diagram A N X DA 

| and naturally is the work that that air could perform while expand- 
| ing down to a condition of no temperature or pressure but infinitely 
| great volume. Its amount is obtained from (5) by writing P for P, 


and neglecting ( = r sie since V is infinitely great compared 
= 


with wv. 
Hence we have AN XDA= at : 
Similarly the intrinsic energy of a volume V of air at the pressure 
p is represented by the indefinitely produced diagram B M X C B, 
| and the amount thereof is obtained from (5) by putting » for P), 
| V for v, and an infinitely great volume for V. a 
| Hence we have BMXCB=?_Y. 
| But since the weights and temperatures of the air are the same 
| in both cases, p V = P v = 53°15 t¢ foot-pounds per pound of air, 
| and y — 1 is aconstant.*. area AN X DA=area BM XCB; 
| or in plain language, the intrinsic energy of the same air after 
| isothermal compression is exactly the same as it was before that 
| compression, and is in fact = 183°45 ¢ foot-pounds per pound of air, 
t being, as already explained, the absolute temperature of that air at 
any time during the compression. 

And sinee BM XCB= AN XD A, take away the common 
portion H N X C H, then the remainder the area AHC DA, 
which represents the work done, while a volume v of air at the 
pressure >. not P,, is expanding adiabatically to the volume V, is 
equal to the indefinitely produced area BM NHB. Add to each 
of these the area A B H A—which represents the difference in the 
work performed by the air when expanding isothermally from 
volume v and pressure P to volume V, and in that performed 
during an adiabatic expansion under the same conditions—and we 
have the total area A BC D A representing the isothermal com- 
pression of the air from V and p to v and P is equal to the in- 
definitely prolonged area A B M N H A, and these again both 
represent the heat that has passed away to the refrigerator. 

The foregoing shows that ‘‘J. J.” was perfectly right in his 
surmise that there is no loss of energy when air expands without 
performing external work, which everyone who has studied the 
subject at all knows that itcando. Air when expanding freely 
agitates its own particles, and performs internal work in that 
manner, but when it attains its former state as to quiescence it 
will be found that the work expended in agitating the particles, 
necessitating an expenditure of heat, is made up by the increase of 
temperature of those particles due to agitation. 

Your correspondent says that by isothermal compression he has 
brought the air or gas into a condition for doing external work 
which it did not possess before, and to suppose that this can be got 
for nothing is to upset the whole doctrine of the conservation of 
energy. Let us see whether it is had for nothing by supposing 
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the air to be first of all at an infinitely low temperature and pres- 
sure, and then going through the complete cycle of events. An 
amount of work represented by the area B M X C Bis first expended 
to bring the air up to the pressure » and temperature ¢ by adia- 
batic compression. Another amount of work A BC D A is required 
to isothermally compress it to the pressure P and volume. All 
that we can get back by expansion to its original state of zero 
temperature and pressure is the area A N X DA, which has been 
shown to be equal to the area BM XCB. There is, therefore, the 
area A BC DA unaccounted for, or the exact amount of work 
which passed to the refrigerator in the shape of heat. 

In another way, suppose the air to be isothermally compressed. 
We may now expand it from v to V adiabatically and perform an 
amount of work represented by AH CDA, or less than that 
expended by the area ABH A, and, furthermore, the air is dis- 
charged at a lower temperature than it bad before compression in 
the ratio of CH toCB. The amount of this difference is obviously 
the area BM N HB, which we know is equal to AHCDA, and 
this must be supplied from the universe or general surroundings 
some time or other. 

Also AHCDA, together with ABH A, make up ABCDA, 
the equivalent of the heat supplied to the universe by means of the 
refrigerator. The heat balance is complete. 

If the air had been expanded isothermally it would bave 
abstracted from the refrigerator all that was put into it, and the 
cycle would again be complete, and it seems strange at first sight 
that when none is taken back from the refrigerator there is only a 
difference of work represented by ABH A. But the reason for 
this is that the whole amount A BC DA in the refrigerator cannot 
be obtained in the shape of work unless the cycle be that of a 
perfect heat engine working from, and down to, the absolute zeros 
as indicated by ABMNA. That is to say, we should have to 
take the air at the zero points, compass it adiabatically to pressure 
B and volume 7, as indicated by the curve AH N. It would then 
expand isothermally from A to B, receiving the amount of heat 
represented by ABC DA, then adiabatic expansion would take 
place, as indicated by the indefinitely produced curve BM. The 
diagram of energy is of course represented by toe area ABM N A, 
which we know to be equal to the area ABC DA, or to the total 
heat supplied. The engine would be a perfect one in that case, 
but we have no absolute zero of temperature to go to. All that 
can be done under existing conditions is that the cold air discharged 
may be compressed adiabatically from the pressure CH to AD or 
P. Isothermal compression is impossible, because there is nothing 
to abstract the heat of compression. Heat cannot pass from one 
body to another as warm or warmer thanitself. The air may now 
be expanded isothermally from AD to BC, or from P to p, 
abstracting all the heat previously sent to the refrigerator or 
ABC DA, but the mechanical work performed during the whole 
cycle is only AB H A, or just as much as was lost when the air was 
isothermally compressed and adiabatically expanded. The air is 
now exhausted at the temperature that it had before compression, 
and the cycle and balance of heat is once more cumplete. 

If the air be expanded without performing external work, a loss 
of energy represented by A B C D A is incurred, but heat equivalent 
has been supplied to the refrigerator, and the heat balance is still 
true, for the air has exactly the same intrinsic energy in it, viz., 
BM XCB, tbat it had before free expansion, or A N X DA. 

The work done upon the air while compressing isothermally from 
V to v is given above, another amount of work was done upon it 
some time or another to raise it from a condition of zero tempera- 
ture and pressure and indefinitely great volume to the condition 
of pressure p, temperature ¢ and volume V ; in fact, imparting to 
and imbuing that air with an intrinsic energy due solely to its 
existence at the said temperature, pressure, and volume, whereas 
at the zeros of pressure and temperature it had none. This intrinsic 
energy may be given out again by the air at any time without 
drawing upon any source of heat, if there should happen to be 
anywhere for it to exhaust into, just as the air at pressure P,, 
temperature T, and intrinsic energy represented by A; BM X DA, 
may expand adiabatically from ¢ to V and perform the work 
indicated by A, BC D A, without external assistance. 

The great difference between adiabatic and isothermal expansion 
is, that the former cannot take place withont the air losing intrinsic 
energy toan amount which is the exact equivalent of the work 
done, while the latter takes place without the air losing any 
intrinsic energy ; but then it must be supplied from an external 
source with an amount of heat which is the exact equivalent of the 
work performed, otherwise the expansion cannot be isothermal. 

In the one case heat is abstracted from the universe, while the 
expansion is taking place. In the other it is abstracted from the 
universe, after expansion by reason of the air that is discharged 
being cooler than its surroundings. 

When air is isothermally compressed it is not altered in intrinsic 
value, but acts solely as a medium to store heat energy ; and 
similarly, when it is isothermally expanded, it acts solely as a 
medium whereby beat energy may be abstracted from that store, 
and turned into useful work without its own intrinsic energy being 
altered one whit. Of course ABCDA, divided by J, gives the 
number of heat units that pass to the cooling medium if the com- 
pression is strictly isothermal. Similarly A, BC D A,, divided by 
J, gives the number of heat units that go to raise the temperature 
of air when it is adiabatically compressed. J is = 775°47 foot- 
— according to the absolute corrected determination for 

anchester, and ‘‘J. J.” need not be in the least disturbed by the 
very peculiar views taken by Mr. Donaldson as to this, and the 
matter has been thoroughly well discussed in your correspondence 
columns under the title of ‘‘ The Values of y and J.” 

Mr. Donaldson is now sceptical as to the value of the specific 
heat of air at constant pressure, and says that it appears to vary 
from “237 to ‘26. In the hands of careless experimenters it might 
vary from ‘1 tol, or J might, as Mr. Donaldson would have us 
believe, vary from 750 foot-pounds to 850 foot-pounds. But we do 
not take cognisance of careless experimenters, and any value of 
J above 775°47 foot-pounds would clearly indicate carelessness; for 
Mr. Joule actually did, not once, but many times, mechanically 
raise the temperature of 1 lb. of water when at or near its 
greatest density temperature through 1 deg. Fah., by the expendi- 
ture of 775-47 foot-pounds of energy. What has been done many 
times may be done many times again, and it is therefore the 
height of folly to say that 850 foot-pounds might be required. 

As to the specific heat of air under constant pressure, I need 
only quote an extract from Rankine on ‘‘ The Steam Engine and 
other Prime Movers.” It runs thus:—‘‘The experiments of 
M. Regnault, by which the specific heat of air under constant 
pressure was determined at various temperatures from — 22 deg. 
Fah. up to 437 deg. Fah., and at various pressures of from one to 
ten atmospheres, and found to be sensibly the same under all 
these conditions, constitute, experimenta crucis, conclusive against 
that Jdolon fori, the hypothesis of caloric.” Those experiments 
also afford evidence of the fact that the scale of the air thermo- 
meter sensibly agrees with that of absolute temperature. 

Mr. Donaldson should by this time see that, in spite of his 
pertinacity, no one is likely to be influenced by his scepticism, 
especially since he cannot produce a single set of experiments that 
agree as to one particular value other than the universally 
accepted one of yy or J, or of the specific heat of air under 
constant pressure. Never mind; Mr. Donaldson has still the value 
of g left to amuse himself with, and so he may upset the gravity 
of your readers, as the formule in his letter of the 7th of June 
must have done. 

Taking as an example the one marked (3), he says:—‘‘And 
therefore, in expanding from the volume v, to the volume 7, there 
is a fall of temperature equal to 


( 1) 
iinkts«~ = ting COO 
PGP 


Now, for air = 2-451, and so, supposing v, were twice 7, 


1 
y-1 





and ¢, were 60 deg. Fah. or 521:2 deg. absolute, the fall of 
temperature is easily found to be, according to Mr. Donaldson, no 
less than 426deg. Truly this is wonderful for ‘J. J.” and ice 
makers. I must, however, leave this gentleman to correct his own 
errors; but all the three last formule are obviously wrong, and it 
looks as though he had turned his indices upside down. 

This letter is a long one, and will, I fear, try your and ‘J. J.’s” 
patience; but I could hardly say less and clear up the apparent 
difficulty at the same time, which I trust may now be the case. 

AntHony 8, Bower. 

St. Neots, Hunts, July 2nd. 





THE BARFLEUR. 

Srr,—Referring to the description of this ship in your last issue, 
I should like to point out that the alleged tendency of foreign 
warships to reduced dimensions is not borne out by facts. Though 
Italy and England are so far first in the matter of size, yet France, 
Russia, Germany and the United States have all got ships on the 
stocks larger than any they have afloat. 

It is remarkable that the Barfleur should be pointed to as an 
example of moderate dimensions, for in proportion to power it is 
unguestionable that she isa larger ship than the Royal Sovereign. 
Whether she is regarded as the successor of the Conqueror, or of 
the Impérieuse, there isa much greater relative advance than the 
Sovereign exhibits over her predecessors. There can be no more 
powerful argument for 14,000 ton first-rates than the fact that a 
ship of 10,500 tons can only carry four 10in. guns and an auxiliar 
armament much weaker than that of a first-class cruiser, wit 
armour which, while much reduced in extent, is only 12in. on the 
belt and Yin. on the barbettes, and all this with only a slightly 
higher speed and 150 tons less coal. However efficient the Barfleur 
may be, she is only a second-class battleship, and could not engage 
any of the first-class ships with which she is compared with any 
prospect of success. The Indiana, the Brandenburg, the Massena, 
and the George the Conqueror are all enormously more powerful, 
and if the Barfleur is all we can do on her displacement, the 
necessity for much larger first-rates is established. G. W. C. 

Brecon, August 2nd. 





THE ORIGIN OF THE 4FT. S$1N. GAUGE, 

Sim,—An interesting letter on the subject of the origin of the 
present standard railway gauge—4ft. 8hin.—eppeared recently in 
THE ENGINEER, page 507, and there seems no doubt that, as pointed 
out in that letter, the modern railway gauge followed from the 
earlier tramway gauge of the north country collieries, which was 
suited for both tramway and roadway coal wagons, with an outside 
gauge of 5ft. 

The first railway gauge was, however, not 4ft. 84in., but 4ft. Sin., 
and the 4ft. Shin. gauge did not exist until the Liverpool and Man- 
chester Railway did. The first public railway, the Stockton and Dar- 
lington—opened in 1825—was made 4ft. 8in. gauge, being 5ft. outside 
gauge, and 4ft. 8in. was also the gauge of the colliery railways at 
the time. The Stockton and Darlington remained 4ft. 8in. gauge 
for fifteen years, and was then widened in gauge in consequence of 
having to work in with the main north line of standard 4ft, 84in. 
gauge. 

The Liverpool and Manchester, the second public railway— 
opened in 1830—was commenced with the same gauge—4ft. 8in.— 
being commenced by platelayers brought from the Stockton and 
Darlington, and bringing their gauges with them, but in considera- 
tion of a contemplated higher speed of running an extra - was 
added to the gauge in making the line, as an additional clearance 
for the wheel flanges, increasing the gauge to 4ft. 84in. The same 
gauge as the Liverpool and Manchester Railway had to be used for 
the Grand Junction and the London and Birmingham Railways, 
forming the subsequent through communication to London, and 
the 4ft. 84in. gauge was consequently established as the standard 
gauge. 

It is an interesting circumstance that a further addition of 
another jin. for extra clearance, making a gauge of 4ft. 9in., was 
adopted on some subsequent railways—opened in 1839-1840, 
namely, the York and North Midland, Birmingham, Derby, 
Chester and Crewe, Manchester and Birmingham, and Manchester 
and Leeds, but these have been since altered to the standard gauge 
4ft. 8hin. In North America, however, a 4ft. 9in. gauge has been 
adopted by the Pennsylvania Railway and a number of other rail- 
ways southward of that line, but the majority of the United States 
railways and all the Canadian railways are 4ft. 8hin. gauge. 

August Ist W. P. MaRsHALL, 





NARROW GAUGE RAILWAYS IN IRELAND. 

Srr,—In your last issue the list of narrow-gauge lines, as given 
by Mr. Hopkins, requires a slight correction | some additions, 
viz.:—The Finn Valley, 13} miles in length, is the ordinary Irish 
gauge—®5ft. 3in.; but a Bill was promoted last session to redu:e it 
to 3ft., in order to have it the same as the West Donegal and other 
extensions now worked, or to be worked by it—the Finn Valley 
Railway Company—when completed. The West Donegal iseighteen 
miles in length ; the extension to Killybegs, a safe, commodious, 
and easily-accessible—at all states of the tide—harbour, is nineteen 
miles, and will be open in the course of a few months. Another 
extension of the Finn Valley to Glenties, twenty-four miles, 
is also in progress. The Portrush and Giant’s Causeway Electric 
Tramway, eight miles, and the Bessbrook and Newry Electric 
Tramway, three miles, have been open for some years. These 
additions will bring up the length of the narrow gauge to 386 miles, 
and some additional short extensions are proposed, 

Killybegs, July 27th. J. L. D, MEAREs, 


LIFEBOAT SATURDAY. 

Sir,—I trust the moving appeal made a few days ago by Mr. 
McConnell, of Manchester, to the women of England to take up the 
lifeboat cause will call forth a willing response. 

Such help will be invaluable and most fitting, for devoted women 
have ever been associated with works of mercy. In time of war 
there are myriads of loving hearts and hands at work for the 
wounded and suffering. Why not also in this more humane and 
Christian field where the bloodless honours are nobler if less con- 
spicuous? 

Surely the heroism which leaves the shelter and comfort of home 
on the instant call of duty to face surge and tempest in hope to 
rescue some perishing stranger is not to be rated lower than that 
which seeks renown on the murderous battlefield! The fact is, the 
call has never clearly come home to us, and now that this direct 
and pointed appeal is made, many earnest hearts will be anxiously 
awaiting the result. 

Wives and daughters of England, you have never had such an 
opportunity of showing your admiration of, and glory in this 
uniquely British service, the very pink and embodiment of 
gallantry. If you will help in committee or other work, a move- 
ment will be started which will greatly determine the future of this 
Institution—for when the women of England step into the breach 
they will carry all before them. J. F, PEARSON, 

Manchester, August 2nd. 


BRAKE HORSE-POWER. 


Sir,—I regret that I am unable at this moment to reply fully to 
Mr. McLaren’s interesting letter. I hope to be able to do so next 
week. Meanwhile I may correct one or two misunderstandings. 
First, as to ‘‘littleengines,” I referred to the Oxford engines, which 
are certainly ‘‘ little,” seeing that they only indicate under 
150-horse power. Secondly, the Royal Agricultural Society never, 
to my knowledge, used any brake but Appold’s, The Prony brake 
avoids the abomination of compensating levers. I hope to beable 
to send you a sketch of a Prony brake, and so satisfy Messrs, 
McLaren’s curiosity. 

I can scarcely think that Messrs. McLaren are serious when they 
cite the experiment detailed at the bottom of the first column, 
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page 89, of THE ENGINEER as a proof that engine friction aug. 

mented with the load, They had absolutely no means of know. 

ing whether it did or not, for the indicator and the brake alone 

could not tell them. May I ask for explanations on this point’ 

The proper amount of load for a brake is that which gives the least 

possible tail pull. AN AMERICAN IN Evurorg, 
Berlin, August 2nd. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The American Institute of Mining Engineers held its summer 
meeting at the Hotel Champlain, a large summer hotel on the 
shore of Lake Champlain, miles north of New York. Op 
June 29th there was an excursion to Port Henry, 60 miles south, 
where the party was entertained at lunch at the ruins of the old 
French port on Crown Point, and then visited the iron mines and 
magnetic separating plant of the Port aga | Iron Co., and 
Witherbee, areas and Co., at Mineville. The non-Bessemer 
workings are in large chambers, and the shafts are at an angie of 
about 45 deg. The mines are reached by a railway with grades of 
1 in 25, sharp curves and several switchbacks, or ‘‘zigzags,” An 
overhead cable conveyor tramway on the Bleichert system is in 
operation here. On June 30th there was an excursion over the 
narrow gauge Chateaugay Railroad to the iron mines and separating 
and concentrating plant at Lym Mountain, and thence through the 
wild scenery of the Adirondack Mountains to Saranac, 75 miles 
from the lake. The sessions were held in the evenings, and were 
mainly devoted to papers and discussions on concentrating and 
separating plant fur the treatment of iron ores. In regard to 
crushing, the general sentiment appeared to be in favour of rolls, 
provided the ore is dried before being fed to the hopper; but there 
were many advocates of movable jaw crushers, particularly of the 
multiple jaw type. A Chase magnetic separator was cn exhibition, 
in which the granulated ore is automatically separated into four or 
more grades of metallic purity. ~ 

A new magazine gun.—The Ordnance Bureau of the United States 
Navy Deparcment has ordered an experimental gun of the Durst 
magazine pattern for test, using the special navy cartridge, and the 
gun is being manufactured by the Pratt and Whitney Company, 
One of these guns, made in Birmingham, bas fired 800 cartridges, 
using common powder, but smokeless powder will be used in the 
new test gun. The magazine is cylindrical, and is protected by a 
steel case, the mechanism becoming a portion of the forestock. It 
contains ten charges, and is loaded by a clip or charger. The cut- 
off resembles the section of a cylinder cut in parallel lines with the 
tube, the effect being that the cartridges in the magazine are per- 
fectly protected while the gun is being used as a single breech- 
loader. Not one of the cartridges can be seen or touched. 
Another special feature is that the firing pin and spring are 
united in one device, being removable from the bolt without the 
chance of loss of important parts or screws, The magazine is 
operated on the spiral principle, the tension being readily con- 
trolled by the operator. The gun weighs eight pounds when the 
magazine is unloaded, It will be submitted to the Board of 
Government Experts at the Springfield arsenal as a competitor 
with the magazine guns, principaily of foreign invention, which 
have been under investigation and examination for some months, 
with the idea of the adoption of such a gun for the United States 
army and navy. 

Fast train.—The Philadelphia and Reading Railroad is running a 
very fast train from Philadelphia to Atlantic City, a distance of 
fifty-seven miles, The time is seventy minutes, including ten 
minutes for the ferry from Philadelphia, which leaves sixty minutes 
for a railway run of 554 miles, or an average running speed of 
55} miles per hour without stops. The train consists of eight cars, 
generally including one or two heavy Pullman cars, and the weight 
is about 225 to 250 tons. The run is a regular one made daily, and 
is always made on schedule time, 

Storage battery cars. — The Second-avenue Street Railway 
Company, of New York City, has applied to the State Board of 
Railroad Commissioners for permission to operate its line by 
storage battery electric cars, and the matter is now under con- 
sideration. The King’s County Elevated Railway Company, of 
Brooklyn, N.Y., also proposes to operate its line by storage battery 
cars, instead of steam locomotives as at present. It was at first pro- 
posed to use the overhead wire trolley system, placing poles between 
the tracks, with arms carrying a wire over each track ; but the 
ebjection was, that any failure of the wire or power plant would 
stop the entire road, a most serious affair for a city line with an 
enormous traffic, The weight of storage a cars has hitherto 
been a serious objection, but this is now said to have been reduced 
nearly one half. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE event of the trade in this part of the kingdom since last 
report has been the issue of the accountant’s report to the Iron 
and Steel Trade Wages’ Board showing the net average selling 
prices of iron obtained for the months of May and June. This 
report establishes the net average of all classes of iron—bars, 
hoops, sheets, plates, &c., at £6 7s. 616d. This figure compares 
with £6 10s. 6:21d., which was the declared average for March and 
April, so that a reduction now appears of 3s. 6d. per ton. Compared 
with May and June of last year the return is a rise of 3d. per ton, 
the net average of the date having been £6 7s. 9d. 

The return affects the districts of North and South Staffordshire, 
Shropshire, Derbyshire, Lancashire, and South Yorkshire, but it 
will be satisfactory to the workmen in all these districts to learn 
that it has been decided to make no reduction in wages. Were the 
sliding scale being exactly followed, wages would necessarily fall, 
but the Midlands scale is at present in abeyance, with the object of 
not reducing the Midland ironworkers’ wages below the figure 
which is being received by the men in the North of England. 
Wages will still remain on the basis of 8s, per ton for puddling. 

The nature of the accountant’s return has occasioned some sur- 

rise and some disappointment, especially in face of last week's 
North of England return showing an advance of sixpence. The 
decision too of the Standing Committee to make no alteration in 
wages is called in question in some quarters by ironmasters, who 
are averse to being called upon to bear the whole of the reduction 
in prices without asking for any assistance from the men. ; 

On the whole, however, the resolution of the committee is 
perhaps wise, since any proposal to reduce the Midland men below 
the North of England, would certainly occasion serious dissatisfac- 
tion, and perhaps lead to the stoppage of the furnaces, Whether 
a further reduction in selling prices will appear when the next 
bi-monthly return is made for July and August is a question which 
is this week being somewhat anxiously discussed. : 

The August bank holidays have interfered a good deal with 
operations at the ironworks this week. Many of the works were 
closed up to the middle of the week, and in some instances they 
will remain idle throughout the entire six days. Unfortunately the 
condition of the demand in the manufactured iron trade is not 
such just now to furnish any incentive on the part of masters to 
curtail the usual period of suspension. Much of the work under 
execution is of a very band-to-moutb sort, and it is the exception 
to find concerns with much forward business on the books. . 

The attendance on Change in Wolverhampton ae pan and in 
Birmingham this oe ang afternoon indicated that many of the 
ironmasters are taking holidays. The reports brought in from 
the districts evidenced continued slowness on the part of merchants 
in giving out export orders for rolled iron, and a disposition by 
local consumers to purchase only moderate lots. < 

Prices of manufactured iron do not improve. Of this sufficient 
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roof is afforded in the accountant’s return. But more certain 
Prdication still is found in the statements of consumers of the 
rates at which ironmasters are offering to do business. Some 
extraordinary figures were mentioned this afternoon in Birmingham 
alike as regards sheets and bars, but upon the open market sellers 
maintained as firma position as they could, Galvanised a 
sheets are in rather a better demand at nominally £11 12s, 6d. to 
£11 15s. of 24-gauge at outports, but common qualities for South 
America are rey in some instances at as low a figure as £11. 
Plain sheets are in fair call at £6 17s, 6d. to £7 for singles ; £7 to 
£7 5s, for doubles ; £7 17s. 6d. to £8 for trebles. Hoops are 
£6 2s, 6d., and gas tube strip is £6. For bars £8 is asked for 
marked sorts ; £7 for second descriptions ; and £5 15s. 6d. upward 
for common. . : . . - 

The pig iron market is showing signs of improvement in one or 
two directions which are very age tay) Owing to the compara- 
tive small present make, stocks either in makers’ or consumers’ 
bands are very small, and this is leading to a greater firmness in 

rices. Medium native pigs and cinder pigs have strengthened 

. to ls. per ton, and they are being assisted also by the cer- 
tainty which now exists that there can be no reduction in fuel 
prices this year. This latter circumstance is a most important 
element, too, in calenlating the probable future prospects of the 
trade in Midland pigs, such as Derbyshires, Lincolns, Northamp- 
tons and similar makes, 

With autumn in measurable distance, it is now becoming very 
apparent that coal will maintain its present level for the rest of 
the year. Ironmasters therefore must not look for any assistance 
in this direction, and must indeed negotiate their forward con- 
tracts in full expectation of dear fuel right into next year. 

Native cinder pigs are quoted 37s, 6d. ; part mines, about 45s, ; 
al] mine hot blast, 62s. 6d. ; and cold blast, 95s. to 100s. Midlands 
are in tolerably good sale. 

Lincolns are quoted 47s, 6d.; Northamptons, 44s. 6d.; and 
Derbyshire about 1s, less; while for Lilleshal! hot blast 62s, 6d. is 
asked, with a little less for cold blast. 

In the North Staffordshire iron trade, specifications at the iron- 
works have come in more recently than of late, and there is a more 
hopeful tone being entertained as to the future of the trade. 
Buyers for the home market are still somewhat reluctant to enter 
into forward contracts, but there have recently been received some 

indents for export. Indian and Australian houses are show- 
ing signs of revival, and another pleasing feature has been the 
receipt of several orders from the Argentine, The works are now 
running with more regularity than for months back. This increase 
of demand has, unfortunately, not made prices any better, and 
they continue unusually low. Crown bars, £5 17s, 6d; bridge 
plates, £7. Pig iron is in steady request. 

A special conference of the Miners’ Federation of Great Britain 
was opened in Birmingham on Tuesday, and will be continued for 
some three or four days. The proceedings on the opening day were 
private. It was reported that representatives were present from 
all the important centres, except Durham and Northumberland. 
Reports were presented from the different districts represented on 
the question of continuing to play one day each week. Amongst 
the other subjects to be dealt with are the Eight-hours’ Bill, 
Employers’ Liability Bill, Coal Mines’ Regulation Amendment Act, 
and the Trades Union Congress. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester,—A continued absence of any appreciable improve- 
ment is still the noticeable feature throughout the engineering, 
iron, and coal trades of this district. Here and there rather more 
work is reported amongst the leading machine tool makers, and, 
as | have previously mentioned, some of the large shops engaged 
on heavy stationary engine work are better employed than they 
were a short time back; but taking the engineering trades all 
through, slackness, and a decreasing weight of new orders coming 
forward, is the general report. This unsatisfactory outlook 
amongst engineers and the principal iron-using industries is 
reflected in the continued limited weight of business coming for- 
ward in the iron and coal trades. Users of iron still restrict their 
purchases, for the most part, to very small quantities for imme- 
diate requirements, and, notwithstanding the present low prices, 
show no disposition to buy forward ; whilst all descriptions of 
round coal for steam and forge purposes hang heavily upon the 
market, with supplies plentiful, although a large proportion of the 
collieries are not working more than three to four days per week. 

The Manchester Iron Exchange, on Tuesday, was only mode- 
rately attended, and the business doing was nae entirely of a 
hand-to-mouth character. Makers and manufacturers are, 
however, as a rule, kept fairly going with orders for present deli- 
very, but it is very exceptional where they have any weight of 
work ahead, and in this respect there is much the same depressing 
prospect of trade that I have reported for some time past. Lan- 
cashire makers of pig iron still quote on the basis of about 
44s, 6d. for forge to 45s, 6d. for foundry, less 24, delivered 
Manchester, but beyond occasional renewals of contracts with 
regular customers, they are doing little or nothing in the open 
market, District makers are securing a fair amount of business, 
and some of the Derbyshire makers seem to be pretty fully sold for 
the present. There have been ready buyers of roam em at 
about 43s, for forge, to 44s. for foundry, less 24 per cent., 
delivered Manchester, but, although possibly this figure might be 
taken for forge numbers, which are only in very limited request, 
makers do not quote under 43s. 6d., and in foundry iron, moderate 
sales have been made at about 44s, 6d., less 24 per cent., delivered 
here. For Derbyshire iron, quotations remain firm at about 
44s, 6d. and 45s, for forge, to 48s. for foundry, less 8 per cent., 
delivered Manchester. With to outside brands, the 
fluctuations in prices renders any definite quotations very difficult. 
In Middlesborough, prices continue to tend slowly downwards, and, 
although some makers still quote 48s. 10d. net cash, for good 
foundry qualities, delivered equal to Manchester, 6d. under this 
figure would represent more nearly the actual selling price, and 
low quotations continue to be made for forward delivery. In 
Scotch iron there has been rather a bardening tendency in some 
of the cheaper brands, but this scarcely materially affects ordinary 
current prices, which average about 45s, for Govan, 46s, for 
Carnbroe, 47s. for Eglinton, and 48s, 6d. for Glengarnock, net, 
prompt, cash, delivered at the Lancashire ports, 

The principal finished iron works in the district are kept about 
fully engaged on work in hand; but the orders that are bein, 
secured asa rule are of no t ~— and prices remain low an 
unremunerative. Delivered in the Manchester district, Lancashire 
bars do not ave more than £5 15s., with some North Stafford- 
shire qualities still fetching £5 17s. 6d. Ordinary merchant sheets 
remain at £7 5s, to £7 7s, 6d., and the Associated Hoop Makers 
still quote £6 5s, for random, up to £6 10s. for special cut lengths. 
_In the steel trade the business doing continues only of very 
limited dimensions, with prices showing no material change from 
last week. For good foundry hematites, 58s., less 24, delivered in 
the Manchester district, is about the average quotation ; but 
buyers with orders of any weight could place them at 6d. or ls, 
= ton under this figure. For steel billets, £4 15s., net cash, 
elivered in Manchester, represents the average quoted price ; but 
ho business of any importance, under this figure has been taken. 
The inquiries coming upon the market for steel boiler plates con- 
tinue mostly small in weight, and for immediate delivery ; Lanca- 
shire makers are still firm at £7 7s. 6d., for delivery to consumers 
in the neighbourhood of Manchester, and have booked moderate 
quantities at this figure ; but steel boiler plates from other districts 
are to be bought at from £7 2s. 6d. to £7 5s, per ton. 

Several improvements have recently been introduced by Messrs. 
Browett, Lindley, and Co., in their well-known special engines for 
electric lighting purposes, amongst which may be aatioed an im- 











proved shaft-governor, and a self-adjusting device for the crank- 
pin brasses in the connecting-rod. By means of the latter arrange- 
ment, which may really be termed a self-adjusting nut, any wear 
is automatically and continuously taken up, thus entirely prevent- 
ing all knocking or loss of lubricant, and thereby avoiding bot 
bearings, One of their engines, coupled toa dynamo, and fitted with 
this new arrangement, I had an opportunity of inspecting at their 
works, after it had been working for six months at 250 revolutions 
per minute, without any necessity for hand-adjustment, and it was 
still absolutely noiseless in its running. The improved shaft- 
governor is a development of the one made by the firm twenty 
years ago, which, after their long experience, they have been 
enabled to improve by eliminating several minor defects. By intro- 
ducing hardened steel knife-edges in several of the parts where the 
greatest strain occurs, they have considerably reduced friction, thus 
securing greatly-increased sensitiveness and power in the governor. 
A number of these new governors has been fitted to their recent 
electric light engines, and they have secured exceptionally good 
results, enabling the engines to be governed under two per cent., how- 
ever the load might vary. Amongst other work they had in hand 
were several 300-horse power high-speed single-acting engines, for 
driving colliery ventilating fans. The firm have alsojust completed the 
erection of entirely new works at Patricroft, near Manchester, 
which have become necessary to meet the increasing requirements 
of their trade. These works, which have been laid out in accord- 
ance with the most modern ideas for engineering establishments, 
are within easy distance of the London and North-Western Rail- 
way and the Manchester Ship Canal; and the main machine and 
erecting shop is a lofty, well-lighted building, 180ft. long by 60ft. 
span, traversed from end to end by an overhead 10-ton rope-driven 
travelling crane. This shop is fitted with a complete plant of 
modern machine tools, many of which have been specially con- 
structed for dealing with the various parts of Messrs. Browett, 
Lindley’s electric light engines, one of these being a specially 
designed boring machine, which is also arranged to mill vertical 
and horizontal surfaces, which could not well be dealt with in the 
planing machine. 

Mr. George Whittaker, of Britannia Mills, Manchester, bas 
introduced a very —— arranged governor for gas engines. This 
new governor, which has been designed as an improvement to his 
already well-known ‘‘ Manchester” gas engine, consists simply of a 
short lever at the side of the engine, weighted by a sliding ball, 
and regulated by means of a short coil spring, to prevent its coming 
down too quickly—an arrangement which dispenses altogether with 
any complication of working par’s liable to get out of order, and it 
has been tested for the last six months upon a gas engine set down 
in Messrs. Whittaker’s works, with the very best results. The 
special advantages of this new arrangement are not only its extreme 
simplicity and small cost, but the engine can, without stopping, be 
regulated to any speed that may be required, by simply stining the 
weight to the requisite position on the lever, and I understand that 
it has proved so much more effective than any previous governor 
that Mr. Whittaker has tried, that he is now adapting it to all the 
gas engines he is making. 

Business in the coal trade still moves on very slowly in all 
descriptions, suitable either for house fire or iron-making and 
general manufacturing purposes. For the latter qualities of 
round coal prices are well maintained, and forward contracts are 
not being entered into, except on the basis of current rates, but 
here and there, for temporary sales, there is some slight giving 
way. Common round coals, for steam and forge purposes, are 
weak and irregular, and for inland requirements do not average 
more than 7s, 9d. to 8s, per ton at the pit-mouth ; whilst for ship- 
ment very low figures are being quoted to clear away quantities 
promptly, and delivered at the High Level, Liverpool, or the 
Garston Docks, it is exceptional where ordinary Lancashire steam 
coal is fetching more than 8s, 6d. to 8s, 9d. per ton, whilst the 
best North Wales steam coal is readily obtainable at 9s, 6d. per 
ton, delivered in wagons at Birkenhead. The limited production 
of slack, owing to the present depressed condition of the round 
coal trade, is causing a continued scarcity of engine fuel, and 
prices, so far as Lancashire collieries are concerned, are very firm 
at fully late rates, ordinary descriptions of burgy fetching 6s, 6d. 
to 6s. 9d.; best slack, 5s, to 5s. 6d.; medium sorts, 4s, 3d. to 
4s. 9d.; and common, 3s. 6d. to 4s. per ton at the pit-mouth ; but 
slack from the Yorkshire district is being offered at lower figures, 
and with the approaching usual holiday stoppages of works through- 
out Lancashire, there is a probability of lessened pressure for engine 
fuel. 

Barrow.—The trade in hematite pig iron is very quiet, and 
orders are not offering for much weight of metal. Thedemand for 
Bessemer iron is restricted, generally speaking, to orders for 
prompt deliveries, and they do not represent a large weight of 
metal. The home consumption is not large, and the chances of an 
increase in trade are not good. In forge and foundry iron very 
little indeed is being done, and inquiries from all sources are not 
strong, nor is there any spirit in the trade generally. Prices show 
no variation. They stand at 49s. 6d. By ton, net cash, for 
warrant iron, and makers are asking 51s, 6d. for parcels of mixed 
Bessemer Nos., net, f.0.b. Stocks for the first time for some weeks 
— show an increase, although only to the extent of 103 tons, 

ey now stand at 41,483 tons, being a decrease of 102,810 tons 
since 3lst December, 1891. There are thirty-nine furnaces in blast, 
compared with forty-one in the corresponding week of last year. 

In the steel trade a quieter tone is observable in some depart- 
ments ; but in heavy rails some large orders are reported to have 
been booked at the advanced price of £4 8s. per ton, net f.o.b., 
and new inquiries are also te hand, which it is hoped and expected 
will lead to new business, In steel shipbuilding material, however, 
there is a very quiet tone, and the inquiries are very few. Very 
few orders are, in fact, in the market ; and it is probabie that short 
time will have to be worked, if a better trade is not at once esta- 
blished. Prices remain the same all round. Tin-plate bars are 
quiet, and there is only a limited trade doing in hoops, billets, 
wire rods, or slabs, and the steel casting trade is not so brisk as it 
has been. 

Shipbuilders have nothing new to report, and the orders offering 
are not only few, but represent a small tonnage. 

Engineers are not so busy as they have been, either in the marine 
or the general departments, and orders are not coming to hand 
freely. 

faa ore is in quiet request at 9s, per ton for average qualities 
net at mines, 

Shipping remains very quiet. The exports of metal this week 
from West Coast ports represent 11,589 tons, compared with 
16,920 tons in the corresponding week of last year. The decrease 
in shipments this year compared with last year amounts to 62,952 
tons of pig iron and 114,356 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE tendency in the iron and coal trades of the district is 
toward improvement. Hematites are now from 57s. to 58s. per 
ton, delivered in Sheffield ; forge iron, 40s. to 41s, A very slight 
increase in the present demand would be sufficient to cause an 
advance in prices. Of this, however, there are few indications at 
present. At the same time the hopes of consumers in still lower 
values are groundless, There is no prospect whatever of any 
reduction this season. When consumers fully realise this fact, 
there will no doubt be a speedy development of the iron and steel 
trades. Circumstances are favourable to a healthier state of 
business. The uneasiness in the coal trade has away, and 
the public stores contain very limited stocks of iron—41,585 tons 
at Gunaee, and 25,506 tons at Middlesbrough. 

In the coal trade the contracts for the year have resulted in 
last season’s prices being generally obtained, which is rather 
more than was anticipated a short time ago. A steady London 
trade is doing in house coal, and a fair business is maintamed with 





other markets. Silkstones are at lls. to 12s, per ton; Barnsley 
house, 10s. to 10s, 6d.; other seams, in lower qualities, from 
9s. per ton upwards. A very large demand exists for steam coal, 
the export trade being fully up to an average from this district, 
Barnsley hards for foreign markets make 9s. to 9s, 6d. per ton; 
gas nuts, 8s. to 770 ton; manufacturing coal at from 5s. to 
6s., is steadily called for; coke, 12s, to 14s, per ton for foundry 
sorts ; smelting coke is dearer. 

Cutlery and the general run of the old staple trades are very 
much depressed, the causes being those already indicated—the 
operations of hostile tariffs, and partly owing to continental com- 
petition, The one, indeed, is largely the cause of the other, for as 
the German is shut out of the States he seeks compensation in 
Indian and other British markets. All the branches of the cutlery 
trade are affected—pen and pocket knives, table knives, and even 
razors, Silver plate and electro wares are also in lighter request, 
but there is more doing in files. 

The Master Cutler of Sheffield is always elected in the first week 
of August, and formally installed, with the accustomed quaint 
formalities, on the first Thursday of September, when the Cutlers’ 
Feast is held. This year the office is again held by a cutlery 
manufacturer. Mr. Robert Belfitt—of Messrs. George Butler 
and Co., Trinity Cutlery Works—is succeeded by Mr. J. 
Furness Atkinson, head of the firm of Messrs, Atkinson Brothers, 
Milton Works, Milton-street. Mr. Atkinson, who is well 
known locally, has done much excellent work in the Shef- 
field district, and has always been an enterprising and suc- 
cessful business man. His firm have had a great deal of Govern- 
ment cutlery to make for the army, and it has been thoroughly 
satisfactory. Mr. Atkinson, who is an accomplished linguist, has 
travelled all over the Continent in the ordinary course of his busi- 
ness, which is one of the best in the town. Some years ago he took 
a determined stand on behalf of the public in regard to a right of 
way through Rycroft Glen, a charming walk in our immediate 
neighbourhood. Mr, Atkinson fought the case at Leeds Assizes 
in the public interest and won it. The Master Cutler elect will 
not be the last of the Masters in the cutlery craft. Mr. George 
Howson, who is senior warden, wiil be the master for the fullowing 
year, and he is a member of the house of Messrs. Harrison 
Brothers and Howson, cutlers and silver platers ; while the junior 
warden—Mr. C. H. Bingham—is a principal in the firm of Mesars, 
Walker and Hall, silversmiths and cutlers, Electro Works, 
Howard-street. The Cutlers’ Company will thus have four Master 
Cutlers, who are cutlers, in succession. 

There are few concerns in our district to equal Messrs. Samuel 
Fox and Co., Stocksbridge Works, Deepcar. The balance-sheet 
just issued sbows a profit for the year of £39,908 15s. 4d., which, 
added to £10,681 12s. 6d. from last year, gives a total of 
£50,590 7s. 10d. It is proposed to declare a dividend at the rate 
of 15 per cent. per annum, towards which an interim dividend 
at the rate of 10 per cent. per annum was paid on the lst March 
last. This will absorb £36,000, leaving £14,590 7s. 10d. to be 
carried forward. In their report the directors express their deep 
regret at the death, on the 25th April last, df their esteemed 
colleague, Sir James J. Allport, ‘‘ whose large experience and 
matured judgment,” they add, ‘‘were of great service to the 
company.” Mr. 8. G. Richardson, an ex-Master Cutler of Shef- 
field, has been elected to the vacancy. 

Messrs. J. Grayson-Lowood and Co., silica and ganister works, 
Deepcar, Sheffield, and Middlesbrough, declare 74 per cent. for 
the year. This is 2} percent. less than last year, the difference 
being attributed to the Durham strike, which had a most preju- 
dicial effect on all trading concerns whose business lay, as this did, 
with blast and steel furnaces. 

The wagon companies have had a very good year. In their 
forty-seventh half-yearly report the directors of the British Wagon 
Company report that their business has continued profitable. The 
dividend is 10 per cent. The North Central Wagon Company pay 
8 per cent. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE throughout this district continues very dull, and in no 
department can business be said to be in a satisfactory condition ; 
but, nevertheless, people generally are beginning to hope that the 
worst has been experienced, and that the downward movement 
which was commenced two years ago may speedily give place to 
something better. Consumers and merchants have long been 
keeping their stocks within the narrowest limits, and will have 
little upon which to draw if a sharp reaction were to setin. As it 
seems likely that prices have touched bottom, or nearly so, there 
appears now considerably more desire to buy, and in several 
departments orders are now being more freely booked than 
they have been for months past. Our export trade is im- 
proving a little and freights with it, so that the future may be 
in| more hopeful. In the pig iron trade of this district it 
is evident that consumers do not look for any further material fall 
in prices, because there is no backwardation for forward deliveries, 
the buyers paying as much for deliveries up to the end of the year 
as for prompt, whereas last month Is, less was offered for forward. 
Judging from the way in which the furnaces have re-started work 
—there are now more in operation than there were when the 
Durham strike commenced—pig iron making at present is not 
altogether an unprofitable business, otherwise a number of the 
furnaces would have been kept idle. In several instances the pro- 
prietors of furnaces stated that they should not resume operations 
after the strike until some profit could be made, and as they have 
been re-started it is to be inferred that they will be able to make 
ends meet. Then there is a set of blast furnaces which is to 
be carried on by the creditors as long as no loss is involved, and 
they are working yet. There is no doubt that pig iron 
makers are better off than they were when the Durham strike 
began, for then they could only get 35s, per ton for their No. 3, 
and had to pay 13s. 6d. to 14s. per ton for their coke, whereas 
recently 40s. to 41s. 6d. has been paid for the iron, and coke could 
be bought at 12s, 6d. to 13s., delivered at the furnaces on Tees-side. 
Of course, a good deal of the iron now being delivered was not 
booked at the higher figures, but at 38s. to 39s, Makers had not 
got through their arrears of orders, and still are in a position to 
sell very little ; in fact, some of them cannot supply all that they 
have contracted to deliver, and say they are nearly pulled out of 
their offices by customers whose iron has not been delivered 
at the stipulated time. Often has the iron to be loaded into 
trucks, and sent away to the consumers before it is really 
cold. Under such circumstances there is no reason why 
prices should be materially reduced, but when trade resumes its 
normal course, it will be necessary to take steps to get back 
some of the Scotch trade, as it is hardly likely that Cleveland 
can do without the Scotch custom. In ordinary times Scotland 
takes generally one-fifth and sometimes one-fourth of all the Cleve- 
land iron made in this district, and it will be a difficult matter to 
find other markets for something like 30,000 tons permonth. Last 
month only 3675 tons were sent from Cleveland to Scotland, but a 
good deal more will be despatched ; in fact, already nearly as much 
has been sent as in the whole of July. Rather more business is 
being done with the Continent, and during this month the autumn 
demand may be expected to set in. The local producers will have 
a better chance of competing than they had for the spring trade, 
and their prices are not so much above those of other districts as 
they were. 

The prices of foundry pig iron this week are somewhat easier 
than they were last week, but the quotations for forge qualities 
are firmly maintained. No. 3 Cleveland G.M.B. has been sold this 
week at 39s. per ton for prompt f.o.b. delivery, but that business 
was exceptional, and the price may be quoted at 39s, 3d. with 
merchants, and 39s, 6d. with makers for prompt and forward de- 
livery, while some brands, which are not allowed at any time to go 
into the public warrant stores, have realised 40s. Business in 
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Middlesbrough has been practically at a standstill this week, for 
the prices asked by the sellers and offered by the buyers have 
been too wide apart to admit of any transactions, the difference 
being 74d. per ton, holders asking 39s, 1}d. cash. Though the make 
of pig iron is now at a greater rate than it was previous to the 
strike, iron is still being drawn out of the public warrant stores, 


and the quantity held on Wednesday night was 22,921 tons, or 
1770 tons decrease this month. Last month’s decrease was not as 


large as that reported either in May or June, but still it was very 
substantial—15,318 tons. There will not be so large a decrease in 
August, as the blast furnaces have got into proper working order 
again, and there will not be so much necessity to draw out of the 
warrant stores. Prices of forge pig are as under:—Grey, 38s.; 
mottled, 37s. 6d.; and white, 37s., and producers will not take 
less. Mixed numbers of local hematite pig continue at 50s. 

The July statistics of the Cleveland Ironmasters’ Association, 
which were issued on Wednesday, are, on the whole, satisfactory. 
They show that eighty-five furnaces were in operation at July 31st, 
or nine more than at June 30th, eighty-two more than at May 31st, 
and two more than when the Durham strike commenced. Of the 
eighty-five furnaces working forty-seven were making Cleveland 
iron—nine more than at June 30th—and thirty-eight hematite, 
basic, and c. pig—same as at June 30th. The output is now as large 
as before the strike, and more hematite and basic than Cleveland 
iron is made. As regards stocks, there is reported an increase of 
17,888 tons in makers’ hands, probably all mottled and white; but 
the stock in the warrant stores having fallen, the total increase in 
stock is but 2520 tons. The following are the details of the 
statistics as far as they relate to the make and stock :— 





























Make of Pig Iron. 
1892. 1892. —_~ De- 
uly. | See, 
Tons. Tons. Tons. | Tons. 
Cleveland pig iron—port of Middles- 

DEN os. wc ae: on ws ws ov ont) CRE) BEF Obes _ 
Ditto—outside Middlesbrough. . 9,963 1,947 8,016 -- 
Ditto—whole district... .. .. .. .. 89,394 16,964 72,430 _ 
Other kinds of pig (including hema- 

tite, spiegel, and basic pig iron)— 

whole district oe se ce ce os 106,769 40,801 65,968 — 

Total of all kinds—whole district. 193,163 57,765 138,398) — 
Stocks of Cleveland Pig Iron. 
ise2. | 1802 | 5. | De 
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Tons. Tons. Tons. Tons. 
Makers’ stocks—port of Middlesbrough 23,818 6,976 16,842 
Ditto—outside ditto .. .. .. .. ..| 1,588 542 1,046 -- 
Ditto—whole district .. 25,406 7,518 | 17,888 — 
Makers’ stores—ditto .. . 600 650 — 50 
Pig iron in public stores:— 
The N.E. Railway Co.'s 295 295 _ 
* TEE on nc . oe. a0 24,691 40,009 — 16,818 
Total .. 50,922 48,472 2520 -- 





The engineering industries are rot at all well employed; and 
though lower prices are quoted, customers are not tempted into 
doing business. The marine engineers feel the depression keenly. 
The wages’ dispute in the engineering trades of the Tyne and Wear 
is yet wrote and the employers feel it necessary to insist upon 
a larger reduction than the men are prepared to offer—5 per cent. 
Mr. Chitty has given his decision with respect to the quarrel 
between the engineers and plumbers on the Tyne and Wear, which 
caused the twelve weeks’ strike in the early part of the year, when 
over 20,000 men were thrown out of work. Mr. Chitty has decided 
against the engineers’ contention, and they have been beaten at all 
points. The dispute, it will be remembered, arose out of a very 
trivial matter ; the engineers claiming to have certain work allotted 
to them which the plumbers were doing on board ship, and which 
the engineers themselves positively refused to do less than two 
yearsago. Tosettle the point a conference was held in Newcastle last 
summer, the engineers, plumbers, and employers being equally 
represented thereat. After several sittings had been held, 
the representatives of the engineers left the conference, and refused 
to take any further part in the proceedings, on the ground that the 
decisions were being given against the weight of evidence. The 
employers and plumbers completed the award, but on its provisions 
being put into operation at the shipyard of Palmers Shipbuilding 
and Iron Company at Jarrow, the engineers left their work. To 
protect the Palmer Company, the Employers’ Association dis- 
charged 25 per cent. of the engineers throughout the district, and 
the Amalgamated Society of Engineers responded to this by draw- 
ing out all the other men, a general strike following. After a 
twelve weeks’ strike, a settlement was effected on the terms that 
the question of the validity of the award, under the circumstances, 
should be left to Mr. Chitty, and all parties should obey his 
decision. Mr. Chitty has decided that according to the constitution 
of the conference, and according to the true meaning and intent 

. of the rules of procedure that were drawn up, the award as com- 
pleted was valid and binding on all parties. The engineers will 
have found by bitter experience that, backed up though they are 
by a rich and powerful association, they cannot be allowed to ride 
roughshod over the rights of other workmen. 

The demand for finished iron and steel is quiet, though some 
improvement must be reportedin the rail department, several good 
orders for India having been recently placed, and more are ex- 
pected from Germany and South Africa. Prices, which have been 
so long stationary, are now stronger, and heavy rails are quoted 
£4 2s, 6d. net at works, while steel sleepers are £5. Steel plates 
and angles are easier in price, ship-plates being £5 15s.; boiler- 
plates, £6 15s.; and girder-plates, £6; while ship angles are 
£510s., and engineering angles £5 15s., all less24 per cent. discount 
and f.o.t, at producers’ works, If it were not for the orders from 
engineers and bridge-builders, the plate-makers would be very 
badly off for work, because there are so few contracts offering for 
ship-plates. No changes have been made this week in the prices 
of finished iron. 

There is an excellent show of implements, traction engines, &c., 
at the Yorkshire Agricultural Society’s Show, which is being held 
at Middlesbrough this week. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market was closed on Monday on account 
of the Bank Holiday. On Tuesday, Scotch warrants were com- 
paratively plentiful, and prices were a little unsteady, ranging 
from 41s, 8d. to 41s. 11d. cash. The improvement which took place 
in prices last week appears to have brought out a considerable 
amount of iron, and as the more influential operators have been 
looking for higher rates, the market continues somewhat heavy. 
There is very little inquiry for Cleveland and hematite pigs, prices 
of which are almost nominal. 

Makers’ pig iron has been firmer, and the quotations are as 
follow :—G.M.B., f.o.b. at Glasgow, Nos. 1 and 3, 42s. 6d. per 
ton; Monkland, No. 1, 43s. 6d.; No. 3, 43s.; Carnbroe, No. 1, 
44s, 6d.; No. 3, 43s. 6d.; Clyde, No. 1, 47s. 6d.; No. 3, 46s.; Gart- 
sherrie and Langloan, Nos. 1, 50s. 6d.; Nos. 3, 47s.; Summerlee, 
No. 1, 50s.; No. 3, 47s.; Calder, No. 1, 50s.; No. 3, 46s. 6d.; 
Coltness, No.1, 53s, 6d.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 50s.; No. 3, 47s. ; Dalmellington, No. 1, 47s.; No. 3, 46s.; 
Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 
51s, 6d.; No, 3, 49s.; Carron, at Grangemouth, No, 1, 53s.; 


The shipments of pig iron from Scottish ports in the past week 
have been comparatively good, amounting to 8741 against 8150 in 
the same week last year. Germany took 1737 tons, Italy 475, 
Holland 478, Canada 817, United States 275, India 455, Australia 
277, France 10, Belgium 153, Spain and Portugal 647, China and 
Japan 100, other countries 515; the coastwise shipments being 
3802, compared with 3069 in the corresponding week of 1891. 

There are seventy-five furnaces in blast in Scotland, compared 
with seventy-three at this time last year. Should the demand for 
ordinary pig iron continue good, there is a likelihood that several 
additional furaaces will be put on its manufacture. 

Business has now been resumed at the manufactured iron works, 
There is little change, however, in the state of trade from that 
experienced previous to the holidays. Orders continue scarce, and 
there is practically no change in prices, Angle iron is quoted 
£5 12s. 6d. per ton, the lowest grade of common bars £5 1lbs., 
second grade £6, highest grade £6 2s, 6d., best bars ranging from 
£6 5s. to £6 12s, 6d., nail rods £6, sheets £7 7s. 6d., all less the 
usual 5 per cent. discount. As there is to be no change during the 
next two months in the wages of the North of England iron- 
workers, the rate of pay will also continue without alteration in 
the finished iron trade of the West of Scotland. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced sewing machines to the value of £6946; 
general machinery, £26,411; steel goods, £20,556 ; and miscella- 
neous iron goods, £32,088. 

In the steel trade a beginning has been made with the manu- 
facture after the holidays. A number of the Siemens works have 
fair orders on hand, but fresh business comes forward very slowly. 
Makers quote prices on the basis of £6 3s. 9d. to £6 5s, for ship 
plates. There is a good business doing in basic steel, the Glen- 
garnock Company having more work than it can very well overtake. 

The prospects of the pipe founding are more favourable. A 
large amount of work is evidently coming into the market, of 
which founders here are bound to obtain a considerable share. 

The coal trade shows a little more animation. Inquiries for ship- 
ment are on the increase, and the home demand is ing its 


a 


boxes, while the quantity received from works totalled 75,687 boxes, 
Stocks are now 188,853 boxes. Exports for next week will 
varied and large. This week Newport sent a quantity of plates to 
Swansea and to Bristol. The President’s address at the Meta] 
Exchange this week at Swansea supported the hopeful view of the 
tin-plate future, though he could not close his eyes to the existiy 
depression in allied industries, The decrease in the export of pj 
iron last year was 646,000 tons, as compared with that of 1890, 
Bessemer steel had fallen off 46,666 tons, and in other items he 
pointed out a marked falling off. Sir J. Jenkins, the president, in 
conclusion pointed out forcibly the great question—capital and 
labour, their relationship to oneanother; which, he submitted » Should 
receive in its local application the special attention of the members, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE movements in the general iron trade over here are entirely 
deficient in animation. This is shown, not only in the scarcity of 
new work, but also in the reserve which is being practised on ‘the 
part of buyers, just as if they were expecting prices would go 
down still further. On the other hand, makers declare that this jg 
simply impossible, and that even with best intentions and the most 
bumane principles working without profit or even at a loss must 
ultimately come to a bitter end, and to hopeless ruin to both 
employers and employed, 

On the Silesian iron market, business all through continues dull, 
Only a very small demand is being experienced for either raw or 
manovfactured iron. Production is constantly being reduced, but 
stocks have, nevertheless, increased. Rhenish- Westphalian com. 
petition is causing much trouble to the Silesian iron masters, 

In Austria-Hungary the general condition of the iron trade has 
not changed. The busi done is of a quiet, but steady character, 
In the pig iron branch there is even a tendency towards declining 
activity, _while in the manufactured iron departmenta fairly good 

is 








former proportions. There is little change in prices. Main coal 
is quoted f.o.b. at Glasgow, 7s. 3d. to 7s. 6d.; splint, 7s. 9d. to 8s.; 
ell, 8s. 3d. to 8s, 6d.; and steam, 10s, to 10s, 3d. 

In the course of July 23 vessels were launched from the Clyde 
shipyards with a total tonnage of 29,414, compared with 12 vessels 
of 13,060 tons in the same month last year. The output of the 
seven months amounts to 187 vessels and 215,219 tons, compared 
with 182 vessels and 187,340 tons in the corresponding period of 
1891. The new orders placed during July have been few and 
unimportant. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THIS week has been a broken one, and the sum total at the end 
will show a considerable difference at most of the industries. From 
Saturday last the great holiday resorts in Wales, such as the Wells, 
were resorted to by large numbers, and on Monday and Tuesday 
the streets of Builth, which is an agricultural town, were packed 
with colliers. To insure the holiday, great efforts were made last 
week at collieries and docks, and over 300,000 tons were dispatched 
from the Cardiff ports alone. 

Some of the colliers went farther afield, and I see have been 
attending the Birmingham Conference of Miners as delegates. 
During the meeting the following questions are to be discussed :— 
The weekly play day; eight hours; coalminers’ regulations ; 
Amendment Act ; trades union congress, &c. 

As regards bulk of trade there is not much reason for complaint, 
and some exceptionally large cargoes have gone off from the Bute 
Docks, one of 7700 tons including bunker coal. This was the Loch 
Erne, of Belfast ; shippers, Hacquoil and Sons, and the destination 
Singapore. 

Prices remain much about the same in the coa! trade, best steam 
being quoted :—Cardiff at lls, 9d. to 12s.; seconds, 10s, 6d, to 11s. 
I am told of a class of steam coal being sold for as little as 8s. 9d. 
Monmouthshire coal is quoted at 9s, 6d. to 9s, 9d., and inferior 
8s, 6d. to 9s, Small maintains a fair price—ts. to 7s. a-ton. For 
house coals the inquiry is moderate, and prices are sustained. 
Best is selling at 11s. 6d. to 12s., and the Rhondda No, 3 is quoted 
at the same figures. Brush coal is at 9s. 6d. to 9s. 9d.; small, 8s. 
to 83, 3d. 

In patent fuel Swansea has the lion’s share of the trade, exports 
last week again exceeding 10,000 tons. Italy figured prominently 
for 4670 tons, France 2935, Spain 1300, and Russia 1700. Cardiff 
price, 11s, 

Coke prices are firm, and business satisfactory. Last quotations 
on Cardiff Exchange were:—Farnace, 17s. to 18s,; foundry, 20s. 6d. 
to 2is. Pitwood quiet, and as low as l4s, 9d. 

It is satisfactory to note that notwithstanding the drooping coal 
trade, which began with the year, the Bute Dock totals compare 
favourably with those of 1891. In 1891—half-year ending June— 
the number of vessels cleared was 4291. In the present half 4520, 
The registered tonnage of the half-year in 1891 was 1,961,515 ; in 
1892, 2,141,244, Exports in 1891 were 3,690,641 : in 1892, 3,913,708, 
The imports in the first half of 1891 came to 639,200 tons ; and in 
the same period of 1892, 776,039 tons, This shows an increase in 
each case, and it is to be hoped will be maintained throughout the 

ear. These figures prove that large contracts have been entered 
into, and many of them have some time to run, insuring a 
resumption of activity when the holidays are over. 

As showing the necessity for Cardiff shipowners to be on the 
alert, a new “‘ berth letter” has been introduced by agents on the 
Danube, which would tell materially against the interests of 
Cardiff. This is being signed against energetically. 

The coal steamer Solis, of Cardiff, is reported to have suffered 
materially from an explosion on board at Barcelona. 

Apart from holiday influences the iron and steel trades show a 
tolerably satisfactory front. During the week there have been 
several important shipments of rails, 630 tons going to Norway in 
one cargo, and 583 tons in another, with large consignments of tin 
bar from the steelworks to various districts in Glamorgan. The 
rail trade is not so vigorous as one would wish, but fortunately 
the demand for tin bar keeps the works fairly busy. At Cyfarthfa 
a good deal of business is being done. 

Imports have been varied at Swansea, including old iron from 
Newquay, scrap steel from Belfast, and pig iron from the North 
of England and from Swansea. Dowlais has received large 
quantities of ore during the week from Bilbaoand Porman. Swan- 
sea has beaten the record this week with anthracite, and coal ship- 
ments there are encouraging. Newport maintains a fair average, 
and coastwise has been better. A jetty at Newport has slightly 
collapsed, but measures were promptly taken to prevent further 
mishap. 

Market quotations at Swansea show a slight fall in Scotch pig, 
and also in Middlesbrough ; hematite firm. Latest quotations 
were as follows :—Glasgow pig, 41s. 8d.; Middlesbrough, from 
38s. 6d.; hematite, to 49s, oh; steel rails, heavy, £4 2s. 6d. to 
£4 5s.; light, £5 2s. 6d. to £5 5s.; Welsh bars, £5 2s. 6d. to £5 5s,; 
sheet iron, £6 10s. to £7 10s.; sheet steel, £7 10s. to £8 10s.; 
Bessemer steel, blooms, £4 7s. 6d. to £4 10s,; bars, £4 12s, 6d. to 
£4 15s.; Siemens best. £5 to £5 2s. 6d.; copper, £44 16s, 3d. to 
£45 ; block tin, £96 10s. to £97 10s. Tin-plate makers’ quotations 
are the same, but are, if anything, firmer:—Bessemer cokes, 
12s, 3d. to 12s, 6d.; Siemens 12s. 6d. to 12s, 9d.; ternes, 22s., 24s , 
26s.; best charcoal, 13s. 6d. to 13s, 9d. 

But for its being holiday week, the annual meeting of the Swan- 
sea Exchange would have been livelier; as it was, prospects were 
regarded as hopeful. The American boast of being self-productive 
is seen to ian heen. a boastful one; and with all the ability and 
capital expended on the other side of the Atlantic, it is now tacitly 
admitted that Wales is safe in its tin-plate superiority for years to 
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come. Last week the shipments fell off, only amounting to 56,912 


¢ ing forward for bars and girders. The same may be 
stated with regard to plates and wire, prices being pretty firm all 
round. There has been an increasing demand noticed for cutlery 
and bardware, in Bohemia as well as in Hungary. The Italian 
War Department is reported to have ordered 25,000 gun barrels at 
the Poldi Works, at Kladno, 

There is absolutely no alteration, either for better or for worse, 
to note in the condition of the French iron trade. Demand and 
sale continue to be of the most limited description. Merchant 
bars No. 1 are quoted 160f. in Paris; girders No. 1, 170f,; 
plates No. 2, 200i. p.t. 

Business throughout the Belgian iron trade continues to move 
on slowly, in much the same lifeless fashion that bas been reported 
for many weeks past. Consumers have begun a sort of small 
warfare against the syndicate, many of them giving their orders 
to German works, German competition has already been strongly 
felt on the Belgian market, some specially favourably situated stee| 
works being in the position to successfully underquote the Belgian 








works, The general movement of iron trade during the last two 
quarters is shown by the following figures :—- 
Import. Export. 
1892. 1891. 1892, 1891, 
Tons. Tons. Tons. Tons. 

Iron ores 859,062 744,297 124,336 8 
Pig iron.. 68,779 82,104 8,153 
Cast iron 2,987 4207 808 
Steel rails . 486 749 83,041 
Steel manufac- 

tured goods 789 716 4610 .. 2,939 
Bars and angles .. », 246 5,292 84,504 .. 96,622 
Iron plates .. 581 832 25,591 112 
Iron rails .. .. <9 49 8,758 .. 8,256 
Iron manufactured 

goods -- 2,195 .. 2,013 11,787 13,008 
Castings 49 892 11,413 14 (v2 
Iron wire 24,462 2,481 939 1,099 
Serap iron 11,837 10,t84 5 069 4,449 
a. Se 334 343 3,081 3948 
Rolling material.. 881 1,2¢4 22,403 13,570 

achines . * 7,153 .. 7,986 17,557 .. 15,804 


Present quotation for Luxemburg foundry pig is 47f. p.t.; for 
forge pig 43f. p.t. is quoted. Bars No. 1 are paid with 169f. p.t.; 
plates No. 2 139f. p.t. In many cases, however, orders are 
effected below the above-named quotations. 

Changes of any weight have not occurred on the Rhenish- 
Westphalian iron market during the week. In the iron ore trade 
there is rather an improving demand perceptible for spathose 
iron ore, which continues to be quoted M. 8 to 8-40 p.t.; roasted 
ditto M. 11 to 12 p.t. net at mines. Nassau red iron ore is noted 
M. 9 to 9°20 p.t. For Luxemburg-Lorraine minette M. 3:20 p.t, is 
given, minor qualities being paid with M. 2°40 to 2°60 p.t. at 
mines. Anirregularemployment continues to becomplained of in the 
pig iron branch. While some works report an almost total absence 
of new orders, others declare themselves pretty well satisfied with 
the present state of affairs. Spiegeleisen, though as yet in 
moderate demand, begins to revive, and some buyers have already 
covered their demand for the fourth quarter, M. 55 p.t. being still 
paid forthe 10 to 12 p.c. grade. For Rhenish-Westpbalian forge 
pig No. 1 M. 50 p.t. is paid; for No. 3 M. 45; Siegerland, good 
forge quality, M. 48 p.t.; hematite, M. 66 ; foundry, No. 1, M. 65; 
No. 3, M. 57 p.t.; basic, M. 47°50 to 48°50 p.t.; Bessemer, M. 54 to 
55 p.t. Luxemburg forge pig is quoted M. 40 to 40°50 p.t. at 
works, With regard to the development of the malleable iron 
trade, no important change can be reported to have taken place. 
Bars continue to be pretty well inquired for at firm quotations ; 
girders, likewise, have met with fair request, but prices remain 
unremunerative and depressed. Hoops are in g call at un- 
changed quotations. Brisk employment is reported to be going 
on at the plate mills, some of them having booked orders 
that will secure employment up to winter. There is also 4 
decidedly improving tendency noticeable in the sheet depart- 
ment, prices showing an inclination to move upwards. For 
the present they must be regarded as unpaying. In the 
Siegerland an advance of M. 2 to 3 p.t. has been ventured in 
some special cases. Foundries and machine factories complain of 
want of orders, while the employment of the wagon factories is 
reported as fairly satisfactory. ‘The Altona railway administration 
has given out an order for thirty passenger cars. 

Latest list prices per ton at works are as follows :—Good mer- 
chant bars, M. 117:50 to 120 ; angles, M. 125 to 130 ; girders, M. 87 
to 90; hoops, M. 130 to 135 ; billets in basic and Bessemer, M. 85; 
heavy boiler plates, M. 160; tank do., M. 150 ; steel boiler plates, 
M. 150 and more ; tank do., M. 140; sheets, M. 140 to 150 ; Siegen 
thin sheets, M. 135; iron wire rods, common quality, M. 125 to 
127°50 ; drawn wire iniron or steel, 120; wire nails, M. 127 ; rivets, 
M. 160; steel rails ; M. 112 to 120; fish-plates, M. 117 to 135 ; steel 
sleepers, M. 112 to 118 ; complete sets of wheels and axles, M. 275 
to 285; axles, M. 220; steel tires, M. 210 to 280 ; light section rails, 
M. 95 to 100. 

The total production of pig iron in Germany, including Luxem- 
burg,.was during the month of June, 1892, 389,691 t., of which 
147,156 t. were forge pig and spiegeleisen, 25,202 t. Bessemer, 
168,157 t. basic, and 49,176 t. foundry pig. In June, 1891, produc- 
tion was 365,073 t.; in May, 1892, it was 408,896 t. From 
January Ist to June the 30th, 1892, 2,396,127 t. were produced, 
against 2,123,466 t. for the same period the year before. —s_ 

There is said to be avery lively exchange of communications 
carried on at present between the Imperial and the Saxon Govern- 
ments in relation to the proposed International Berlin Exhibition. 
Hitherto the Saxon Government had all along observed a cool 
reserve in the matter, but now seem to take the warmest interest 
since the idea has sprung up that Dresden might as well be 
selected for the purpose as Berlin; a decided change for the better 
is observable. Not only no kind of opposition wil be met with, 
but, on the contrary, the Saxon Government will be found to give 








substantial assistance in promoting the Dresden plan. 
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AMERICAN NOTES. 


(From our own Correspondent.) A i i 

New Yor, July 28th. respective branches. The first subscribers are 
2 ae Shares. 
Tne commercial situation is somewhat improved | 5, gs, Anderson, 5, Fenchurch-avenue, E.0. .. 1 
since the writing of the last report. Banking | W. R. Sanderson, 5, Fenchurch-avenue, B.0. .. 1 
interests are less concerned at the continued out- | W. J. Gwyn, 110, Fenchurch-street, B.C. .. .. 1 
flow of gold, The interior money markets are | F. Green, 13, Fenchurch-avenue .. .. .. .. 1 
lied. The industrial situation J. Bell, 18, Fenchurch-avenue .. .. .. «. « 1 
retty fairly supplied, on | ©. J. Trinder, 4, St. Mary-axe, B.C... .. .. 1 
78 improved, Bridge, car, and locomotive J. R. Anderson, 4, St. Mary-axe, B.C. .. .. .. 1 
builders are in the market this week for supplies. | 4, Mcliwraith, 3 and 4, Lime Street-square, B.C. 1 
The impression is gaining ground that q' T. B. Robi , 8 and 4, Lime Street-square, E.0. 1 


description ; sheep farmers, stock raisers, graziers, 
extract of meat manufacturers, brewers, mine- 





for iron and steel will be higher after August Ist. 
The consumption of mill products is very heavy, 
but with such an enormous capacity it is im- 

ible to overstock the market, Blast furnaces 
throughout the South are running well, making 
the usual —e of iron, and makers find ready 
sale for it in the Ohio Valley and the North-west. 








NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 


Steel Railway Jeurnal-Box Company, Limited. 


This company was registered with a capital of 
£120,000, in £1 shares, to carry into effect an 
agreement expressed to be made between tho 
Patent Stamped Steel Railway Axle-box Com- 
pany, Limited | (incorporated in 1889), of the one 
part, and this company, of the other part; 

enerally to acquire from the Patent Stamped 


teel Railway Axle-box Company, Limited, , Shares. 
certain letters patent relating to axle-boxes and z . by any . _ “A cote, et -. wi: ; 
covers and the plant and machinery for working | “" g'w. sgl ee eee ar de 
such patents, and to develope and turn to| H, J. Rumball, 16, Ruvigney-gardens, Putney .. 1 
account the same, The first subscribers are:— J. H. Coulson, 76, Oakley-road, Canonbury.. 1 
Shaves. ¥ ‘ —— ~ —- J eet W.c. ag . 

H. Cavanagh, 9, Kilmorie-road, Forest Hill.. > wv. Finals, 16, Lausenme-sead, Mernsey, NM. .. 
J. Donnell, 45, Brockley-road F. B. Liley, 58, oad, C! . 1 


M. A. Butler, 9, Hazelmere-road, Kilburn .. 
D. Ovenstone, Ash Villa, Barking .. .. .. .. 
J. H. Brotherton, Iddesleign Mansions, West- 
MT s. os oh. aa. ee: 68 66.. 2m <0 
T. W. Spanswick, 10, Freeland-street, Battersea... 1 
C. H. Austin, 16, Brocklebank-road, Earlsfield.. 1 
The number of directors shall not be less than 
three nor more than five. The first are J. Allen, 
J. M. Brotherton, F. Ha ves, and P. Har- 
greaves. Qualification: shares. Remunera- 
tion to be determined by the company in general 
meeting. 


James Rhodes and Sons, Limited. 


This company was registered with a capital of 
£18,760, in £10 shares, to uire as a going 
concern the business of steel pin manufac- 
turers and wire drawers hitherto carried on by 
Jas. Rhodes and Sons, at Atlas Works, Barrack- 
street, Leeds, and to develope and extend the 
same. 

The number of directors shall not be less than 
five nor more than seven. The first are :—W. 
Rhodes and W. Sykes, and four others to be ap- 
pointed at the first general meting. Qualifica- 
tion, £500. Remuneration, £50 eac r annum. 
Managing directors, W. Sykes and W. Rhodes, 
their remuneration being £280 each per annum 
for three years, after said three years, £300 per 
annum, 


kd 





Root’s Petroleum Motor Syndicate, Limited. 
This company was registered with a capital of 
£2000, in £1 shares, to acquire certain patents 
relating to petroleum motors, and to develo; 


and turn to account the same. Most of the 
regulations of Table A apply. 





Vacuum Casting Syndicate, Limited. 

This wor was registered with a capital of 
£8000 in £1 shares, to carry into effect an agree- 
ment made between W. Simpson of the one part, 
and this company of the other part, for the ac- 
quisition of certain patents relating to an im- 
proved process of casting metals, glass, &c., and 
to develope and work the same, 

The number of directors shall not be less than 
three nor more than eleven. Qualification, five 
shares. Remuneration to be fixed by the com- 
pany in general meeting. 





S. Haley and Son, Limited. 


This wry r | was registered with a capital of 
£85,000, in £10 shares, to acquire the business of 
card manufacturers, wire drawers, and patent 
cylinder makers, now carried on by Lydia Haley 
and Jonas Haley, under the style of S. Haley and 
Son, at Cleckheaton, Liversedge, in the West 
Riding of York, and to carry on and extend the 
said business in all its branches; and with a view 
to the acquisition of the said business to adopt 
and carry into effect an agreement expressed to 
be made between Lydia Haley and Jonas Haley 
of the one part, and this company of the other 
part, The first subscribers are :— 


J. Haley, Cleckheaton, Yorks .. .. 
J. Harrison, Cleckheaton, Yorks 
J. H. Haley, Cleckheaton, Yorks 
J. Pinder, Cleckheaton, Yorks .. 
Mrs. Haley, Cleckheaton, Yorks .. .. .. .. 


Shares. 


Mrs. E. Arnall, Cleckheaton, Yorks 
T. Haley, Cleckheaton, Yorks .. i. 
Jonas Haley is appointed governing director ; 
other directors to be appointed by him. He 
vacates office when he, his wife, son, and daughter, 
between them, cease to hold one-fourth of the 
issued capital of the company. Upon the said 
J. Haley ceasing to be governing director, the 
pany may appoint ordinary directors, not 
ae seven in number, and holding not less 
than 100 shares, Remuneration of governing 
director £1000 per annum, 


Pat te tt tt et 








Meteor Steam Navigation Company, Limited. 

This com was registered with a capital of 
£500,000, in £10 manent carry on in Pe rt 
of ‘the world the business of shipowners, ship- 
builders, charterers of ships and other vessels, 
warehousemen, merchants, ship and insurance 
brokers, freight contractors, carriers, forwarding 
agents, wharingers, importers and exporters of 


The number of directors is not to be less than 
three nor more than seven; the firms of Messrs, 
Anderson, Anderson, and Co., Messrs. Bethell, 
Gwyn, and Co., Messrs, F, Green and Co., Messrs, 
Trinder, Anderson, and Co., and Mcllwraitb, 
McEacharn, and Co., Limited, may each nominate 
one director so long as each firm holds 1000 
shares; qualification £10,000, to be held by the 
director, or by the nominating company; re- 
muneration to be fixed by the company in general 
meeting, 


British and East Indian Fibre Company, Limited. 
This company was registered with a capital of 
£75,000, in £1 shares, to carry on in all its 
branches the business of manufacturers of and 
dealers in fibrous and textile materials and 
substances of every description, and to acquire, 
sell, license, or deal with patents or inventions 
relating to the preparation or manufacture of 
textile or fibrous materials. The first subscribers 
are:— 








With slight modifications the regulations con- 
tained in Table A apply. 








LAUNCHES AND TRIAL TRIPS. 





Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched on the 27th ult. 
one of two twin-screw 1000-ton hopper barges 
which they are constructing for the Clyde 
Trust. Her dimensions are 200ft. by 34ft. by 
15ft. 6in. She is to have a hopper capacity of 
20,000 cubic feet, and will be fitted by the 
builders with two sets of triple-expansion 
engines, to indicate 1000-horse power. The 
hopper doors are worked by imprvved steam 
friction gearing, and she is fitted with all the 
builders’ most modern appliances for vessels of 
this type. 

The s.s. Murex was taken on her trial from 
Hartlepool, on July 26th, and a full speed run 
was made to Dover, with the result that the 
vessel made a speed of eleven knots, with a dead 
weight of over four thousand tons on board. The 
vessel is built under the three-deck rule, with a 
shade deck, jointing poop and bridge, and has a 
very handsome appearance. She was built by 
Messrs. Sir William Gray and Co., of West 
Hartlepool, to the order of Messrs. M. Samuel, of 
London, from the designs and under the superin- 
tendence of Messrs, Flannery, Baggallay and 
Johnson, of London and Liverpool. She is 
classed 100 Al, and will be engaged in the bulk 
oil trade. The dimensions of the vessel are as 
follows: 338ft. long by 43ft. beam, and 28ft. 
moulded depth, with engines 254in. and 40sin. 
and 67in. by 45in, stroke, with steam supplied 
by three single-ended boilers of large power. 
The vessel is fitted with all the latest cargo and 
safety appliances for her trade, including a 
very powerful electric light installation. 








PETROLEUM IN THE SUEZ CaNAL,—The Russian 
Government has, it is said, received notification 
from the Suez Canal Company that the provisional 
regulations for the passage of petroleum through 
the Canal are about to be reconsidered, and that in 
the time the p ge of petroleum in tank 
steamers will not be allowed through the Canal, 


THe Lasour Commission.—Sir G. Findlay, 
General Manager of the London and North- 
Western Railway, was examined before Group 
““B” of the Labour Commission on Wednesday. 
He said the railway service was a popular one, 
and if the companies wanted twice the number 
of men they actually employed they would have 
no difficulty in getting them, Oflate years wages 
had risen largely, while the hours of labour had 
been reduced. In trade disputes he advocated 
dealing with the men personally, and not through 
the representatives of Trades Unions, 


THE JUNIOR ENGINEERING Society: SUMMER 
Excursion 1892,—Friday, August 12th: Leave 
Euston, London and North-Western Railway, at 
8 p.m., for Crewe. Saturday, August 13th: 
Visit the Crewe Locomotive Works of the London 
and North-Western Railway. Proceed in after- 
noon to Chester for visit to cathedral, castle, &c. 
Remain at Chester on Sunday. Monday, August 
15th: Visit Messrs. Hulse’s Ordsal Tool Works ; 
the sewage works of the Salford Corporation ; 
and Messrs. Mather and Platt’s Salford Iron- 
works, Tuesday, August 16th: Visit Bolton, 
Messrs, Dobson and Barlow’s Kay-street Textile 
Engineering Works, and Messrs, John Musgrave 
and Sons’ Globe Ironworks. Wednesday, August 
17th: Visit Messrs, Richard Haworth and Co’s 
cotton spinning mills and manufactory; and 
Messrs, Schwabe and Co’s calico printing works, 
The summer dinner of the Society in the evening 
at the Grosvenor Hotel, Manchester. Thursday, 
August 18th: Visit Manchester Ship Canal 
Works, proceeding from the Pomona Docks Man- 
chester to Eastham; thence steamer to Liver- 

ool, Friday, August 19th: Visit the Liverpool 

ocks, &c., of Mersey Dock Estate; the Over- 
head Railway; the Alexandra Grain Warehouse ; 
and the R.M.S. Teutonic. Saturday, Augast 20th: 
Visit Messrs. Laird Brothers’ Birkenhead Iron- 








Meat, provisions, and merchandise of every 


THE PATENT JOURNAL. 


owners, smelters, brickmakers, &c., in all their | Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 

«"» When patents have been ‘ communicated” the 
name and address of the communicating party are 

printed in italics. 


21st July, 1892. 

18,819. ATTACHING PygumatTic Tires to Bicycugs, 
C. W. Holmes, Leicester. 

13,320. CLeanina and Po.isHinc Forks, J. Cowan, 


Glasgow. 
13,321. Swoke Consumino Apparatus, R. Greenhalgh, 
jon, 
ay ~ &c., R. Hardman and J. Tootell, 


London. 

18,323. Propuction of Execrric Eneroy, H.C. Bull 

and G. B. Cowl, Liverpool. 

13,324. RupBer Tires for Bicycues, C. L. Laws and R. 

Falconer, North Shields. 

— WHEEL for Cycues, &c., A. Muir, Stockton-on- 
‘ees. 


13,326. Stop and Repucine Vatves, A. Walker, Bir- 
mingham. 

13,327. Kwitrep Fasric, W. I. James, W. T. Rowlett, 
and 8. Clarke, Stafford. 

18,828. Giazinac Liven Cotiars, C. H. Huss and A. 

Viner, Bristol. 

13,329. Retizvinc the Suutrie in Looms, T. Mason 
and Co, and J. Stansfield, London. 

13,330. ATTaAcHING Knoss to their Spinp.zs, F. Davis, 
Birmingham. 

13,331. Biscuits, J. Millar, Glasgow. 

18,382. Taroets, J. 8. Boreham, Colchester. 

13,333. FacititaTinc Tgacuine of Music, J. Rae, 
Glasgow. 

18,334. Construction of Biscurr Tuxs, R, Falconer, 


ow. 
13,335. ELecrric SIGNALLING on Raitways, T. Whit- 
, Birmingham, 

13,336. Mepicing, T. Green, Southsea. 

13,337. ELecrric Bets, G. W. Haunam, London. 

13,338. SwitcHBoaRD, Sir C. 8. Forbes, London. 

13,339. Propuction of Fue. Gas, J. M. Bailey, 
London. 

13,340, ADVERTISING, C. E. Cochrane, London. 

18,841. Evastic Tings for CycLe WHEELS, T. Whiting, 


mdon, 

13,342. Preparinc Tea or Correz, W. H. Aish, 
London. 

18,343. Sprinc Rack Putey, T. A. Flemons, London. 

13,344. HoLpinc-up UNDER-GARMENTS, T. Manning, 


on. 

13,245. Curr Prorecrors, ©. F. M. C. Erhardt, 
London, 

13,346. Bicycies, &c., H. A. Fitch and F. W. Nock, 
London. 


13,347. Hose Reets, H, Imray.(J. W. Whi ve 
South Wales) 9 y-—-(J. W. White, New 

13,348. Sarety Lamps, J. Thorne, London. 

13,349. Sarety Lamps, J. Thorne, London. 

13,350. _Kitws for Dryine Mat and Hops, H. W. Joyce, 


Service Company.—(7The Lamson Consolidated Store 
Service Company, United States.) 
13,352. Propucine Matrices, W. P. Th 


13,405. PorTaBLe LecLaNcHE BATTERIES, H. Nehmer 
18,406. Rims of Cycie and other Wxee1s, J. H. Nunn, 
London. 
ue. Workmen’s Breakrast Cans, R. Plant, Man- 
chester. 
13,408. Turnina over Lzaves of Music, A. Bale, 
London. 
—, Motive Power Enoinz, L. A. Boisset, 
mdon. 
a Motive Power Evxcrnes, L. A. Boisset 
Lo 


on. 
13,411. BLzacuinc Compounp, H. Y. Castner, London. 
13,412. Dampina Paps, Inkwe.ts, &., G. V. de Luca, 


13,418. SepaRaTinc Ores, G. Henoch and E. M. O. 

Ex s, London. 

13,414. SHorp Winpow Rop Curr, W. Potter, jun., 
London. 


13,415. TRANSMITTING Messaces at Sza,A R. Sennett, 
London. 


13,416. GLazinec Pottery, H. L. Doulton and R. Mel- 
drum, London. 

13,417. Markinc Soap, G. D. Macdougald and J. 
Sturrock, London. 

18,418. JounNaL Bearinos, A. E. Smith, London. 
13,419. Warprose Beps, R. W. Barker.—(The Gunn 
Folding Bed Co., United States.) 

18,420. TaBLes, &c., A. J. and H. C. Needham and W. 
Hendy, London. 

18,421. Spirit Levers, H. Bueley, London. 

13,422. Motor Sparine, A. J. Boult.—(H. Kaufmann, 


Germany.) 
13,423. Fittinc Bacs with Szep, W. and H. Blake and 
J. A. olomew, Liverpool. 

13,424. WasHING BuUvE, R. Ripley, Liverpool. 

13,425. Boots, W. Owen, London. 

18,426. Writine Desk, J. Fleischer and A. J. Ruckert, 


mdon. 
13,427. Examinine the Bores of Guns, E. Coppen, 
London. 


18428. Avromatic Deivery Macaig, C. F. A. Réell, 
ndon. 

18,429. ExpLosive Compounp, A. E. Pike, London. 
18,430. ATTACHING Beis to VELOCIPEDEs, O. Schilling, 


London. 
a Merta.tic Corrins, A. Castanien and H. Engel, 


ndon. 
13,482. Conpitioninc Mippiines, &c., B. Corcoran, 
London. 


23rd July, 1892. 
18,433. Burren with Caeck Action, R. Marsh 
Lond 


on. 

18,434. SELF-LUBRIcaTiING Pick Tapper, J. Gullery and 
P. Gullery, Belfast. 

13,485. Nas, J. J. SHepiock and W. Shedlock, 
London. 

—— Castinc Movutp for Brass, &., W. Redfern, 


13,437. DopLo-rusuLar Borer. J. Brewerton and J. 
H. Maybury, West Cowes, I.W. 

13,438. FuzL Economisers, E. Topham, Manchester. 
13,489. Kotary Currers for Parine the Hegis of 
Boots and SHogs, H. A. Oldershaw, Leicester. 
13,440. Sey Bronze Powpers, C. R. F., C. R. M., 
pr hl hacker irae 





mdon. 
13,351. Store Service Apparatus, The Lamson Store 13,441. MILLING Currers for Mrtats, J. McAdam, 


epool, 
18,442, Fasteners for Winpow Sasues, J. Halley, 





—(C. M. 

Horvith, J. Jelfy, and C. Hamvas, Austria.) 

13,353. Fasteners for Laces, A. J. Boult.—(J. H. 
Markle, Canada ) 


13,354. CONDIMENT CasTeR, A. F. Jones, London. 


13,355. DecoraTinG and CoLoURIN . 
‘cohen iG Gass, F. Ohm, 


13,356. Screw Sream Surps, E. F. Wailes, London. 
13,357. Stoves, W. C. Downs, London. 
Lond 


and J. H. Evers, London. 
13,360. VELocIPEDEs, W. M. Mordey, London. 


ndon. 

13,362. Buckgs, J. Mulcair, London. 

13,363. Gas Recuators, L. Gardner, London. 
18,364. Woven Fasric, J. L. Patay, London. 
13,365. Licature Hotpers, J. Arnold, London. 
London. 

13,367. 
and H. Bauche, France.) 

13,368. PasTiLLes, H. Hammer, London. 


Vesicies, H. Wunderlich, London. 


mdon. 

13,371. Universat Cap, J. Glensnick and H. Lewis 
London. 

13,372. Foo Rance Finper, R. J. Crowley and J. BR. 


Grant, Queenstown. 
13,373. Hotpinc Reaper Knives while SHARPENING. 


Hall, Canada.) 

13,375. ELectric Meters, &c., W. L. Spence, Man 
chester. 

13,376. Fitters, 8. A. Johnson, London. 


(J. G. Pavyir, United States.) 
13,378. Specutums, J. Arnold, London. 


W. H. Fuller, London. 


13,380, Preventinc InJuny to TELEGRAPH CABLES 
F. le B. Bedwell, London. 


22nd July, 1892. 


L. W. Mercier, Surrey. 

13,382. Revotvinc Sora Bertus, O. Melin, C. A 
Petterson, and C. G Bergdahl, Newcastle-on-Tyne. 
Onited States.) 

Mass, 

Armstrong, and W. Minto, Egglesclifte. 

and W. C. Penn, London. 
Ceely, London. 

18,389. VoLTMeTER, F. Brown, W: 
Young, Birmingham. 


mingham. 


and T. A. Robinson, United States.) 


anchester. 
13,396. Stays, W. J. Nesbitt, Manchester. 


chester. 
18,399. MouLpinc Macuines, W. Edgar, Manchester. 


castle-on-Tyne. 


chester. 





works. Return to London by train from Lime- 
street at 2 p.m. 





mann, Huddersfield. 
13,404. New Topacco Pirg, A. H. Lamb, London. 


13,358. ALTERNATE CURRENT Cigcuits, W. M. Mordey, 


on, 
18,359. CreaTING Dravout in Furnaces, E. Wardle 


13,866. HaNDLEs of SuRGICAL InsTRUMENTS, J. Arnold, 


13,369. Sprinae Device for the SpuinrerR Bar of | 18,458. Com OPeRaTinc Macaines, C. F. 


F. K. Woodroffe, London. r 
13,374. PROPELLING Powers, G. F. Redfern.—(J. B. 


13,879. GeNERaToRS, W. and T. Hawkins and H. and 


13,383. Warmine Stove, W. H. Munns.—(W. Forbes, 


13,885.’ Pocker Bicyce STanps, J. Mackenzie, W. 


13,388. OuTLETs of Sinks, &c., T. Knowles, Manchester. 
alsall. 


18,394. PLates for Orver F “&c., J. F. Homer. 
oad 'RAMES, &c., ‘i 


13,895. ELEcTRIC SIGNALLING APPARATUS, M. Mercier, 


— Makine ARTIFICIAL CaMPHOR, T. 8. Lemon, 
s8eX. 
18,401. Launcuine of Sars, P. Phorson, jun., New- 


13,402. WATERPROOF MaTERIAL, E. Biernath, Man- 





— PRoPELLERS for Boats, &c., T. B. Heathorn, 

on. 

= DISPLAYING ADVERTISEMENTS, &c., J. 8. Yule 
Ww. 


13,445. VEssELs’ PRoPpELLERS and Ruppers, J. &. 
McAndrew, Glasgow. 

18,446. Lamp ExtincuisHer, H. C. Peirson, London. 
13,447. Disinrecror for Part or WaTER-cLOsETs, A. H. 
Hoyle, Lancashire. 

13,448. Retartinc Liquip Mustarp in a FLEXIBLE 
Toss, J.T. B. Bennett and H. Wood, Birmingham. 
13,449. Propuction of Desicns in Woop, &c., L. 
m, Manchester. 


13,361. Cure of Curvature of the Spivg, G. Gerlitz, | 13,450. LrrHo-PrintinG, F. H. Harrison 


» Bradford. 
13,451. Watkine Sticks, F. Woodcock and 8. C. 
Woodcock, Bradford. 
13,452. Boots and Sxozs, H. Whittaker, Halifax. 
13,4538. ELecrropes, G. Bamberg, London. 
13 pone Game of Sxiiu, C. M. Linley and J. Biggs, 
on. 


13,455. Fisutne Tooxs, M. Hall, Liverpool. 


NaP-RAIsING Macuines, J. Y. Johnson.—(G. | 13,456. RENDERING TicHT Doors of CoMPARTMENTS, 


C. H. Gray, London. 
18,457. Hrxp-root Pap, J. Gibbon, Manchester. Réel, 


don. 
13,370. Finishine Woven Fasaics, J. Oberreit, | 18,459. Games, E. F. D. Scudamore and 8. C. B. 
Lo Aldred, B ham. 


, Birming! . 

» | 13,460. ManuracTureE of Inpia-RUBBER, J. Bradley, 
Manchester. 

. | 13,461. Freezers and Cartiers, K. H. Cornish, 
London. 

—_— Winpow SasHes, W. J. and E. Freeman, 
mdon. 

13,463. New Toy, M. Harris and A. Davis, London. 

13,464. Means for Measurine Distance, 8. M. Grover, 


- Sheffield. 
13,465. Not or Cup for Reparrinc Hoss, T. Joyce, 
Londo: 


n. 
13,377. Macatne for Currinc Paper, B. J. B Mills.— | 13,466. CLEANSING INCRUSTRATED Pipes, T. Joyce, 


mdon. 
18,467. DiscHarcine Retorts, B. and W. P. Gibbons, 
Birmingham, 


rm 

13,468. Loapinc Gotr CLuB Heaps, W. Cowan, jun. 
»| and J. W. Johns, Lei ‘ i. 
a Cycie Prpats, G. Roe and T. Brown, 


poo 
13,470. Preventinc CHOKED Pirszs, T. B. Jones, 
Willenhall. 


13,381. ELECTRICAL StoraGE Ptates, E. B. Bright and | 13,471. Water Motors, F. H. Sohn, Manchester. 


13,472. Oxyezn and Carsponic Acip, 8. and 8. 8S. 

_ Walker, London. 

18,473. Cookinc by means of Exectricity, G. Bins- 
wanger, London. 

13,474. Tripop Stanps, G. Gray, London. 


13,384. red for Po.isuixe Boots, 8. H. Hodges, | 18,475. Rep Azo CoLouRING Marrer, O. Imray.— 


ee ae of Chemical Industry, in Basil, Switzer- 
13,476. Fish TorPepogs, G. Strickland, London. 


13,386. SepimenT SEPARATING BOTTLE, J. E. Buchanan | 13,477. Means for PROPELLING VEsSELS, G. Strickland, 


Lond 


on. 
13,387. STRENGTHENING the Los of Cuarrs, &c., F. G. a Hanoina Wrixpow SasHes, J. M. Jameson, 


mdon. 
—. Fasteners for Winpows J. M. Jameson, 


on. 
13,390. ExtincuisHine Or Lamps, J. D. and H. B.| 13,480. Knicker and Ripina Brercues, M. Todd, 


mdon. 
18,391. CycLe Lamps, C. A. and F. J. Miller, Bir- | 13,481. A gaa Smoke in Furnaces, J. Sadler, 


Manchester. 


gham. 

18,392. Winpow SasH Fastener, J. and T. Clark, | 13,482. Arm Cueck Vatve for Tires, R. M. Murdoch, 
Bradford. mdon. 

18,398. PickERs for Looms, J. P. Bayly.—(L. Teveles | 13,483. RELEASING ANIMALS from VEHICLES, R. M. 


Murdoch, London. 
—, Daivinc Betts and Ropgs, ©. A. Pallin, 
maon. 
13,485. SMOOTH-BORE FirE-arMs, L. Ardee, London. 
bs INDIA-RUBBER SoLEs of Boots, J. T. McMahon, 
mdon. 


a APPLIANCE for Use with Orn Lamps, J. Forrest, | 13,487. CaANDLESTICK, E. A. Watts, London. 
We 
18,398. Gas and Lamp Burners, E. Lachmann, Man- 


18,488. Propuction of CLEaR Ice, P. E. Hodgkin and 
The Pulsometer Engineering Company, London. 

18,489. Swrncinc Door Sprixes, J. t 

13,490. AuToMATIC CoIN-FREED Macuinss, H. A. Cole, 

18,491. Stream Jomts, J. B. Morgan and H. Adams, 

mdon. 

13,492. ApDING Macuings, H. H. Lake.—(S. L. Huizer, 

Holland. 


18,493. Tires for Cass, J. B. Sterckx, London. 


18,403. Mixture for Biscuits or Cakss, F. Kloster- | 13,494. Curr Ciip, D. McNae, London. 





13,495. JunK ApeaRraTuses, W. Daehr, Berlin. 
13,496. WEIGHING APPaRaTus, G. Poore, London. 
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18,497. Parrarine of Cuequss, &., J. Brookes, Man- 
chester. 
25th July, 1892. 


18,498. pea Tea Pots, W. G. Potter, 

13 499. Donsres of Looms for WRavie, J. and J. Ward, 
Halifax. 

eg a ManvractureE of a Brace, C. T. Smith, Bir- 

13,54 Th CONVERTIBLE Waeeten Venicir, W. Powell, 
Birming! 


18,502. i Fence-WinE Strainer, R. R. Mc- 
Mi cking, Birmingham. 
18,508. Szwrve Macuine Mecuanism, F. H. Dodson, 


ham 
18,504. CaRRIAGE Doors, T. A. Buttery and 8. B. 
or Leeds. ag 


33,505. Starr Eys, 8. 8. Sharp, Handsworth. 

13,506 Casa Reoisterinc Macurnes, G. and W. C. 
Bro , Warrin, 

13,507. Exectric Coxpurts and Insu.ators, W. H. 
Scott, Norwich. 

13,508. Iron Gotr Cus, Messrs. Goudie and Co., 
Edin h. 


13,509. Bicyctz Gear, J. W. Mottram, Sheffield. 

. SreaM Pires, &c., Coverincs, A. Oertgen, Man- 
c : 

13,511. Vetocrrepe Wee. Sprines, T. B. Adair, 
Waterford. 

18,512. Crctz Morors, G. V. Priestley, Leeds. 

13,518. Cottapsrpte Bicycie Spiasa Guarps, A. J. 
Buckley, Luton. 

13.514, Tebes for Steam Borvers, O. Meredith, Birken- 


13,515. Stermosc~pes, A. B. Vanes, Newcastle-on-Tyne. 

18,516. Drarvive Gear for Cycies. J. 0’ conn London. 

18,517. Inpicatine the sane of Liquips, 8., L., and 
W. Smith, Nottin; 

18,518. Ticket Pouene @ G. R. Stokes, _o+ 

18,519. Drpprxc Sueep, J. Carruthers, Glasgow. 

18,520. Waeets, I. MacW. Bourke, London. 

12,521. Newspaper Fotpinc Macurye, L. U. Gill and 
A. Bradley, London. 

18,522. Vatvs for Pseumatic Tires, R. Mansell-Jones, 


ton. 
13,523. Surps, J. Clark, Birmingham. 
18. _ er for Composinc Types, C. F. Hilder, 


M. Smyth, 


18,526. Sanrrary Dustsrs, J. H. Macfarlane, London. 
- 13,527. Guass Cammays for Lamps, &., P. Gary, 


18,525. _— and Apprnpaces, N. 
London 


jou. 

13,528. Foo SionaLtuinc Apparatus, J. Hart and J. 
Parson. London. 

13 529. Means for Diecnarcinc Rockets, A. V. 
Newton.—(A. Nobel. France ) 

13.580. Mecuanicat Detivery Macuryg, J. H. Dales, 
H. G. Unsworth, and W. Thompson, Leeds. 

13.531. Exrastic Tires for VeLociprpes, G. Rowley, 
London. 

13.532 Cooxinc Urensiis, V I. Feeny, London. 

13,533 Cooxrne Utrnsits, V. I. Feeny, London. 

18,534 Extinction of Frees, R. Smith, | ondon 

——., Lirtinc Hay, &c., for Dayine, R. Johnson, 


ion. 

18,536. Carriaces. J. Lemoine, London 

13 537. Supports for Nurs, T. 8. Greenway, Wolver- 
hampton. 

13,538. Souipiryinc Sctpsuric Acip, 8 Meyer, 
London. 

18,539. Toottse Stone Surraces, W. F. Nicholson, 
London. 

13 540. Crorne3; Pixs and Supports, J. W. Cook, 
London. 

13,541. Contrixvous Lenorus of Tcuss, F. E. Elmore, 
London. 

18,542. Tanks; or Cetis, F. E. and A. 8. Elmore, 
London. 

13,543 Exvecreicat InstaLiations, Siemens Brothers 
and —{Siemens and Halske. Germany ) 

13, ~ Inrrariox Emsrorpery, &c., M Krotoschiner, 


13 345. —_- Enorves, C. Wells, London. 
13,546. Arm Bast Apparatus, M. 


London. 

13,547. Guarp for Locomotives, L and C. Castani¢, 
London. 

13,548. Curvep Pirss, H. J. Haddan.—{E. Krohn, Ger- 


Neuerburg, 


many 
18,549. Dysamo Evecrric Macurves, F. V. Andersen, 
London. 
13,550. BreecH-Loapixc Bott Guns, P. Mauser, 
ndon. 
ee &c., Fiax, &, E G. A. Hatschek, 


ndon. 

18,552. Currinc Stick Fire Woop, Messrs. Harrison 
and Rogers, London. 
553. Locomotive Steam Escrines, J. Armstrong, 
London. 

13,554. Couptine for Raitway Veuicies, H. Tyson, 
London. 


on. 

13.555. Atvoyrs, J. B. Torres, London. 

13 ag Sarery Appiiances for STATION PLATFORMs, 

&e , R. Lawson, Liv 1. 

. Evecrric Traction for Rattway Trains, &c , 
W. P. Thompson.—{Za Société Anonyme pour le 
Travail Electrique des Métaux, France ) 

13 a. Fousainc Boots and Ssogs, R. L. Oates, 


on. 
a TeLePuonic PLant for Private Use, J. Cerpaux, 
ndon. 


26th July, 1892. 


13,560. Cask Evevators, F. G. Riley, London. 

13,561. Revotvine Zic-zac, T. H. Barker and J. W. 
Ashton, Oldham. 

13,562. ELECTRICAL AccumuLatTors, D. Young.—(A. E. 
Colgate, Onited States 

13, ee SKIVING Macuivery, C. H. Bayley, 


on. 
13,564. House Roors, C. W. Bond, Bristol. 
13,565. PorTaBLe TurkisH Batu, T. Maccall, South- 


18,566. Hraruxe Bakers’ Ovens, &c., C. Clarke, Man- 

chester. 

13, — Fitz for Newspapers, &c., C. H. Jaehnig, 

13,568. AvuromaTic Fountars Firower Tasiz, J. 

McNaughton and W. King, Liverpool. 

= ae Furnaces for om J. W. Bonta, 
on. 

— a Tor-cips, H. 8. Collingdon and 

18,571. GENERATION of STEAM Power, C. C. Peck, 

18,572. Screntrric Gas Excrve, J. Wilkinson and R. 
« erston, Ingleton. 

18,573. Exnavust Ventitators, J. G. Kirtley, Sunder- 


18,574. Rartway Cuares, J. R. Peacock, Sheffield. 
18. Wena, Pickrnc Motion of Looms for Weavine, A. 


London. 
13,576. 576. Canntaae Ls Lamps, W. H. Higgitt and W. Crow- 
Macleish, 
lasgow. 
18,578. Wasu-rus and Warinorr Stanp, J. Armitt, 
Perthshire. 
— ARMOURED Pyevmatic Tint, J. I. Bolton, 
ove. 
13,580. Carp Mecuanism of Cuancz Suurrte Box 
Looms for Weavine, G. H. Hodgson, 
=<  detinmenad CARRIAGES, J. B. Pinnock, 


13,582. Pewcrt Searpeners, E. Breitscheid, ie. 
13,583. Securnine Giass PLates to Wats, © . Lewy, 


on. 

13,584. Tarow1ne Dice, A. and G, 

13,585. Vatves for PreumaTic Tires. 
Manch 


irmingham. 
13, i. Smoxe Testinc Macuives, J. 


London. 
. L’Estrange, 


18,586. Avromatic Catcu for Sprmxinc Motes, J. 
Brindle, R. L. Reade, and J. Taylor, Manchester. 





18.587. Tires, F. N. Marvick, London. 
18,588. Bitt of Fare for Hore, Re. ., J. A. Gunn, 
London. 


18,589. Seman Borrers, L. W. Lester, London. 
18,590. Typewriters, J. 8S. Foley, London. 
18,581. Scrextiric ToBacco Pirg, J. Worthington, 


13,592. Cuairs, A. and T. Leadbeater, 
18,598. Fomicator, R. Campbell, Manchester. 


18,594. Dusrproor Stock Box, M. Holt. Burslem. 
18,595. Varyine the Srrenots of Execrric Cur- 


LWAY 


Rents, J. A. Ewing and C G. Lamb, Cambridge. 
18,596. ATTACHING mR Kyops, &c., to SPINDLES, 
T. R. Bird, Derby. 


18,597. Stack I:tustons, A. Morritt, London. 
18, 508. Comsixep MatcH HoLper, "Re. -» H. J. Tyrer, 


on. 
18,599. Apron Bett, E. de Pass —(A. d’ Avout. France ) 
18,600. Wine and Cuergse Biscuit, C. 8. Jerram, Corn- 


18,601. ARTiFicIaAL Fuet, R. F. Strong and A. Gordon, 
London. 
18,602. PLaster, J. C. Bloomfield, London. 
13,603. TaimBuEs, R. M. Durham, New Barnet. 
18,604. Drivinc Gear, A. J. Barnett, M. G. Gamlen, 
and J. H. Barnett, London. 
18 ~— JFEAcRERING PappLe-wHeEELs, G. T. Rignel, 


13,606. Dennen, Ma tet, E. Lewthwaite, London. 

13,607. Miners’ Toots, N. W. Moodey, London. 

13,608. Mrtattic Wacons, W. P. Thompson.—{ IV’, 
Bettendorf, United States ) 

13,609. Automatic Retier Vatves, W. P. Thompson. 
—-F. Schreidt, United States.) 

18,610. Lanterns, E. W. Andrée, London. 

18, me \ -eaeaen &c, J. B. Cooper and J. Shaw, 

13, ‘612, Draw Bad 


ney Jornt, R. T. Burton and A. H. 
uis, 
ag on ee x Tip for Boots and Sxoss, T. Carter, 


don. 
18,614. —_ Borers, H. J. Haddan.—(A. Stirling, 
United States.) 
18,615. Sotuste Caoco.ate. 8. T Achor, London. 
18,616. AvromatTic WricHinc ArpaRatus, R. Haddan. 
HJ. P. Baldwin, United States.) 
13,617. Pipzs and Nur Wrencurs, H. Bornstein, 


mdon. 
18,618. Taermostat, W. H. Munns.—(4. H Brintnell, 
Canada 


ai 

13.619. Evscrricat Fire Atarms, W. H. Munns.— 
(A. H Brintnell, Canada.) 

13,620. PLanes, W. A. Bramley, London. 

18,621. PLovens, W. A. Bramley, ! ondon 

12,622. Canrweta, A. Myall—(J. F., W. 1, A. A., and 
B. A Ohmer, United States.) 

18,623 Support for Dotis, A. B. Willcox, London. 

13 624. Bre*cu-Loapine Cannon, A. Seabury. | .ondon. 

13 625 Gavcs or Measurine Apparatus, G. R. Hughes, 


London. 

13 626 Vatves, W. G. Adams and J. 8. Forbes, 
London. 

13 627. Pies Jornts, J. E. and H. Howard, London. 

13,628 Wiepow Sash Fasteners, F. W. Jones, 
London. 

13,629. Esecrrsc Or THROUGH a Suip’s Sipg, C. C. 
Couves, London. 

13 630. Agration of Liquip:, &c , G. Ochs, London. 


13 631. Fitters for Gaszous Baeveraces, G. Ochs, 
London. 

13 632. PHorocrapnic Apparatus, &c., A. C. Ponton, 
London. 


13,633. Wixpinc Up Stace Curtains, &c., J. W. Hob- 
son and A. Bruce, London. 

13,634. Toy, W. Ward, London. 

13,635. Music Cass or Ho.tper, G. James, London. 

13,636. Cigar and Cigarette Licuter, E. Dugdale, 


don. 
13, = Gvuarp for VeLocirprpses, H. Warrington, 


13,638. Hat Cases, N. F. Hurdel, London. 
13.639. al TELEPHONES, &c, A. L. Simpson, 


13,640. nr and other Gearineo, A. Desgoffe and 
L. A. Di Giorgio, London. 

13,641. Cuegse, E. G. N. Salenius, London. 

13,542. Foop Comrounn, H. H. Lake +S. Crump, 
United States ) 

13,643. Stop Mecnanisms for Knittinc Macutings, G. 
J. Manderfield, London. 

13,644. Metar Sasnes, H. H. Lake.—(G. W. Stafford, 
United States.) 

—, Rotary Encines, Pumps, &c, E. Waldron, 


on. 
13,646. Stitcurne Horses, H. Doering, London. 
13,647. SupmMarive Guws and VessEts, H. Berdan, 


mdon. 
18,648. Ecectrric Raitways, M. W. Dewey, London. 


7th July, 1892. 


13,649. Lamp Burners, C. W. Vosper, Devon. 
13.650. Connections of WHEELED Vex!cxes, T. H. Brigg, 


on. 
13 a Eve Protectors, G. Lawson and Son, Snettis- 


am. 
13,652. Arr-ProvecTILe or Aim Snot, W. Ackroyd, 
Halifax. 
13,653. Improvep Optica Toy, E. A. Schwerdtfeger, 
London. 


13,654. CurLinc Tonos, H. W. C. Cox, London. 

13,655. Reszrvorrn Tortet Coms, W. H. Stevenson, 
London. 

18,656. Gas Burwer, P. Gary, London. 

13,657. Means for Apvertisinc, C. P. Smith, Man- 
chester. 

13,658. Curtinc Vetvet, T. Furnival and E. Tudor, 
jun., Mancheater. 

13,659. Ptates for Soxzs, R. Cunliffe and J. F. Kempe, 
Manchester. 

13,660. UTENsiL for Water for Does, T. G. Waterhouse, 
Dublin. 


13,661. Rarts and Carrs for Tramways, J. Ford, 


effie 
13,662, Tae Game of Roy, H. W. C. Smith, Redland. 
13,663. GatLeRies for Gas Gropes, &., W. Begg, 


G % 

18,664. Rartway Cuarrs, T. T. M. Lumsden and J. 
McIver, G Ww. 

13,665. Smoxine Cycuists “ Cuvum,” H. Newman, Bir- 

18,666. Demon Mouse and Rat Kituer, J. Bottomley, 

18,667. Speciric for Cure of Astuma, A. C. Cohen, 
London. 

—, Botte Stoppers, J. Taylor and P. F. Rowsell, 

ion. 
18,669. Drivinc Gear of Bicycizes, G. Beaumont, 
18,670. M ae G. @ ae 
ITRE CLAMPS reenwa; 

13,671. CHEESE- MAKER, J. Gornall, 

13,672. Wire Sraip, W. J. Warren and B, Mountain, 

18,673. “SusPENDERS or Braces, T. A. Allen, 

18,674. Sranp for Bicycugs, J. H. Naps J. Ramsay, 

and J. Waite, Newcastle-on- 

18,675. TARPAULIN Fasteners for —— E. Jobling, 
Newcastle-on-Tyne. 

18,676. WATER-COOLING APPARATUSES, W. Adkins, Bir- 
mingham. 

a: Kwittinc Macaives, W. J. Ford, West 

umberstone. 

18,678. ComBrxaTion BELL Pusu and Put, W. R. Webb, 

13,679. Toy Lawrerns, C. H. T. Bikker, 
Birmingham. 


ee. Vaee Apparatus of Basins, &c., J, Shanks, 


jun:, 


18,681. SMOKE Provection, W. Ack Halifax. 
18,682. Fastenrnes for SoLITaiREs, orton and W. 
Pearce, ham. 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 


476,088. Feep-waTer Heater, £. R. Stilwell, Dayton, 
io.—Filed January 19th, 1892. 

Claim. —{1) In a feed-water heater, the combination, 
with the bent tubes C, s' a in the shell of the 
heater, of the horizon y arranged ition G, 
located in the body of the heater and separating the 
heater into two compartments between the forks of 
the pipe, and the lower compartment terminating in 
the mud well L, located under the partition, substan- 
tially as specified. (2) In a feed-water heater, in com- 
bination with the bent tubes C, the horizontally 
arranged partition G, separating the heating chamber 
into two com rtments, the inlet pipe H near the 
steam exit, the mud well L, loca beneath the 
partition, and the — water mee I, located near 
the steam ent low the surface 


476,089 





























of the water in the heater, substantially as specified. 
8) Ina feed-water heater, in combination with the 
bent pipes C, the horizontally arranged partition G, 
separating the heating chamber into two compart- 
ments. the inlet water pipe H near the steam exit, 
the outlet pipe I, located near the steam entrance avd 
rojecting below the surface of the water in the 
esas. and the scum blow-off pipe K, substantially 
as specified (4) In a feed-water heater. the combina- 
tion, with the heater shell supporting the bent bp 
C, of the horizontally arranged partition G and the 
mud well formed of the shell of the heater shell 
located vertically under the shelf and projecting 
downward centrally, so as to constitute a heater 
supporting leg, substantially as specified. 


476,243. Frictiona, Geartnc ror Sreeet Cars. 
G. B. Brayton, Chicago, 1U.—Filed November 6th, 
1891. 

Claim.—{1) In a device for producing differential 
motion, the combination of a hullow Levies shaft 
having channels leading outward, two or more gear- 
wheels of different sizes located loosely on the shaft, 
discs secured on the shaft, one adjacent to each wheel. 
formei each with a channel leading from its inner 
edge and opening near the middle of its inner 
face a diaphragm secured on such face, and a loose 
friction plate between each disc and gear-wheel, as 


(476, 243] 





















and for the purpose stated. (2) In a device fo> pro- 
ducing differential motion, substantially as described, 
the driving shaft 12, the ‘tube 14, the piston 15, the 
packings 16. the discs 27, the gear-wheels 19, 20, 21. of 
different sizes, located loosely on the shaft, the dia- 
phragms <8, secured to the discs at their periphery, 
the friction plates 30, located loosely between disc and 
gear wheel, the lever 34, arranged to slide the tube, 
the pipes 26 and 26}, communicating with the air 
tank 25, and the gear-wheela 22, 23, 24, corresponding 
inversely in size to wheels 19, 20, 21 and keyed to the 
counter shaft 37, as and for the purpose stated. 


476,248. Povisner ror Meta Castinos, E. J. Case, 
Peoria, Ill.—Filed November 19th, 1891. 

Clavm.—(1) As a means for polishing metal circles, the 
plate A, upon which the metal circle bears, provided 
with the extensions B, F, and F’, and the antifriction 
rollers C C upon the plate A, against which the metal 
circle bears, all substautially as described and set 
forth. (2) As a means for soheling metal circles for 


{476 248) 


again whi 


pretty & 
e circ 


adjacent and the other two ends of 
said arms we yey in two other ts or 
places, and a le arm adapted to form the 
other hub and with said fixed arms an 
equilateral triangle, and means to clamp the same 
w the shaft. (2) In a pulley having a non-con- 


nuous rim and a single cmovalile section for the 








admission of the shaft, the combination of two arms 3 
and 4, the removable arm or or cap 6, there being pro. 


(76303) 





vided the spaces 11, 18, and 14 between the arm 

the bolts 15, 16, and 17. 

476,451, Rotary Enorne, G. Elrick, Joliet, 1ll.—Fi 
‘September 14th, 1891. 

Claim.—(1) In a rotary engine, the combination of 
the concentric rings A, each provided with a spiral 
port P, having the chambers 8, the port ef each ring 
being connected with the port of an adjacent ring, 
substantially as and for the purpose set forth, Qe) 
The rotary steam engine shown and described, 

















consisting of the body portion A, having the con- 
nected spiral ports P, provided with the chambers 8, 
sposed at regular intervals throughout their length 
ro increasing in diameter from the inlet to the 
exhaust and having its spiral form extend alternately 
in either direction, substantially as and for the purpose 
set forth. 
476,550. Governor Equitipaium Vatve, J. Pilet, 
Liege, Belgium.—Filed January 9th, 18%2. 

Claim —The herein-described device for regulating 
the passage of steam, comprising a valve case having 
two valve openings, two valves ey arranged to 
each other for opening and closing said openings, a 
rock shaft between said openings having its outer 
end projecting through the casing, a T-shaped beam 





having an end of its vertical portion fixed to said rock 
shaft and the ends of its horizontal portion connected 
t» said valves, a lever fixed to the outer end of said 
rock shaft, a weight in said rock shaft serving as a 
counter weight to said levers, and a pivotted rod for 
connecting said levers with a governor, all arranged, 
combined, and operating substantially as shown and 
descri 
476.772. APPaRATUs ror Moutpino Curvep Ho.tiow 
Giass ARTICLES, - Appert, Paris, France.—Filed 
December 28th, 189 sor tie ry 
Claim.—(1) In an apparatus for the purpose specifi 
the combination of pparatn redhat as to 
j peas ble of rotating on its axis, and a core carried 
tachably by a curved carrier mounted on the same 
a as the hub and capable of rotation independently 


476,7 72] 





thereof, substantially as described. (2) The combina- 
tion of the curved eed divided transversely into 
two parts, each _—— lengthwise, so that 
it can be open ey ently of the other part, said 
mould being rotatable asa whole on its axis, and a 
core mounted concentrically with reference to said 
mould and rotatable ind d y thereof, subst: 
tially as and for the purpose specified. 
476, 886. Lusricator, L. L. Malm, Cleveland, Ohio.— 
Filed December 1st, 1891. 

Claim.—The com tion, with an oil-cup provided 
with a narrowed inlet and float controlled valve there- 
for, of one or more outlet tubes, each tube being pro- 
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vided with sight openings, an interior tube with 

perforations for admission and discharge of oil, and 
ked piston for cutting off or admitting oil to the’ 
er tube, substantially as described. 
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THE CAPTAIN OF THE “MARY ROSE.” 


A TALE OF TO-MORROW. 
By W. LAIRD CLOWES. 


GOLD MEDALLIST, UNITED STATES NAVAL INSTITUTE, 
- —> — 


III.—Somz Staccerinc Brows. 


In the first edition, already extensively quoted from, of 
its issue of Wednesday, April 29th, the Times contained 
the following telegram from its Portsmouth correspon- 
dent :— 

“ PorTsMOUTH, Tuesday, 9.80 p.m.—H.M.S8. Invincible, 
guardship at Southamp- 
ton, arrived here early 
this afternoon, and is 
now at Spithead, where 
H.M.S. Here, Minotaur, 
Hercules, Glatton, Gala- 
tea, Latona, Iris, Bellona, 
Seagull, Rattlesnake, all 
vessels belonging to the 
A Division of the fleet 
reserve of this port, are 
also at anchor. The ten 
ships last named repre- 
sent the only Portsmouth 
vessels that are immedi- 
ately available, and seve- 
ral of them are not really 
quite fit for sea. More- 
over, they are all, at pre- 
sent, short-handed. It 
may be recollected that 
some time ago, when the 
five cruisers and two gun 
vessels of the Australian 
Squadron were commis- 
sioned, the rule restrict- 
ing service on the Aus- 
tralian station to men 
of five years’ standing 
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present be seen, of providing proper complements for more 
than half of them,” rine . 

“ SHEERNESS, Tuesday, 11 p.m.—The following vessels 
of the Medway Fleet Reserve, A Division, are now here, 
yiz., Benbow, Camperdown, Northampton, Cyclops, 
Hydra, Narcissus, Arethusa, Mersey, Medea, Medusa, 
Barracouta, Grasshopper, Salamander, Skipjack, and 
Sheldrake. Though all of them have been officially 


early morning’s news, and particularly the terrible 
intelligence of the catastrophe off Toulon, arouse 

immense excitement and unive uneasiness. But 
excitement. does not at once betray itself. Men must 
first meet and talk, and hear one another’s views and 
apprehensions concerning what has happened and what 
is tocome. And ere they had time to meet and talk on 
that awful Wednesday, more alarming news than had yet 





reported as ready for sea, several—notably some of the 
cruisers and gunvessels—are suffering from various tem- 


porary defects, and not one is, or at present can be | 
properly manned, as neither lieutenants nor men are | 
available in sufficient numbers. The Benbow is reported 








**The Alexandra has also arrived.”--Sce below 


reached them arrived, and drove them from a state of 


| repressed excitement into a condition of panic. 


The French had struck boldly and promptly and 
effectively at Toulon, but not only there. Before ten 
o’clock a second edition of each of the morning papers 
announced the occurrence 
ofa fresh and more humili- 
ating catastrophe than 
that which had befallen 
us in the Mediterranean. 
The Standard’s account 
is here given:— 

‘PortsmouTH, Wed- 
nesday, 6.45 a.m.— While 
lamenting the magnitude 
of the misfortune that 
has just overtaken a great 

art of the fleet assembled 

ere, and the dreadful 
fate that has overwhelmed 
I am afraid to say how 
many hundreds of her 
Majesty’s officers and 
men, it is impossible to 
avoid admiring the energy 
and dash of an enemy 
who, almost as soon as 
war is declared, succeeds 
in planting a deadly blow 
at our very vitals. What 
has happened is shocking 
in the extreme, but it 
is also marvellous. With 
a suddenness that seems 
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and upwards was suspended in order to provide crews | to have developed defects in her big guns, and is therefore | almost inexplicable, the squadron at Spithead has been 


for them, and that, in addition, many men were 
out of the harbour ships. 

was thus caused the Hoyal 
Naval Barracks have never 
completely recovered; and 
in consequence there has to- 
day been the greatest difti- 
culty in finding for the 
mobilised vessels even suffi- 
cient crews to take them to 
Spithead. Other ships could 
be sent thither, if only men 
were rope og 4 The ten 
warships that have been 
commissioned here would, 
to man them properly, need 
2800 officers and men. 
Barely 1200 were available, 
and, although a few men of 
the Royal Naval Reserve 
have offered themselves, and 
have been gladly accepted, 
I doubt whether the total 
number of people now on 
board the ships in question 
exceeds 1500 all told. All 
kinds of civilians are volun- 
teering, but none of them are 
accepted pending the receipt 
of instructions from e 
Admiralty. The ships are 


From the depletion which 


Dockyards and the various | 





taken | partially useless. The Blenheim is not completed, but practically destroye 


she may be got ready in ten days.” 
{ It was further announced that the Channel Fleet, con- 
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‘*The Channel Fleet had been ordered home.”—Scee below 
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+ Late last night it seemed ready 
|to go anywhere and do anything; this morning the 
' little that exists of it ig a shattered remnant, barely able 
to keep itself afloat, and 
utterly useless for any of 
the purposes of the imme- 
diate future. 

‘‘T had, as you are aware, 
obtained authority from the 
Admiralty to proceed to sea 
as @ passenger on board 
H.M.S. Alexandra during 
the Channel cruise, which it 
was yesterday announced 
the Reserve Squadron would 
undertake as soon as it could 
be assembled at Spithead. 
The only ships of the squad- 
ron to arrive yesterday were 
the Invincible from South- 
ampton and the Alexandra 
from Portland. The latter did 
not take up her anchorage 
until between nine and ten 
o’clock at night; but as 
she had been previously 
sighted and signalled, I— 
with some difficulty—en- 
gaged a shore boat and 
was at Spithead, ready 
to board her when she ap- 
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in the meantime busily engaged in getting in their powder | sisting of the battleships Royal Sovereign, Anson, Howe, | peared. The ships already there were anchored in two 
and shell, and work is, while I write, being energeti- | and Rodney, the belted cruisers Aurora and Immortalité, | lines which stretched from the south-west, nearly abreast 
cally carried on by the aid of the electric light. All| and the small craft Curlew and Speedwell, was at Vigo, | of No Man’s Land and the Horse Sand to the north- 


the seaward forts are manned, and many of the buoys!| and had been ordered home by telegraph, vid the | west, abreast of Gilkicker Point and Ryde. 


and beacons have been to- 
day removed, nor were the 
usual lights exhibited this 
evening; but unfortunately 
the conflict between the 
naval and the military 
authorities continues, and it 
is but too evident that the 
rapid perfecting of our de- 
fensive preparations is being 
dangerously delayed by the 
fact that the local command 
is divided. I learn, as I 
close this dispatch, that the 
Alexandra, flagship of the 
Reserve Squadron from 
Portland, has also arrived 
and has anchored at Spit- 
head. The Hotspur from 
Harwich, the Audacious 
from Hull, the Shannon from 
Bantry, and the Neptune 
from Holyhead, are expected 
in the course of to-morrow, 
and the Iron Duke from 
Queensferry, the Superb from Greenock, and the Belleisle 
from Kingstown on Thursday.” 

The same issue also contained the appended brief 
reports from Plymouth and the Medway :— 

“PrymouTH, Tuesday, 11 am.—The Conqueror, 
Achilles, Gorgon, Hecate, Prince Albert, Forth, Incon- 
stant, Thames, Spanker, and Sharpshooter have to-day 

me out of harbour, and are now anchored with the 

lack Prince within the breakwater. They are the only 
vessels at this vey that are in anything like a state of 
immediate ess for sea, yet they are only half 
manned, and there is no probability, so far as can at | 


¥ Ss The illustrations are by the Chev. Edouard de Martino and Mr. Fred. 
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“Some Ships were completing with coal ’—See below 


| Falmouth-Vigo cable. It might be expected at Spithead 
| on Saturday morning. Most of the above-quoted news 
| was of an unsatisfactory nature; for though the mention 
| of so many ships as being more or less ready for sea 
| inspired a certain vague confidence in the mind of the 
| average layman as he sat at his breakfast table, the 
admission that, owing to lack of men, half of them were 
really useless, was one the significance of which could 
not but strike even him who had only the most casual 
knowledge of naval affairs. To the expert the reports 
were still more painful, for every expert knew well 
enough that ships like the Minotaur, Shannon, Achilles, 
Prince Albert, and others were, manned or unmanned, of 
little value save on paper. Naturally, therefore, the 


The heavier 
part of the fleet formed the 
line which lay nearest to the 
Isle of Wight, and, begin- 
ning from the south-east, 
consisted of the Hercules, 
Minotaur, Alexandra, Hero, 
Invincible, and Glatton. 
The cruiser squadron formed 
the line which lay nearest 
to the harbour, and, begin- 
ning from the south-east, 
consisted of the Rattlesnake, 
Bellona, Iris, Galatea, 
Eatona, and Seagull. There 
were thus six vessels in 
each line, the Rattlesnake 
being abreast of the Hercules, 
the Bellona of the Mino- 
taur, and so on; and there 
was a distance of two cables 
between the ships of each 
line, and of four cables 
between the lines. 
‘“‘ Most of the ships, when 
I reached Spithead, were 
| taking in powder and shell, and were doing so by the light 
| of their searchlights, from the hoys and barges which lay 
| alongside. Some ships, also, were completing with coal. 
| All, moreover, were taking in sea stores and supplies of 
| every kind, the result being that night seemed to be 
turned into day, and that Spithead was crowded with 
boats and launches. I boarded the Alexandra as soon as 
| she had taken up her berth between the Minotawr and the 
| Hero; but, though it was getting late, there was, of 
course, no thought of turning in. Indeed, even if there 
' had been no work on hand, and if Spithead had been as 
quiet as it commonly is at ten o’clock, there was so much 
anxiety in every ship concerning the news from the 
Mediterranean, and such continuous expectation that 
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weighty intelligence of some sort would presently be 
brought off by one of the numerous craft from the shore, 
that no one cared to go to sleep lest perchance he might 
not hear the first word of definite intelligence. The few 
officers who had leisure to sit in the ward-room and 
smoking-room could talk of nothing but the war and the 
ships up the Straits. Those who had to be on deck 
thought, if they did not talk, on the same subjects. 
The Vice-Admiral and Captain had gone ashore to see 
the Commander-in-chief; the ship was in charge of the 
Commander; and I had nothing better to do than to take 
stock of the scene around me. 

“Alongside the Hero a hoy was hoisting out powder 
cases and boxes of ammunition, which were stacked 
around the turret on her 
low deck forward and 
thence gradually removed 
to the magazines below. 
The Minotaur was filling 
up with coal, and had a 
barge on each side of 
her. The Iris abreast 
of us was, like the Hero, 
taking in her powder, and 
also a number of huge 
electro-contact mines— 
great red-painted iron 
cases which must have 
weighed nearly a ton 
a-piece. We at first did 
nothing, but soon a coal 
barge came alongside, 
and we began not only to 
fill up our bunkers, but 
also to pile coal on our 
decks, for the order had 
gone forth that every ship 
was to be coaled to her 
utmost capacity. Usually 
when a ship is coaling 
her ports are closed, and 
pains are taken to ex- 
clude as much as possible 
the all-pervading dust; 
but we and the other 
ships were coaling cleared 
for action, and with half 
the guns loaded and run 
out. No vessel had her 
torpedo nets completely 
down, as all had craft 
alongside, but all had a 
certain number of boats out, and the whole anchorage 
between the Nab on the east and Hurst Castle on the 
west was supposed to be patrolled by these and by 
torpedo boats. Alarge amount of material in the shape 
of spars and buoys had been towed out of harbour 
during the day, with a view to constructing substantial 
defence booms within which ships 
might lie in safety; but the work 
of construction had not been begun, 
and most of the material was 
anchored on No Man’s Land, where 
it was to remain for the night. 
No one, I think I may safely say, 
thought that there was the slightest 
probability of our being attacked. 
At midnight, however, with a view 
to making all sure, a couple of 
first-class torpedo boats were sent 
out by each entrance, and the four 
were ordered to scout between 
Christchurch and Selsea Bill, and 
at the back of the Isle of Wight. 

‘*‘ Portsmouth, as the crow flies, 
is only about seventy knots— 
nautical miles—from Cherbourg. 
A vessel steaming, therefore, at a 
speed of fifteen knots, should do 
the distance easily in five hours. 
Our enemy must have come from 
Cherbourg. He can scarcely, in- 
deed, in the circumstances, have 
come from anywhere else; and he 
probably left Cherbourg at about 
nine o’clock, for he came upon 
us soon after two this morning. 
The sea was smooth, the night was 
dark and chilly, and our vitality 
was at its lowest, as most men’s 
vitality is in the small hours, when 
suddenly, apparently not more 
than two or three miles from us, 
we heard the boom of a gun. In 
an instant all were ondeck. Some 
declared that the sound had come 
from the east; others swore that 
they had seen the flash light up 
the sky over Egypt Point to the 
westward. The Commander at 
once ordered away all the craft 
from alongside, and directed that 
the nets were to be fully rigged 
out; but, as everyone knows, 
lighters and barges cannot be got 
rid of in an instant, and long 
before the order could have been 
obeyed, we and our satellites were 
in the midst of one of the bloodiest struggles of which 
history gives any record. ; 

*‘ Within a minute of the time when we heard the first 
report we heard others, and saw over Bembridge Point 
the bouquet of a rocket which, we knew, had been fired 
by one of our boats as a signal that the enemy was 
approaching in force. I am not exaggerating, and I in 
no way do injustice to our officers and men, when I say 
that a scene of the direst confusion followed. The 


captain of the Hercules was the senior officer present. 
He signalled by means of flash lights from his mast-head, 
‘Cruisers will slip their cables and proceed with dispatch 
to sea in search of the enemy, those lying to eastward of 
the Galatea going out by the eastward, and those lying 
to westward of the Iris going out by the westward 
entrance. Rendezvous, Spithead,8 a.m. Battleships will 
prepare to slip cables and follow——” But the signal 


was never completed. The shore boats and lighters were 
still pushing off; our officers were still shouting at them 
from the bridge and gangways for their delay, and the 
poor bumboat women were shrieking, partly from fear 
and partly because they and their goods had been 
separated, when another rocket and yet another went up 








‘* They rendered all the other craft of the enemy invisible.”—See below 


| from a point well on our side of the Nab, and under the 
glare of their explosions we saw, not a mile and a-half 
| from us, three or four low-lying black hulls, which we 
| knew could only be those of the torpedo cruisers of the 
| enemy. In an instant, and forgetful of our torpedo boats, 
| which must have sent up the warning rockets, and which 
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** Every vessel opened in the direction of the foe.”—See below 


must, therefore, have been not far out of the line of fire, ; north-eastern extremities of our two lines. 
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was incommoded somewhat by the ships to windward of 
her, and fired only occasionally; but the Hercules 
Minotaur, and Rattlesnake seemed to blaze away almost 
| without intermission, and the volumes of smoke that 
| came slowly to leeward showed how freely they were 
| spending their powder. The enemy fired very little, 
| We expected to hear him using his torpedoes. And use 
| them he did, but not from the direction which we antic. 
| pated. That attack had lasted, I suppose, a quarter of 
an hour, and there had been little, if any, cessation of the 
firing from our side, when, to our consternation, a second 
| attack quickly developed itself from the westward. It ig 
| quite clear to me now that the eastward attack by three 
| or four torpedo cruisers—probably vessels of the Condor 
and Bombe types—was 
merely a feint intended 
to amuse us while the 
real attack from the 
westward was being 
made. The Needles, or 
westward passage to 
Spithead, is not a par. 
ticularly easy one in any 
circumstances, and ig 
commanded not only b 
numerous batteries but 
also by the Brennan tor- 
pedo station at Fort 
Cliff End; but our enemies 
chose to take the risk of 
coming to grief in their 
attempt to find their way 
in by that passage, and it 
must be sadly admitted 
that the results have 
more than justified their 
temerity. 

“The rea) attack was 
delivered by torpedo 
boats only, some being of 
the ‘haute-mer’ type, 
and others of the ordi- 
nary first-class. The 
larger vessels seem to 
have acted as ‘division 
boats,’ and there appear 
to have been four divi- 
sions engaged, each divi- 
sion on this occasion 
consisting of one for- 
pilleur de haute mer 
: ‘ and three torpedo boats, 
making sixteen craft all told. I do not pretend to 
be certain either as to the exact numbers or as to the 
exact constitution of the force; but those who had 
the best opportunities of knowing place both as I have 
given them. The flotilla must have evaded our scouts, 
possibly by first making the land near Christchurch 
and then by keeping close under it ; 
for it was not seen until, almost 
like a flash, it steamed in close 
order past Fort Cliff End. Both 
Fort Cliff End and Hurst Castle 
were using their search-lights, and 
it was owing to this fact that the 
enemy was discovered. But the 
forts were unprepared for instant 
action, and ere fire of any kind 
could be opened, the boats were 
somewhere abreast of the Bramble, 
and within ten or twelve minutes’ 
steam of their quarry. Even when 
the forts did open they did no 
harm, for the smoke of the action 
which was raging at the other 
end of the anchorage was drift- 
ing between them and the enemy. 
Besides, when the search-lights 
from the forts, or later, from the 
ships, fell upon any particular craft, 
they rendered all the other craft of 
the enemy completely invisible ; 
and the operators, speedily be- 
coming conscious of this fact, 
and being anxious to show up as 
many of the enemy as possible, 
shifted their projectors so rapidly 
as to confuse the eyes of the men 
at the guns. ‘The truth seems to 
be that the most effective shelter 
under which a torpedo boat can 
approach to do damage is the 
shelter afforded by a search-light 
played upon some other vessel 
by the intended victim. More- 
over, very few guns could be 
brought to bear, the chief works 
being so constructed as to be 
almost powerless for action on 
the Solent side, and being mainly 
designed to impede the foe as he - 
comes in from the west-south west, 
not to destroy him after he has 
gotin. Thus the French steamed 
up without let or hindrance to 
within quite a short distance of 
the Glatton and Seagull, which 
formed, as I have already said, the 
These ships, 


every vessel that could bring a gun of any kind to bear | or their picket boats, sighted the flotilla when it cannot 


opened in the direction of the foe. The roar was infernal, | have been anything like a mile from them. 


At the 


and, for a brief period, the dense smoke hid everything | first shot from the Fleet, or perhaps before it, the 
from us; but such slight air as there was gently carried | divisions evidently separated in order to act in ac- 


the smoke to the westward, and soon we could see the | 
enemy again. He was apparently none the worse for | 
Fire was | 


his reception, and was now much nearer to us. 
re-opened, and maintained with fury. The Alexandra 


cordance with orders previously given to them. Two 
divisions, now formed in single column of line ahead, 
came up at full speed between our lines. The 
other two divisions, disposed respectively on the port 
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and starboard quarters of the central divisions, came up | there were numerous sufferers from the poisonous and 
also in columns of line ahead, one on each side of the | suffocating effects of the explosive gases and from shock. 


still anchored fleet. The 
central divisions came on 
therefore at a distance of 
about two cables from the 
ships on either beam of 
them. The other divisions 
kept about as far outside 
the lines, and the speed 
Limagine was fully 18 knots. 
As the boats executed that 
terrible rush through us, 
they were saluted with a 
perfect hurricane of projec- 
tiles; but they did not, so 
far as I know, fire a gun in 
reply, and I fear that a good 
many of our own shot in- 
tended for the central divi- 
sions must have done more 
harm to friend than to foe. 
It was fearful work: the 





‘*We and our satellites.”"—See page 122 


very silence of the grey boats made the now brilliantly | The Alexandra's loss is ten killed, and 


illuminated, though smoke-dimmed scene the more im- 


pressive. One could not help admiring 
so splendid an exhibition of pluck, 
even though one was fully conscious of 
the magnitude and imminence of one’s 
own peril. But there was little time 
for thought. Our lines were less than 
a mile in length. Travelling at 18 
knots a boat covers a mile in about 
three minutes, and in five or six 
minutes at the outside the dismal 
tragedy had begun and ended. The 
French launched their torpedoes with 
wonderful precision, the central divi- 
sions discharging both right and left, 
and the outside divisions, which 
approached a few seconds later, appa- 
rently endeavouring to rectify any 
mistakes or omissions which their 
comrades of the centre had been 
guilty of. Too well, alas, did they do 
the business. It is as yet too early 
to send you details, save of what 
happened to the vessels immediately 
within my own sphere of vision; but 
there is no hope, that, by waiting, I 
can obtain any less disheartening gene- 
ral results than those which I can 
already give you. The Hero, Invincible, 
Tris, Galatea, and Bellona have 


been sunk or have been obliged to run ashore to avoid | struck her threw down everyone on board, and raised 
sinking ; the Minotaur has been blown up, the explosion | column of water of such volume that when part of it fell | head forts, I should add, did not fire during the engage- 


of a torpedo having, it is 
believed, fired one of the 
electro-contact mines which 
she had just taken on board; 
the Alexandra has a great 
hole in her port quarter and 
a compartment full of water ; 
and the Glatton has a hole in 
her bows. Only the Her- 
cules, Latona, Seagull, and 
Rattlesnake have escaped 
uninjured. A torpedo, barely 
submerged, seems to have 
actually exploded in contact 
with the Hercules, but that 
ship’s stout construction and 
armoured belt saved her from 
anything worse than a very 
severe shaking. Several 
lighters and small craft were 
also sunk; and the loss of oe 
life, in one way and another, 
is, I fear, frightful. It is 
doubtful whether more than 
fifty of the Minotaur’s people 
survive. The blowing-up 
of the vessel was so violent 
that we, who were anchored 
immediately astern of her, 


felt as if we were jerked out of the water, and a moment | on deck it washed men into the scuppers just as if it had 


wounded or otherwise injured. 





‘* The attack on the Hercules.”—Sce page 123 


The torpedo which 
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‘* The blowing up of the Minotaur.”—See page 123 


later our decks were covered with and even set on fire | been a heavy sea. 


by her burning fragments. May 
I never live to have another so 
awfulexperience. Limbs, ragged 
pieces of charred flesh, scraps of 
clothing, as well as wreckage, 
fell on board of us; and the 
shock of the explosion smashed 
everything in the Alexandra that 
had not already been shattered 
by the bursting of a French 
torpedo under her own port 
quarter. The Iris was struck 
just before we were, and, being in 
a sinking condition, was run on 
to the Sturbridge Sand, where 
she lies with her bows in two 
anda-halffathoms. The Bellona 
is on the Harrow Bank, immedi- 
ately under Fort Monckton. The 
Galatea and Hero lie sunk at their 
anchorages; and I am sorry to 
have to say that, in the struggle, 
&® quantity of ammunition on 
the Hero’s deck blew up, killing 
and injuring a number of people. 


The Invincible sank while endeavouring to run on to 


‘The Bellona ashore.”—Sce page 123 


harm worth mentioning to the small cruisers which began 
the affair is more than we can tell. We cannot, however, 
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sixty-four | well carried out it is impossible to deny. It came 
swiftly after the declaration of war; it was so arranged 


a | our port line in order to rejoin their friends. The Spit- 
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| been lost or taken off Toulon, made a total of ten iron- 
clads and five cruisers accounted for by the enemy 





“The enemy also has suffered, but very slightly in| Lords of the gener and the chiefs of certain depart- 
the outer Spit. The heaviest losses were suffered by | comparison with us. Two torpilleurs de haute mer and | ments—but it was ridiculous to blame, as many mob- 
the Minotaur, Hero, and Galatea. The other ships have | four torpedo boats are said to have been sunk or blown | orators did, the admirals and captains who had been con- 
lost very few men killed, but have had a good many | up, and of those which got away several are known to | cerned. Steadier brains realised this, and their views 
wounded ; and in all the vessels which were torpedoed | have been badly damaged. Whether our fire did any | were substantially represented on this occasion by the 


~ dispatch to the above effect. 






















































































claim tohave done much more 
than destroy six little craft, and 
to have worked other harm 
which, altogether, may repre- 
sent a quarter of a million. 
The French have done us 
damage to the extent of at 
a least two and a-quarter millions 
in money alone. They may 
have lost a hundred in killed 
and wounded ; we, at the lowest 
computation, have lost nearly 
a thousand. The blow, there- 
fore, is one the seriousness of 
which it would be folly to shut 
one’s eye to. It is, as far as 
the Portsmouth squadron is con- 
cerned, a thoroughly crippling 
one. 
“That the French attack 
was both well designed and 


as to give the attacking torpedo boats 
the full advantage not only of the feint 
from the eastward, but also of such wind 
as was moving; and it was designed in 
such a way as to place the torpedo 
boats, after they had done their work, in 
a position whence, in case of necessity, 
they could be rescued by their friends the 
cruisers. In fact it cannot be doubted 
that, after their wild rush through our 
lines, some of the boats must have been 
very glad to run at once under the pro- 
tection of their larger consorts; for 
several of them were certainly badly 
mauled. Of our own four boats which 
went out at midnight to scout we have 
as yet heard nothing; but there is every 
reason to fear, at least with regard to 
those which were on the eastern side of 
the Isle of Wight, that they have been 
destroyed or captured. The fRattle- 
snake slipped her cable and followed 
the retreating enemy for some miles, but 
was recalled by the Vice-Admiral, who 
was returning from the shore when the 
alarm was first given, and whose steam 
launch narrowly escaped being run down 
by the port line of French torpedo 
boats as the vessels turned at the head of 


ment. It is rumoured that they 
had not been supplied with 
ammunition. The Commander- 
in-chief has just left harbour 
in his yacht, the Fire Queen, 
to inspect the ships which are 
damaged or aground, and to 
settle what is to be done. In 
the meantime the town is ina 
panic, other attacks being 
feared. The blowing up of the 
Minotaur broke nearly every 
pane of glass in Southsea, and 
created such alarm that several 
aged people are reported to 
have died from fright.” 

— The second edition of each of 
the morning papers contained a 


The bad news, owing to the 
lateness of its arrival, was 
printed without comment; but 
immediate comment was un- 
necessary — the _ intelligence 
spoke for itself. We had been 
suddenly deprived of the ser- 
vices of five ironclads and 
three cruisers ; which, added to 
the tale of vessels that had 


within forty-eight hours of the com- 
mencement of hostilities. 

The panic that ensued has had no 
parallel in the history of the country. 
The violation of our coasts, and 
indeed of our chief Naval port, was 
an exploit which the majority of 
Englishmen had for generations 
deemed beyond the power of any 
foreigner or combination of 
foreigners: and the shock of 
knowing that it not only could be, 
but had been effected, threw nearly 
all men off their balance. The 
less-educated classes entirely lost 
their heads, and at hastily sum- 
moned meetings in Trafalgar-square 
and elsewhere wildly denounced 
not only those who were, but also 
those who were not, reponsible for 
the disaster. It was, perhaps, diffi- 
cult to apportion the responsibility 
among those who might be fairly 
blamed—among, for example, the 
members of the Government, the 
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St. James's Gazette, which, in the course of its reflec- 
tions that afternoon, said :— 

“Let us be under no delusion as to the real causes of 
our misfortunes. These may be easily catalogued. For 
years we have had naval manceuvres every summer; an 
all-of these have been full of valuable lessons, to the 
majority of which we have, nevertheless, kept our eyes 
shut. For years we have had a large number of ships on 


the list of the Royal Navy; but we have not taken the | 
trouble to make certain that the greater part of these 
For years 


shall always be ready for immediate service. 
we have had a Naval In- 
telligence Department; but 
we have not made it large 
enough to be thoroughly efli- 
cient, and we have never 
raised it to. the level which 
it ought to occupy as the 
supreme adviser of what 
should and what should not 
be done in naval affairs. 
For years we have known 
that the French fleet at 
Toulon was being gradually 
increased, but we have never 
taken care that our Mediter- 
ranean fleet should be in all 
respects superior to it. For 
years we have had it dinned 
into our ears that divided 
command at the naval ports 
—especially with regard to 
coast and harbour defences 
—is a source of danger, but 
we have not listened. For 
years we have been told 
that we were lamentably 
short of stokers, seamen- 
gunners, and, indeed, blue- 
jackets of all sorts; but 
our efforts to increase their 
numbers have been spas- 
modic and half-hearted. 
For years we have been 
aware that excessively big 
guns were a broken reed on 
which to depend, but no action has been taken in con- 
sequence. 
our omissions and commissions, but it is useless and 
undignified to moan over the unalterable past. The 
future only is now our concern. Existing arrangements 
have convincingly demonstrated their feebleness and 
inadequacy. 
for properly managing the naval affairs of the Empire. 
It may be a bad thing to swap horses when one is cross- 
ing a stream; but if one’s own horse be sinking, there is 
no better course open. The Admiralty has collapsed; 


yet, although it is moribund, it still has the power to | 


work harm. Let it, therefore, gracefully and promptly 
hand over its duties to stronger men. We do not blame 
their lordships so much as we blame the system under 
which they have worked. But we have no time for 
making compliments or for considering excuses. Already 
we have been hardly hit. Another blow may paralyse us 
altogether. The safety of the country is the one thing 
to be thought of, and we trust that neither the Admiralty 
nor the public will think of anything else. To the one 
we recommend unselfishness and resignation to the 
needs of the moment; to the other, calmness, loyalty, 
and patriotic devotion. Ours is not an inheritance to 
— in a day, but neither is it a treasure to be trified 
with.” 
(To be continued.) 
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PRESIDENTS’ ADDRESS, SECTION G. 
(Concluded from page 108.) 


THE whole tendency of the conditions created by the use 
of steam power has been to concentrate the industrial popula- 
tion in large communities, and to restrict manufacturing operations 
to large factories. Economy in the production of power, economy in 
superintendence, the convenience of the subdivision of labour, 
and the costliness of the machines employed, all favoured the 
growth of large factories. The whole social conditions of manu- 
facturing centres have been profoundly influenced by these two 
conditions—that coal for raising steam can be easily brought to 
any place where it is wanted, and that steam power is more cheaply 
produced on a large scale than on a small scale. It looks rather, 
just now, as if facilities for distributing power will to some extent 
reverse this tendency. Let me first point out that water power, 
where it is available, is so much cheaper and more convenient than 
steam power, that it has never been quite vanquished by steam 
power. | find, from a report by Mr. Weissenbach, that in 1876, 
70,000-horse power derived from waterfalls were used in manu- 
facturing in Switzerland. According to a census in 1880, it 
appears that the total steam and water power employed in 
manufacturing operations in the United States was 3,400,000 horse- 
power. Of this, 2,185,000 horse-power, or 54 per cent., was 
derived from steam, and 1,225,000 horse-power, or 36 per cent.. 
from water. In the manufacture of cotton and woollen goods, of 
paper and of flour, 760,000 horse-power were obtained from water, 
and 515,000 horse-power from steam. If statistics could be 
obtained from other countries, I believe it would be found that a 
very large amount of water-power is actually made available. The 
firm of Escher Wyss and Company, of Zurich, have constructed 
more than 1800 turbines of an aggregate power of 111,460 horse- 
power. With a very limited exception all the water-power at 

resent used is employed in the neighbourhocd of the fall where it 
is generated. If means were available for transporting the power 
from the site of the fall to localities more convenient for manu- 
factures, there can be no doubt that a much larger amount of 
water-power would be used, and the relative importance of 
water and steam power in some countries would probably be 
reversed. It is because recent developments seem to make such 
a transport of power possible without excessive cost and without 
excessive loss, that a most remarkable interest has been excited in 
the question of the utilisation of water-power. Take the case of 
Switzerland for instance. At the present time Switzerland is said 
to pay to other countries £800,000 annually for coal. But the 
total available water-power of Switzerland is estimated at no less 
than 582,000-horse power, of which probably only 80,000 are at 
present utilised. I found a year ago that nearly every large 





** Whose steam launch narrowly escaped being run down.’ 


We might extend the lamentable catalogue of | 


Some means must be provisionally adopted | 


| 
| industrial concern in Switzerland was preparing to make use of 
| water-power, transported a greater or less distance. Besides the 
| great schemes actually carried out at Schaffhausen, Bellegarde, 
Geneva, and Zurich, where water-power is already utili on a 
very large scale, there is a project to develope 10,000-horse power 
on the Dranse, near Martigny. Hence it is easy to see that 
problems of distribution of power—that is, the transformation of 
energy into forms easily transportable and easily utilisable—have 
now a great interest for engineers. Besides the power required 
for manufacturing operations, there is a s ily increasing 
demand for easily available mechanical energy in large towns, For 
tramways, for lifts, for handling goods, for small industries, for 
electric lighting, and sometimes for sanitation, power is required. 


See page 


Hitherto steam engines, or more lately gas engines, have been 
used, placed near the work to be done. But this sporadic genera- 
tion of power is uneconomical and costly, especially when the work 
| is intermittent ; the cost of superintendence is large, and the risk 
of accident considerable. Hence attention is being directed to 
systems in which the mechanical energy of fuel or falling water is 
first generated in large central stations, transformed into some 
form in which it isconveniently transportable and capable of being 
rendered available by simpler motors than steam engines. 

Just as in great towns it has become necessary to supersede 
a means of water supply by a municipal supply ; just as it 

as been proved convenient to distribute coal gas for lighting and 
heating, and to provide a common system of sewerage, 80 
it will probably be found convenient to have in all large towns 
| some means of obtaining mechanical power in any desired quantity 
at a price proportionate to the quantity used, and in a form in 
which it can be rendered available, either directly or by simple 
motors requiring but littie skilled superintendence. 

Telodynamic transmission.—First, then, let me say a few words 
as to modes of distributing power which it is possible to adopt. In 
| 1850, at Logelbach in Alsace, M. Ferdinand Hirn used a flat steel 
| belt to transmit power directly a distance of eighty metres. Sub- 
| sequently a wire rope was used on grooved pulleys. This worked 
| so well that a second transmission to a distance of 240 metres was 
| erected. The details of the system were worked out with great 


| care with a view to securing the least cost of construction, the | 


| least waste of energy, and the greatest durability of the ropes. 
| So successful did this system of telodynamic transmission prove 
| that within ten years M. Martin Stein, of Mullhouse, had erected 
| 400 transmissions, conveying 4200-horse power, and covering a 
| distance of 72,000 metres. i ust at this time a very able and far- 


transmission rendered this project practicable. The works were 
| commenced in1863. Threeturbines of 750-horse power were erected 
| ona fall which varies from 12ft. to 16ft., created by a weir across 
the river. From the turbines the power is transmitted by two 
| cables, in one span of 392ft., across the river. Similar cables dis- 
tribute the power to factories along the river bank. In 1870 the 
transmission extended to a distance of 3400ft. Power is sold at 
| rates varying from £5 to £6 per horse-power perannum. In 1887 


there were twenty-three consumers of power paying a rental of | 


£3500 per annum for 


wer. The project has been financially 
| successful, and is still 


working. At Zurich, Freiberg, 


the same kind has recently been carried out at Gokak in India. 


| Wire rope transmissions are of great mechanical simplicity, and | 


| the loss of power in transmission is exceedingly small. They are 
| extremely suitable for certain cases where a moderate amount of 
| power has to be transmitted a moderate distance, to one or toa 
| few factories. On the other hand, they become cumbrous if the 
| amount of power transmitted exceeds 600 or 1000 horse-power. 
| The wear of the ropes, which only last a year, has proved greater 
| than was expected, and is a source of considerable expense. 
| The practical introduction of a system of distributing power by 
| pressure water is due to Lord Armstrong. Such a system involves 
|a central pumping station, a series of distributing mains, and 
| suitable working motors. From its first introduction the peculiar 
| advantages of this system for driving intermittently workin 
| machines, such as lifts, dock machinery, railway cranes, an 
| hauling gear, became obvious. But, with intermittent working 
| machines, there arose the need of an appliance for storing energy 
| during periods of minimum demand and restoring it in periods of 
| maximum demand. The invention of the accumulator by Lord 
| Armstrong made the system of hydraulic transmission a success, 
| and at the same time fixed its character as a system specially 
adapted for those cases where intermittent work is required to be 
done. Lord Armstrong’s system of hydraulic distribution by 
water at a pressure of 700 or 800lb. per square inch, with the 
use of accumulators for equalising the variations of supply and 
demand, has now been widely adopted. The most extensive 
scheme of that kind hitherto executed is the important scheme 
carried out by the Hydraulic Power Company. Over fifty miles of 
pressure mains have now been laid in the streets of London. The 
Falcon Wharf pumping station contains four sets of compound 
pumping engines, each of 200-horse power. Two additional 
| pumping stations have now been erected, and 1500 lifts are 
| worked from the pressure mains. The minimum charge for water 
| is 2s, per 1000 gallons. This rate of charge is economical for such 
| machines as lifts, but it would be extravagant for machines 
working continuously. It would be equivalent to a charge of 
| nearly £50 per horse-power per year of 3000 working hours, apart 
| from interest and maintenance of machines. I shall indicate later 
on that in some cases where local conditions are favourable, where 


| seeing manufacturer at Schaffhausen, Her Moser, had formed a | 
project for reviving the failing industries of the town by utilising | 
part of the water-power of the Rhine: Hirn’s system of wire rope | 


and | 
| Bellegarde there are similar installations, and a large scheme of | 


there is cheap water power, and the possibility of constructing 
high level storage reservoirs, then hydraulic transmission can be 
adopted with success for distributing power for ordinary many. 
facturi purposes. But neither telodynamic transmission or 
hydraulic transmission have proved suitable as methods for 
the general distribution of motive power from central stations 
Distribution by steam and distribution by heated water have 
both been tried in the United States, but not with very remarkable 
success. Only two other methods are available—distribution } 

, “Severe ie y 
compressed air and distribution by electricity. 

For many years compressed air has been used to distribute 
power in tunnelling and mining bg to considerabig 
distances, It is only recently that it bas been used as a general 
method of distributing power to 
many consumers, In many in. 
stallations the machinery bas been 
rough and unscientific, and the 
waste of energy very considerable, 
It is through experience gained 
and improvements carried out in 
the remarkable system now at 
work in Paris, and known as the 
Popp system, that the great ad. 
vantages of compressed air dis. 
tribution have been proved. The 
Paris system has very gradually 
developed. About 1870 a small 
compressing station was erected 
to actuate public and private 
clocks by intermittent pulses of 
air conveyed along pipes chiefly 
laid in thesewers. In 1889 about 

clocks were thus driven, 
Meanwhile the compressed air 
had also been applied to drive 
motors for small industries, The 
demand for power thus supplied 
grew so rapidly that a second 
compressing station was built in 
the Rue de Saint Fargeau. In 
1889 steam air compressors of 
2000-horse power were at work, 
and additional compressors were 
under construction. The pres. 
sure at that time was five atmo- 
spheres, and the largest air mains 
were 12in. in diameter. Ingenious 
and simple rotary machines were 
used as air motors for small 
powers, and for larger powers any 
ordinary steam engine was con- 
verted into an air motor. Pro- 
fessor Kennedy made tests in 
1889, which were communicated 
to this Association. He found 
that a motor four miles from the compressing station indicated 
10-horse power for 20 indicated horse-power expended at the com- 
pressing station, an efficiency of 50 per cent. only. There were 
then 225 motors worked from the air mains. Since 1889 more 
extended investigations have been made by Professor Riedler of 

Berlin, and the chief part of the waste of work has been traced to 

inefficiency of the air compressors, Compound air compressors 
of much higher efficiency have now been constructed. The plant 
at the Saint Fargeau station has been increased to 4000-horse 
power, A new station has been erected on the Quai de la Gare, 
intended ultimately to contain compressors of 24,000-horse power. 
Compressors of 10,000-horse power are already under construction. 
Compressed air transmission, whether or not it is the most 
economical system, is — applicable for the distribution 
of power on a very large scale and to very considerable distances, 
There is nothing in any of the appliances which is novel or 
imperfectly understood, The air is used in the consumer's 
premises in machinery of well-understood types, and old steam 
engines can be converted into air motors without difficulty and 
without alteration of existing tr issi hinery in the 
| factories. Not least important, the air can be measured with 
accuracy enough for practical purposes by simple meters, and 
charged for in proportion to the power consumed, Air com- 
pressors and air motors are not as efficient as dynamos and electric 
| motors, but in one respect distribution by air and electricity are 
similar. For distances which are not more than a few miles the 
| loss of energy in transmission is small enough to be insignificant, 
There is yet one other mode of power distribution which promises 
to become the most important of all, and which, in case of trans- 
mission to very great distances if such transmission becomes 
| necessary, has undoubtedly great advantages over every other 
method. 

About electrical distribution of power I shall not venture to say 
much, partly because I am not an electrical expert, partly because 
it has been lately pretty fully discussed. In the United States 
there has been an enormous development of electric tram- 
ways, which are essentially cases of electric power distribu- 
tion. In this country we have the South London and some 
other railways worked electrically. There are also others 
on the Continent. But electrical power distribution to 
private consumers for industrial purposes has not yet made as 
much progress as might have been expected. Perhaps electrical 
engineers have been so busy with problems of electric lighting 
that they have had no time to settle the corresponding problems 
of power distribution. No doubt continuous current distribution 
presents at the moment the fewest difficulties, or at any rate 
| involves the fewest comparatively untried expedients. Several 
continuous current plants for distributing power are in operation, 
of which perhaps the most interesting is that at Oyonaz, which 
was described in Section G last year by Professor G. Forbes. 
There 300-horse power obtained by turbines is transmitted 8 kiloms. 
| at 1800 volts. Itis then let down by motor transformers toa voltage 
| suitable for lighting and driving motors. A number of small work- 
shops are driven, the poe being supplied at a fixed rent. Atthe 
Calumet and Hecla Mines on be Superior, at the Dalmatian 
Mines in California, and some other places, energy derived from 
turbines is transmitted distances of a mile or two by continuous 
electric currents and used in driving mining machinery, and some 
cases of the use of electrical distribution in mines in this country 
were mentioned by my predecessor in his address last year. At 
Bradford a few electric motors are being worked from the electric 
lighting mains. The largest of these is of 20-herse power. The 
price at which the electricity is supplied is not given, But I believe 
the cost is high when reckoned for continuous working. It would 
seem that it must be so when the electric current is generated by 
steam power. At Schaffhausen an electric transmission has now 
been constructed alongside of the wire-rope transmission. The power 
is derived from two turbines, and is transmitted across the Rhine, a 
distance of 750 yards, at 624 volts. The current drives a spinning 
| mill, in which the largest motor is 380-horse power. The power is 
sold, I believe, at £3 per horse-power of the motors per annum. 
| Many engineers have now come to the conclusion that alternating 
| currents will be better for power transmission to considerable 
distances than continuous currents, One interesting alternate 
current transmission, partly for power, partly for lighting pur- 
poses, has been for some time in operation at Genoa. On the line 
of the aqueduct bringing water from the Gorzente rivulet three 
electric stations are being established. The reservoirs are 2050ft. 
above Genoa, and as this isa much greater fall than is required 
for water supply purposes, part can be used to generate about 
1600-horse power. In the first of the power stations erected there 
are turbines of 450-horse power driving two dynamos. A second 
larger station was completed in November. In this there are eight 
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alternate current dynamos of 70-horse power each. Six alternators 
are worked in series, transmitting a current of 6000 volts. ‘The 
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current is transmitted sixteen miles by bare copper wires, 8°5 mm. 
diameter, placed overhead. The current is used both for lighting 
and power purposes. Another method of using alternating currents 


| the water-power which does the pumping which makes this 


was adopted in the remarkable experiment at Frankfort last | 


year. In that case energy obtained by turbines at Lauffen was 


transmitted to Frankfort, a distance of 108 miles, and used for | 


lighting and driving a motor. The current was obtained at low 


tension, transformed up to a tension of 18,000 to 27,000 volts for | 
transmission, and then transformed down again for distribution. | 


The loss in the conducting wires ranged from 5-horse power when 
the turbines worked at 100-horse power, to 25-horse power when 


| siderable load for a short portion of the day. 


the turbines worked at 200-horse power. The efficiency of dynamo, | 


two transformers, and line, ranged from 68 to 75 
remarkably satisfactory result. There can be little doubt that if 
efficient and durable transformers can be constructed, they do 
give a considerable advantage to an alternate current system. To 
an ordinary engineer it appears also that the system of producing 
current at low tension in the dynamo, and using it at low tension 
in the motors, permits the construction of dynamos and motors 
no mh mechanically unexceptionable than those working at high 
voltage, 

_ IL have spoken of the growth of a demand for power distributed 
in a convenient form in towns, The power distribution in London, 


per cent., a | 





Manchester, Birmingham, and Liverpool by pressure water, and | 


that by compressed air in Paris, shows how rapidly, when power 


is available, a demand for it arises. A striking instance may be | 


found in the small town of Geneva. In 1871, soon after the com- 
letion of the earlier —— of low-pressure water supply, Col. 
trettini applied to the municipal council to place a pressure 
engine on the town mains for driving the factory of the Society 
for Manufacturing Physical Instruments. The plan proved so 
convenient that nine years after, in 1880, there were in Geneva 
111 water motors supplied from the low-pressure mains, using 
34,000,000 cubic feet of water annually, and paying to the 
municipality nearly £2000 a year. The cost of the power was 
not low. It was charged at a rate equivalent to from 
£36 to £48 per horse- power per year of 3000 working 
hours. But even the high price did not prevent the use of power 
80 conveniently obtainable. Since then a high-pressure water 
service has been established, the water being pumped by turbines 
inthe Rhone, From this high-pressure service power is supplied 
more cheaply. On the high-pressure system the cost of the power 
is about 07d. per horse-power hour, or £8 per horse-power for 
3000 working hours. In 1889 the annual income from water sold 
for ower purposes on the low-pressure system was £2085, and on 
the high-pressure system £4500. On the high-pressure system the 
receipts in 1889 were increasing at the rate of £880 per year. In 
1889 the motive power distributed, on the high-pressure system 
alone, amounted to 1,500, 000-horse power hours, there being seventy- 
nine motors of an aggregate working power of 1279 horses. In 


| It will be noted that all this power in Geneva and Zurich is obtained | with mills discharging tail water on the face of the cliff, is due to 


from water which has been pumped, and it is the low cost of | the late Mr. Thomas Evershed, Division Engineer of the New York 


ssible, 
But, further, in both Geneva and Zurich the whole of the dynamos 
supplying electric light are also driven by turbines using pumped | 


water. The convenience of this arises in this way. The fall | 


obtainable in the river in both cases isa small one, and varies. | lower river. 


Large turbines are required, and these cannot work at a constant | 
speed, Further, it is expensive to use these large low-pressure | 


turbines to drive directly dynamos which only work with a con- 
The low-pressure 
turbines in the river are therefore used to pump water to a high- 
level reservoir, and they work with a constant load all the twenty- 
four hours. From the high-level reservoir water is taken as power 
is required to drive the dynamos, and the turbines driving the 
dynamos are small high-pressure turbines, working always ona 
constant fall at a regular speed, and easily adjusted by a governor 
toa varying load. The system seems a roundabout one, but it is 
perfectly rational, effective, and economical. 

Few persons can have seen Niagara Falls without reflecting on 
the enormous energy which is there continuously expended, and 
for any useful purpose wasted. The exceptional constancy of the 
volume of flow, the invariability of the levels, the depth of the 
plunge over the escarpment, the solid character of the rocks, all 
mark out Niagara as an ideally — water-power station, while, 
on the other hand, the remarkable facilities of transport, both by 
steam navigation on the lakes and by four systems of railway, 
afford commercial advantages of the highest importance. From a 
catchment basin of 240,000 square miles, an area greater than 
that of France, a volume of water amounting to 265,000 cubic 
feet per second descends from Lake Erie to Lake Ontario, a 
vertical distance of 326ft., in 374 miles. Supposing the whole 
stream could be utilised, it would supply 7,000,000-horse power. 
This is more than double the total steam and water power at 
— employed in manufacturing industry in the United States. 

mmediately below the Falls, the river bends at right angles, and 
flows through anarrow gorge. The town of Niagara Falls on the 
American side occupies the table-land in this angle. The earliest 
traders who settled near the Falls erected steam mills in the Upper 
River in 1725 for preparing timber. Later, the Porter 
family erected factories on the islands in the rapids above the 
falls. It was not, however, till about thirty years ago that any 
systematic attempt was made to utilise part of the water-power of 
the Falls. Then a canal was constructed from Port Day, about 
three-quarters of a mile above the Falls, to a forebay or head-race 
along the cliff overlooking the lower river. In 1874 the Cataract 
Mill was established, taking power from this canal, and other mills 
were gradually erected till about 6000-horse power was utilised. 
These mills have been exceedingly prosperous, but since the 
growth of a feeling against the disfigurement of the Falls it has 





Zurich there is a quite similar system and power, ting to 
9,000, 000-horse power hours in the year, distributed hydraulically 
varicus consumers, who pay a rental of £1200 per annum. 





imp to extend works of the same kind. 
The idea of a method of utilising the Falls, capable of greater 
development, and free from the objections to the hydraulic canal 











State Canals. He proposed to construct head-race canals on 
unoccupied land some two miles above the Falls. From these the 
water was to fall through vertical turbine pits into tail-race 
tunnels, converging into a great main tunnel, discharging into the 
Apart from an inappreciable diminution of the 
volume of flow over the Falls, this plan avoids any disfigurement 
of the scenery near the Falls, and permits a head of nearly 200ft. 
to be made available. It is, however, essential to such a plan that 
work should be undertaken on a very large scale. In 1886 the 
Niagara Falls Company was incorporated and obtained options 
over a considerable area of land, extending from Port Day for two 
miles along the Niagara River. In 1889 the Cataract Construction 
Company was formed to mature and carry out the constructional 
works required. The present plans contemplate the utilisation of 
100,000 effective horse-power. The principal work of construction 
is a great tunnel 7250ft. long, which is to form a tail-race te the 
turbines, starting from land belonging to the company and dis- 
charging into the lower river. The tunnel is 19ft. by 21ft., or 386 
square feet in area, inside a brickwork lining 16in. thick. The 
base of the tunnel is 205ft. below the sill of the head gate, and 
rmits a fall of 140 to be rendered available at the turbines. The 
Saskeosk of the tunnel is lined for 200ft. from the mouth with 
cast iron plates. The tunnel has been excavated with remarkable 
rapidity with the aid of drills worked by compressed air. The 
main head race, about 200ft. wide, will run for about 5000ft. 
parallel with the river, having entrances from the river at both 
ends. Near the lower reach the Soo Paper Company is 
already arranging to utilise 6000-horse power, discharging the 
water from the turbines through a lateral tunnel into the 
main tunnel. Near this lower reach will also be placed two 
principal power stations, from which power will be distributed, 
either electrically or otherwise, in ways not yet fully determined. 
The first turbines to be erected in these power stations will 
be twin turbines of the outward flow type of effective horse- 
power. These turbines have a vertical shaft for driving dynamos 
or other machinery placed above ground. According to Mr. 
Evershed’s original plans, it was intended to distribute water b 
surface canals to different power users, each of whom would sin 
his own turbine pits, connected below by lateral tunnels to the 
main discharge tunnel. Some of the power at Niagara will un- 
doubtedly be used in this way, and in the case of industries 
requiring a large amount of power it will be economical to purchase 
a site and water rights. Such a plan is, however, not adapted to 
smaller factories. Obviously for them it would be more economical 
to develope the power in one or more central stations by turbines of 
large size under common management. Further, once given the 
means of distributing power instead of water, an important exten- 
sion of the project becomes possible. Besides supplying power to 
industries which may locate themselves at Niagara, the power may 
be transmitted to the existing factories in Buffalc and Tonawanda. 
Arrangements are already proceeding to transmit 3000-horse power 
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to Buffalo, a distance of eighteen miles, to work an electric lighting 
station. 

In 1890, Mr. Adams, the president of the Niagara Construction 
Company, visited Europe to examine systems of power distribu- 
tion. It was in consequence of this visit that the important 
modification of the plans of the company involved in the substitu- 
tion, to a large extent, of a system of power distribution for a 
system of water distribution came to be adopted. The American 
engineers were anxious to obtain the best European advice as to 
the methods best suited to the local conditions. A commission 


headstock carrying the tool box is provided with incline stops 
to reverse the direction of the travel at any part of the stroke, 
or at full stroke, and at the same time the tool box is turned 
over automatically, and a cut put on vertically, the adjust- 
ment ivr setting in the tool for depth being operated by 


hand frem the front. A platform is attached to the travel- 
ling carriage, to carry the attendant, and enable him to 


| control the machine whilst running. The method of driving 


was formed, consisting of Lord Kelvin, Dr. Coleman Sellers, Pro- | 


fessor Mascart, and Colonel Turrettini, and an invitation was 
given to engineers and engineering firms in Europe and America 
to send in competitive projects for the utilisation of the power at 
Niagara and its distribution to different consumers at Niagara and 
in Buffalo by electrical or other means. Many of the plans sent in 
were worked out with great care and completeness, As to the 
hydraulic part of the projects, there was some approach to general 
consent as to the arrangements to be adopted, but as to the 
methods of distributing the power there was an extraordinary 
diversity. Generally the Commission reported in favour of elec- 
trical distribution, with perhaps a partial use of compressed air as 
an auxiliary method. Generally also they reported in favour of 
methods of distribution by continuous currents in preference to 
alternating currents. Since the date at which the Commission 
reported, the Frankfort-Lauffen experiment has been made, and in 
the opinion of some electrical engineers a distinct advance has 
been achieved in the use of alternating currents at high potential. 
The company has not yet decided to adopt any plan for the 
central stations except in a tentative way. One or more turbines 
of 5000-horse power are to be erected, and probably at first this 
ig will be distributed to Buffalo by an alternating current system. 

he cost of a steam horse-power at Buffalo is reckoned at 35 dols. 
per annum. I believe the company will be able to deliver power 
at from 10 dols. for large amounts and a greater price for small 
amounts, this price being reckoned for twenty-four hour days. 
The new industry of electric lighting has made necessary the pro- 
vision of large amounts of motive power. Electric traction simi- 
larly depends on the supply of motive power. New chemical and 
metallurgical processes are being introduced which entirely depend 
for their commercial success on the supply of motive power at a 
low price. Niagara is likely to become not only a seat of large 
manufacturing operations of familiar types, but also the home of 
important new industries. 








PLATE EDGE PLANING MACHINE. 


THE accompanying illustration shows a specially designed 
plate edge planing machine, constructed by Messrs. Cunliffe 
and Croom, of the Broughton Ironworks, Manchester. 
machine, which presents a very useful, modern, labour- 
saving tool, is arranged to admit plates of any length, and 

lane 16ft. at one stroke, with a turnover tool box to cut 
oth ways. It is built on a strong bed, with broad wearing 
surface for the neadstock to travel upon, this bed being 20ft. 
long, and to it is cast the table upon which rest the plates; 


whilst extension brackets, with anti-friction rollers, are | 


provided, to take any width of plates. The housings, which 
are of the box pattern, and very massive, are securely bolted 
to the ends of the bed. The cramping girder is of wrought 
iron, box section, 21ft. Sin. long, and 26in. deep in the 


This | 


middle, securely fixed to the housings by bolts, the face of | 


these housings being specially prepared with recess to sustain 
the upward pressure. The cramping screws are made of 
steel, with hard points set 18in. apart, and a lock nut is 
attached to each cramping screw to keep it down to its work, 
every screw being so arranged that it can be reached from 
the ground when cramping or uncramping the plates. The 


can be arranged as shown by the accompanying illustration, 
or at right angles to the bed, to suit the users’ convenience. 
Ample power is provided by the pulleys and gearing, and the 
head is driven by a steel screw 34in. diameter gearing into 
@ gun-metal nut. 








ALLIX’S ROLLER TUBE EXPANDER. 


THE tube expander illustrated by the accompanying 
engraving is constructed so that the rollers have a large 
range of movement radially, and one tool thus serves for a 
large number of sizes of tubes. This makes a small number 


of the tube expanders sufficient for the requirements of any 
The rollers are solid, but are recessed at the ends for 


works. 





| the admission of the point of a pin to prevent their falling 


out. The screw-heads of these pins are seen at the small 
end of the body of the tool, whence they are easily removed 
to change rollers. The latter are usually made longer than 
in the tool shown in the engraving, and hence do not cut the 
tube, and being free in the slot they do not clog. The tools 
are made by the Millwall Engineering Company, Cubitt 
Town, by whom we are informed that one tool suitable, for 
instance, for 2}in. tubes will expand any size up to 24in. 








FIRES CAUSED BY LOCOMOTIVES. 


At the Winchester Assizes on Friday, July 29th last, an 
action was brought by Mr. Turner-Turner against the London 
and South-Western Railway Company, for the purpose of 
recovering damages for a fire caused by the emission of sparks 
from a goods locomotive, No. 202, on April 9th last. The 





estate of the plaintiff, known as Avon Castle, is near Ring- 
wood, a station near Bournemouth, and adjoins the railway. 
The sparks, it was alleged, from the locomotive set fire to the 
gorse in a plantation of fir trees adjoining the line, and about 
eight acres of plantation were destroyed. The burnt area lay 
on both sides of the carriage drive to the house, and was 
only stopped in its extension towards the house by an inter- | 
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vening piece of ornamental water. Among the fir trees were 
rhododendrons, and the sides of the carriage drive and the 
edges of the lake were bordered by rhododendrons of twenty 
to twenty-five years’ growth. Evidence was given to show 
that the fire took place immediately after the passing 
of the goods train. The claim for damages was 
£400. An inspection of the locomotive was made at 
Bournemouth, when cinders measuring at least fin. across 
were found in the smoke-box. The case was tried before 
Justice Charles and a special jury at the Assize Court, 
Winchester, the Hon. Bernard Coleridge, Q.C., M.P., and 
Mr. Foote for the plaintiff, and Mr. Bucknill, Q.C., and Mr. 
Bullen for the defendants. The plaintiff first called evidence 
as to the origin of the fire, exhibiting cinders taken out of the 
smoke-box of the locomotive at Bournemouth, and put 
surveyors in the box to prove the extent of damage to be 
£400. Mr. E. R. Dolby, C.E., was called for the plaintiff, 
and described the locomotive, which was a tank engine with 
a fourwheeled bogie at the trailingend ; the fire-box was fitted 
with a brick arch, and had a deflector plate; there were 201 
tubes, internal diameter 1,7; at the fire-box end, and 1}4 at the 
smoke-box end; Adams’ patent vortex blast pipe was used. 
Mr. Dolby said that, owing to the increased suction, more 
cinders were ejected from the chimney 
than with the ordinary type of simple 
blast pipe, and he stated that a spark 
arrester of either the wire mesh or grid 
type, placed across the smoke-box at the 
level of the top of the blast pipe, would 
prevent the emission of sparks, as was 
done on the Lancashire and Yorkshire, 
Hull and Barnsley, Taff Vale, and 
Eastern and Midland Railways. Mr. 
S. Griffith, of Reading, was also called 
for the plaintiff. The technical wit- 
nesses for the defendants were Mr. W. 
Adams, M. Inst. C.E. Mr. Dugald Drum- 
mond, M. Inst. C.E., of Glasgow; Mr. W. 
Dean, M. Inst. C.E., all being loco- 
motive superintendents. These gentlemen stated that spark 
arresters were notnow used, though formerly thought necessary. 
They said that the Adams blast pipe was very effective, and 
that sparks were not emitted. The judge put the case to the 
jury as to whether or not there had been culpable negligence 
on the part of the railway company, and the jury gave a 
verdict for the defendants. It was stated that this was the 
fifth fire on this estate presumably caused by the passing 
locomotives. In another case which came before the Liver- 
pool County Court on Tuesday, before Judge Shand and a 
jury, Mr. J. Rimmer, a farmer at Huyton, near Liverpool, 
brought action against the London and North-Western Rail- 
way Company to recover £29, the value of a wagon and a load 
of straw, destroyed by fire through sparks from a passenger 
engine of the company. His Honour ruled that, the engine 
being built with all the improvements known to modern 
science, no action would lie, although it did emit sparks, 
unless the driver or stoker were shown to have exhibited 
negligence in itsmanagement. The evidence showed that an 
excessive quantity of sparks had been emitted, and the jury 
were aan to infer negligence from that fact. They found 
for the plaintiff for the amount claimed, but execution was 
stayed, for the defendants to consider whether they would 
appeal. With regard to the Adams vortex blast pipe it is, of 
course, known that the tendency would be rather to decrease 
the sparks, as its action is to distribute the draught over all 
instead of a few of the tubes. 
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THE MANCHESTER SHIP CANAL—MODE WHEEL LOCKS AND SLUICES 
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MANCHESTER SHIP CANAL. 

Wer publish a sketch plan below, and above a view of 
the locks and sluices at Mode Wheel. These are the 
uppermost locks and sluices on the Ship Canal, at a distance 
of upwards of 33 miles from the entrance at Eastham, and 
700 yards below the longest arm of the Salford Dock. A 
wharf wall has been built on the north side of the canal in 
front of the Manchester race-course to the full depth of the 
navigation, which is here made 265ft. wide, at a depth of 
26ft. below the surface. On the south the sides are sloped 
13 to1, and pitched with stone. The entire canal and docks, 
extending for two miles above Mode Wheel, including the 
Salford and Manchester Docks, with an area of 114 acres, 
will be at one level. 

Walls.—The wharf wall is similar in all respects to the 
dock wall, of which we give a section—Figs. 3,4, 5. The lock 
walls are built of the same material, viz., concrete faced with 
blue brickwork above water level, and having a pumping 
course of Cornish granite. The concrete is composed of 
gravel, sand, and Portland cement, in the proportion of 8 to1, 
with one-fourth in bulk of rock lumps added, a width of Qin. 
on the outer face is made of 4 to 1 concrete, without adding 
any lumps. The bumping course is 18in. deep, projects 3in., 
the bottom bed is 2in. above water level, and the brick wall 
above is 18in. and 14in. wide, in alternate depths of three 
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Fig. 1 


courses. Thisis faced with blue bricks. The granite coping is 
2ft. deep, 4ft. wide. Cast iron bollards of the description shown 
—Figs. 3 and 4—are placed at convenient distances on the 
dock and wharf walls. The two locks are 600ft. by 65ft., and 
300ft. by 45ft. respectively; the lengths overall being 725ft. 
and 461ft. The greatest bottom width at walls is 342ft.; for 
locks 192ft., for sluices 150ft. 


Culverts.—The culverts in the large lock walls are 12ft. by | iN abe 
6ft., one in each wall, from which there are four orifices into | 


the lock chamber at equal distances apart. The crown is a 


semicircular arch, the side walls perpendicular, and the | 


bottom inverted, the face being all built in blue brick. The 
intakes, 6ft. 3in. by 4ft., four in number, are behind the 
gate recess. These are faced with granite. The sluice doors 
are fitted with Stoney’s patent live rollers, and are worked 
by hydraulic power. Similar culverts, 8ft. by 4ft. 6in., are 
constructed for working the smaller lock. For the purpose 
of saving water and giving greater despatch in the process of 
locking, an intermediate sluice is placed in the mid feather, 
so that when either lock is empty the lower portion can be 
filled from the other lock, or an additional means of empty- 
ing the lock into the pond below brought into use, when the 
lower gates in this lock are left open. 

k gates.—The lock gates are of greenheart throughout, 
the plates and tie-rods are of steel, and so are the castings. 
The gates are fitted with two rollers to each leaf. Each leaf 
of the 65ft. gates weighs about 230 tons. 
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| 30ft. 











Hollow quoins, dc.—The hollow quoins, in which the heel 
post works, are of Cornish granite, carefully tooled and sur- 
faced. The square quoins above water are also of granite, 
and so are the clapping sills. Below water the square quoins 
are of Bramley Fall or of Derbyshire stone. 

Flood slwices.—There are four of these large sluices at 
Mode Wheel, similar in principle to the sluices at Old 
Randles and Weaver Pool, which we have already illustrated. 
The structure, distribution of beams, stresses, and calcula- 
tions involved in the construction of these sluices were laid 
before our readers in @ paper by Mr. Stoney on April 1st, in 
which it was stated that the total load on a sluice 30ft. wide 
holding up 26ft. depth of water was 290 tons. The fall at 
these locks is 13ft., so that this strain would not come upon 


| the sluice unless the pond below was run off to the level of 


the sills of the sluice. Thesluice doors are made of steel, and 
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weigh about 30 tons; this weight is counterbalanced. The 
discharge from such powerful sluices will be enormous, and 
the effect on the lower reaches of the canal difficult to calcu- 
late, but with the large sluicing power available at each set 
of docks, and at Weaver Pool and Eastham, there can be no 
doubt about the passage of floods being efficiently provided 
for. The distribution of sluices is as follows:—At Mode 
Wheel Locks, 4 No., 30ft. wide, 26ft. deep; at Barton 
Locks, 4 No., 30ft. wide, 26ft. deep; at Irlam Locks, 
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Fig. & 
5 No., 30ft. wide, 26ft. deep; Latchford Locks, 3 No., 
wide, 26ft. deep. Although the river Mersey 
flows into the ship canal between Irlam and Latchford 
Locks, the number of flood sluices is reduced by two, as 
relief will be obtained by passing the water along the old 
river course and over Howley Weir into the head of the 
estuary of the Mersey. The piers between the sluices at 
Mode Wheel are 40ft. long by 10ft. wide, having semicircular 
ends. These ends are built of Bramley Fall or of Derbyshire 
stone, the sides are faced with blue brick, and the hearting 
material is concrete. Arches are turned between the piers, 
while above the sluices a gangway is formed to carry a plat- 
form 9ft. wide, from which the sluice is lifted by a grab; the 
girders carrying this are, like the sluice doors, made of steel. 
The bottom joint is made by the sluice shutting on to a steel 
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girder bedded in concrete, and the side joints by steel rods 
lin. diameter held loose, and closed against planed surfaces 
on the pier and sluice by the pressure of the water. 

On page 130 we publish the first of several views of the new 
steel swing aqueduct, which is to take the place of the far- 
famed Barton Aqueduct, built by Brindley, and which will 
carry the Bridgewater Canal across the Irwell part of the 
ship canal. We shall describe this in detail in another 
impression. 








THE BRITISH ASSOCIATION AT EDINBURGH. 


THE meeting of the British Association at Edinburgh has 
been @ good one, in the general interest of many of the papers 
read, and in the excellence of the local arrangements, so 
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that everything up to the time of writing has been passing 
off smoothly and pleasantly. Dr. Burdon Sanderson, Pro- 
fessor of Physiology at Oxford, has been elected president of 
| next year’s meeting at Nottingham, the date fixed for which 
| is September 13th, 1893. In 1894 the Association will meet 
at Oxford, the place at which its second meeting was held a 
little more than half a century ago. Dr. Burdon Sanderson 
claims that its first meeting was held there, on the ground 
that at that meeting it took its present form, and that the 
previous meeting at York was but tentative. The early 
history of the British Association was published at consider- 
able length in these pages many years ago, and on excellent 
| authority, for the facts stated therein were largely supplied 
| to us at Oxford by one of the founders of the Association, the 
late Professor Phillips, and the remainder obtained from 
| original dccuments. A marked feature of the Edinburgh 
| meeting, as we have already stated, was the presence of 
| several of the more eminent men of science who, in early 
| times, were among the more regular attendants. Another 
| link of connection with the past was the presence of Mr. 


George Griffith, of Harrow, as assistant secretary. 


| Sir George Stokes read the report of the Solar Radiation 

Committee, which carries on work which may be considered as 
a bequest to the Association by the late Dr. Balfour Stewart. 
Its object is to try to ascertain whether the light and heat 
emitted by the sun vary at different times, as it is suspected 
that thesun radiates more powerfully than usually during sun- 
spot periods, and perhaps at other timesalso. Aninstrument 
has been constructed in the attempt to solve this point, and 
its principle may be explained by the aid of Fig. 1. In this 
cut A isa thermometer, with a flattish lens-shaped bulb, upon 
which an image of the sun is cast for any desired time by means 
of the lens EK. The rays pass through the hole H in a 
rectangular box of thick copper, which box is enclosed in a 
casing of felt. This hole—which for the sake of clearness is 
represented of exaggerated size in the cut—is just large enough 
‘ to permit an image of the sun to fall upon the centre of the 
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bulb, and to cut off the radiation from the region outside the 
disc of the sun. K N is a screen, to shade the top of the box 
from the direct rays of the sun. Several thermometers have 
their bulbs imbedded in the casing of the box, so that its 
changes of tempe- 
rature may be 
Fic .t watched. Various 
sources of error in- 

! cidental to the use 
«K \ N of this apparatus 
\7 are eliminated by 
\ calculation; such 

| \ errors, for instance, 
| \ | as may be due to 














\ absorption and re- 
\ flexion by glass, ex- 
pansion and con- 
traction of the 
glass, and reflexion 
from the surface of 
the mercury. The 
diameter of the 
lens-shaped bulb is slightly less than that of a two-shilling 
piece. - Some few observations have been made with it, but 
the instrument is not yet quite finished. 

Among the visitors was the Prince of Monaco with his 
yacht and marine dredging apparatus. He read a paper 
before Section E on “ Meteorological Observations in the 
Atlantic Ocean,” in which he set forth that the western 
shores of Europe, especially those of Great Britain and Ire- 
land, are to continual devastations by storms, which 
come from the.westward. The only source from which we 
can obtain warning is the continent of North America, and 
the warnings thence received are of the greatest value. But 
the width of the North Atlantic is so great that American 
storms lose themselves, and others are generated of which 
Europeans can at present receive no warning. The North 
Atlantic is fairly rich in islands, and in nearly every group 
there is at least one island of remarkable altitude, where the 
meteorological conditions are likely to be quite distinct 
from those obtaining at the sea level. The results already 
achieved at the high-level observatory on Ben Nevis justify 
the confident expectations that equally and perhaps more 
valuable results would be obtained by the establishment of a 
pair of high and low-level observatories in one of the Atlantic 
groups of islands, preferably the Azores. These groups of 
islands either are already or will be shortly connected by 
cable with Europe, and he strongly advocated that we com- 
mence now to establish meteorological observing stations at 
carefully-selected sea-level stations having cable connection 
with Europe, and at least one high-level observatory at the 
top of one of the remarkable peaks named. Farther, as it 
might be advantageous to have these observations collected 
at an observatory where much attention is given to ocean 
graphical work, he offered to undertake at Monaco the 
collection and discussion of the observations received daily, 
and the distribution of the results. 

Professor Vernon Boys delivered the usual British Associa- 
tion popular lecture to artisans, and dealt with the subject 
of instantaneous photography, especially the photographing of 
flying bullets, some particulars about which have already 
been published in these pages. In addition he drew attention 
to a photograph of a locomotive travelling at sixty miles an 
hour, taken from the window of'a train travelling in the 
opposite direction at forty miles an hour. This photograph 
was taken by Mr. F. J. Smith, of Oxford, and the locomotive 
came out with about the same sharpness of definition as 
good instantaneous photographs of locomotives taken by means 
of @ camera upon a stand resting upon firm ground. It 
would be interesting to know what lens-shutter was used in 
performing this feat. Two experimentalists well known in 
the photographic world, namely, Mr. A. Cowan and Mr. 
H. M. Hastings, have done wonderful things in photo- 
graphing scenery from the carriage windows of fast trains, 
but the feat just described as stated by Mr. Boys is a step in 
advance. Mr. Boys drew attention to some experiments 
described by the late Mr. Scott Russell in the ‘‘ Proceedings ”’ 
of the British Association for 1844, in which diagrams are 
given showing how if waves of water strike a flat quay wall 
at a fair angle, they are perfectly reflected, but that if they 
strike straight against it—that is to say, at a right angle, 
they end in a breaker. Some of Mr. Boys’ photographs 
showed that analogous phenomena take place in air when 
photographing flying bullets. When the air-waves formed by 
the bullet struck the sides of the box in which they were 
arp ag at or near a right angle, they were broken up, 

ut when they struck it at other angles they were reflected 
as shown by the photographs. 

The late Dr. Angus Smith, of Manchester, was a 
pioneer in experimenting upon impurities in the air 
of towns, and new experiments on this subject are 
now going on at Owens College, Manchester, and 
elsewhere. Last Tuesday, Dr. J. H. Bailey read a paper 
before the Chemical Section on “The Impurities of Town 
Air,” in which he set forth that during the past twelve 
months the Air Analysis Committee of Manchester, in con- 
junction with the Royal Horticultural Society, have been 
engaged on the analysis of the air of large towns. A large 
amount of information having been already collected by 
previous observers as to the carbonic acid in the air, it was 
thought desirable to devote more special attention to such 
impurities as sulphurous acid and organic matter. Further- 
more, since the object in view was not merely to 
collect data, but to lay the foundations of what may 
be termed chemical meteorology, the atmospheric con- 
ditions prevailing at the time of the observation have 
been noted. From the results of several hundreds of analyses 
carefully conducted in London, Manchester, and Liverpool, 
the following conclusions are drawn :—(1) That in clear 
breezy weather the amount of sulphurous acid is less than 
1 milligramme per 100 cubic feet of air. (2) That in 
anticyclonic periods it rises very considerably, and in times of 
fog maxima of 34 and 50 milligrammes have been recorded 
for the worst districts of Manchester and London respectively. 
(3) That wherever an open space or a less densely populated 
area occurs there is a very marked diminution in the amount 
of impurities in theair. (4) That an increase in the amount 
of sulphurous acid is accompanied by at least as large an 
increase in the amount of organic impurities in the air. 
(5) That smoke, promoting as it does the formation of fog, 
and preventing free diffusion into the upper stratum of the 
air, must be regarded as the principal cause of the impure 
state of the atmosphere in large towns. 

The subject of animal mechanics is to the fore. Our old 
friends, the anthropologists, who obtained a footing at the 
British Association at its Dundee meeting a quarter of a 
century ago, and amid stormy circumstances, have become 




















somewhat demonstrative again, especially considering the 
surrounding Scotch atmosphere. Last Monday was their 
“monkey day,” when Dr. Louis Robinson read a paper on 
“The Prehensile Power of Infants.” He told of experiments 
he had made with innumerable babies; one child about three 
weeks old held on for two minutes thirty-five seconds. He 
had himself tried hanging to a bar, and after one minute was 
thoroughly exhausted. He then proceeded to argue that 
this prehensile —— was a survival of the power of their 
arboreal forefathers as infants to cling to their mothers, 
while the latter were using their arms and feet for the 
climbing of trees. He should have liked to have made some 
of these experiments in public, but as he had only arrived in 
Edinburgh on Sunday, he had not had time to make a 
collection of babies. Some photographs of his experiments 
now form an exhibition in connection with the Anthropo- 
logical Department of the British Association. Doubtless 
there will be much preaching about this next Sunday, and as 
the Rev. Samuel Haughton, of Dublin, is an authority on 
animal mechanics, and has lectured on that subject at the 
Royal Institution, he may be able to throw some light on the 
matter with all due gravity. 

The report of the Committee on the application of photo- 
graphy to meteorology was read by Mr. A. W. Clayden, and in 
it something was said about the difficulty of photographing 
light clouds against a background of blue sky. The report 
set forth that with all heavy clouds it is certain that admirable 
results may be obtained with a little practice in adjusting 
the stop and length of exposure. So far as the quality of the 
results obtainable is concerned, there does not seem to be any 
manifest advantage in the use of a coloured screen, of a black 
mirror, of specially slow, or of orthochromatic plates. 
Nevertheless it is quite certain that results of a given 
excellence are more easily obtained on a slow plate with a 
strong developer considerably restrained. It is equally certain 
that the use of the coloured screen, or of the black mirror, 
renders the process easier still. With correct exposure 
and careful development it should not be necessary to 
resort to intensification of the image. If some such 
treatment should be required, inexperienced observers should 
be warned that in the use of mercurial formule it is well to 
keep the plate in constant movement while in the mercury 
bath, in order to avoid undue granulation of the image. 
Those who have made a special study of the photography of 
thin clouds appear to be agreed that in order to bring out all 
the details of their structure some special device must be 
adopted. By extremely nice adjustment of the exposure and 
subsequent intensification of the image, very fair results can 
be sometimes obtained ; but the process is difficult and only 
practicable in experienced hands. Dr. Rizgenbach, who first 
described the black mirror device, recommends that exposure 
should be so arranged that the sky leaves practically no 
impression on the plate, while the thin image of the cloud 
must be intensified by means of iodide of potassium and 
Schlippe’s salt—sulphantimoniate of soda. 

Chemists feel a want which possibly may be supplied by 
engineers. Last Wednesday, in the Chemical Section, the 
President and others spoke of the want of delicate balances 
which will act more quickly and with less trouble than those 
at present in use. Dr. J. Gibson described the results of 
experiments proving that the alteration of weight produced 
by the condensation of moisture on glass apparatus is a 
negligible quantity. He used balances so delicate that the 
sun shining into the room would affect their action; so also 
would every white cloud sailing across the sky opposite the 
window of the balance-room. The President—Dr. H. M 
M’Leod—stated that he had been trying for some time to 
weigh without a balance. He had tried to construct a 
balance-spring from a piece of the hair-spring of a watch; it 
would bear a weight of five milligrammes. He employed 
a reflector, and a scale at a distance. This he hoped 
could be used with some kind of balance - weights, 
also that it would give a dead beat; but he was dis- 
appointed in the results. Next, as glass has great elasticity 

and flexibility, he 
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The experiment was 

a@ rough one, but 

promising; he intended to try it again ina more careful 
manner. 

Professor Sylvanus Thompson mentioned a curious fact 
in Section A. If a copper wire be covered by electricity 
with an infinitely thin coating of zinc, until it looks like a 
zine wire, and then be held in the air, the zinc will gradually 
disappear by sinking into the copper, when the operation may 
be repeated several times. Athough the wire then contains 
more metal than before, it is a worse conductor of 
electricity. 

In chemical works we read much about catalysis, about 
an inert substance influencing chemical change simply by 
its presence. Professor M‘Leod is doubtful as to the reality 
of catalysis, and thinks it to be employed to express certain 
chemical actions which cannot be explained, and that the 
word may become obsolete. A well-known action of the 
kind is the combination of oxygen and hydrogen under the 
influence of spongy platinum. In this case the platinum 
remains apparently unaltered, and is capable of causing the 
combination of any quantity of mixed gases. As spongy 
platinum possesses the power of absorbing large quantities of 
gases, it is usually said that the molecules of oxygen and 
hydrogen are so much condensed in the platinum that 
tkey are brought within the sphere of one another's 
attractions, and consequently combine. Another instance 
of an action of this kind is afforded by the oxidation of 
ammonia in the presence of chromic oxide. When 
ammonic dichromate is heated an evolution of gas occurs, 
and a residue of chromic oxide is left which bears a striking 
resemblance to a mixture of black and green tea. When 
some of this substance is placed on a piece of wire gauze, 
heated and then supported over a vessel containing a strong 
solution of ammonia, the oxide glows in a manner similar to 
the glowing of spongy platinum under the influence of a 
mixture of hydrogen and air. Under these conditions the 
chromic oxide facilitates the oxidation of the ammonia; but 
it becomes changed during the process—instead of having 
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the appearance above described it acquires a bright green 








colour. Now, we know that chromium is capable of forming 
several combinations with oxygen. Is it, therefore, too much 
to suppose that the chromium is alternately oxidised by the 
oxygen of the air, and reduced by the hydrogen of the 
ammonia, so that although in the end it has the same com. 
position as at the beginning, nevertheless it has been 
continuously decomposed and reproduced? May not a 
similar change take place during the action of spon; 
platinum on a mixture of hydrogen and oxygen? The 
alteration of the platinum was very slight, but te believed 
he had observed a slight modification of the appearance 
of a fragment of spongy pe oe that was kept glowing 
by a small jet of purified hydrogen for some hours; the 
gas not being allowed to burn so as to heat the platinum 
to avery high temperature, the metal appears to be compacted 
and to be covered by minute spherules of glistening metal, 
May not the platinum have entered into combination with 
one or other of the gases and been subsequently reduced? If 
this is the true explanation, then we have in this case & con- 
tinuous series of chemical changes and the “‘ catalysis” ig 
explained. We all know, he said, the ease with which 
oxygen is obtained from potassic chlorate when heated with 
a small quantity of oxide of manganese; the quantity of 
ee is the same at the end of the process as at the 
inning, and it may be used over and over again to assist in 
the decomposition of fresh potassic chlorate. The oxide of 
manganese undergoes a molecular alteration ; if a crystalline 
variety is employed, it is found, at the end of the process, to 
have been transformed into fine powder. He hoped that he 
had proved to the satisfaction of his brother chemists that 
potassic permanganate is first formed and subsequently de. 
composed with the reproduction of manganese peroxide. 

One of the items contained in the report of the Committee 
for making meteorological observations on Ben Nevis, was to 
the effect that steps have been taken to make the observation 
of dust particles in the atmosphere part of the regular work 
of the Observatory. Eight observations are made daily, and 
as each of these eight is the mean of ten, there are really 
eighty of these observations made every day. The observa- 
tions now accumulated amply confirm the tentative results 
given in the Committee’s last year’s report, as showing 
a well-marked diurnal variation. Further, dry, thick fog 
is shown to contain a great amount of dust, but 
thin, wet mist very little. It is when a thin, drizzling 
mist I the summit that the lowest values are 
obtained, and the all-important observation has been made 
after consulting the daily weather maps of Europe at the 
time that the winds differ in direction 90 deg., or even more, 
from the winds then prevailing near sea level. In other 
words, the drizzling and practically dustless winds blow out 
from a shallow cyclone overspreading this part of Europe at 
the time. The significance to weather forecasting of these 
different types of wind, as regards dustiness or dustlessness, 
to the cyclones and anti-cyclones prevailing is too evident to 
call for further remark. 

At the concluding general meeting on Wednesday, Sir 
Frederick Bramwell and others expressed the generally-felt 
satisfaction of the members as to the excellence of the 
arrangements to accommodate the British Association in 
Edinburgh, and the Post-office authorities have certainly 
done their work better than ever before. Dr. J. H. Glad- 
stone expressed satisfaction at the attention of the police to 
their duties; this caused some tittering, so he proceeded to 
explain what he meant. It was announced that the number 
of tickets taken at the meeting was 2070. There is general 
agreement among scientific men, and expressed by Lord 
Kelvin, that the quality and value of the papers read at this 
meeting have been higher than the average. Money grants 
to committees have been made for the coming year of a total 
value of £1000. 








EARTHQUAKES.—Dr. Knott, ina paper read before the British 
Association, mentioned that, in many cases of earthquake, oil got 
overturned, and by catching fire did more damage than the earth- 
quake itself. 


ArT INDUSTRIES EXHIBITION AT BARCELONA.—As a necessary 
complement to the National Exhibition of Art Industries, to be 
held next September in Barcelona, the Common Council of the 
City of Barcelona have resolved to constitute an international 
section of tec ne from the art industries of all ages up to 
1815. Regulations dealing with the exhibits in this section have 
been issned. Forms of application can be obtained from the 
Spanish Consulate-General, 21, Billiter-street, E.C, 

FIREMAN’s EXHIBITION.—The directors of the Royal Aquarium 
and Winter Gardens Society opened their second Fireman’s 
Exhibition on Tuesday, at Westminster. The exhibition consists 
of most of the modern appliances for saving life and preventing 
and extinguishing fires. The exhibition will remain open until 
August 3lst. During the last week several prizes are offered in 
competitions for saving life and property, and firemen throughout 
the United Kingdom are invited to take part. Lectures will be 
delivered dealing with the prevention and extinction of fire. 

CrysTaL PaLtace ScHOOL OF PRACTICAL ENGINEERING. — The 
32nd session of this school concluded on Saturday last, when the 
certificates were pr ted to the ful students by Mr. 
Latimer Clark, past president of the Institution of Electrical Engi- 
neers. For some time before the presentation of certificates the 
workshops, which are situated in the south tower, were thrown 
open to visitors, and in the various departments specimens of the 
students’ work were on view. These included plans and sections, 
patterns, fittings, and a working engine constructed by the 
students during the session. Since the school was inaugurated, 
nearly 1000 students have passed through it, and during the past 
session no fewer than 115 were in attendance. 


Tue Miners’ Stor Day.—The five days’ week is at an end. It 
has been tried with the result common to all such attempts—its 
application was one-sided and unsatisfactory in certain districts, 
and acceptable enough in others, It suited the middleman, as it 
“regulated” the supply according to his wishes. Prices were 
undoubtedly maintained ; kept up because supply was kept down. 
Coalowners were not averse to it, as they found the men were 
bringing as much coal to bank in the five days as they used to do 
in the six. The actual coal-getters were not opposed to play on 
Saturday, as they could always put a little extra in on the other 
days. But the bankmen, and others not directly engaged in the 
hewing of coal, had no way of recouping themselves. They had 
to give five days’ work and take five days’ pay. Hence the dis- 
satisfacticn which has been growing all round. It was known 
that the stop day would itself be stopped by decision of the 
Miners’ Federation at Birmingham ; Yorkshire, Derbyshire, and 
Nottinghamshire were in favour of Saturday being continued as a 
play day ; but the delegates from the other districts were desirous 
to make an end of it. If this had not been done, there would 
have been trouble in the coalfield. Some of the men would 
undoubtedly have taken action. It is not expected that the 
resumption of six days’ work will make any difference, for the 
simple reason that six days will not be worked. There is no 
demand adequate to keep the men working a full week, and as it 
is, the play day is to be continued for the whole of the present 
month, sm colats are already coming in for winter supplies. 
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RAILWAY MATTERS. 


Tue traffic on the Luton and Dunstable branch of the 
Great Northern Railway was on Tuesday morning delayed over 
four hours by the breakage of an engine axle and a side rod, 


In the twelve months ending June last, the North 
Metropolitan Tramways Company carried 77,642,583 passengers on 
its 49 miles of line at an average fare of 1}d. per passenger. The 
Metropolitan Railway, working 52 miles, carried in the same 
period 87,958,319 passengers at an average of not quite 1d. per 
passenger. 

Tue engineers who are engaged in the survey of the 
roposed new line of railway from Longridge, near Preston, to 
Tngleton, report the discovery of a large deposit of coal and of 
China clay. There is every reason, it is said, to believe that the 
roposed railway would not only be a very remunerative under- 
taking, but that it would tend to develope a large industry. 


Tne Cambrian Railways Company have arranged a 
programme of rail and coach excursions in connection with their 
train service, their object being to develope and make known to 
the public the beautiful scenery in Wales adjacent to the stations 
onthe Cambrian Railways. Information with regard to theexcursions 
may be obtained from Mr. Alfred Aslett, secretary, Oswestry. 


AMERICAN people seem to be growing tired of railway 
making. In the United States there has been a steady decline in 
the new mileage built during the last five years. In the first six 
months of the present year there have been built 1198 miles of new 
railway. This is 500 miles less than was constructed in the first 
half of 1891, and much less than the mileage built in the first half 
of any year since 1885, 


We are informed that the Partick contract of the 
Lanarkshire and Dumbartonshire Railway has been let to Mr. A. 
H, Boyle, contractor. This contract comprises the construction of 
the branch railways from Maryhill to Partick, and a portion of the 
authorised main line through Partick, Whiteinch, and Scotstoun, 
and forms a most important link in the circular route in connection 
with the Glasgow Central Railway. 


Tue commission appointed to investigate the charges 
brought against Mr. Eddy, late Commissioner of Railways for 
New South Wales, by the Hon. Mr. Schey has forwarded its 
report to the Governor, Lord Jersey. It is understood that the 
commission finds that Mr, Schey has entirely failed to prove the 
serious charges made by him, and Mr, Eddy’s honour and integrity, 
the report states, are perfectly cleared. 


Tue construction of the piece of new road forming a 
connecting link from Cafiuelas to Lobos, Argentina, main line with 
the Saladillo branch, was commenced on 15th February, and on 
Saturday, July 2nd, the rails were joined up, making the through 
communication complete, only ballasting and packing being re- 
quired to make tho road ready for traffic, which was ex- 
pected to commence on the Ist instant. The line is twenty-seven 
miles in length, and has been made under the inspection of Mr. 
Cc, H. Hopkinson, This is one of the quickest bits of railway 
making in the Argentine Republic. 


As the result of experiments made on the Neversink 
Mountain Railway, United States, America, it appears that the 
general efficiency of the motor used on electric cars seems to be 
about 70 per cent., not including the stops and starts, but these 
latter occupying so smal! a portion of the time, being few in number} 
would only affect this value slightly. Cars lightly loaded and 
running at higher speeds than eight miles an hour show an 
efficiency up to 78°5 per cent. at times, and 75 per cent. for long 
stretches of read, which indicates, if anything, that the general 
average efficiency of these cars is higher than 70 per cent, 


AmonG the various Russian railroad projects on which 
work was begun last year there is the Dshankoj-Feodosia road, 
Feodosia, the end station being on the Black Sea. It was com- 
menced in the yg of 1891, and will have a length of about 
seventy-three miles. Its estimated cost is about £300,000. Second 
in order is the Ussur road, which constitutes the last division of 
the Pacific Coast portion of the Siberian Railroad. This division 
may be considered as made up of two parts, one reaching from 
Viadivostock to Grafskaja on the Ussur River and the other from 
Grafskaja to Chabarowka. Surveys for the latter of these two 
sections have not yet been made. The length of the former will 
be 261 miles, and will cost about £1,850,000. The third road is the 
Miass-Tcheljabinsk section of the Siberian line. This road, about 
sixty-two miles long, will be the connecting link between 
the Siberian and the European Russian railroad system, and 
will cost £262,000. It will = ready for traffic, it is thought, 
early next year. The fourth road will be an extension of the 
Ssakssagan branch of the Jekaterinen Road to the Kriworog ore 
regions, and will help materially to develope that district. Its 
length is given at about eleven miles, and its cost to the Government 
will be about £54,000. The Narew Road, the fifth in the list, will 
be about eighty-eight miles long, will cost some £600,000, and is 
designed to serve local freight interests. Finally, there is to be a 
road from Tschiatury to connect with the Trans-Caucasian line, 
covering a distance of twenty-three miles, with an estimated cost 
of £100,000. The Railway News says: ‘‘ Roads under private con- 
trol will be (1) the Rjasan-Kasan line, to connect the town of 
Rjasan with the Russian main lines ; (2) the Petrowsk line, the 
terminal station of which will be the town of Petrowsk, on the 
Caspian Sea; and (3) a number of branches to the Kursk-Kiew 
railroad, The total length of all these roads is placed at 853 miles, 
= the combined estimated cost will figure up £4,520,000 
sterling.” 


At the meeting a few days ago of the City and South 
London Railway Company, the chairman said they not only a 
satisfactory increase in their passengers, but also an increase in 
every department. Their expenditure had also greatly decreased. 
After providing for the debenture interest amounting to £4317, 
there remained a balance available for dividend of £3031, out 
of which the board recommended that the full dividend of 5 per 
cent. per annum be paid on the perpetual perference shares, and 
4 per cent. per annum on the ordinary shares, leaving a balance 
of £983 to be carried forward to next account. Concerning loco- 
motive—electric—expenses, he said when the line opened, and 
during the first half-year, it cost 9d. per train mile to run their 
locomotives, but during the second half-year the cost was reduced 
to 79d. per mile, whilst during the last half-year, although the 
train miles run were practically the same as the previous half-year, 
the expenses had been reduced to 7°7d. per mile. In comparing 
these figures with the cost of running ordinary steam locomotives 
on the great English railways they would find a favourable condi- 
tion of things in favour of their own company. In respect to 
running the ordinary steam locomotives, he would point out that 
the cost per train mile, when the company bad not to pay for 
cartage of coal on account of their lines being in close proximity to 
the coal pits, was about 9d. per train mile. When they had to 
pay for the carriage from the pits to the depdts the cost was from 
10d. to 104d. per train mile. In the case of their own railway 
they had not only to pay the carriage of the coal from the collieries 
to the railway, but also from the station to their depdt. But not- 
withstanding that, their cost per !train mile was only 7‘7d. at the 
present time, as compared with 9d. to 104d. per train mile on the 


other railways, On the other hand, it might be said that the 
electric railway was not capable of carrying so many passengers 
as other railways, but it should be remembered that the 
electric trains were capable of carrying a very large traffic, as 
seen from the fact that the average number of passengers per train 
—and their trains ran every three and a-half minutes—was about 


NOTES AND MEMORANDA. 


THE rainfall in 1891 at Greenwich was 25:0in., being 
0‘5in. above the average of the preceding 50 years. 


Tue traflic through the Canal St. Denis, in 1891, was 
1,406,741 tons; 1,140,458 up, and 266,283 down, represented by 
6768 loaded boats, The dues received by the town amounted to 
nearly 404,000 francs, 


Tue Astronomer Royal reports that the Port of London 
Sanitary Authority having decided last June to discontinue the 
observations of the temperature of the Thames made at Deptford 
since 1883, the series, which was first commenced in 1844, has now 
come to an end. 7 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17-4 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. The Wolverhampton 
rate was lowest, 9°4, and Liverpool highest with 25:2. 


In London 2876 births and 1409 deaths were registered 
last week. Allowing for increase of population, the births were 
193, and the deaths 266, below the average numbers in the corre- | 
sponding weeks of the last ten years, The annual death-rate per 
1000 from all causes, which had been 18-9, 19:0, and 17°5 in the 
preceding three weeks, was 17‘2 last week. 


A paPER on the specific heat and the latent heat of 
fusion of aluminum was recently read before the Paris Academy of 
Sciences, by M. J. Pionchon, The total quantity of heat required 
to raise 1 gr. of aluminum from 0 deg, to its fusing point, 625deg., 
is 239'4. The latent heat of fusion is very large, being equal to 
that of water, viz., 80 cal. 


THE number of hours of bright sunshine, according to 
the — of the Astronomer Royal recorded during 1891 by the 
ere ll-Stokes sunshine instrument at Greenwich was 1222, 
which is about 66 hours below the average of the preceding fourteen 
years, after making allowance for difference of the indications with 
the Campbell and Campbell-Stokes instruments respectively. The 
aggregate number of hours during which the sun was above the 
horizon was 4454, so that the mean proportion of sunshine for the 
year was 0274, constant sunshine being represented by 1. 


In the annual report of the Chamber of Commerce of 
the district of Essen, in Germany, it is stated that during last year 
there were at work there 177 coalpits, against 179 in 1890. The 
output of these reached 37,295,000 tons, compared with 35,353,000 
tons in 1890, and 33,702,000 tons in 1889. There were 138,161 
workmen employed last year, as against 127,235 in 1890, and 
114,692 in 1889, so that in 1891 the output per man in 288 working 
— reached 0°94 tons per day. ‘lhe increase in the output since 
1890 was 1,942,000 tons, or 5°5 per cent. The increase in the 
number of workmen in the same period was 10,926, or 8 6 per cent., 
and yet the daily output per man was reduced from0 99 to 0°94 tons 
—a small result as compared with the output of British miners, 


THE great number of electric wire conduits running 
from the central station in the Machinery Building, in the Chicago 
Exhibition, to the other buildings, are carried in a wooden conduit 
6ft. Gin. square. The frames are of 6in. by 3in. timbers, about 
10in. apart, with sides of tongued and grooved planking spiked to 
the outside of the frames. Inside the frames is a covering of wire 
netting, to which is attached the interior sheathing of plaster 
board. The floor is inclined from the sides to the middle, to form 
a drain. On each side of the interior are cast iron plates with 
sockets for five arms, the plates being attached to the side post of 
the frames by screws. The arms are of a length to carry about 
five insulators, and leave an open passageway along the middle of 
the conduit for the use of linemen, &c, 


At a recent meeting of the Paris Academy of Sciences, 
some new observations on the employment of the calorimetric shell 
were submitted by M. Berthelot. Different bodies must be treated 
differently, according as they are fixed, volatile, or gaseous. For 
fixed compounds, solid or liquid, the ratio between the weight of 
the combustible and the weight of oxygen ought to be such that 
the gas which remains after combustion contains at least 60 percent. 
of free oxygen ; otherwise some half-burnt gases will remain in the 
vessel, notably carbonic oxide. Excess of oxygen, especially if 
under a pressure of twenty-five atmospheres, insures that the 
temperature of the centre cf combustion should remain as high as 
possible. In the case of gases the oxygen should only be in very 
slight excess, and should be introduced by tenths of an atmosphere, 
until the most favourable pressure is reached. Volatile bodies 
should, if possible, be burnt in the liquid state. 


At the British Association meeting on Tuesday, Mr. 
R. T. Glazebrook, F.R.S., apo the report of the Committee 
on Electrical Standards. The earlier part of the report dealt with 
the testing of resistance coils, and also of Clark cells. The cells 
set up by different persons at different places and times gave almost 
identical values for their electromotive force, thus proving the 
adaptability of this cell as a standard one. During the year the 
Committee had passed the following resolutions, with a view to 
their adoption internationally :—‘‘(1) That the resistance of a 
specified column of mercury be adopted as the practical unit of 
resistance. (2) That 14:4521 grammes of mercury in the form of 
a column of mercury 106‘3c.m. long at Odeg. C. be the specified 
column, (3) That standards in mercury or solid metal, having the 
same resistance as this column, be made and deposited as standards 
of resistance for industrial purposes. (4) That such standards be 
periodically compared with each other, and also that their values 
be re-determined at intervals in terms of a freshly set up column 
of mercury.” With regard to the units of current and electro-motive 
force, it was agreed that the number ‘001118 should be adopted as 
the number of grammes of silver deposited per second from a neu- 
tral solution of nitrate of silver by a current of one ampére, and the 
value 1 434 as the electromotive force in volts of a Clark cell. 


In a review of a book in Nature on “Tar Colouring 
Matters,” Dr. Meldola says: ‘‘One very forcible truth which is 
brought home cn running the eye down the seventh column of the 
tables before us is the great preponderance of references to patents 
—chiefly German. It is evident that the chemist who wishes to 
a abreast of modern discovery can no longer afford to neglect 
the literature of the Patent-office, Many discoveries of the greatest 
scientific importance are buried in these specifications, and it is 
long before they find their way into the text-books. This, so far 
as we are concerned, is much to be regretted, for, in the first place, 
the working chemist is already painfully overburdened with litera- 
ture.” This is another evidence of practice leads and theory follows. 
‘So far as English technologists are concerned, it is to be regretted 
that such an overwhelming majority of German patents have to be 
referred to. This, of course, is only to be expected when we con- 
sider the extraordinary activity which the Germans have displayed 
in the development of the industry of which the foundations were 
laid in this country about thirty or forty years ago. It is true 
that all capital discoveries are also patented in this country, but, 
on the other hand, there are many important chemical processes 
discovered and patented on the Continent which are not filed in 
our Patent-office, and which are so long in finding their way into 
the current literature that they are apt to be overlooked. 
Chemists cannot but look with admiration at the brilliant series of 
discoveries which have emanated from the laboratories of German 
universities, technical schools, and factories. This is the fruit of 
technical education in the true sense ; no system of cramming for an 
examination, no method of orthodox ‘test-tubing,’ not even the 
‘ recreative institute’ line of technical training, which is so much 
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MISCELLANEA. 


THE Museum of Practical Geology, in Jermyn-street, 
will be closed, as usual at this season, from the evening of August 
9th until the morning of September 10th. 


Ir appears that the report to the effect that the passage 
of tank steamers through the Suez Canal had been prohibited 
pending reconsideration of the rules is quite untrue. 


Tue students in the Newcastle district of the Institu- 
tion of Civil Engineers on Saturday last visited Tyne Dock, where 
greatly improved facilities for coal shipping have been introduced, 
by which as much as 28,000 tons have been loaded in a day, and 
last year 5,000,000 tons were shipped from the dock. 


On the 4th inst. the Lanchester Union Rural Sanitary 
Authority approved of the scheme submitted by Mr. J. E. Parker, 
A.M.I.C.E., of Lanchester, for the joint sewerage and sewage 
disposal works for the populous villages of Armfield Plain, Kyo, 
Catchgate, and East and South Pontop, and ordered that the works 
be executed without delay. 


Tue Lords of the Admiralty have again awarded the 
United Asbestos Company the contract for the supply of all 
asbestos goods required in the Royal Navy during the ensuing 
twelve months, the principal articles being ‘‘ Victor” block pack- 
ing, metallic packing and hard spun yarn packing for glands, 
metallic sheeting, tape, and rings, for steam and hydraulic joints. 


Ir is stated that a valuable field of coal, 6ft. to 7ft. 
thick, has been discovered at the Ashton Moss Colliery, Ashton- 
under-Lyne. It is believed to extend to the colliery boundary, and 
if this proves to be correct, it will cover at least a thousand acres, 
Tests show it to be a splendid house coal. It is the most remark- 
able coal find since the discovery of the Roger Mine some time ago. 


On Saturday afternoon the memorial stone was laid of 
the new flour mills at present being erected at Bonnington, Leith, 
by the Scottish Co-operative Wholesale Society. The mills, when 
completed, will be capable of an output of about 4000 sacks of flour 
r week, and the warehouse will hold about 40,000 sacks of flour. 
he buildings will be lighted throughout by the electric light. In 
the course of Saturday afternoon about 15,000 persons assembled 
at Leith Links and took part in a procession in honour of the lay- 
ing of the memorial stone. 


On Wednesday judgment was given in the Court of 
Appeal by Lords Justices Lindley, Lopez, and Kay, on the appeal 
in the case of Lane-Fox v. The Kensington and Knightsbridge 
Electric Lighting Company, against the decision of Lord Justice A. 
L. Smith, then sitting as Judge of the Chancery Division for Mr. 
Justice Romer in March last. This judgment, it will be remem- 
bered, was in favour of the defendants, and the judgment now 
given in the Appeal Court has, in every respect, confirmed that of 
Lord Justice A. L Smith. 


THE Times Lisbon correspondent says it is stated that 
the French Government has made an energetic expostulation in 
regard to the cessation of the Lisbon Harbuur works, which, it 
will be remembered, was caused by the non-payment of the ccn- 
tractor in the money which was current when the contract was 
made. M. Ribot claims, on behalf of the contractor, the security 
deposited by him, payment for the works already constructed, the 
sums deducted from the payments made, and also the value of the 
plant seized, and damages for the breach of contract. 


Messrs. Joun H. WItson anv Co., of Sandhills, Liver- 
pool, have recently constructed two 40-ton floating steam cranes to 
be used in depositing concrete blocks for the new harbour works 
under the Russian Government at the ports of Odessa and 
Theodosia on the Black Sea; they have also supplied to the Odessa 
works a complete set of machinery—Carey and Latham’s patent— 
for making concrete blocks of 30 tons weight at the rate of fourteen 
per day. The whole of the plant bas recently been tested by the 
Government engineers, and on given very satisfactory results. 


At a meeting of the Chertsey Rural Sanitary Authority 
on Tuesday, August 2nd, Mr. W. H. Radford, Nottingham, was 
appointed engineer for the sewerage and sewage disposal of Wey- 
bridge and Oatlands, and was instructed to prepare plans and 
estimates for submission to the Local Government Board. It is 
proposed to collect the whole of the sewage of the district by 
gravitation at one point in Weybridge, whence it will be pumped 
to the sewage disposal site on Hollick’s Farm, in Chertsey parish, 
and there purified by chemical precipitation in tanks, followed by 
filtration through twenty-eight acres of suitable land. 


WE have to announce the death of Mr. John Lewthwaite, 
who was born in 1816, and was the inventor of many well-known 
mechanical contrivances, notably a machine with which all railway 
ticket printing has been accomplished in all parts of the world 
since 1852, This machine answers its purpose so admirably that 
no improvment by any succeeding inventor has been able to put the 
original machine out of court, and strange to say Mr. Lewthwaite 
had, just previous to his death, made such improvments as will 
stamp the improved machine as a most remarkable mechanical com- 
bination. The London and North-Western Railway Company are 
having two of the improved machines made for them. Mr. 
Lewthwaite was also the inventor of a system of breakwater con- 
struction which is expected for many works, to supersede the 
known methods of constructing breakwaters, and groynes. 


Tue Admiralty have entered into a contract with 
Messrs. Yarrow and Co., of Poplar, for the immediate construction 
of a small paddle steamer, to have the least possible draught 
practicable, for the navigation of the Upper Shiré. This vessel is 
destined to maintain communication at all times of the year 
between Lake Nyassa and Matope, where the navigation termi- 
nates on account of a succession of rapids. From there the com- 
munication is carried on by land porterage over the highlands as 
far as Katunga, on the Lower Shiré, this being the highest point 
which the gunboats Mosquito and Herald can reach. This littie 
steamer is 60ft. in length by 14ft. beam, and will have a draught 
of llin. and speed of from eight to nine miles an hour. She will 
be put together on the Upper Shiré, kaving been first transported 
there in loads mostly of a size suitable to be carried by one or two 
negroes, and when in regular work will act in conjunctien with the 
two gunboats Pioneer and Adventure, which Messrs. Yarrow and 
Co. are constructing for the Government for service on Lake 
Nyassa. 

OnE of the Times correspondents with the fleet says :— 
‘*The big ships were organised in two divisions, of which the first 
was formed by the Nelson, Shannon, and Neptune, and the second 
by the Northampton, Hotspur, and Belleislee . . . It wasa 
melancholy farce to order such a squadron to cruise in company, 
for the unfortunate Northampton proved to be so slow that she 
could not preserve even the modest speed of seven knots that was 
demanded of her, and presently she was ordered to take station at 
the tail instead of at the bead of her division. Nor were the cther 
ships in much better plight. Most of them seemed to be able to 
keep station, but todo no more. We cruised fora time in some 
kind of ragged formation in column, but at length the Northampton 
lagged so disgracefully behind that she was directed to leave the 
line and cruise by herself, a station being assigned to her from 
which, in the event of an attack, she could scarcely fail, in spite of 
her slowness, to reach the protection of the mine-field before she 
could be come up with by the enemy. I am very glad that there 
were no foreign critics to watch the unworthy spectacle of a British 
first-class armoured cruiser having to quit a fleet steaming at seven 
knots because she could not maintain her station init.” Since 





in vogue at the present time, will enable us to recover our lost 
position in this or in any other branch of chemical technology.” 


this he has mentioned that a yacht, apparently French owned, has 
followed all the movements of the fleet very constantly. 
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Jor the Application and for a Complete specification. the form for provisional 
specification not being necessary. You may write part of the specification 
on these, guided by the instructions. and the remainder on paper of the 
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BICYCLE CAB WHEELS. 
(To the Editor of The Engineer.) 

Sir,—I want the name and address of the maker of the cab and 
carriage wheels which I have seen in London made of the form of heavy 
cycle wheels. Can any of your readers oblige me with it? W.B 

London, August 5th. nl 3 





BOILER COVERING. 
(To the Editor of The Engineer.) 

Sir,—I should be glad if any reader of Taz Encineer could give me 
the component parts of a simple and cheap covering for donkey boilers. 
I have been having the donkey boilers of my steamers covered with a 
composition that appears to have a considerable amount of tar in it, and 
when the composition gets dry it is covered with wire netting. In 
—_ of time this position damaged, and I should like to know 

ow to re-cover or repair same. 

August 4th. SHIPOWNER. 








DRILL FOR MAKING SQUARE HOLES. 
(To the Editor of The Engineer.) 

Sir,—Can you or any reader send me the address of the inventor of the 
square boring drills—not the Square Boring Company, of Queen Victoria- 
street—a — drill to go into any drilling machine? I have heard of 
this being sold in Newcastle, &c., but cannot get the maker’s or the 

inventor's address. c.DdD.M 
Clerkenwell, August 5th. wen 
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THE ADMINISTRATION REPORT ON INDIAN RAILWAYS, 


Tue report of the Director-General of Indian Railways 
is always interesting reading. In a recently published 
article prt with the several systems ae have been 
adopted throughout that vast continent we incidentall 
alluded to the question of gauge, waiving that dealing wit 
the suitability of the narrow gauge for the traffic generally 
throughout India. The report now to hand furnishes 
some very valuable facts bearing upon the consideration 
of this point. It must manifestly be of the first import- 
ance, as regards the successful working of any railway 
system, that the working expenses of it should be rela- 
tively in low proportion to the receipts. If we accept 
this fact, the statement of the report as regards those on 
the three systems in use in India, namely, the broad or 
standard gauge of 5ft. 6in., the metre gauge, and that of 
even narrower dimensions, must be particularly valuable. 
Thus we are told that in the case of the first of these, 
the proportion of working expenses to receipts was but 
45 per cent. on the gross earnings of last year; while as 
regards the second and third, this proportion rose to 53 
and 64 per cent. respectively. 

We do not say that there may not be advantages 
attaching to the two last systems which may in some 
degree counterbalance this great disproportion in the 
working expenses; but, granting so much, that dis- 
proportion is so striking as to induce a prima facie 
agg in favour of the broader gauge as it has 
een applied in India. The question of first cost is 
naturally one that cannot be disregarded in a country 
in which it is sought to develope railway com- 
munication with all possible speed, and we did full 
justice to this aspect of the case in our lately offered 
remarks with respect to the decision recently arrived at 
by Lord Cross with reference to the linking-up of the 
metre gauge lines throughout India. The report under 
observation furnishes many figures of great interest 
illustrative of the rapid development which the railways 
of India have experienced of late years. During the 
year reviewed by it no less than 874 miles of newly- 
constructed railway were opened for traffic, bringing the 
total length of lines now working, up to 17,562 miles. 
Of this 10,103 miles are of the 5ft. Gin. or standard 
gauge, 7171 are of what is known as the metre gauge, 
while 288 come under the category of gauges of varied 
and lesser dimensions. The principal work accomplished 
during 1891 was upon the East Coast Railway and the 
Madras Railway, while important advance was made 
with the Kistna Bridge and the Godavery Bridge, the 
great Khojak Tunnel having been also completed and 
opened. Of works sanctioned or now in progress we 
find mention in the report of 1697 additional miles, the 
chief works being the Assam-Bengal, the Mu-Valley, and 
the Marri-Attock Railways. It is evident from this 
citation that there is no probability that the work of 
railway extension is to be allowed to slacken, and the 
known necessities of our great Eastern dependency must 
prevent there being any likelihood of such slackening 
for many years yet to come. This fact is of the first 
importance in view of the wide field of employment 
yielded by the Indian railways to the rising generation of 
English-trained engineers. 

The statistics of traffic borne by the large mileage of 
railway that we have named are but little inferior in 
interest to the points of the report with which we have 
above dealt. The amount of coal which is now carried 
over that mileage continues largely to increase in every 
succeeding year, the conveyance of locally-raised coal 
having now more than doubled since 1880, when it 
scarcely exceeded a million tons. Large as is the local 
production, however, it is insufficient as yet for the full 
consumption of Indian railways, and during 1891 nearly 
1} million tons of English coal had to be imported for 
that service to supplement the local supply. As fresh 
areas of coal-producing ground are reached by further 
railway extension, the importation of English coal now 
necessary may be expected steadily to diminish. The 
goods tonnage carried increased during 1891 over the 
previous year by 154 per cent., the increase being chiefly 
in wheat and seeds. The only items of goods traffic 
which showed a reduction are those of raw cotton, twist 
and yarn, and liquor. As regards rolling stock, we are 
told that six thousand wagons are reported fit for artillery 
and stores, while over seven thousand are adapted for 
the conveyance of horses. The Indian Government 
naturally assigns a foremost importance to the provision 
for the rapid transport of military material and equip- 
ment. There has been an increase in the third-class 
passenger receipts of 10 per cent. throughout the year 
reviewed, and this class furnished no less than 97 per 
cent. of the whole receipts from passenger traffic. The 
staff employed for the conduct of all this business con- 
sisted of over a quarter million of natives, 4626 Euro- 
peans, and 5936 Eurasians, or persons of mixed descent. 
There is evidence that the last class are gradually, though 
slowly, being found capable of taking the place of the 
more highly paid Europeans, the number of the latter 
under employment showing a small decrease, while that 
of the former has about proportionately increased. 

It is satisfactory to learn that this great railway system 
has been worked with good financial results, the average 
return upon all its lines having been 53 percent. But 
the cost of the guarantees given by the State has been 
great, the net loss arising out of this being stated at about 
884 lakhs of rupees. But this includes payment of 
interest on lines under construction and contribution to 
the sinking funds whereby the cost of the lines will be 
gradually wiped out. Were these two items excluded 
from calculation, the cost to the State would not only 
disappear, but there would remain a net gain of 19 lakhs. 








The low rate of silver exchange has told very unfavourably 
on the condition of the State guarantee account, the 
interest having to be paid in sterling, although the rupee 
value has declined since the earlier guarantees were given 
from 2s. to 1s. 3d. Interest as high as 4% per cent. has 
also to be paid, whereas the Indian Government, if free 
to act independently of the guarantee, could raise money 


at a little over 3 per cent. Had these causes not been 
operative, the railways constructed under Government 
guarantee would have shown a surplus of 69} lakhs of 
rupees. A change in the value of silver, though now 
scarcely to be hoped for, would therefore, it is apparent, 
prove how highly lucrative are the railways which have 
proved of such enormous value in developing the trade 
and securing immunity from famine throughout the length 
and breadth of our Indian Empire. 


AMATEURS AND OTHERS, 


ALTHOUGH so much of the original work of the world 
has been done by amateurs, we cannot safely entrust to 
amateurs the ordinary work of every day. It would 
appear difficult in some cases to draw the line between 
the amateur and the professional ; but the definition given 
a few days ago by Professor Schuster in his address to 
the Mathematical and Physical Section of the British 
Association makes it comparatively easy. He said, “ We 
may, perhaps, best define an amateur as one who learns 
his science as he wants it, and when he wants it.” This 
definition, that which leads up to it and that which follows 
it in the address we shall give in another impression. 
It not only affords much food for thought and discus- 
sion concerning engineering education, but it touches in 
an important way on some of the views we have fora 
long time urged with reference to the choice of a policy 
in the conduct of the education of a young engineer. 
“At present,” Professor Schuster remarked, “a know- 
ledge of scientific theories seems to me to kill all know- 
ledge of scientific facts,” and he very strongly urged that 
school examination, and presumably school teaching, 
should be more general, and that scientific theories 
should only be taught to learners who are able to form an 
independent judgment. Professor Schuster recognises 
the far greater originality and the high importance 
of the unfettered line of action taken by British scientific 
men ; he sees that while the knowledge of the work of 
others, is very much more complete with scientific men in 
Germany or France than of the English, that it is by the 
latter that the great strides are made, and of those who 
strike out the new paths, nearly all are what he 
defined as amateurs. Faraday was an amateur, and 
Joule is mentioned as a most typical and eminent 
amateur. It is, of course, impossible to expect that any 
system of teaching will produce original thinkers, or will 
always make the most of the born scientist, if we may 
permit ourselves to follow Professor Schuster in the use 
of this word ; it is, however, possible to conceive that a 
system of education may be devised which shall be 
sufficiently elastic in its methods to prevent the moulding 
of all the young brains that come under its influence into 
one stereotyped form, groovy in its operations and limited 
in departure from the paths and theories in which it has 
been instructed. 

Generally speaking, it may perhaps be said that the 
effect of much learning on one set of subjects is to 
cramp the originating faculties, and to make men 
hesitate to attempt anything not sanctioned by precedent. 
Professor Schuster said :—‘‘ The best work of the German 
universities seems to me to consist in the following up of 
some theory to its logical conclusions, and submitting it 
to the test of experiment.” He doubts whether the 
efforts to transplant the research work of German 
universities into this country will prove successful. We 
may be permitted to question very much whether we 
want either the German methods of teaching or of 
research work introduced into this country, especially in 
connection with the education of young men destined 
for scientific occupations. The habit of thought which 
makes a German fond of taking up a theory suggested 
by someone else, and following it out in detail to 
a conclusion, useful or otherwise, is exemplified in 
many engineering and industrial ways. Much of our 
supremacy in engineering trades is due to frequent 
departures from beaten tracks, and for respectful dis- 
regard of much that is esteemed by the learned as 
theory above suspicion. We do not want to spend too 
much time in developing theories, or to educate people in 
the habit of theory-loving research. With the extension 
in the number of years devoted to school and college 
education, the danger already is that too many pupils 
will follow theory by choice and become—or wish to 
become—teachers. What we want is an education which 
will enable young men to gain a knowledge of scientific 
facts, and to appreciate their value for practical applica- 
tion. In illustration of the latter remarks, it is only 
necessary to point to the modern development of the 
steam engine. Many years ago very high-pressure steam 
engines were not only designed, but were made and used 
with economical results. In more recent years, the value 
of high-pressure steam and of multiple stage expansion 
was insisted upon ; but cold water was thrown upon the 
designs and arguments of those who would have used 
both. The amateurs’ proposals were condemned by the 
well-trained professional theorist. The result has been, 
however, that the amateur has conquered, and that the 
very much trained German engineer is now making the 
triple-expansion engines of the English amateur. Again, 
if we turn to France, we find that the system of educa- 
tion adopted has failed to do any more than make young 
men very learned in the things that have been done and 
discovered by others. We rarely find the well-trained 
Frenchman originating anything of very great scientific 
or industrial importance, and Professor Schuster with an 
apparent wish to say the most for French scientific pro- 
gress, could only refer to France as unrivalled in the 
domain of accurate measurement now represented by 
the International Bureau of Weights and Measures in 
Paris, and associated with the names of Regnault and 
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Amagat, the former at least of whom was more of 
an amateur than most of his successors. There 
is no doubt much to be said for Professor Schuster’s 
view that in England it is unwise to attempt to 
enforce the adoption of systems of education which are 
not indigenous. As he says, Faraday would have been 
impossible in either France or Germany ; yet France and 
Germany are very much indebted to Faraday and several 
others belonging to the amateur class. Hence it would 
certainly be better to let each country take that share of 
scientific work for which the natural growth of its 
character and its educational establishment best adapt it. 
“Ts it wise to remedy some weak point, to fill up undoubted 
gaps, if the soil that fills the gaps has to be taken from 
the hills and elevations which rise above the sorround- 
ing level ?” In other words, is it wise to adopt and enforce 
systems of examination and education which must tend to 
level down or eliminate the scientific genius and the pioneer- 
ing amateur, to the level up to which it is possible to train 
the average student? Especially does this become an im- 
portant question when we remember that while the great 
mass of students are capable of cramming so as to reach 
a certain examination level, the genius, and he who ulti- 
mately would be a Faraday or a Joule is often utterly 
incapable of such universal cramming, or probably if 
forced to do it would by that very means lose all capacity 
for original thought. These things must also be remem- 
bered when we are considering Professor Lodge’s demand 
for a national physical laboratory. Professor Schuster’s 
remarks anticipated to a great extent and refuted Pro- 
fessor Lodge’s arguments. Only in a very general and 
indefinite way does Professor Lodge point out what is to 
be done in this national physical laboratory when 
we have got it. He says: “The classes of work 
appropriate to the national laboratory were: (1) 
Extremely accurate determinations of fundamental 
quantities; (2) determination of physical constants 
and properties of materials; (3) maintenance of 
standards and issue of the verification of stamped and 
certified copies of the same for scientific and industrial 
use ; (4) continuous record of certain phenomena supple- 
mentary to, but not necessarily interfering with, the 
similar work of Greenwich and Kew; and (5) the under- 
taking of certain determinate lines of research, especially 
such as were likely to last years or centuries, and the 
carrying them to a definite conclusion. His idea was 
that the amateur would, as at present, start lines of 
research and carry them on till they became unwieldy, 
but that at that stage, instead of dropping them or 
leaving them for the Continent to continue, our own 
national laboratory should take them up and incorporate 
them with the regular work of its staff.””. Thus he would 
have a big establishment with a large staff working under 
a Director of research and discovery, a staff calmly 
occupied in following up minute developments of the 
work of the scientific amateur, making minute determina- 
tions and measurements in connection with it, probably 
long after another amateur had struck out a new path, 
robbing the previous work of nearly all but historic 
importance. We are told so much of what is done in 
the German national physical laboratory, and of the 
Bureau des Poids et Metiers, and yet we learn that so 
little value on the other hand is attached to the work of 
this bureau that it remains unknown, owing to the 
miserly way in which their publications are circulated. 
Further, it appears that the funds disposable by the 
German Reichsanstalt only amount to £2500 per annum, 
exclusive of salaries. Altogether there seems to be at 
present very insufficient evidence, firstly, of any necessity 
for a national physical laboratory, considering the 
existence of so many establishments in this country, and 
the admitted importance of the work of the amateur, and 
of that done by private munificence, as, for instance, at 
Kew; and secondly, any evidence that work of any but 
secondary importance would be done in this laboratory 
if we got it. 


OIL GAS. 


A CONSIDERABLE change in the conditions of gas making 
has been taking place of late. The increasing scarcity of 
cannel, and the growing demand for an illuminant that is 
not hopelessly outshone by the incandescent lamp, have 
combined to direct the attention of enterprising gas 
managers to the necessity of looking elsewhere than to 
coal for those unsaturated hydrocarbons which confer 
luminosity on their satiated congeners. The advantages 
of water-gas rendered luminous by the product of break- 
ing down cheap mineral oils for replacing cannel for this 
purpose are so marked, that the rapid development of 
oil-gas making processes is not to be wondered at. Not 
only is adirect monetary saving effected, but the opera- 
tion being more under control than that of the distillation 
of coal, it is possible to cope with sudden demands for 
an increased output, such as have to be met in foggy 
weather. This elasticity of working is the cause of 
indirect economy, as in the absence of an oil gas plant 
the necessary yield has to be obtained by shortening the 
time of distillation of the coal, on account of the quantity 
of gas evolved per unit of time decreasing towards the 
end of the distillation. The whole amount that the coal 
is capable of yielding is therefore not obtained, and no 
one gets the benefit save the cement maker, and it is 
doubtful whether even he is grateful. The merits of 
enriched water gas being thus obvious, it only remains 
to ascertain what are the best conditions for its production 
to lead to its use on a scale scarcely less extensive than 
that on which it isemployed in America and elsewhere, 
where the relative prices of coal and oil differ from those 
obtaining here, to the industrial advantage of the latter. 

One of the earlier fallacies that gained currency con- 
cerning the manufacture of oil-gas was the notion that 
the highest illuminating power could be obtained by 
cracking the oil at so low a temperature that very heavy 
hydrocarbons were formed. Such gas, however, even if 
the total illuminating power—that is the product of the 
candle-power per cubic foot and the number of cubic feet 
yielded by one gallon of oil—proved to be high, was 


unsuited for enriching water-gas, as it tended to deposit 
its heavier and most luminous constituents before 
reaching the consumer. Accordingly, the low tempera- 
ture at which the cracking was carried out was abandoned, 
and a higher adopted with marked success. According 
to Professor Vivian B. Lewes, in a recent communication 
to the London Section of the Society of Chemical 
Industry, properly made oil-gas has less tendency to 
deposit its illuminants than coal-gas of one-third its 
candle-power—a fact which has been known for twenty- 
five years and capable of direct demonstration. “His 
experiments on the effect of varying the conditions of 
breaking down anoilinto permanent gas went to prove that 
a temperature of about 900 deg. C. was preferable both 
from the point of view of the total illuminating power and 
the permanency of the product. We do not think, however, 
that they have sufficed to put the matter on a perfectly 
satisfactory footing, betraying, as they do, a certain want 
of acquaintance with the requirements of the best modern 
practice. It was cogently objected, on the occasion 
referred to, by Mr. W. J. A. Butterfield, who is, we 
believe, familiar with the methods pursued at Beckton, 
that better results would have been obtained with a 
heavier oil. Possibly Prof. Lewes and others who have 
not the advantage of direct practical experience in the 
working of a large scale water-gas plant shrink from the 
use of an oil of really high specific gravity, in the not 
unnatural belief that it must involve the production of 
extremely heavy hydrocarbons, and indeed of pitch in 
quantity sufficient to hinder the proper working of the 
plant. This belief arises from a confusion that is apt to 
occur in the minds of those not thoroughly conversant 
with the manufacturing aspect of the question, between 
an oil which is merely a heavy distillate and one which is 
crude. It is the latter which gives rise to the trouble 
referred to, while the former, judiciously selected and 
carefully decomposed, may be trusted to be free from 
this defect. 

Aided by a further acquaintance with what is actually 
being done at large gas works in this country and 
America, such experiments as we have mentioned cannot 
fail to clear up many obscurities, and give precision to 
our ideas on the subject of the production of water gas 
enriched with hydrocarbons from mineral oil, the more 
so as the experiments themselves are now capable of 
greater exactitude, thanks to the immense studies in 
pyrometry that have lately been made. 
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THE DRAINAGE OF PARIS. 


THE Municipal Council of Paris have at length set them- 
selves the task of resolutely tackling the serious problem as 
to what shall become of the sewage that constitutes a stand- 
ing menace to the health of the city. Year by year the 
growth of the population within the narrow walls of the 
capital increases the dangers as well as the difficulties 
attendant upon the sewerage question, and now that the public 
are seriously alarmed at every likely approach of infection 
from the East, the Council have felt that they can no longer 
delay improving the sanitary state of the city, which at the 
moment justifies the gravest fears that may be entertained 
in the event of any outbreak of contagious disease. The 
question is still more urgent in view of the fact that upon 
the recommendations that may be made to the Municipal 
Council will depend the better sanitation of the other 
great towns of France, many of which are waiting to 
see what kind of project the authorities at Paris will 
adopt before they themselves launch out upon similar 
works. It is very satisfactory therefore that a com- 
mission has been appointed to study the ways and means 
of arriving at a solution of the grave problem. The first 
meeting of this body has just been held under the presidency 
of M. Poubelle, the Prefect of the Seine, who delivered a 
long discourse upon the present sanitary state of Paris. M. 
Poubelle, however, did not touch upon a couple of projects 
that have been freely discussed for some time past. One of 
these was the incineration of the sewage, but in few quarters 
does it seem to be seriously entertained. The other proposal 
was that the sewage should be conveyed by railway 150 or 200 
kiloms. away from Paris, in Sologne, in Brie, or inChampagne— 
where it could be spread over soil far removed from any 
habitation. It is pointed out that this scheme woud be very 
costly, since the railway companies would have to construct 
new quays, new material, and lay down a few new lines. 
Whatever merit there may be in this scheme, it has 
apparently very little chance of being adopted, for M. 
Poubelle pinned his faith entirely to the towt-d-l’égout system 
and to the use of the sewage upon farms within easy reach 
of Paris. He pointed out the success that had attended the 
experiments at Gennevilliers, where the water from the 
sewage drained into the Seine, perfectly liquefied and pure. 
The admirable results of this trial have, indeed, quite con- 
vinced those people in the neighbourhood who had organised 
a powerful opposition to the farm; they are now ready to 
proclaim its merits both from a sanitary and agricultural 
point of view, and any further proposal for extension would 
meet with ample support. The Municipal Council are at the 
moment pushing forward the works at Achéres, where, 
within a short time, a large quantity of sewage will be con- 
veyed for fertilising purposes. It is evident that this is the 
principle which will be adopted for the treatment of the 
whole of the sewage of Paris. M. Poubelle spoke highly of 
the value of this material as a fertilising agent, and said 
that, for economical purposes, it should be employed around 
the city. He altogether rejected the proposal emanating 
from the Department of the Seine-et-Oise that the sewage 
should be conveyed by canal to the sea; this, he said, would 
contaminate the sea to such an extent that the shore 
would be quite uninhabitable. Further, it was necessary 
that the towt-d-l’égout system should be adopted. There 
were, at the moment, 902 kiloms of public sewers, and the 
total length of the drains, including all branches, was 
1,292,649 metres. At the beginning of the year the sewers 
were provided with 1376 reservoirs for automatically flushing 
them. In the course of time the system would be adopted 
throughout the city. Another point upon which great stress 
is being laid is the supply of water, and M. Poubelle gave 
some interesting facts to show that Paris will soon be 
thoroughly well situated in this respect. At the present 
moment there is a daily consumption of Seine water for 





public and industrial purposes of 470,000 cubic metres, 
representing 176 litres for each person. The private con- 
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sumption is 120,000 cubic metres of spring water, representing 
50 litres for each person. When the works, which are now 
being pushed forward as hastily as possible by M. Humblot, 
fcr bringing water from the sources of the Vigne and the 
Verneuil are completed, there will be a daily supply of 
240,000 cubic metres of spring water, representing 100 litres 
for each person. In the event of its being necessary in the 
future to still further increase this supply, the Munici 
Council have acquired the springs in the Loing valley ang 
upon the plateau of Brie, which will allow of the quantity 
being augmented by 100,000 cubic metres a day. As regards 
the future, therefore, there is no reasonable cause for anxiety, 
since there will be sufficient spring water to allow of the 
utilisation of the Seine water for the flushing of the sewers 
and other public purposes. There is, at the moment, a 

rotest against the authorities for wasting the water which, 
Sales the hot days, is employed to an extraordinary degree, 
But even this protest will be a thing of the past when the 
Seine is limpid and clear, and when everyone is plentifully 
supplied with pure water from the river sources. 


MIDLAND RAILWAY EXTENSION. 


None of the great English railways seem to be extending 
at the rate of the Midland Railway. It is freely spending 
money on the lines open for traffic, on those in course of 
construction, and it has also some important lines that are 
as yet in abeyance. In the past half-year it spent more than 
£507,000 on the additions to lines open for traffic, and 
£332,000 on the new lines in course of construction. The 
latter include the Dore and Chinley branch, on which the 
expenditure of late has been at the rate of £8000 per week 
nearly, and on which very good progress has of late been 
made, especially with the long tunnels. The Saxby and 
Bourne line is also being pressed forward, the permanent way 
being partly laid; and the Chapeltown branch—also one of 
cost—is being proceeded with with some vigour, so that in 
the next two or three reports there may be an addition of 
some moment to the mileage worked by the company. A 
year ago the Midland Railway had practically the same 
mileage worked by engines as it now has; but it has 52 
miles in construction of lines owned by itself, and 194 miles of 
line partly owned, so that, as the branches are completed, 
there will be an appreciable extension of length. Out of the 
1434 miles maintained, there are 110 miles with four lines, 
21 miles with three lines, 921 miles of double lines, and thus 
a comparatively small amount of 381 miles odd of single line. 
The Midland Railway, indeed, serves as varied a district as 
any of our lines, from the rural branches up to the lines that 
traverse some of the most thickly-peopled districts of the coun- 
try ; and in its service must provide accommodation suited to 
the wants of varied communities; but there appears to be in 
nearly all directions a development of traffic. It now carries 
some 18,107,000 ordinary passengers in the half-year, and it 
is noticeable that of these about 17,510,000 are third class, 
the first class passengers being 596,000 only, and the 
proportion continuing to decrease even on this line. The 
experiment of a few years ago may have arrested the rapidity 
of the decrease, but it has not been able to check the nature 
of the movement. Still, the enlargement of the volume of 
the passenger traffic proceeds from period to period, and this 
is more important to railways and railway engineers than is 
the mere question of the class that it mainly flows into. As 
the Midland extensions are opened fresh streams of traffic 
must be expected to be tapped, and the total volume to be 
enlarged, and the Midland Railway should continue to 
receive an increasing benefit for the enterprise it has shown 
of late in endeavouring to open out some of the districts that 
lay near its system and were practically unknown. 


THE S8.S. SCOT. 


Many of our readers will be interested in the following 
figures, showing the remarkable running of the Union 
Company’s steamer Scot after she broke down on her last 
outward voyage. Probably only a very few heard that she 
had met with untoward incident, or that she broke one of 
her high-pressure cylinder covers about twelve hours after 
leaving Southampton, on June 11th, the accident occurring 
at 6a.m.on the 12th. The captain decided not to put back 
but to take his vessel right on to Cape Town with one engine. 
That he was justified in taking this course will be seen from 
the following very noteworthy record of the daily runs:— 
June 13th, 341 knots; June 14th, 329 knots; June 15th, 342 
knots; June 16th, 221 knots, stopped 8} hours at Madeira; 
June 17th, 336 knots; June 18th, 344 knots; June 19th, 
326 knots; June 20th, 339 knots; June 2i1st, 315 knots; 
June 22nd, 296 knots; June 23rd, 295 knots; June 24th, 
312 knots; June 25th, 320 knots; June 26th, 324 knots; 
June 27th, 318 knots; June 28th, 312 knots; June 29th, 
327 knots; June 30th, 325 knots; total, 5722 knots. Length 
of passage, 18 days 4 hours 53 minutes, giving an average 
speed of 13-4 knots. The best day’s run, 344, gave @ 
mean speed of 14:3 knots. The contract time for running 
the mails, be it noted, is twenty days to Cape Town. An 
occasional contributor who was on board says :—The weather 
encountered during the voyage was persistently bad. Strong 
head sea and S.E. and S.W. winds. There is probably no 
case on record showing such a remarkably high percentage of 
full speed obtained by one only of a pair of twin-screw 
engines, or showing the great value of the twin-screw system. 
It will be remembered that the engines of the Scot were 
illustrated in our pages on the 10th July, 1891. 
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L[rrigation Canals and other Irrigation Works ; and the Flow 
of Water in Canals. By P. J. Frynn, C.E., San Fran- 
cisco, California. 

Canals and Irrigation in Foreign Countries. Reports from 
the Consuls of the United States. Washington, 181. 

Tue rapidly-increasing population of the United States 

has led to the agricultural emigrant travelling beyond the 

fertile valley of the Mississippi; and lands are being 
taken up and cultivated on the plateaus and the low 
flanks of the Rocky and Sierra Nevada Mountains. 

These lands, if supplied with water, give abundant yield 

to the cultivator, but during a great part of the year are 

comparatively useless unless watered. At first each pro- 
prietor, as he took up lands, constructed a rude system 
of irrigation by diverting the mountain streams through 
cuts into his own land. The rapidly-increasing area now 
coming under cultivation has necessitated some means 
of regulation as to the water rights, and the sub- 
ject has been .taken up by the State. Capital 
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is also being raised for the purpose of carrying out works 
on extensive and properly - organised systems. Under 
these circumstances information which will assist in the 
irrigating being carried out to the best advantage is 
exceedingly valuable. Last year we called attention to a 
report made by the United States Engineer—Mr. W. H. 
Hall—on the laws and practice prevailing under the 
Roman Empire, and also at the present time in France, 
Italy, Spain, &c., and giving an historical description of 
works already carried out in California. The second 
work mentioned at the head of this article is also a State 
document, and consists of reports on irrigation works 
and navigable canals cullected by the United States 
Consuls in Canada, South America, China, Belgium, 
Germany, France, Sweden, England, Egypt, Africa, 
Spain, Australia, &c. Amongst the various descriptions 
of works in this country we notice that advantage has 
been taken of the pages of this Journal, and the descrip- 
tion of the Aire and Calder Canal and the river Ouse 
improvements, with the illustration, has been copied 
from THE ENGINEER. These reports, collected from all 
parts of the world, afford a large amount of valuable 
information of service both to engineers and those inte- 
rested in navigable canals or irrigation works. 

We can hardly endorse the remarks made by Colonel 
Stevenson, the secretary of the American Association 
of Irrigation Engineers, that “in no branch of engi- 
neering science has there been such a paucity, we 
may say dearth, of literature as in the matter of 
irrigation knowledge.” In addition to the works 
already referred to, we had occasion to direct atten- 
tion in September last to the “ Irrigation Manual” of 
Lieut. Mullins, compiled for the Government of Madras, in 
which such subjects as irrigation channels, weirs, storage 
reservoirs, duty of water, and other matters, are fully dealt 
with; and in the following month to the work on 
Egyptian irrigation by Mr. Wilcocks. Mr. Flynn’s book 
is a valuable addition to these, and will be found 
exceedingly useful by engineers engaged in hydraulic 
operations, and especially in irrigation works. The 
author was for some time an_ executive engineer 
in the Public Works Department in the Punjab, and has 
therefore a practical knowledge of the subject on which 
he writes. He has collected together a large amount of 
information scattered about in professional papers, and 
has drawn largely from the “ Proceedings "’ of the Insti- 
tution of Civil Engineers, the Roorkee Treatise, and 
other Indian engineering papers. The first part of the 
work deals with irrigation canals, weirs, storage reser- 
voirs, duty and measurement of water and other works in 
connection therewith. The text is supplemented by a 
great number of illustrations, which although drawn to a 
small scale, are sufficiently clear to explain the subject in 
hand. The second volume of the book, which although 
bound up with the first in one, is paged separately, deals 
with the flow of waters in open channels. It would 
have been much more convenient if this volume, consisting 
almost entirely of tables, had been published separately. 
The author claims that 90 per cent. of the matter on the 
flow of water in open channels is original. On reading 
it through, however, we have found very little that 
appears to be new. A collection of 69 old and 
modern formule reduced to feet measures is given, which 
is more interesting from an historical point of view than 
practically useful. 

Mr. Flynn condemns the old formule as unreliable, and 
remarks very truly, “that there are so many varying 
conditions affecting the flow of water, that all hydraulic 
formule are only approximations to the correct result, 
and the best that an engineer can do is to use the most 
correct of all the known formule.” He considers that 
Kutter’s formula is the most reliable; that for small open 
channels, D'Arcy and Bazin’s; and for cast iron pipes, 
D’Arcy’s are generally to be taken as being approximately 
correct. In designing new works, it is of course a neces- 
sity to have some reliable means of computing the 
guantity of water a channel will convey. With water 
carried in pipes or masonry aqueducts, this can be done 
by aid of existing formule with a very near approxima- 
tion to accuracy. With open channels in earth the 
approximation diverges very rapidly, as irregularities in 
the direction or transverse contour of the channel increase. 

The accuracy of Kutter’s formula depends entirely on 
the selection of the right coefficient for roughness, which 
varies from ‘009 for a conduit of smooth timber to ‘025 
for canals and rivers in good order and of uniform 
section, and to ‘05 for rivers encumbered with detritus. 
In a channel having a width of 10ft., the difference in 
results caused by taking a constant of °0225 instead of 
‘035 gives a discharge of 60 percent. greater. In a larger 
channel having a width of 80ft., the variation caused by 
selecting one constant in preference to the other is given 
as 53 per cent. 

Formule with fixed constants must give unreliable 
results. With those which have a variable constant the 
difficulty is in determining the value of the constant to 
be applied to the particalar case in hand. Taking the 
old Chezy formula, reduced to its simplest form by 
Downing and adopted by Stevenson in his work on river 
engineering, V = C /R X2xX F, in which R is the 
hydraulic mean depth and F the fall per mile, and apply- 
ing it to existing channels, where the velocity is known, it 
will be found that C varies from about ‘60 in small 
streams, carrying, say, 100 cubic feet a second, to 1°63 in 
large rivers, such as the Mississippi or the Parana. The 
constant, however, does not vary with the size of 
the stream, or follow any such regular law that an 
engineer can place much reliance on results obtained by 
this aid. Kutter’s formula takes more into consideration 
the character of the channel, and approaches more 
nearly to accuracy. It is, however, based on observa- 
tions made on rivers having alarge amount of inclination 
and high velocities. It is, moreover, exceedingly com- 
plicated, and the mass of figures involved in working out 
velocities by its aid is a drawback that puts it out of the 
reach of a busy practical engineer. 

The author, in order to meet the objection that Kutter’s 





formule “are in a form not adapted for rapid work, and 
that they are tedious and troublesome in application,” 
gives a number of tables by which velocities can be ascer- 
tained without the labour of working out of the whole 
formula; but these tables, like most others, have an 
unfortunate habit of not always containing the particu- 
lar dimensions of the channel to be dealt with. Hven 
to work out the velocity of any given channel, its width, 
depth, and slope being given, requires a reference to 
three tables and a certain amount of arithmetic. It 
would have been more satisfactory if Mr. Flynn had 
given examples from his own experience in India and 
America as to how nearly results obtained by the aid of 
Kutter’s formule from p Rar at of existing channels 
agreed with the ascertained velocity of those channels. 
One of the chief factors in all velocity formulx is the 
inclination of the surface, and the great difficulty is in 
finding this in existing river channels over the exact spot 
where the areas and contour of the channel are taken. 
The average fall in a mile may be at a certain rate, 
but along this line the inclination varies continually as 
the sectional area of the channel alters, due either to 
varying width or depth, or from obstructions caused by 
bends or other impediments. 

The tables giving the corresponding ratio of feet per 
mile, with the sine of the slope and the square roots of 
the sines, will be found very useful in working out calcu- 
lations from velocity formule. The work, as a whole, is 
a valuable practical treatise on hydraulic engineering in 
relation to the distribution of water in earthen channels. 


Particulars of the War Ships of the World. Published by the 
Committee of Lioyd’s Register, 2, White Lion Court, E.C. 
1892. 

THE appearance of Lloyd’s Register Book for the year 

1892-3 is closely followed by the publication of this, the 

tenth annual issue of the very useful tables and lists 

relating to war and mercantile ships, which have been 
extracted from the Register Book for the use of those 
desiring these particular statistics, but who do not require 
the entire volume. Purchasers of preceding issues of this 

work will need no incentive to supply themselves with a 

copy of the volume before us, corrected as it is up to a 

very recent date, and amplified in several important 

particulars. To those who have never come across a copy 
of the “ War Ships of the World,” we can only say that 
they must see one, in order to correctly understand what 

a vast amount of information it contains. No descrip- 

tion, however ample it might be, is able to do justice to 

its merits as a full and trustworthy compilation of useful 
statistical facts and figures. The Committee of Lloyd’s 

Register can, we imagine, be actuated by no other motives 

than those of pure benevolence when they provide so 

much for the small charge of 5s. 

In their preface they tell us that the present issue of 
the ‘‘ War Ships of the World’’—which has been revised 
and completed to a very late date—includes, besides the 
lists relating directly to war ships:—(J) Statistics of 
merchant shipping. (2) A table showing the extent and 
value of the commerce and merchant shipping of the 
principal countries, in relation to their respective war 
navies. (3) A list of fast merchant steamers. (4) A list 
of dry and wet docks, &c., in all parts of the world. 
Fifty-four pages of the work are occupied with the war- 
ship lists of each country, these being of the most detailed 
character, and furnishing for each ship exact information 
upon all the essential points in war ship construction. 
Following these are forty pages of tabulated particulars, 
as follows:—(1) Table of ships’ guns, containing the par- 
ticulars and summary of all the guns afloat. (2) List of 
war ships arranged according to speed, nationality, and 
displacement. (3) List of seagoing armour-clads and 
deck-protected ships, arranged according to the estimated 
power of their heaviest guns to penetrate unbacked 
armour. (4) List of coast-defence armour-clads, arranged 
as the vessels in Table 3. (5) List of seagoing armour- 
clads arranged according to the resisting power against 
penetration of the armour, carried either in the principal 
battery, turret, or on water-line. (6) List of deck- 
protected cruisers, arranged according to the thickness of 
their deck amidships. (7) List of coast-defence armour- 
clads, arranged as the vessels in Table 5. (8) An alpha- 
betical index to war ships, and lists of signal letters. 

The foregoing statistics are, as will be seen, in strict 
accordance with the designation of the book. The Com- 
mnittee of Lloyd’s Register seem, however, to be brimming 
over with liberality, for they proceed to more than double 
the size of the book by adding particulars, as follows, of 
merchant shipping:—(1) List of merchant steamers 
capable of maintaining a speed of 12 knots an hour and 
above, arranged in order of speed. (2) List of the same 
vessels arranged in alphabetical order of owners’ names. 
(3) Statistics — twelve different tables— of merchant 
shipping of the world. (4) A table showing the value and 
extent of commerce and merchant shipping of the prin- 
cipal countries in relation to their respective war navies. 
Besides all this we have one hundred pages giving a list 
of dry and wet docks, floating docks, pontoons, patent 
slipways, tidal harbours, quays, &c., at all parts of the 
world. To facilitate reference to the several sections of 
the book, the edges of the portion referring to war ships 
are coloured red, and those of the section relating to 
docks, harbours, &c., are coloured blue. 

Much interest is sure to be centred in the table giving 
the speeds of merchant steamers. It appears that there are 
in existence twenty-nine such steamers of 19 knots and 
above, fourteen of which are engaged in channel or river 
navigation. Fifteen of the number belong to Great Britain, 
five to Belgium, one to France, five to Germany, and three 
to Holland. Twelve of them are engaged in the Atlantic 
trade; six being British, five German, and one French. 
Their names are, City of New York, City of Paris, Teutonic, 
Majestic, Umbria, Etruria, Columbia, Fiirst Bismarck, 
Havel, Normannia, and Spree. When the next issue 
appears, a change will have been made in this list. The 
City of New York and City of Paris will have been put 
under the American flag, while two important additions, 


in the two Cunarders, Campania and Leucania, will have 
been made to the swift ocean steamers flying the British 


ag. 

A book of reference containing so vast and varied an 
amount of information as this does should find many 
purchasers; and, what is more in accordance probably 
with the desire of the publishers, it should serve to 
enhance the reputation of Lloyd’s Register as a source of 
exact and detailed shipping information. Only a society 
such as it is, with representatives in every port of the 
world, could possibly produce such a work. 


The Art of Teaching and Studying Languages. By Francois 
Gouin. Translated from the French by Howard Swan and 
Victor Bétis. London: G. Philp and Son. 1892. 

Ir our international communications could be established 

on the footing of a perfect understanding of each other's 

languages, much would be done, M. Gouin thinks, to 
remove the political misunderstandings which constantly 
arise in our intercourse with each other, and to establish 

a foundation of mutual peace and good-will. This 

‘‘mental railway,” as he terms it, would draw nations 

more together than the material railway has done. 

Everyone, therefore, who is interested in the teaching 

or acquiring of languages will turn over the pages 

of M. Gouin’s work, entitled the ‘“‘ Art of Teaching and 

Studying Languages,” with deep interest in the hope 

that some of the drudgery of language learning may 

be shortened and made easier by the adoption of a new 
process. It is difficult to understand why, with youth, 

intelligence, and perseverance, M. Gouin did not during a 

residence of ten months in the country succeed in obtain- 

ing as good a result as so many have done under the 
same advantages. His expectations were extravagant. 

In a few weeks he thought he would be able to master 

the language sufficiently to understand the lectures in 

philosophy delivered to advanced students. In this he 
was very naturally disappointed. He then set himself to 
the more serious study of the German language, and 
passed rapidly through the classic or system of order; 

Ollendorf, or the system of disorder; Robertson’s, 

Jocobots, roots, vocabularies, &c., and finished off 

with the gigantic task of committing the dictionary 

to memory, and all with no better success. His 
labours appear to have been confined to the study, 
however; he had no master, and so had no opportunity 
of exercising the knowledge he was gaining. To one 

who has passed through so many failures to so signal a 

success at last every respect is due, and the result of his 

experience is worthy of careful consideration and study. 

Weary and discouraged, M. Gouin returned to his own 

country, and there found that a child—nephew, of three 

—had in his absence acquired a language. He began to 

study nature’s process in this child, and soon found an 

opportunity of observing how he took in fresh knowledge, 
and how it developed in his mind. 

The child was taken to see a mill. The perceptive 
faculty was first awakened, he looked on and reflected in 
silence; perception soon passed into conception, and 
with a subject in his mind, he began after a period of 
incubation to work it out, in the order and succession in 
which it had been presented to him, both by language 
and action. Here, then, M. Gouin had a ground to work 
upon, and on this he built up his system. 

He divides his method into three parts, corresponding 
to the constituent parts which form the whole of the 
human language. They are as follows :—“ The objective 
language is the expression of the phenomena perceived 
by us in the outer world. The subjective language is the 
expression of the play of the faculties of the soul. The 
figurative language is the expression of the purely ideal— 
that 1s, of the abstract idea—by means of symbols 
borrowed from the exterior world.” The ear and not 
the eye, M. Gouin states, is the organ through which 
language is acquired. His mode of teaching is through 
what he terms “ linguistic series,” a series being a linked 
sequence of statements of scenes, descriptions, themes, 
&c. He proposes some familiar object and passes his 
pupils through the numerous actions engaged in to attain 
this object. The verb it is which gives life and action to 
a phrase, and on the verb he throws his accent as the 
keynote of the sentence instead of on the noun, which 
has been hitherto accepted as its principal part of speech. 
By this means the pupil is continually giving voice to his 
subject, and exercising himself in the formation of lan- 
guage; from speaking he passes on to reading and writing, 
thus reversing the ordinary methods, which begin with 
reading and end with speaking. Under the heads of 
subjective and figurative language, the method assumes 
fresh phases, all simple enough in themselves, while they 
are the subjects of copious and somewhat complicated 
explanations by the author. 

It would be impossible within the limits of a short 
notice to do full justice to M. Gouin’s system. His book 
should be read to be appreciated. If he cannot lay claim 
to complete originality, to him, at any rate, is credit due 
for having formulated his ideas into a clever system well 
worth a trial. If it succeeds in releasing professors and 
students from the rut of conventional teaching in which 
they have been so long sunk, it will confer an inestimable 
benefit upon both. 
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The Glasgow and West of Scotland Technical College: Calendar 
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THE WEYMERSCH PRIMARY BATTERY. 


Since we last referred to this battery so many improve- 
ments have been made, that we think it will be of interest to 
describe its present form. Many types of primary batteries 
were shown at the recent Electrical Exhibition at the Crystal 
Palace, but the highest award of the silver medal was 
adjudged to the Weymersch Electric Battery Syndicate. 
We are informed that the experience gained in practical 
work, where the battery was used to charge accumulators for 
lighting houses, has led to a total reconstruction of details. 

‘About a year ago Mr, E. C. de Segundo, A.M.I.C.E., made 
some careful independent tests of the capabilities of the 
battery, and afterwards joined the syndicate. He then 
devoted himself to perfecting the construction of the cells, 
in order to produce a means of generating electricity on a | 
scale suitable for small installations, where machinery is | 
undesirable. 

The chief points to be sought for were:—(1) A battery so | 
simple in construction and working that it could be attended | 
to by an untrained servant; (2) the cost of producing the | 
electricity must not be excessive; (3) the first cost of the 
battery must be low; (4) the obnoxious chemical odours 
usually present in primary batteries must be absent. 

This battery has now 








\ 


been before the public ne ne a ES 


for some time, and 
many of our readers 
must have seen the 
large stand of the syndi- 


motor fan 24in. diameter. The field magnets of this fan, as 
our readers are aware, are arranged in a circle, and the arma- 
ture coils are wound upon the fan itself. The electro-motive 
force of the battery was said to be fifteen volts, and six 
ampéres were needed to keep the fan revolving at a speed of 
about 1400 revolutions. The same battery was also shown 
driving an electro-motor coupled to a small rotary pump 
made by Messrs. Merryweather and Sons, which was capable 
of pumping an average of twelve gallons per minute and dis- 
charging a jet of water through hose and nozzle with fire- 
extinguishing power equal to that of a London brigade hand 
pump. From the results of actual practice we are told that 
the cost of electric light is found to be 1d. to 1}d. per lamp 
of ten to twelve candles per hour. This figure may be slightly 
exceeded if accumulators are used. The cost per Board of 
Trade unit may be said to be half-a-crown. In the case where 
a constant number of lights are always required one switch 
may be fixed for all, but in the case of ordinary house light- 
ing where the number varies greatly, either a series of 
switches must be placed upon the battery itself, so that the 
lamps are lighted from a larger or smaller number of cells, 
according to the lamps in use, or secondary batteries must be 
installed. It is obvious that if, for example, a battery 
designed to feed twenty lamps be used to feed only two or 
three, these will be so much overrun as to be destroyed. 
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cate at the Crystal 
Palace. A six-cell 
battery is shown in our 
illustration. The box is 
of teak, and is divided 
by teak partitions into 
six cells. The whole is 
coated inside with a 

















watertight compound. 
Each element con- 
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sists of @ porous pot, ers 
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bon plate. The pot is 
filled with the depolar- 
ising solution, and out- 
side it at each side 
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inside which is a car- | t ) I 
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hangs a zinc plate, 








which dips into the 
acidulated solution con- 
tained in the cell. 

The lid of the box is 
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made to lift off, and go | Cae 
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divisions is placed a Ite [fl i 
teak supporting bar, My ‘4 


provided with slots and f 


We 


a 


sm bases 


— 
‘’ 
a ; 
+5 


Porous Rot 





recesses. The small 
recesses are filled with 
mercury, which serve 
to make contact for the 
plates. It will be ob- 
served that the carbon 
plate is provided with 
along strip of copper, 
bent at the end so as 
to enter the mercury , 
cup. The carbon is 
first wrapped at the top iB 
with lead, and _ the 

copper strip soldered 

on 


The sheet zinc plates 
are provided with a 
copper hook at the top, 
which enters one of the 
mercury cups. The two 
zincs for each cell are connected together by a bent piece of 
copper. The whole of the six cells are thus in series, and it 
is very easy to dismount the whole of the plates if required. 
The terminals of the battery are of the ordinary screw type ; 
one is attached to the last carbon and the other to the last 
copper connector. 

At the bottom of each of the wooden divisions a hole }in. 
square is made, so that the acid solution can mix freely 
throughout the whole box, and it stands at the same level in 
all. Anebonite cock is used for emptying, and the battery 
can be easily moved about by means of a pair of handles at 
theends. We examined a battery such as we illustrate at 
the office of the syndicate. Two of these were coupled in 
series, and were stated to give 18 volts with an output of | 
5 ampéres, 14 volts with an output of 10 ampéres, and 
12 volts with an output of 16 ampéres. The capacity was 
200 ampére hours. The composition of the depolarising 
solution is a secret, but the acid solution consists of water 
containing 5 per cent. of hydrochloric acid. The whole of 
the dimensions of the cells and plates are given in our illus- 
tration. As we remarked above, all the cells are filled at 
once; the porous pots also may be connected together by 
means of syphons of a peculiar form with bent ends—so 
made that they always remain full and ready for use. 

_ At first sight it would appear that in connecting the cells 
in this way the separate elements would not be in series, but 
would merely act as one large cell. This is, however, not the 
case, and the action is explained as follows by the inventor: 
It will be seen that the zincs do not touch the bottom of the 
cell. If they did it would act as one large cell. Mr. Wey- 
mersch states that by gradually cutting the zincs shorter he 
found a particular distance between the bottom of the cell 
and the bottom of the zinc at which the combination gave 
exactly the same electro-motive force as was obtained from 
81x separate cells coupled in series. He explains the fact by 
stating that the resistance of the liquid between the bottom 
of the zine and the bottom of the cell is several ohms, while 
the resistance of the depolarising solution and porous pot 
between the face of the zinc and that of the carbon is only 
0:03 of an ohm. 

Great improvements in the battery have been effected, and 
Wwe understand that a long series of experiments were made 
before the present form was obtained. We did not observe 
anything like so much unpleasant smell as the battery 
formerly gave. 

A battery has recently been erected in the country to 
charge twenty-six E.P.S. cells of the K type, with eleven 
Plates, and it is stated that the lighting is efficient. In 
order to show the battery doing practical work during our 
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Fig. 1 THE WEYMERSCH PRIMARY BATTERY FOR ELECTRIC LIGHTING 





visit the current was used for driving a Blackman electric 
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These batteries are, we understand, now being let out for 
private lighting, balls, entertainments, &c., and the offices of 
the syndicate are at 2, Victoria-mansions, Westminster, S.W. 








INLAND NAVIGATION. 


No, 1.—PROTECTION OF CANAL BANKS, 

THE first subject dealt with at the late Congress on Inland 
Navigation at Paris was ‘‘ The Consolidation of Canal Banks.” 
Papers were presented by M. Peslin, chief engineer of the 
Ponts et Chaussées at Douai; by M. Van der Sleyden, 
chief engineer of the Water Staadt at Maestricht; and by 


Fig: A 





M. Hoerschelmann, engineer, St. Petersburg. M. Peslin 
states in his paper that he has found that the protection by 
banks of canals by reeds and aquatic plants is the most 
practicable and economical system, when circumstances 
allow of their being so employed. Where, however, the traffic 








is heavy, and steam tugs and barges are employed, a more 


substantial protection becomes necessary. In the canals in 
the north of France, to which this paper more —— 
applies, wood piling and fascine work are generally adopted. 
The simplest form of protection of this kind consists of piles 
about 8ft. long and 6in. in diameter, spaced 2ft. 6in. apart, 
driven down to the water-line and cut off Gin. below the 
navigation level. Behind these piles fascines, made from 
the branches of the trees bordering the canal, 1ft. in 
diameter and as long as —_ are laid—Fig. 1. 
This kind of protection costs about 1s. 6d. a running yard. 
This work, however, lasts only a short time, the top of the 
piles decaying very quickly, unless they are made of oak, when 
the price is increased to 2s. 4d. per yard. On some reaches 
of the canals planks are used instead of the fascines. On the 
waterways where the traffic is great, say over half-a-million 
tons a year, the banks are protected by masonry walls. A 
line of piles of the sizes already given is driven into the 
banks, the heads being cut off at an angle of 45 deg., Gin. below 
the lowest water line, so as to keep them always wet. A cap 
sill of fir 24in. thick is spiked on the pile heads, and a waling 
Yin. by lin. is nailed at the back. A coating of brick débris 
6in. thick is rammed behind the piles, and on this blocks of 
stone laid dry, or bricks Yin. by 44in. by 23in. are laid— 
Fig. 2. When the work is well done this wall gives excellent 
results, and lasts for a very long time with slight repairs. 
The stone blocks run about 6in. thick, 1ft.deep, and 2ft.long. 
Where the traffic is not very great, or where there is not much 
variation in the water level, four blocks in depth are placed ; 
these are increased where the traffic is great to eight blocks. 
The cost of this work is 7s. 6d. a yard run for the four blocks, 
and about 9:14d. per yard for each extra course. In some 
places the joints are filled in with grout composed of ground 
hydraulic lime, sand, and riddled coal ashes in equal 





portions. This method of protection has also been adopted 
on some of the Dutch canals. In M. Sleyden’s paper the 
protection of the North Holland Canal is described as being 
composed of piles 114ft. long, driven into the bank at inter- 
vals of 2ft., and connected together by a waling at the 
back 10in. by 2in., behind which sheeting piles 10ft. long are 
driven. Where the ground is liable to slip, the front piles are 
tied by rods attached to back piles. The surface at the back 
of the piles is protected either by sods, bricks, or stones, 
according to the nature of the traffic. The cost of this pro- 
tection varies from 10s. 6d. to 22s. a running yard. The 
advantage claimed for protection of this kind is that itis not 
necessary to lower the water sufficiently to interfere with the 
traffic while the work is going on, and the piles being driven 
nearly vertical tend to increase the width of the canal, the 
natural slope gradually disappearing. 

The following is a translation from the Bulletin Officiel of 
the fifth International Congress :—‘ Messrs. Lionel B. Wells 
and Rupert Swindells, engineers, of Manchester, sent to the 
Congress a fine wall map to a large scale, on which is given 
much interesting information on the inland waterways of 
England and Wales. The lines of the canals and navigable 
rivers are clearly shown, with the lengths of the various 
sections, distinguishing those controlled by railway companies 
from those that are independent. The information furnished 
by private exertion is especially interesting in a country 
where the official information is at present of a rudimentary 
character.” 








MOORISH PALACE FOR THE WORLD'S 
COLUMBIAN EXPOSITION, CHICAGO, 1893. 


AmonG what may be termed the “side shows” of the exposi- 
tion will be a Moorish Palace, for the display of articles, and 
the holding of entertainments such as native dances, &c. A 
concession for this enterprise has been granted by the Exposi- 
tion company to the Columbian Moorish Palace Company. 
All these “side shows” will be situated in the Midway 
Plaisance, and will include a Cairo street and a Constantinople 
street. 








On Tuesday last, August 9th, the new Market House 
at Bilston was opened by Sir Alfred Hickman, M.P., J.P., &c. 
The building was designed by Messrs. Horton and Co., of Wednes- 
bury, and carried out by Messrs. Dorse and Sons, Cradley Heath. 
The shops, stalls, and concrete floor, meter house, offices, &c., were 
designed by Mr. C. L, N. Wilson, C.E., township engineer, and 
built by Messrs. Morrell Brothers, of Bilston. The hall is 300ft. 
long and 65ft, wide, and there are 140 stalls, eleven being butchers’ 
and eight fish. The hall, which is believed to be the first lighted 
by the electric light, has eight 2000 N.C.P. are lights inside, and 
seventy-four 16 C.P. glow lamps and two large arc lights outside. 
The boiler is one of Davey Paxman’s loco. type. Robey’s Yin. by 
8in. cylinder engine, making 250 revolutions at 80lb. steam, and 
drives one of the Brush C No, 2 compound dynamos, developing 
12,000 watts at 1200 revolutions per minute. The dynamo room is 
fitted up with voltmeter, ammeter, &c.; the whole of the electric 
work being done by the Brush Electric Engineering Company, 
London—Manchester branch—under the supervision of Mr. Wilson, 
the township engineer, who designed the engine and boiler-house, 
which was erected by Messrs, Morrell Brothers. The total cost of 
the market is about £8000. 
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AUTOMATIC ADJUSTABLE DROP-FEED 
LUBRICATOR. 


TxeE lubricators which are illustrated by the engravings 
below are made for attachment to machinery, and to lubri- | 
cate numerous bearings automatically. Fig. 1 is an exterior | 
view of the lubricator, and Figs. 2 and 3 longitudinal and | 
cross sectional. From these it will be seen that at the bottom | 
of a cast iron box there is one long cylindrical valve, or plug, | 
acting as the plug to nine outflows. This plugis slowly | 
rotated by means of a lever and pawl, acting on the wheel g, | 
and operated by an attachment to some part of the machinery. | 
Into the several holes of the cylindrical plug D are small | 





Fig. |-MOLLER’S DROP FEED LUBRICATOR 


short screw plugs F, which may be placed anywhere between 
the bottom of the hole and the top of the hole as shown in 
Fig.2. The small oil-cup which each of the holes in the 
plug D thus form are variable and adjustable as to quantity 
of oil which they will hold. With the revolution of the plug 
or spindle D, the oil which has entered these little cups is 
carried round and drops into the hole E, and thence into the 


LETTERS TO THE EDITOR. 
(We do not hold ourselves os oe pa the opinions of our 


NAVY BOILERS. 

Srr,—In your impression of 29th July, I notice a reference to a 
statement by Mr. Martin, as to the different effects produced on 
the tube ~~ of a boiler by induced or suction draught as com- 
pared with forced draught. As I understand that the draught in 
a boiler is due solely to the difference of air pressure between the 
front of furnace and top of chimney or funnel, I shall be much 
obliged if Mr. Martin will kindly explain how it is that different 
results are obtained when the pressures are, say, 14°7 lb. absolute 

at the furnace front, and something less at base 

. of funnel, as in induced draught ; and, say, 2in. of 
water above atmospheric pressure at furnace front, 
and something less at base of funnel, as in forced 
draught. F. P. 8. 

Camden-place, Wyke Regis, Weymouth, 

August 5th. 





Srr,—The correspondence in your columns during 
the last few weeks on the question of forced draught 
for boilers will have been read with great interest by 
naval engineers. The closed stokehold system 
adopted in the Navy has several drawbacks ; the two 
chief, perhaps, being the difficulty of making the 
casings air-tight, and the rush of cold air into the 
furnaces during firing; but it is very questionable 
whether the system is responsible for the trouble with 
tubes and furnace seams. Everyone seems agreed 
on one point, viz, that the overheating of the tube 
7 late is the main cause of this trouble, but the exact 
lines in which the mischief works seem debateable points. Tube 
plate too rigid, or too elastic ; the tubes working longitudinally in 
the plates; alteration of shape in holes in tube plate, caused by 
sudden cooling when the furnace doors are open; and many other 
causes are put forward as accounting for the leakages. 

A careful collection and comparison of data relating to boilers in 
which tubes leak, and those in which they do not, would perhaps 
clear up the matter—for it is well known that some Navy boilers 
can work with impunity up to 2in. 
and 3in. of water pressure in 
stokehold, while others become 








y 
LLL 





y 
hs! 


c. H 
SOS ae Oe eee SS ee ee SS ee 
| J 1 Z 


= Sep ay Z Y G 


























} 


pipesP G. A small pipe k is provided, to permit the escape of 
air, and also to permit the direct lubrication by hand should 
theautomaticsupply be temporarily insufficient. The quantity 
of oil delivered to any of the bearings per minute is, it will | 
be seen, minutely adjustable. The lubricators are being 

introduced into this country by Mr. A. T. Mller, The Hollies, | 
Anerley, and of Copenhagen. 














FULL BORE VALVE TAP. 





Messrs. SypNEY SMITH AND Sons, of Nottingham, are now | 
making the full bore valve tap shownin section in the accom- | 
panying engraving. The tap requires no description, it 
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| 
| 
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explains itself. It will be seen at a glance that it gives a full | 
bore opening when the valve is raised or sunk by its clearance | 
off its seat. The arrangement is neat and strong, and the | 
price is not greater than that of the ordinary tap with a con- | 
tracted steam way. 











THE Times Paris correspondent says it is announced 
that M. Monchicourt, the liquidator, has signed a convention with 
a fi ial and technical group for the resumption of the works of | 
the Panama Canal. That group, of which M. Hielard is the | 
representative, is composed not only of financiers, but, it appears, 
chiefly of former contractors for the Panama Canal works, who are | 
interested from every point of view in the completion of the canal. | 
The details of the contract entered into between M. Monchicourt | 
and M. Hielard’s group are not yet made public, but it appears 
that the canal works are to be resumed without the public being 
called upon to find the necessary resources. It will not be till after | 
the works have been pushed on, so as to leave no doubt as to their | 
final result, that a public subscription will be opened. 
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Fig. 2—DROP FEED LUBRICATOR SECTIONS 


if the speed of winding be constant, 


temporary wrecks at 4in.—also 
that double-ended boilers with 
common combustion chambers 
give more trouble than single- 
ended ones, and where each fur- 
nace has its own combustion 
chamber the trouble is least. 


Lda, 
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BAH The closed stokehold cannot be 
a Yj N responsible for these peculi- 
WU N arities. The success in the 


LS 


mercantile marine of the closed 
ashpit method of forced draught 
would certainly appear to make 
a trial in the Navy worth while— 
although it must be remembered 
that 4in. of air pressure, by water 
gauge, is known as ‘‘ natural 
raught” in the Navy—and any 
system of artificial draught ought 
to enable at least 2hin. to be 
carried without danger, if it is to 
supersede the closed stokehold. 
nduced draught—other than 
by means of a steam jet up the 
funnel—has never been tried in a 
naval ship, if we except a small 
vessel which was fitted sometwenty 
— ago with an exhaust fan at 
of funnel for a special rea- 

son, Some experiments, however, 
were made on a Navy boiler in one of the dockyards a short time 
ago, the results of which do not appear to be known; but there 
seems to be no doubt that the action of the flame in the fire-box is 
very different from that due to forced draught. In the one case, 
flame or hot gas enters quietly into the tubes, keeping more or less 
to the centre; in the other, scrambling through in a turbulent 
manner. The tubes in the first case showed no signs of leaking 





Fig 3 


| after prolonged steaming; in the second case they leaked pro- 


fusely after a very short time. 

In concluding rb remarks, I would ask if any of your corre- 
spondents can favour me with a scientific explanation of the 
difference in the action of the flame in the fire-box when using 
induced draught, as compared with that due to forced draught ? 
In each case the flow of air into the furnace is due tothe difference 
between the pressure in ashpit and that in uptake, and yet there 
is such a marked difference in the effect. N. E. 
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BRAKE HORSE-POWER. 

Srr,— When an engine does the useful work of raising a 
weight W by winding it up on a simple drum, it works against its 
own natural internal resistances, and the resulting effect on those 
resistances of the pressure of the single couple formed of W—the 
weight wound up—and its re-action; and these resulting effects, 


| which include those of the dead load of the parts and = tong 


for enabling it to do the work of lifting, are considered inherent to 
the working capability of the engine, or, in other words, as part of 


| its own natural internal resistances. 


Taking ad = diameter of drum, 
n = number of revolutions per minute, 


in one minute the useful work done = rdn. W foot-pounds; and 


adn. W 


Jsef: Po = 
Useful H.P. 33,000 


This work is done against the pure force gravity; and if the 
weight W fall freely to its original position before winding began, 
there will be accumulated in it the same amount of work by reason 





| of its accumulated momentum, but not necessarily accumulated in 
| the same time. 





The pure force gravity g tes W tum every second of 
time, and in sixty seconds -60W, which is capable of doing 


(60 Wx $°) foot-pounds of work, 


Hence, when rdn.W= oe Ww, 


60? 9 = 18009, 

2 ff " 

the engine may be said to work at the same rate as gravity 
generates equivalent momentum. At any other value of dn it 
will not be so, 

If the engine do not actually wind up the weight, but merely 
support and keep it steady, with no other assistance or device 
than its own winding action, the conditions are identical with those 
of actual winding, ewtept that W is not in motion after its first 
movement of adjustment ; but after the first movement of adjust- 
ment in actual winding, no work is consumed in maintaining the 
uniform motion of W, per se; the conditions are consequently 
wholly identical in each case, and the useful work is correctl 
represented as if actually winding up W—that is bywdn.W. If 
any assistance in steadying and supporting the weight is given to 
the winding action pure and simple, or any device introduced to vary 
the natural conditions of simple winding, the assumption of actual 
winding representing the rate of useful working-is incorrect, for 
the conditions of natural actual winding will not exist, they are 


or dx= 





— 
—= 


modified by the amount, direction, and kind of device or assistance 
afforded. 





Thus, in a strap astride the drum, with equal weights w 
hanging freely to each extremity of the strap ; if the engine work’ 
winding and unwinding of equal weights 
takes place, the couples in this case arg 
—% naturally balanced under a resultant 
i vertical pressure of 2 W at the journal of 
rf the drum shaft, 
oO No work is done in winding one W, for 
that is done by the other unwinding; no, 
is the engine doing no work mere] 
because the difference of the weights at 
the extremities of the strap—W W_j, 
zero; for the weights may be so large 
that the engine is not capable of doing the 

work necessary to move at all under the 
circumstances, What the engine really is doing is overcoming the 
friction at the journal caused by the pressure there of the action 
and reaction of 2W; and the work consumed in doing so has no 
connection with, or relationship to, the winding action pure and 
simple, more than that it is just that work which would naturally 
be consumed as an integral part of that due to the internal regis. 
tances, if the engine were naturally doing the useful work of 
actually winding up 2 W. 

Again, with a loose pulley fixed externally and equal weights, jf 
the engine work, winding of both weights 2 W takes place. The 
couples in this case are alike and wholly unbalanced, and the 
resultant pressure is hung up on 
the loese pulley axle, while that 
conveyed to the journal of the 
drum shaft is zero. Here 
the engine is actually winding 
up 2 W, together with a weight 
equal to the pull necessary to 
overcome the friction of that 
total weight on the journals of 
the loose pulley, under the un- 
natural condition of no part of 
it conveyed to the journal of the 
drum shaft but that represent- 
ing the pull of friction at the 
loose pulley, and which acts in an 
opposite direction to that which 
would naturally be conveyed, 
and so to the relief of even the dead pressure of the engine parts, 
As before, there is no relationship between the work saved at the 
journal of the drum shaft and the winding action, more than that 
the —— conveyed to the loose pulley journal is just that which 
would naturally be conveyed to the journal of the drum sbaft in 
winding an equal weight ; and that the work consumed by it here 
is represented by that expended in winding a weight equal to its 
pull in friction, under unnatural conditions. The naturally useful 
work is not equivalent to even winding 2 W, although by the device 
it is actually winding 2 W and something more. 

In the case of the strap astride, if either of the weights be 
replaced by a spring balance secured externally at rest, the balance 

will support the other weight W, and 

will read W ; the device still conveys 

a vertical pressure of 2 W to the 
journal of the drum shaft. If the 
drum revolves towards that same ex- 
tremity, actual winding momentarily 
takes place, the spring balance is 

\ relieved, and registers that portion 
i of W it supports; if its reading be 
exactly zero, the effect of the device 

is entirely removed, and the couple 

of W alone is naturally balanced 
entirely by the engine and nothing 

else. The condition of things is 


precisely that of actually winding 
W, and the useful working is correctly represented by rdn. W. 

If the reading of the spring balance be more than zero, the effect 
of the device is not wholly removed ; the couple of W is partially 
balanced by the opposite couple 
indicated by the spring balance, 
the resultant of the two being a 
couple of the differences of that 

ing and W, with a vertical 
pressure of the difference of 
their sum and the pressure of the 
couple—i.e., of twice the read- 
ing of the spring balance—the 
new couple is balanced entirely 
by the engine, under the addi- 
tional vertical pressures at the 
journal of the drum shaft of 
the action and re-action of 
twice the reading of the balance: 
a condition of things quite dif- } 
erent to that of merely winding 
up, in a natural manner, a 
weight (W — balance reading) 
equal to the pressures of the resulting couple ; but which, never- 
theless, is the useful work being done by the engine under the 
circumstances, although an inadequate measure of what it is 
naturally capable of. 

If the mite f encircle the dram and the spring balance acts in the 
same vertical line with the action of gravity on the weight W, but 
in opposite direction :—at rest, the balance wholly supports W, its 
metho is W, together with the weight of the connecting piece of 
strap to the lowest point of the drum; and there is no weight 
or pressure conveyed to the engine or drum shaft, but the device 

ats a uniformly balanced centrifugal squeeze on the drum equiva- 
ent toa grip of 2 W normal to any diameter. If the drum revolve 
as if to wind W, actual winding momentarily occurs, the spring 
balance is relieved, and registers only what portion of W it supports ; 
if its reading be exactly zero—or only that due to the weight of its 
connecting piece of strap—the effect of the device is wholly re- 
moved, and the couple of W alone is naturally balanced entirely by 
the engine and nothing else. The condition is that of actually 
wy pay W, and the useful working correctly represented as 
wan. W. 

If the reading of the balance be more than zero—or more than 
that due to the weight of its connecting piece of strap—the effect 
of the device is not wholly removed ; the couple of is partially 
balanced, by the opposite couples indicated by the spring 
balance the resultant of the two being a simple couple 
of the difference of that —— and W, with an uniformly balanced 
squeeze equivalent to a grip of the difference of their sum and the 
pressure of the couple, i.¢., of twice the reading of the spring balance 
normal to any diameter of the drum ; the new couple is balanced 


entirely by the engine, under a throttling squeeze S th of twice the 








reading of the balance zz unit of periphery of drum—quite a 
ifferent thing to merely winding, un- 
fettered, and in a natural manner 4 
weight (W-balance reading) equal to 
the pressure of the resulung couple. 
The case of the encircling strap, in which 
O the spring balance does not act in the 
same straight line with the action of 
gravity on the weight, embodies the 
whole of the device in the second general 
case, and has its exponent in the Prony 
brake; two spring balances, and two 
sets of adjustment are necessary to in- 
Ss : dicate the effects of the device. 
First adjustment, to balance strap and appliances : 
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(Weight long arm of lever) x (half length long arm)=(weight 
short arm) x (half length short arm) + (weight of half the 
lower half of a x (length short arm), 

Counterweight= weight of whole lever to be placed on opposite 
side of strap. f wells ’ 

Both spring balances reading zero with link of each in contact 
with lever, and lever horizontal. 

Second adjustment, to balance the weight W: 

Strap shifted round to make lever pull on lower balance, and 

squeeze the drum enough to support W. 
In this condition at rest: — 

Pressure conveyed to journal = W + balance reading. 

Squeeze on drum normal to a diameter = twice (balance read- 
ing) x (ratio long arm to short). 

If the drum revolve as if to wind up W, momentary winding 
occurs; if the lever end then pulls on neither balance, and both 
balances read zero, the squeeze is released, the balance pressure is 
released, and the effect of the device entirely removed. ‘The 
couple of W alone is naturally balanced entirely by the engine and 
nothing else; the condition is that of actually winding W, and 
the useful work correctly represented by dn. W as before. 

If some of the pull on the lower balance remain or be increased, 
the effect of the device is either not wholly removed or is increased ; 
some of the squeeze remains, or is increased; some of the balance 

ressure remains, or is increased; and the couple of W is partially 
Folanced by the 5 gemma couple represented by the reading of the 
spring balances, the resultant of the two being a single couple of 
the difference of that reading and W, with a vertical pressure of 
the difference of their sum and the pressure of the couple (i.¢., of 
twice the reading of the spring balance), and a squeeze on the 
drum normal to any diameter of twice (balance reading) x (ratio 
long arm to aon. Something a great deal more than merely 
winding up in a natural manner a weight of (W — balance reading) 
equal to the pressure of the resulting couple. 

If the pull on the lower balance be wholly released, and there 
appear a pull on the upper balance, the squeeze on the drum is 
entirely released ; the balance pressure is entirely released and 
has changed sign, that is, acts in an opposite direction; and the 
effect of the device increases the winding couple while diminishing 
the pressure that should naturally be conveyed by it to the journal ; 
the couple of W is increased by the similar couple indicated by the 
spring balance, the resultant of the two being a single couple of 
the sum of the reading and W, with a negative—i.ec., upward— 
vertical pressure of the difference of their difference and the 
pressure of the couple—i.e., of — twice the reading of the balance; 
the aew couple is balanced entirely by the engine while the natural 
pressure of that couple (W + balance reading) is not conveyed to 
the journal by an amount of twice the reading of the balance, 
a condition which makes the engine appear to be capable of more 
than it naturally is capable of, if calculated as winding the apparent 
couple of (W + balance reading) although by the aid of the device 
it is actually doing it, 

The work consumed in friction of the undue or unnaturally 
reduced pressure at the journal on the one hand, and of the squeeze 
on the periphery of the drum cn the other, depends entirely on 
the excellence of design and workmanship of engine and brake 
and the conditions of lubrication; its amount in any case is conse- 
quently undefinable, and no general correction for it can be formu- 
lated. To calculate brake working correctly on the assumption of 
actually winding the apparent couple, it is certain that the tail, or 
lever, pressure indicated by the spriny balance should be zero—or 
only the weight of the portion of strap it naturally carries—with 
but trifling variations, during the trial. When there is a variation 
the engine must always be doing more work than is so calculated, 
except in the case mentioned with the Prony brake, when the lever 

ulls on the upper balances—i.e., presses on the lower stop—when 
it will be doing less, All this is probably well realised by those 
accustomed to brake working. If the astride form of brake is to 
be used and a large tail pressure expected, very careful attention 
will be paid to the lubrication of the journal of the drum sbaft; 
and if the encircling brake in either form is adopted, the drum will 
be deluged with lubrication; in the one case to minimise the effect 
of the extra pressure at the journal, and in the other that of the 
squeeze on the drum, probably much the more important of the two. 

For mere comparison of different engines, the astride form is 
clearly to be preferred if there is to be a variation ; as with other 
things equal, the engine of the best design, workmanship, and 
journal will get over the effect of the undue pressure at the journal 
easiest, and come out best—a perfectly consistent result ; while 
with the encircling brake, the condition of the brake is tested 
rather than the engine, and that engine will come out best that 
happens to be on trial when the brake is at its best. It should 
be observed that when the lever of the Prony brake pulls on the 
upper balance—or rests on the lower stop—it becomes an astride 
form, and for comparison possessing the qualities of that form, but 
in the abstract giving too favourable results; the dead weight, 
however, of this brake is probably always very much in excess of 
the other forms, and would go to neutralise its otherwise too 
favourable results in this condition ; in other conditions its error 
must be much more than in other brakes, except in that of perfect 
adjustment and balance readings zero, when all alike are equally 
suitable, x 

August 3rd. 





Sir,—In my letter in your issue of July 15th it was shown that, 

pposing the pted method of determining the brake horse- 
power of an engine to be legitimate, the coefficient of friction in 
the second trial of Messrs. McLaren’s engine must have been no 
less than 1°683, In other words, the friction was so great that it 
would require more force to pull a load of about 941 lb. along a 
smooth, well-lubricated surface through a given distance, than 
would be required to lift a weight of more than half as much again, 
or about 1584 1b., through the same distance, which is simply 
absurd. Either, then, the formula used in the calculation, 


viz., *.. - is not applicable, or the method of finding the 





2 
resistance by subtracting the load from the tension indicated by 
the spring balance when the fly- 
wheel is in motion, instead of doing 
so when the machine is at rest, is 
inadmissible, 

To try and get hold of the true 
theory of the tail rope brake I tried 
the following experiment :—I applied 
a brake as shown in the figure, the 
load being 2#1b., and the spring 
balance indicating a pull of 1 lb. 
nearly, when the wheel was at rest 
and prevented from turning towards 

- The circumference of the fly- 
wheel was 3ft. 8in. On turning the 
wheel at the rate of about twelve 
revolutions, T’,—see figure—became 
41b., and on increasing the speed up 
to about 100 revolutions, T, fell to 
4b. The resistances in these three 
trials were respectively 1}lb., 2}1b., 
and 24lb. The values of 73 =N 


uu 


were 2°75, 5°5, and 11, and the co- 
efficients of friction were ‘322, 5426, 
and ‘763, The increase of resistance was not due to the treating 
of the brake, as a sufficient interval was allowed between each 
trial to prevent this ; also on another occasion, on trying the brake 
with the same weights, and lubricating, precisely the same results 
were obtained. 

In investigating the problem of the flexible brake, Professor 
Rankine, in his work on the steam engine, gives the following 


equations :— : 





FIG.I. 
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the direction of rotation being as indicated | 
by the arrow in the figure. Equations (3) 
and (4) are derived from (1) and (2). 

In the application of the above formule 
it is directed that the number corresponding 
to N is first to be found, and then used in Te T, { 
(3) and (4) to find the tensions T, and T, 
required in order to produce a given resistance R. Obviously also, 
if T, or T, are known, R can be found from (3) or (4), as the case 
may be. Now, the most conclusive proof or disproof of formule 
of this kind is to test them by actual experiment, which can be 
done with the above by means of the tail rope brake, and which I 
have done, with the results given hereafter. 

Referring again to the instructions given by Rankine—‘‘ The 
Steam Engine,” page 55, Ed. xii—we find it stated, ‘‘ When 
it is desired to produce a great resistance compared with the force 
applied to the brake, the backward end of the brake, where the 
tension is T, is to be fixed to the frame- 
work of the machinery and the forward 
end moved by means of a lever or other 
suitable mechanism, when the force to be 
applied by means of that mechanism will 
be T,, which by making N sufficiently 
great may be made small as compared 
with R.” 

From equation (4) 

R = T, (N — 1). 

In the experiment given above T, = 
2} 1b.—see Fig. 3—and we have three 
values for N, viz., 2°75, 5°5, and 11. 
Substituting these values of T, and N in 
the above equation in the order given, 
R becomes 7 56, 12375, and 27-51b, re- 
spectively ; and since T; = R + T,, the 
corresponding values of T, would be 
7:56 lb., 15°123 lb., and 30°25 Ib. On 
trying the brake with aJoad of 2}1b., 
with the wheel revolving as shown in Fig. 3, the spring balance 
showed a pull of from 74 to 101b, On increasing the speed from 
twelve revolutions tv about forty-eight, the pull remained steady 
for a short time at 10]b., but as the wheel and brake got heated 
from the friction, the pull increased until it became 25 1b. 

I afterwards tried the experiment over again under the same 
conditions, but using a lubricant to prevent heating. Tbe load 
was 2lb, 1340z., and the back pull with the machine at rest was 
100z. This gives a value to N of 3°55, and the calculated re- 
sistance would be 7°25 and the tension 10°09. While on trial 
1 found at twelve revolutions the back pull was 84lb., at 
forty-eight revolutions it varied from 941b. to 10}1b., and again 
at ninety-six revolutions the back pull varied from 10 lb. to 114]b. 
I next tried with a load of 31b. 134 0z., the back pull at rest being 
13} 0z.; at a speed of about thirty revolutions the back pull became 
15 ib., while the calculated pull was 14:31b. I then varied the load 
to 441b., the back pull at rest being 14 1b.; this gave an observed 
pull of from 14 Ib. to 164 1b., while the calculated tension was 18 |b. 
In this case, the speed being varied from twenty to sixty revolu- 
tions, made no difference in the observed pull. I have repeated 
these experiments several times, with almost identical results; on 
several occasions the observed tensions corresponded exactly with 
the calculated tensions. I should mention that, owing to the diffi- 
culty of getting the correct back pull when the wheel is at rest— 
as the slightest movement of the wheel towards the weight increases 
the tension—I invariably used a weight to find the back pull, 
before fixing the spring balance. . In this way also the tension can 
be found with much greater accuracy, as the scale on the spring is 
only marked to quarter pounds. These experiments prove at least 
that the formula (4) is approximately correct. The slight increase 
of tension observed on some occasions when the velocity was 
increased, was due most probably to a slight increase of tempera- 
ture of the surfaces in contact. It follows, then, that friction is 
independent of the velocity when the wheel is turned towards the 
weight, and consequently it must be independent of the velocity 
when the wheel is turned towards the spring. It also follows that 
the values of T, and T, should be taken when the wheel is at rest, 
whichever way the wheel is to be turned. 

The question arises, Why should the tension indicated 
by the spring balance decrease when the wheel is turned 
towards the balance, and why should this decrease be more and 
more according to the increase of velocity, as was shown to be the 
case in the first experiments given in this letter? If two weights 
be suspended by a cord over a pulley or fly-wheel, so that they are 
on the point of motion towards the beaviest of the two weights, 
then if the wheel be turned gently towards the lighter weight, the 
heavy weight will be lifted, there will be no slip at all. This expe- 
riment I have tried over and over again with the above result. I 
have in my letter in your issue of June 10th last given an account 
of an experiment to show that when a fly-wheel is turned rapidly 
a heavy weight can be drawn up, which, when the wheel is at rest, 
pulls up the lighter weight. These experiments show that when 
a spring is fastened to one end of a brake and a weight suspended 
on the other end, the least motion of the wheel towards the spring 
tends to lift the weight, and consequently to lengthen the cord on 
the side next to the spring, which allows the spring to fall. Under 
these circumstances the friction is reduced, because the friction is 
in proportion to the pressure on the rim of the wheel, and the 
pressure at any point is the tension at that point divided by the 
radius. If, then, the tension at one end of the cord is reduced 
while the tension at the other end remains unchanged, the pressure 
must be reduced, and consequently the friction with it. If the 
friction or resistance is taken to be the difference between T, and 
T, while the wheel is in motion, it makes the friction greater 
instead of less, which is obviously wrong. 

To test the theory of the brake a little further, I fixed spring 
balances at each end of the cord ; then with a tension of 6 lb, at 
one end and 1 |b. at the other, on turning the wheel slowly towards 
the lower tension, the tensions remained unaltered. I then in- 
creased the speed to about ninety-six revolutions; the higher 
tension remained at 6 lb., but the tension at the other end fell to 
#1b. On again increasing the speed to about 133 revolutions, the 
higher tension remained at 6 lb, as before, while the tension at 
the other end fell to nearly 4 1b. These results could only be due 
to the actual stretching of the cord. Trying the brake afterwards 
with a weight of 6 lb. and a spring balance at the other end, the 
tension fell to } lb. when the wheel was made to revolve rapidly. 

August 8th. C. E. B 
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ENGLISH AND AMERICAN LOCOMOTIVES, 


Srr,—I have read Mr. M. N. Forney’s letter of 17th May last in 
your issue of 27th idem, and beg to offer this reply on the points 
raised. He evidently thinks my previous communication was all 
bluster, and that Iam not quite serious in my challenge. He is, 
however, greatly in error. Probably he has lived so long in the 
American atmosphere of gush, bluster, and bounce, that he is 
unable to appreciate a challenge put forward seriously, to be 
either accepted or rejected frankly. We Anglo-Indians as a class 
are a level-handed lot, who from our position as the ruling race 
over 250 millions have acquired the awkward knack of carrying 
the war into the enemy’s country, but we do not believe in spread- 
eaglism, In my challenge it was my intention to carry the war 
into the enemy’s country. Mr. Forney, therefore, pe | cast no 


ro" 


further doubts upon the seri of my i ions. I mean to 
have one of these wonderful engines produced by him and his 
friends, which is to run 50 per cent, more miles in a given time 
and pull heavier loads, 

Now, however, Mr. Forney is already attempting to climb down. 

In my letter of April 22nd last I gave a very fair indication of 
the sort of conditions under which we work in India, and told him 
plainly we knew all about working engines with different crews 
without requiring to be taught by Americans. Yet in spite of 
this he is prepared to find firms willing to “ furnish locomotives 
which they would guarantee to run an average of 36,000 miles per 
year under fair treatment and like conditions of traffic that prevail 
on our roads here,” i.¢., on American railways. ‘he italics are 
mine. What charming conditions! It makes one’s mouth water 
to think of the possibilities of Indian railways had they but 
American conditions to work under. He goes on to guarantee 
that these locomotive pets of his shall not suffer from our Indian 
climate. How kind and thoughtful of him! I can assure him 
that barring the almost universal bad water imbibed by locomo- 
tives in India, the climate in most res agrees with their iron 
and steel constitutions much more than the frosts and snows of 
Europe and America. While Mr. Forney was about it, why did he 
not bargain for a like climate as well as like conditions of traffic to 
that met with on Yankee rails? 
Mr. Forney, I note, attempts no apology for the mutilation and 
jockeying of statistics in which I tripped him up. We, however, 
will forgive him all this if he will but now not back out of his 
promises, which I accept in all good faith. These are, that on my 
furnishing the necessary data he will get builders to advise me of 
the type of locomotive required for the above wonderful perform- 
ance, its price, and conditions of supply. Further, that he will 
give me any other information or advice in his power, and all with- 
out charge. Below I give complete data asked for. In return, I 
only ask for a drawing of the engine, with full particulars, and its 
price in Liverpool f.o.b. 





Data. 
| ek nee, Te a ee 1 in 200 
Curves, generally easy, a few minimum .. 600ft. radius 
Gauge ROA oat, ee a Pee 8ft. 3gin. 
Passengers 25 miles per hour 
Running speed between stations; Mixed ere ae 
Goods 15 pal 


Loads (gross, but excluding engine and tender) :— 
ay ae a eae ay ees 
| ee 
MN as fae Oar Aaa See gan Fars, 9 ade aes 9 

Water :—Various, some very soft and good, some very hard and brackish. 

Fuel: — Wood and Indian coal (bituminous). Consumption may be 

reckoned as = 4 and 1} respectively, compared with best Welsh 
coal = 1. 
Maximum dimensions :— 


360 English tons 
480 


5, ((a) Width over footsteps, &c., and up to 2ft. 9in. 

mS showewelllewel ... «. 5s sa os oe ER 

23 | Width over cab, &., and above 2ft. 9in. 

oS 4 frome veil ievel.. 5 5. cs cs te co SE 

23 |(c) Heightatsides .. .. .. .. .. .. .. 10ft. 

2210 5 Comte... = -. .. 2. os «+ co Tift 

rs (e) » . tobuffercentre .. .. .. .. .. lft. llin. 

=. - | (/) Weight on pair of wheels at tread, 8 tons, limited to 2°7 tous 
238 | per fout of diameter of wheel on tread. 

23] (”) Total gross weight for engine and tender, 40 tons, limited to 
=< + 1-1 ton per foot run over buffers (length of buffers com- 
Boa bined may be reckoned as 4ft.), and limited to 2 tons per 
mee foot run of wheel base. 


(h) Wheel base 35ft. (engine and tender). 

(i) Maximum speed allowed for making up time on the 3ft. 3gin. 
gauge, 40 miles an hour for passenger trains, and 25 miles 
an hour for goods trains. 

I think now] have given all required, but I may add one more 
trifle. It is useless Mr. Forney and his friends offering designs for 
any engine fit to run 36,000 miles a year under American condi- 
tions. They must be under Indian conditionsof traffic. Mr. Forney’s 
original offer in his journal was to produce an enyine to do this 
wonderful performance in India, not in America. As no doubt 
Mr. Forney is absolutely ignorant of conditions of traffic and life on 
Indian railways, I give him an invitation thrcugh you, to come 
out at the beginning of next hot weather and study them on the 
spot. I will guarantee he gets a hospitable and cordial reception. 
He must not come for the cold weather. That would give him 
a false idea of the conditions of work and life altogether. He may 
stay on till next cold weather if he likes. By that time he will 
have been converted to Anglo-Indian notions of railway work, and 
can safely be allowed to enjoy the glorious cool of Northern 
India. Away south, though, he wil] only get three months of hot 
weather, with nine months of hotter! I guarantee he returns to 
New York never once more to write about 36,000 miles a year as 
an average for Indian engines. 

Will he kindly address me, under sealed cover, to your care. 

AN InDIAN LOCOMOTIVE SUPERINTENDENT, 





NOTES ON FIRST PRINCIPLES. 


Sir,—In relation to the quite practical subject of the inde- 
structibility of matter, Mr. Herbert Spencer goes into an 
argument which seems to invite discussion, since, moreover, other 
important applications are involved therein. Mr. Spencer says, 
viz. :—“ Conceive the space before you to be cleared of all bodies 
save one. Now imagine the remaining one not to be removed 
from its place, but to lapse into nothing while standing in that 

lace. You fail. The place which was solid you cannot conceive 

ecoming empty, save by the transfer of that which made it solid. 
Hence it is impossible to think of something becoming nothing, 
for the same reason that it is impossible to think of nothing be- 
coming something—the reason, namely, that nothing cannot 
become an object of consciousness. The annihilation of matter is 
unthinkable for the same reason that the creation of matter is 
unthinkable.” First Principles, fifth ed., pp. 177-178. 

Let us consider a case perfectly parallel with the disappearance 
of matter, viz., the disappearance of motion. Suppose a mass to 
be projected vertically away from the earth’s surface ; the motion 
of the mass diminishes gradually to nothing—at the instant before 
the d t com We do not require to perceive 
“nothing,” in order to verify the fact that the motion of the mass 
has vanished. We can be conscious of the absence of something 
—whether from existence or not. To say that something ‘ be- 
comes nothing,” may make it appear as if nothing were an entity 
unless due care be taken. 

Our two positive perceptions here, in fact, are (1) matter 
plus motion, and (2) motion alone, when the mass comes for a 
moment to rest. The contrast between these two positive percep- 
tions enables us to be aware that the motion has ceased. In 
regard to the modus operandi, experiment or induction therefrom 
can alone show us that the motion of the mass ceased, either by 
transference to a medium in space, or, as some think, by conver- 
sion of the motion into something else, called ‘“‘ potential 
energy.” Butasitishard—te my mind impossible—to conceive the 
nature of this ‘‘ potential energy ”—an energy without motion, 
we have no occasion to try to do this in order to imagine or con- 
ceive the motion of the mass to vanish without any such con- 
version, or transference to a medium, There is no difficulty in 
conceiving or imagining this, as we have a boundless imagination 
perfectly free and unfettered ; and if we could not imagine any- 
thing different from what is, where would be the use of experi- 
ments to determine what is? Only we see that such an event as 
the spontaneous disappearance of motion, although perfectly con- 
ceivable as an act of imagination, would contradict the experi- 
mentally ascertained fact that events are not spontaneous, but 
must have determinable causes ; and this is the reason surely why 
we cannot admit its possibility, not at all because we cannot 
perceive nothing, or because “ nothing cannot become an object of 
consciousness,”—page 177—which Mr. Spencer thinks is the reason. 

Let us now consider the case of matter vanishing. It may be 
easier to take a particular example. A piece of camphor—say a 











cubic centimetre—will, if left to itself, by ‘‘ evaporation” diminish 
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to nothing in the locality where it is. It may be rather difficult to 
follow the molecules of phor—evaporated—or to trace them 
through space, which only experiment shows still to exist; and 
surely we do not require to trace them in order to imagine—as a 
mere consequence of our liberty of imagination—the camphcr 








diminishing ually to no volume at all, without giving up any 
molecules. ut why although conceivable—or figurable as a 
mental piece of i ry—is the above phenomenon seen to be 


impossible or impracticable? Because surely, again, it contradicts 
the maxim that an event cannot take place without a determinable 
cause ; this maxim having been only established by experimental 
research. The only cause—having any analogy to speculative 
causes admitted—for the vanishing of the camphor out of existence, 
that we can imagine, as a mere fantasy, might be itsconversion into 
something “ potential,” which is not camphor or matter; just as 
in parallelism motion is supposed by some to be convertible at times 
into someting ‘‘ potential,” which is not motion. But for such an 
effect as this, we have of course no accepted experimental evid 


equal to 1°8d. per car mile, leaving the enormous sum of 4*11ld. 
for management. 

It must also be remembered that the Blackpool tramway being 
merely a summer line, the advantage of electrical traction is during 
that nee more clearly demonstrated, as I find during the six 
months from April to September the working expenses are 3°36 

r car mile, and these excellent results are obtained from an 
installation put down during the infancy of electrical traction. 

A few further remarks as to the price of horse traction. If 
~~ correspondent will examine the earlier history of the three 

ondon arenty 1 he quotes, he. will find they were first horsed 
under contract by the General Omnibus Company at a regular 
price of 6-75d. per car mile. 

About the year 1878 the North Metropolitan determined to have 
their own cars, and although in 1880 there was a small reduction 
in the cost, this was not maintained, due to the fact that the horses 
bought in 1878 and 1879 were all new horses, and conseq) 





at all; hence, we are obliged to conclude that the vanishing of the 
camphor out of existence is an impossibility. Our inability to be 
conscious of nothing cannot, however, present any difficulty in the 
way of conceiving the camphor to vanish out of existence; for we 
have only to conceive it absent—from existence—and the conception 
of absence obviously does not render it ry to be ious of 
nothing. For we have two positive perceptions in order to achieve 
this act of imagination, viz., (1) a plus space pervading the 
camphor, and (2) space without the camphor. The contrast 
between these two positive perceptions may enable us to verify 
the disappearance of the camphor, whether from existence or not. 

It appears searcely necessary to repeat then that the reason why 
we cannot admit either the spontaneous annihilation or self-evolu- 
tion of matter or of motion to be possible is that we cannot admit 
that events can take place without determinable causes, and 
therefore our inability to be conscious of nothing has naught to do 
with the case, as Mr. Spencer supposes it has, according to the 
quotation given. 

Can events ever take place by causes that are indeterminable ? 
A great pressure has certainly the tendency to crush matter into 
no volume—take a continuous fiuid, for instance. Why does it not 
yield, then, it may be asked? Mr. Spencer remarks that “ what is 
termed the ultimate incompressibility of matter is an admitted law 
of thought ”—“ First Principles,” page 177. With respect, some 
might be disposed to regard this view as a little arbitrary. For, 
although the incompressibility of the fluid—matter—is taken as 
the basis of a theory, still this idea implies that no pressure or 
stress, however great, could produce any strain in the fluid. But 
a pressure “‘ however great” implies, as it seems, a pressure with- 
out limit. But as the unlimited is incomprehensible, so is a pressure 
without limit, or piled up to an indefinite = asit were—so how 
is resistance to a pressure without limit, with no attendant reduc- 
tion of the fiuid volume at all, to be comprehended? We have, 
then, a dilemma here, even if met by the greater dilemma of 
admitting annihilation of fiuid. There seems, then, to be a cause 
tending towards the annihilation of matter, or preceding it, 
although it cannot well be said to be a determinable cause, as 
anything beyond assignable limits is indeterminable. Indestruc- 
tibility itself is therefore certainly incomprehensible, and accord- 
ingly our only resource is direct experiment, the verdict of which 
becomes the more trustworthy the greater the range of time and 
space experimented through. 

It is a fact that pressures to which we can assign no limit are 
evolved in a self-acting manner by the motion goi n in matter, 
or by what might be called the combat of canes ahem pressures 
undoubtedly tend to destruction ; the slightest strain accompany- 
ing a stress entailing annihilation—in the case of a continuous 
fluid. It being of course no achievement to conceive where the 
highest intelligence ought to fail, our inability to conceive or to be 
conscious of nothing cannot then prevent us from framing any 
conception we wish. Speculatively to investigate the conditions 
tending to annihilation may therefore be possible, in so far as we 
have the matter there to argue about ; which cannot be said to 
apply to that inverse speculative inquiry which deals with the 
converse of annihilation. 

When an advancing piston touches the supposed perfectly plane 
bottom of a cylinder, we are conscious of no volume; or rather, 
that the volume has vanished. If the incapability of a volume of 
fluid to maintain itself against a pressure intensified without limit, 
be a sufficient cause for collapse into no volume—annibilation—it 
seems manifest that the conception of such an effect cannot be 
hindered by any inability to be conscious of no volume, as Mr. 
Spencer thinksit can. Spontaneous annihilation is an effect without 
a cause ; not annihilation produced by the action of force, which is 
a conceivable result of cause and effect. The assertion of the ancient 
Greek philosophers that annihilation is “an effect without a cause,” 
does not, then, hold essentially, as it appears. For we can conceive 
a cause tending to annihilate matter, while matter is there. But 
inversely, if matter be absent from existence, we cannot argue 
about it of course. The old Lucretian theory of infinitely strong 
atoms was open, of course, to the criticism that even a small pres- 
sure concentrated upon an infinitely small surface—as must be the 
rule with such atoms—means an infinite pressure. How is even 
infinite hardness to withstand such disintegrating pressure? So in 
the case of a continuous fluid—supposed unyielding. A blow, how- 
ever feeble, would produce an infinite pressure upon any confined 
portion of the fluid, not to mention the accidental pressures pos- 
sible in reality. 

Note in relation to gravity.—A physical effect—it may be said, I 
think—is ‘‘ explained” when, from certain conditions, the effect 
can be predicted as a necessary consequence. Thus, when the 
variation of gravity as the square of the dist can be predicted 
from certain ascertained conditions, this particular rate of variation 
will be completely accounted for. The rate of variation might just 
as well be as the cube, fourth, fifth, &c., power of the distance, for 
any explanation we can give of it. } a9 an illustration how a 
dynamical account of the phenomenon enables us to predict the 
variation of gravity as the square of the distance, a letter of mine, 
“On the Dynamics of Gravity,” in THE ENGINEER, for April 10th, 
1891, may be mentioned. 8. ToLVER PRESTON. 

Hamburg, July 16th. 








COST OF TRAMWAY TRACTION. 


Sir,—I much regret that pressure of engagements and absence 
abroad has prevented my replying to Mr. Forrest Brunton’s 
criticisms on my paper in your issue of the 3rd of June. I was 
under the impression I had shown, and I think the paper in 
question clearly indicated, that my object was not to mix up 
general charges with Lond jide cost of working, my reason being 
that the manager has under a board of direction no responsibility 
in excessive fees or salaries, save of his subordinates, ese powered 
I will answer your correspondent’s query at once and say, that 
given the same directorate for each system on the same line, the 
total expenses are proportionately decreased or increased as the 
case may be. 

In my own example I have shown that the line would be 
benefitted by the introduction of electrical traction over that of 
horse traction to the extent of 3°10d. percar mile. It is manifestly 
unfair and beside the mark to pick out any tramway in ‘‘ Duncan’s 
Manual” without giving me the full conditions and iculars of 
traffic, and ask me as to how much that line will be benefitted by 
electric traction. As an argument against my example the Black- 
pool line is quoted, which instance, however, goes far to prove the 
wisdom of my desling solely with the working expenses, 

Mr. Forrest Brunton has evidently taken his statistics of this 
line from ‘“‘ Duncan’s Manual,” which I find bears out his figures 
of 9°911d. per car mile. The test, however, of working these tram- 


ways I have obtained from figures supplied by the auditor to be 
4d. per car mile, leaving a sum of 5-911d. per car mile for manage- 
ment and rent, which latter item is included in the total expenses, 





uently the 
= iation of horseflesh had not been thoroughly realised in the 
1880 returns. 


Farther experience has shown that horsing cannot be reduced to 
less than 6d. per car mile, an item constantly increasing owing to 
the general rise in provender, &c. It is also well known that the 
London tramways compare more favourably in cost of horsing than 
most tramways; and as in my paper I distinctly state I have 
included in my working expenses the cost of drivers, I claim to 
have proved my average estimate of 7d. per car mile to be well 
within the mark. STEPHEN SELLON, 

Whitehall Club, 8.W., August 9th. 





REDUCED PATENT FEES. 

Sir,—The new regulations about to be enforced on and after 
October 1st next having been so frequently misinterpreted by pub- 
lished statements, we have obtained official and authoritative 
instructions to place the matter beyond doubt. From these we 
are happy to find, as we had declared, that old as well as new 
patents alike benefit by the reduced schedule of fees. This 
schedule governing the payments upon long-existing and all future 
patents on and after October Ist may be readily remembered from 
the fact that the number of or payable per annum after the 
fourth year corresponds with the year upon which the patent 
enters, dating from its — application, Thus, on entering 
the fifth year £5 will be paid, and so on until on entering the last, 
or fourteenth year, £14 will be paid. 

5, Furnivals-inn, E.C., August 6th. 


MARKS AND CLERK. 








MINERAL STATISTICS FOR THE YEAR 1891. 





THE total value of the mineral produce of the United 
Kingdom for the year 1891 amounts to £91,238,032, being a 
decrease of £1,556,449 as compared with the previous year, 
this being the value at the mines and upon works. By far the 
largest item is coal. The quantity of coal raised was 
185,479,126 tons, or nearly four millions of tons more than 
in 1890. This increase is greater than the average yearly 
advance since the records have been kept. The approximate 
price per ton at the mines, is given as 8s. 3d. for England and 
Wales, 6s. 5d. for Scotland, and 8s. 5d. for Ireland; the 
quantity raised in the latter country being, however, 
only 105,000 tons. Of the total quantity, 46 millions 
of tons were shipped, and 140 millions of tons in round 
numbers were carried by the railways and canals. The 
quantity exported to foreign countries amounted to over 
29 millions of tons, being nearly 16 per cent of the entire 
production. Cardiff heads the ports of shipment with 
9,679,036 tons, and then comes the Tyne with 7,433,000 tons, 
Newport with nearly 2,000,000 tons, and Sunderland, 
Hull, Kirkcaldy, with over 1,000,000 tons. The countries 
which take the largest quantities of our coal are France, over 
5,000,000 tons; Germany, 4,000,000; and Italy, over 
8,000,000. The coal imported by those countries will 
probably be entirely for their own consumption, but the bulk 
of the coal exported is intended for the use of steamships, and 
therefore in great part consumed by British vessels abroad. 
For instance, Egypt imports over 1,000,000 tons, and 
nine-tenths of this quantity is probably consumed by ships 
passing through the Suez Canal. By far the largest propor- 
tion of the coal raised is consumed by metallurgy, including 
the manufacture of iron, and amounts to nearly one-third of 
the entire production. 

The manufacture of pig iron in 1891 amounted to 
7,406,064 tons, being nearly half-a-million tons less than 
in the previous year. This was produced in 376 furnaces 
in blast, out of a total number of 741 in existence. The 
quantity of pig iron exported amounted to 840,055 tons, 
and the quantity of manufactured iron and steel to 2,400,000 
tons, both kinds of iron showing a diminution as compared 
with the previous year. Our best customers are Germany, 
Holland, Italy, France, and the Colonies. The quantity of 
iron ore raised in the United Kingdom was 12,777,689 tons, 
of which over 2,000,000 tons were contributed by Cumberland 
and Lancashire; and the quantity imported was 3,180,543 
tons, of which over 2,000,000 tons were from Spain. A small 
quantity of ore was exported, leaving a total quantity of 
16,397,006 tons available for the furnaces, which appears to 
have given a yield of 45 per cent. of metal. 

Next to the important minerals—namely, coal and iron 
ore—perhaps salt is the most interesting mining product. 
The total quantity of salt—including rock and brine salt— 
raised during 1891, was 2,043,571 tons, about 100,000 tons 
less than in the previous year. Of this quantity 671,285 tons 
were exported, showing a diminution of 50,000 tons in the 
quantity sent to the East Indies. The Cheshire brine pits 
are stil] the most productive, yielding 1,335,821 tons, with an 
average price of 10s. 5d. per ton at the works. 

The production of Scotch oil shale has increased by over 
100,000 tons, the total quantity raised in the United 
Kingdom being 2,361,119 tons. No information is given as 
to the products of distillation of these shales, but the value 
is put down at £707,177 at the mines. 

The clays produced amounted to 3,222,214 tons, including 
fire, potter’s, china, and common clays, and represent a 
a value of £943,896. 

The copper production is very small. Only 9836 tons of 
ore were raised, yielding under 7 per cent. of copper. 

Not much lead ore has been raised, the return giving 
43,859 tons of dressed ore produced at the mines, whereas 
the imports amounted to 20,560 tons of ore and 169,724 tons 
of pig lead and sheet lead. 

The production of slate has been considerable, and 415,029 
tons of roofing slates and slabs were raised, of which 
Merionethshire contributed 182,430 tons. 

The production of tin ore, like copper ore, was small, being 
14,488 tons of dressed ore, having an average value of 
£50 15s. per ton; and the zinc ore production was 22,216 
tons, valued at £113,445, whereas the value of imported zinc 
ore and metal in its different forms amounted to £2,081,400. 
Cornwall yielded 22 tons of Uranium ore and 138 tons of 
wolfram. 





———— 
————e 


In addition to minerals yielding metals, there is a pro. 
duction of alum shale, earthy minerals, such as barites, bog 
ore, gypsum, ochre, and a small quantity of manganese. 

In an —— the production of minerals and certain 
metals in British Colonies and Possessions for the year 1899 
is given, the most important being gold, 2,255,649 ounces 
valued at £10,379,504, and diamonds, 2,506,119 carats, valued 
at £4,163,390. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


a samy dle engines,—The new, steel, side-wheel—or 
Ee ie—steamer, City of Toledo, built for excursion service in the 
ake from Toledo, O., is fitted with inclined triple - expansion 
engines. The boat is of mild steel, 210ft. long, 32ft. beam, 12hft, 
moulded depth, guaranteed to make sixteen knots in ordinary 
working. The cylinders are placed side by side and are below the 
level of the crank shaft. The pont ore cylinder is 26in, by 
72in., placed between the others, and having a piston valve actuated 
by the Joy radial valve gear. The intermediate cylinder, 42in, by 
72in., and the ——— cylinder, 66in. by 72in., have double. 
port slide valves and link motion. The air pump is of the duplex 
type, and is operated independently of the main engines, Steam is 
supplied by two marine or ‘‘ gunboat” boilers, 10ft. 10in. diameter 
and 21ft. long, each with three 46in. furnace flues, and carrying 
160lb. of steam. Feathering wheels are used, 194ft. outside 
diameter, with nine floats 9}ft. wide. On the trial trip the engines 
developed 1641 indicated-horse power, at 40 revolutions per minute, 
By means of a careful arrangement of partial horizontal and vertical] 
bulkheads, sensible vibration of the hull and upper works is entirely 
prevented. e boilers and machinery are all below the main 
deck. The boat is lighted by 210 incandescent lamps of 16-candle 

ower, and has an engine and dynamo plant of 250 lights capacity, 

here are two 8in. by 4in. by 10in. boiler feed pumps, a double 
bilge and cold water pump 6in. by 5in. and 3in. by 7in., and a 
condenser pump l4in. by 20in. by 20in. The dining room is on the 
main deck; the saloon, 75ft. by 30ft., with state rooms on each 
side, is on the promenade deck, and on the hurricane deck is an 
observation room 25ft. by 30ft. 

Electric transfer tables.—These tables are now coming into quite 
general use at railway shops and yards, and two of them are to 
be putin at the a of the Chicago, St. Paul, Minneapolis and 
Omaha Railway at St. Paul, Minn. They will be 70ft. long, 
comprised of six panels, 11ft. 3in. long, centre to centre, and supported 
on twelve cylindrical wheels 36in. diameter, with chilled tread 4in, 
wide. The framework is designed to carry a load of 98,310 |b, 
distributed over a distance of 64ft., and in accordance with the 
wheel base and loads of the heaviest Pullman cars, having a distance 
of 64ft. from centre to centre of outside truck wheels. The work- 
ing load for the steel I beams is calculated at 12,000 lb. per square 
inch, and 75001b. per square inch for rivets, The frame consists of 
transverse steel I abe. l5in, deep, 13ft. 2in. long, placed in pairs, 
and on each side of each pair of wheels, and to these are attached 
the 12in. stee] longitudinal beams which carry the track rails. The 
power is furnished by 15 indicated horse-power electro motor 
mounted on the frame, driving the table and a drum for hauling 
cars on and off the table. The minimum speed with heavy loads is 
90ft. per minute, and the maximum speed with light loads is 253ft. 
per minute. The speed of the hauling rope attached to the drum 
is 97ft. per minute. The travel of each table is 250ft. Power will 
be taken from a trolley wire either overhead or in the pit. The 
operation is effected by three levers, one for each speed of the 
table, and the third for the hauling drum, 

United States Navy.—Congress has been asked to provide for a 
permanent increase of the enlisted force of the navy, in addition to 
the temporary increase contemplated in view of the great review and 
naval manceuvres next year. The limit is now fixed by statute at 
8250 men, includingapprentices. Ata recent date there wereactually 
in the service 8188 men, showing that avery close approach was made 
to the authorised number, ithin a few months the 8150-ton 
armoured cruiser New York will go into commission, and this will be 
by far the heaviest vessel ever completed for the American navy, 
The Monterey, the armoured coast defender of 4048 tons, now being 
built at San Francisco, will be ready for her trial trip within three 
months. The three 2000-ton protected cruisers, the Detroit, the 
Montgomery, and the Marblebead, will probably be in commission 
by next spring, as also will the new gunboats Machias and Castine. 
It cannot be much longer before the protected cruisers Raleigh 
and Cincinnati, each of 3183 tons, will i ready for service, All 
these vessels are counted upon for participation in the great naval 
review of next year, and to them will probably be added the ram 
of 2050 tons, being built at Bath, Me. It is accordingly clear that 
there should be within the next twelve months some means avail- 


able for increasing the enlisted force of the navy. It is likely 


‘ enough that one or two of the old wooden craft will drop out of 


service meanwhile, thus reducing the force required ; yet a large 
addition will still be needed. There are also other vessels that will 
soon make demands for crews, and these vessels will have much 

reater average displacements than those already referred to. 
They will include the protected cruiser of 5500 tons being built at 
the Union Ironworks, San Francisco, Cal.; the armoured cruiser 
Maine, of 6648 tons, being built at Brooklyn, N.Y.; the 
battleship Texas, of 6300 tons, being built at Norfolk. Va. ; the 
fast triple-screw Cruisers, No, 12 and No, 13. each of 7400 tons; 
three great battleships, the Indiana, the Massachusetts, and the 
Oregon, each of 10,200 tons, These ships will require very large 
complements ; and they will all be completed within two years or 
a little more. Then there is the large double-turretted monitor, 
Terror, which will duly be followed by the Puritan, the Monadnock, 
and the Amphitrite, of the same type ; and from year to year new 
construction is authorised, the pending session having agreed upon 
a sister ship for the New York, while several other vessels may be 
added. ‘These considerations suggest the value of the naval 
militia, which is designed to constitute a reserve force of trained 
gunners in case of need. But by the very terms of its organisation 
it is a force for reliance only in war or in the prospect of war; 
whereas, for peace service alone, under the increased requirements 
of modern vessels, there must be more men in the regular naval 
service, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE slightly firmer tone which has characterised the iron trade of 
late was still noticeable on Change in Birmingham on Thursday. 
This feature of the market was noted with satisfaction by sellers, 
who express the hope that it may conti an expectation whic! 
is fortified  f the improbability of any lower prices prevailing this 
year for fuel. : é ; 

Harvest prospects are just now a subject of consideration, and 
the fine weather with which agriculturists have lately been favoured 
goes far to support the hope of manufacturers that the ingathering 
of the crops may prove satisfactory. The influence of the harvest 
upon trade in this and other iron and ae parts of the 
kingdom appears to become more and more marked, almost year 


by year. 

ff demand is fortunately at date a little better than has 
lately been the case, both Australia and India being improving 
customers compared with the position they have recently held. As 
to the condition of foreign demand generally, however, it is by no 
means reassuring to find from the last issued Board of Trade 
returns that the iron and steel reports continue to show a down- 
wardtendency, ‘Thus the total value of the iron and steel exported 
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during July was a decline of 18 per cent. upon the corresponding 
month of last year, whilst the seven months’ exports were a decline 
of no less than 23 percent. In pig and puddled iron the month’s de- 
cline in the value of the exports has been 23 per cent. ; bar and angle, 
15 per cent.; railroad iron, 66 per cent.; ‘‘cast and wrought iron,” 
25 per cent.; telegraphic wire, 80 per cent.; and ordinary wire, 
40 per cent. In pig and puddled iron the falling off was chiefly 
with Holland, Italy, and the United States; in bar and angle iron 
it was mainly with Australasia ; in railroad iron it was in our ship- 
ments to Egypt, Japan, Mexico, the Argentine Republic, South 
Africa, India, Australasia, and British North America ; whilst in 
cast and wrought iron the markets chiefly responsible for the 
decline were Scandinavia, Germany, Australasia, and Spain. 

It is, however, satisfactory that the month’s exports of hoops and 
sheets showed an increase iu value of 18 per cent., old iron 17 per 
cent,, and tin-plates as much as 61 per cent. Other cases, how- 
ever, of lessened value compared with a yearago are: 33 per cent, 
in small arms, nearly 52 per cent. in ammunition, 13 per cent. in 
railway trucks, 23 per cent. in hardware and cutlery, and 39 per 
cent, in steam engines, 

Marked bars continue to be quoted £8, with a fair demand both 
for home and abroad, India being among the foreign markets 
which are just now B game | more freely. Medium sorts are £7, 
and common are £6 upwards, Third-class qualities of bars are 
slightly better in price, some manufacturers refusing to accept less 
than £6 5s, 

Inquiries for boiler-plates are somewhat more numerous, 

In the galvanised sheet trade somewhat better inquiries are to 
hand by the recent Australian mails; £11 12s, 6d. is about the 
average quotation delivered Liverpool. Ordinary sheets continue 
low in price, Lattens areabout £8 ; doubles, £7 2s. 6d to £7 5s.; 
and singles, £6 17s, 6d. to £7. Hoops are about £6 12s, 6d., and 
gas-tube strip, £6. 

Pig iron is rather firmer in price compared with a few weeks 
back. Cinder sorts are quoted 37s. 6d.; medium, 45s.; and all- 
mine hot blast, 623, 6d. to 65s., with cold blast 95s. to 100s. 

The disturbance in the chain trade continues. Within the past 
few days a meeting of the operatives engaged in the outworkers’ 
branch of the chainmakers was held in the New Town Schools 
Cradley Heath, to consider the wages question. It was stated 
that the outworkers in the small-chain trade had been called upon 
to submit to reductions in wages varying from 10 to 30 per cent., 
and unless the outworkers made a a stand, the whole of the 
operatives, including factory hands, would be called upon to 
submit to a reduction. A resolution was unanimously passed in 
favour of the whole of the outworkers coming out on strike. It 
was stated that the majority of the men had already come out on 
strike. 

The strike among the iron and tin-plate workers and braziers 
continues at the works of three Birmingham firms, whose employés 
have been abstaining from work for thirteen, fifteen, and eighteen 
weeks respectively. All three firms are concerned in the question 
of the 10 per cent. bonus, The men contend that if the bonus 
were taken off a further reduction in prices would be involved all 
round ; and unless some satisfactory settlement be arrived at their 
association is prepared to fight the question out. They pcint out 
that the busiest time of the year for their trade will soon arrive, 
and as they have been out of work during the ‘‘ slack time,” they 
are not prepared, after such a period of waiting, to forego the 
10 per cent. bonus without a severe struggle. The society is well 
organised, having branches in various parts of the country, which 
are contributing weekly to the support of the men on strike. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—Rather a stronger tone has been showing itself in 
the iron market here during the week, but this is more in 
connection with some of the outside brands of pig iron, in which 
there has been a iderable t of busi: doing recently. 
It can scarcely be said that there is any real improvement iu the 
condition of trade generally. Consumers still show no confidence 
to purchase beyond present requirements, and the firmness in 
prices is due more to the fact that the mere question of cost 
compels makers and manufacturers of iron to hold on to present 
prices—which, for the most part, are already unremunerative— 
than to any weight of actual demand, Although there has been 
some easing down in the commoner classes of round coal, used in 
ironmaking and other manufacturing industries, the giving way 
has not been sufficient to afford any sufficient relief to consumers 
as regards the high cost of fuel, as compared with the present 
price of iron, whilst wages are also still at a similarly dispropor- 
tionately high point, and there is no immediate prospect of any 
more favourable conditions as affecting the cost of production. 
Under these circumstances any further material giving way in 
prices is scarcely to be looked for, and that, in the face of this 
outlook, ‘there is no inclination on the part of users of iron to 
cover more than their present necessities is certainly suggestive of 
a very unsatisfactory condition of trade generally. 

The Manchester Iron Exchange on Tuesday was moderately 
attended, with a fair amount of business reported in some quarters, 
and a firmer tone in the market as regards pig iron. Lancashire 
makers, although they are still doing only a very small business, 
are not — under 44s, 6d, for forge to 45s. 6d. for foundry, 
less 24, delivered Manchester. Most of the district makers are 
tolerably well supplied with orders for the present, and in foundry 
Lincolnshire moderate sales have been made recently ; for forge 
Lincolnshire, it is only in ve —— cases where buyers could 
place orders at under 43s, 6d., whilst foundry qualities are firm at 
44s, 6d. as the minimum, and Derbyshire iron ranges from 44s, 6d. 
and 45s, for forge qualities—in which some fair tr tions have 





two of the leading firms are fully engaged, there is a scarcity of 
work generally, and a keen competition to secure any orders of 
pe pane that come forward. Boiler makers continue fairly 
well supplied with work, and in this branch of trade there is still 
a moderate weight of orders giving out. 

An improved form of steam valve has recently been designed by 
Messrs, Lever and Holland, of Dutton-street, Manchester, the 
object of which is to overcome the liability to leakage, when 
particles of hard, gritty, foreign substance get between the valve 
and its seating. This has been overcome by introducing a woodite 
washer, which is recessed into the valve, and comes against a flat, 





The export trade in Yorkshire coal from Hull is interesting. 
During July the weight was 105,721 tons, against 120,086 tons 
July of 1891, and the total quantity for the seven completed 
months of the year also exhibits a decrease, viz , 460,108 tons, as 
compared with 576,654 tons from January to July of last year. 
The principal customers have been Sweden and Norway—39,769 
tons, against 34,896 tons for July of last year—and Russia—23,705 
tons, against 30,588 tons. The demand for France has increased 
one-third, and diminished one-half for Germany. 

The Board of Trade returns for July are not very comfortable 





raised seating, the valve being forced down tight on its seating by 
means of ascrew. By this arrangement any hard, gritty material 
gies into the valve is pressed into the woodite washer, and thus 

oes not prevent it coming down perfectly tight on to its seating ; 
whilst when the valve is open these particles may be readily 
removed from the washer. In forcing down the valve the screw is 
so arranged that as soon as the washer comes upon its seating, it 
remains in position, and does not revolve with the screw, the stud in 
which the screw is placed being perfectly loose, sothat as it is screwed 
down, it simply acts as a pressure upon the washer. The woodite 
material has been selected, owing to its being impervious to the 
action of acids, whilst it is very durable, some of these valves, 
which have undergone test trials extending over a couple of years, 
having remained perfectly steam-tight, without requiring any 
replacing of the washer. In this arrangement of valve no accu- 
rately ground surfaces are required, and in bleach works, or other 
manufacturing processes where a large number of valves are con- 
stantly in use, and which frequently cause considerable difficulty in 
keeping them perfectly steam-tight, this new arrangement of valve 
will no doubt prove very valuable. 

Messrs. Morrison, Ingram, and Co., sanitary engineers, of Cran- 
brook, Manchester, who have recently been extending their works, 
have erected a couple of exceptionally large enamelling stoves, 
in which they have introduced a special arrangement for econo- 
mising all the waste-heat and products of combustion from the 
boiler and furnaces connected with the engine-house. These 
enamelling stoves form a two-storied building, and the products of 
combustion from the boiler are carried in a large iron flue under- 
neath the floor of the lower storey, which thus assists in heating the 
stove, and in addition there are high-pressure steam pipes running 
from the boiler. Inthe upper storey the waste steam from the 
engine is used for heating, in conjunction with high-pressure steam 
from the boiler, and all the condensed steam is conveyed into a 
tank, from whence it is returned back into the boiler. The top of 
the building forming the stoves is roofed in flat with concrete and 
utilised as a timber storage, where a considerable stock can be held 
for seasoning. 

In the coal trade business still moves on ve 
all descriptions of round coal, but the restricted output—very few 
of the aie working more than about four days per week—is 
preventing any very large accumulation of stocks, The better 
qualities, suitable for house fire purposes, are maintaining their 
price, and forward contracts are not being entered into at anything 
appreciably under the rates obtained last year, but occasional job- 
lot sales are made at low figures, The lower qualities of round 
coal used in ironmaking, steam, and general manufacturing 
purposes do not, however, show the same firmness as the better 
descriptions, and contracts for these are in many cases being made 
at a substantial concession upon last year’s prices. The pit prices 
for inland sales average about 7s. 9d. to 8s, per ton, but for ship- 
ment there is a good deal of competition, and it is only very good 
qualities that are fetching about 8s, 9d. to 9s. per ton, delivered at 


slowly as regards 


the ports on the Mersey, with best Welsh coal still offering freely | grate bars 


at 9s. 6d. per ton, delivered in wagons at Birkenhead, and steam 
coal for shipping is being tendered for at very low figures, In 
locomotive fuel, some local contracts have recently been placed at 
6d. to 9d. under last year’s prices, and in gas coal, where there is 
any business doing, contracts are based upon about 6d. under last 
year’s prices. For engine fuel there is a continued brisk inquiry, 
which is amply sufficient to take —S present limited local 

roduction, and 4 gs are firm at fully late rates, burgy averaging 
Bs. 3d. to 6s. 9d.; best slack, 5s, to 5s, 6d.; medium, 4s. 3d. to 
4s, 9d.; and common, about 3s. 3d. to 3s. 9d. per ton, at the pit- 
mouth ; but slack from the Yorkshire district is offering more 
freely at rather lower prices, 

Barrow.—There is a very quiet business in hematite pig iron, 
and only a few transactions are noted during the week. Makers 
cleared their stocks some time , and have now no iron to sell 
for prompt delivery, but if they had there is next to no demand 
and sales of warrant iron are also very few in number and limited 
in extent; only one transaction is reported during the week in 
warrant iron at 49s, 3d. net cash, but prices are easier in the mean- 
time at 49s, with no sales, Makers, on the other hand, are quoting 
50s. for parcels of mixed Bessemer Nos, net f.o.b. Stocks of 
warrants have this week decreased by 500 tons, and they now stand 
at 40,983 tons, being a decrease of 103,104 tons of iron since 
December 3lst last year. The number of furnaces in blast has 
been reduced to 38, compared with 43 in the corresponding week 
of last year. 39 furnaces are now standing idle, 

Iron ore is weaker in tone, at 8s, 6d, to 9s, per ton net at mines 
for ordinary qualities. Trade is so poor, in fact, that the number 
of miners employed at some of the mines where large stocks of iron 
ore are held in stock, have been discharged, and yet in face of this 
some large consignments of Spanish ore have been bought by the 
Barrow Steel Company and others on more favourable terms 
delivered at works than those offered by raisers of native ore, 

The steel trade shows no new life. Orders for rails are not brisk 
either on home or foreign account, and the consumption of both 
heavy and light sections shows a material decrease. Prices are at 
£4 4s, for heavy rails, £5 10s. for light sections, and £6 for colliery 





taken place—up to 473, 6d. and 48s, for foundry, less 24, delivered 
Manchester. In outside brands hants here report more 
business having been done during the past week or so than for a 
considerable time past, and they are holding out for better prices, 
Good foundry brands of Middlesbrough iron are quoted by makers 
at 48s, 10d. net cash, delivered Manchester, and although seme 
merchants still undersell, they are not prepared to come more than 
6d. below makers’ prices. In Scotch iron quotations are rather 
irregular, and for delivery at the Lancashire ports, Govan may be 
quoted at from 45s, to 45s, 6d.; Carnbroe, 46s. to 46s, 6d.; 
Eglinton, 47s, 8d. to 47s, 6d.; with Glengarnock firm at 48s, 6d. 
net prompt cash, 

There is no material change to notice with regard to manv- 
factured iron, makers still reporting only a very slow business 
coming forward, which keeps them only very indifferently 
employed. Prices are without alteration, and for delivery in the 
Manchester district Lancashire bars still ave £5 15s., with 
some North Staffordshire qualities fetching £5 17s. 6d.; ordinary 
merchant sheets £7 5s. to £7 7s. 6d.; with the Association list 
rates for hoops at £6 5s, for random, up to £6 10s. for special 
cut lengths, 

In the steel trade there is still only a limited weight of business 
coming forward, with prices weaker, if anything. Good ordinary 
foundry qualities of hematite could be bought at about 57s, 6d. to 
58s., less 2}, and it is exceptional where steel billets are fetching 
more than £4 12s, 6d. to £4 18s, 9d. net cash, delivered Man- 
chester, The orders giving out for steel boiler plates continue 
mostly small in weight, and for immediate delivery ; local makers 
continue firm at £7 7s. 6d. for delivery in the Manchester district, 
and are booking orders at this figure, but Scotch boiler plates are 
offered freely at £7 2s. 6d. to £7 5s, per ton, delivered here, 

. Perhaps the most that can be said with rd to the engineering 
industries is that the position is no worse. Here and there rather 
more work has been secured recently amongst some of the special 
machine-tool makers and heavy stationary engine builders, but 
generally only a very limited weight of new orders is coming 
forward. The outlook in the locomotive building trade is very 
unsatisfactory, and amongst machinists, although perhaps one or 














ti In steel shipbuilding material there is a very slow trade. 
Ship plates are easier at £5 15s., angles at £5 10s., and steel boiler 
plates at £6 15s, Other branches of the steel trade are quiet, 

No new orders are reported in, the shipbuilding or engineering 
trades, but local yards in the meantime are fairly off for orders, 
New work will, however, be wanted if the present rate of activity 
is to be maintained for many months, 

Coal and coke are quiet and steady, but the consumption is not 
so large as it has been, 

Shipping remains extremely quiet. The exports of metal last 
week amounted to 7721 tons, compared with 13,388 tons in the 
corresponding week of last year, a decrease of 5667 tons, The 
total shipments this year, so far as it has gone, represent 411,729 
tons, compared with 594,703 tons in the corresponding period of 
last year, a decrease of 182,974 tons, 

A new syndicate has been formed with a view to the purchase 
- the undertaking of the Maryport Hematite Co., now in liquida- 

‘ion. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Yorkshire collieries continue to doa large business with 
the principal port, Hull, but the weight sent last month was not 
equal to that of the corresponding month of 1891, the quantities 
being respectively 210,208 and 222,616 tons, For the seven th 


reading. In the specialities which affect Sheffield the report is 
particularly depressing. Railroad material of all sorts was 
exported last month to the value of £156,434, against £461,116 in 
July of 1891. The difference comes out more acutely in looking at 
the result for the seven months—£1,110,822, as compared with 
£2,576,751 for the corresponding period of 1891, which was — 
about another million less than in the first seven months of . 
The Argentine Republic i ponsible for the larger portion of the 
decrease. Taking the seven months, the figures for that market 
come out thus: 1890, £1,011,760 ; 1891, £347,736 ; 1892, £55,901. 
Heavy drops are also reported from British Possessions in South 
Africa, East Indies, Australasia, British North America, and other 
countries, 

Hardware and cutlery during July were exported to the value 
of £170,557, against £221,148 for July of last year; for the seven 
months the respective values were £1,265,321 and £1,467,404. 
The United States exhibits a decrease on the month and an increase 
on the seven months. The Argentine ae peg Chili, British 
Possessions in South Africa, and Holland show slight advances. 
All other markets have done less, Australian having dropped from 
£45,477 to £26,929. In steel—unwrought—the improvement 
already noted is just maintained, the value of exports last month 
having been £148,921, against £147,228 for July of 1891. Germany 
has advanced from £16,136 to £18,792, the United States from 
£23,914 to £30,394, and British North America from £14,852 to 
£16,161. A considerable business is at present being done locally 
in steel for rifle barrels, chiefly for the Continent. 

The local iron trade continues a languid, and without excep- 
tional incident. Demand is limi to actual] requirements, and 
prices remain nominal. With the re-lighting of the Cleveland fur- 
naces, stocks ofiron areaccumulating. In the steel trade makers of 
double shear, self-hardening, and other best classes are fairly well 
employed. Less is doing in the lower grades. The Germans are 
securing a large share of the orders for steel tubing in this country, 
on account of the extremely low prices at which they are able to 
take them, goods being frequently offered much cheaper than they 
can be made here. At the Bessemer Steel Works, the Ickles, 
Rotherham, the plant which has been in course of erection for 
twelve months, for the production of steel on the Siemens-Martin 
principle, is now at work, 

There is no change to note in the coal trade. A good local 
— for house coal is reported, and winter stocking has already 

n, 

was invited to look at a new smoke consuming apparatus at the 
works of Messrs, John Round and Son, silver-platers, on Wednes- 
day. It is the invention of Mr. George Edgar, the company’s 
engineer, and is provisionally protected in the joint names of bim- 
self and Mr. J. ton. Hot air is admitted into an air chamber 
at the extreme end of the fire-box, and this meeting the flame 
from the furnace effects perfect combustion. An automatic regu- 
lator is the principal feature in the invention, which is the outcome 
of six years’ incessant study. The system is simplicity itself, and 
there is nothing to get out of order but a brick bridge and the 
which are subject to the usual wearing-out by fire. 
During twenty-two years in Sheffield I have seen and described 
more smoke-consumers than it is possible to r ber, but thie 
invention is the only one which seems to be both simple and effec- 
tive. It has been in operation at Round’s for over two months, and 
if it were only as successfully applied at other establishments there 
would soon be an end of the smoke nuisance in the town. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


IN some the iron market is more favourable this week 
than it has been for some time past, and the scarcity of pig iron in 
this and other districts is having its effect in improving values. 
Though the output of Cleveland pig iron is larger even than it was 
just previous to the Durham miners’ strike, yet the quantity 
available for sale for early delivery is very small, in fact producers 
cannot supply all they have contracted to deliver, and in con- 
sequence there is often considerable delay in loading steamers, and 
some finished iron manufacturers have their operations curtailed. 
The scarcity of No. 3 is shown by the fact that the stock in 
Connal’s warrant stores has still to be drawn upon pretty 
extensively, it being chiefly No. 3 quality that is required on the 
Continent. This lack of No. 3 has led to an advance in prices 
this week, an advance which has been favoured by the rise in 
guotations in some other competing districts, notably South and 
North Staffordshire, Lincolnshire, Derbyshire, and Northampton- 
shire, where also the supply seems to be short of the requirements. 
The sellers of pig iron are now more masters of the situation than 
they have been for a long time, and with such small stocks and a 
demand larger than the present supply, it would be strange if they 
did not make a stand for better prices. The exports of pig iron, 
after being very poor during June and July, have begun this month 
to improve, until they are not far short of an ordinary August 
return. Continental consumers who bought a considerable time 
ago, seeing that there is no strike now to excuse non-delivery, 
refuse to wait no | longer for iron long due to them, and are pressi 
merchants to deliver without further delay, and what with arrears 
of deliveries and the autumn demand, it is likely that exports will 
be Dr until the end of the navigation season. Up to Wednesday 
night the pig iron shipments for August had reached 18,024 tons, 
as compared with 6208 tons in July, 1892; 13,871 tonsin June, 
1892; and 20,515 tons in August, 1891, all to 10th. Judging from 
the position of makers, it seems probable that the value of iron 
will not be lower during the current shipping season, the tendency 
being rather the _— way. The pig iron trade of the 
district, it may be said, was never in a more favourable position 
for a ‘‘boom” in prices—there is scarcely a fortnight’s make in 
stock, a production which is short of requirements, and the 
briskest portion of the shipping season at hand; if, therefore, the 
consuming industries showed the least approach to in 
activity—and unfortunately they do not—there could be no ques- 
tion wink a substantial rise in prices. But if the combination of 
circumstances is against any marked advance in prices of pig iron, 
they are at least in favour of the value being maintained, and that 
for all qualities until the prt mes season is over. 

The Govciaad ig iron makers have not this week quoted less 
than 40s. per ton for prompt f.o.b. deliveries of No. 3 G.M.B. 
for several brands this oe, realised. Merchants have advanced 
their price of this quality to 39s. 6d., and it is doubtful whether 
more than a few tons can now be secured at less, as there is practi- 
cally so little iron that can be sold for prompt delivery. As yet 





however, there is not much difference, the weight forwarded for 
the completed period of 1892 having been 1,306,920 tons, inst 
1 304,672 tons for the similar period of 1891, Denaby Main heads 
the list with 14,160 tons, against 18,752 tons in July of 1891. 
Manvers Main is second with 13,112 tons, against 13,768 tons; 
Aldwarke Main is third with 9960 inst 7704 tons ; Allerton 
Bywater fourth with 9560, against $072 ; then come West Ridin 

and Silkstone with 9248, against 9096; Wharncliffe Silkstone an 

Thorncliffe with 8160 and 7104 respectively. There was sent to 
London direct from Hull 17,262 tons, the weight for the seven 
months to the capital being 194,986 tons, out of a total coastwise 
trade of 256,337 tons, 


little disposition is shown to buy for forward delivery, though 
it is the general idea that prices are net likely to 

more favourable to the buyer than they are at present. 
For Middlesbrough warrants prices have been altogether 
nominal for about a fortnight, there having been no transactions 
and the holders’ price has been much above what the buyers would 
Pay, the former this week asking 39s. 4d. cash, while the latter 
only offered 38s. 9d., which is more than they would give last 
week, but still far too low for holders to accept. See’ that 
there is such a small stock held in so few hands, the sellers of 
warrants are determined to have better prices. On Wednesday 
night Connals had only 19,084 tons of pig iron in their stores in 





this district, or 4712 tons decrease this month. Five months ago 
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they had 160,000 tons, and at one time 350,000 tons. No, 4 
foundry pig is scarce, and can scarcely be got under 39s., while 
grey forge, the supply of which is also short of the demand, 
is 38s.; mottled is 37s. 6d.; and white, 37s. Next week 
nearly all the finished iron and steel works, foundries, ship: 

and engineering establishments in Middlesbrough, Stockton 

the neighbourhood will be closed, in most cases for the whole week, 
on account of Stockton races. This will not affect the deliveries of 
No. 3, as that quality is mostly required for shipment, but it will 
lessen the consumption of No. 4 foundry and forge pigs, and by 
causing some accumulation of stock tend to relieve the scarcity. 
Basic iron will be in as | consumption as ever, because neither 
the North-Eastern Steel Works, nor the Eston Steel Works will 
cease operations, Mixed numbers of East Coast hematite are 
quoted at 50s. per ton. 

For the last thirty years the ironmasters, manufacturers, and 
other large consumers of water in Middlesbrough, Stockton, and 
South Stockton have, by an ment with the old Waterworks 
Company, and continued by the Corporation’s Water Board, been 
supplied with water for manufacturing purposes at 3d. per 1000 
gallons, but the cost price is 43d. per 100. It is now proposed by 
the Water Board that these consumers, of which there are twenty- 
five, should be = see to pay at least cost price, and they have 
requested the clerks to report on the propriety of an application to 
Parliament for the repeal ir whole or part of the 85th section of 
the Stockton and Middlesbrough Water Act of 1876, which pro- 
vides for the supplying of large consumers at 3d. per 1000 gallons. 
No doubt the Corporation Water Board are induced to propose 
this step by the success which attended the efforts of the 
Middlesbrough Corporation to obtain the rescinding of their 
arrangement with the ironmasters about the rating of the 
** Tronmasters’ district.” 

The representatives of the Cleveland Miners’ Association have 
been endeavouring to induce their employers not to claim the 
arrears of the rents of their houses which accumulated during the 
Durham miners’ strike, when the Cleveland ironstone mines had 
nearly all to be closed for three months. They have ui that 
the Durham miners, who were the cause of the stoppage, have not 
had to pay their back rents, and the Cleveland miners, who were 
innocent victims, oe not to be required to pay. The men’s 
representatives have had a conference with the employers, and the 
latter, though not prepared to wipe off the whole of the back rents, 
agreed to do so in cases where the men are mg fey four da 
per week ; where they are working five days, 6d. per week will 
stopped; and where six days, 1s. per week will be retained 
towards the reduction of the arrears. The employers further 
promised to let the men’s representatives know within three 
— what proportion of the back rent they will wipe off 
al ther. 

essrs. Bolckow, Vaughan, and Co., at their Eston Steel Works, 
where they employ from to men, have recently been 
revising the rates paid at their works for certain classes of work, 
and have been also altering the conditions attached thereto. The: 
have, in the majority of cases, come to a mutual arrangement wi 
the men as to the future rates, but a number of disputes were not 
so settled, and it was agreed that these should be referred for 
consideration and final decision to two arbitrators and an umpire. 
Mr. Jeremiah Head, C.E., of Middlesbrough, has acted as arbi- 
trator on behalf of the firm, and Mr. Edward Trow, Darli in, 
the secretary of the Associated Iron and Steel Workers of Great 
Britain, acted in that capacity on behalf of the men, while Mr. 
David Dale, of Darlington, was selected as umpire. They 
have just issued their awards, which affect the wages, &c., 
of nearly fifty classes of workmen, including ingot heaters, rail mill 
rollers, plate mill heaters, tongsers, chargers, plate shearers, 
enginemen and firemen in various departments, mechanical stoker- 
men, boiler-minders and firemen, pressure a ga saw-drivers, 
lift-minders, tiltermen, pulpitmen, &Xc. e arbitrators and 
umpire have decided that the new rates are to date from August 
ist, and are to continue in force for the remainder of the year, 
and thenceforward until one or other of the parties interested give 
a month’s notice to the other party, which notice shall terminate 
on the last Saturday in the mon It is satisfactory to add that 
this rearrangement has been effected without a day’s stoppage of 
work in any department. 

Except in the rail department the finished iron and steel indus- 
tries are very quiet, orders being very scarce, and some of the 
manufacturers are getting short of work, which in the Middles- 
brough and Stockton district inclines them not to press their men 
to work during the race holidays. The rail trade has improved, 
and manufacturers have booked orders which will enable them to 
keep their mills fully in operation for some weeks to come. thy 
report better inquiries, and have raised their prices, heavy rai 
being now quoted from £4 5s. to £4 10s, net at works, 

The question of the reduction of wages in the ineering 
_ establishments of the Tyne and Wear district has not yet been 

settled. The men’s representatives have had a conference with the 
employers, at which the latter modified their demand, which 
originally was for a 10 per cent. reduction, and claimed 1s. 6d. off 
time rates, 30s. and over, in two instalments, viz., ls. on the first 
full pay in September, and 6d. the first full pay in November ; 1s, 
off time rates 258. to 30s., the first full pay in September; and 6d. 
off time rates under 25s., the first full pay in September. The 
representatives of the men had offered to accept 1s. reduction all 
round ; they are now submitting the revised offer of the employers 
to their constituents, 

At several of the Northern collieries improved machinery is 
being introduced, for the purpose of increasing the output. “The 
Cramlington Coal oe | will have two new “‘jigger” sereens 
erected, one of which will be supplied at Hartford Colliery by 
Messrs. Plowright Brothers, of Chesterfield, while the second is to 
be supplied at the Shankhouse Pit by Messrs, Head, Wrightson, 
and Co., Teesdale Ironworks, Stockton. At Seaton Delaval similar 
machinery is being supplied by Messrs. Joicey, of Newcastle-on- 


Tyne. 

_ ont bade om district < - os | > is brisk, the steam 
and gas ranches particularly, and shipments are very active, 
as much so as they were last month, when from North, Eastern 
= were sent 1,527,986 tons of coal, or 97,320 tons more than in 

uly, 1891. Prices of steam coal are better than they have been 
for some months » 10s, 6d. f.0.b. being the figure for best, and 
they are not likely to fall while the Baltic season lasts. Gas coal 
is dearer than it was, but is considerably below the prices ruling at 
the ey ery 2 of the year. Some of the miners are manifesting a 
desire that their association should claim a 15 per cent. advance of 
wages, though it was only in June that they were reduced 10 per 


cent. 

The July ape of pig iron from Middlesbrough (which port 
ships nearly the whole of the Cleveland iron that is exported) 
were better than those of June, 1892, but not much more than 
half of those reported in July, 1891, the decrease being mainly 
attributable to the reduction in the shipments to Scotland, only 
3675 tons being sent there as compared with 27,940 tons in July, 
1891, and several times last year the monthly shipments to Scot- 
land exceeded 37,000 tons, while once—June, 1891—they exceeded 
38,000 tons. Germany had about 18,400 tons of Cleveland iron, 
a 10,500 tons in June, 1892, and 19,000 tons in July, 1891. 

¢ following table shows the quantities of pig iron exported in 
each of the months named :— 


Coastwise. Foreign. Total 

Tons. Tons. Tons. 

July, 1892 .. 8,420 .. .. 80,188 .. 88,608 

June, 1892 .. eo. 8,634 . - 23,1600 . 81,694 

May, 1892 .. -» 17,706 .. .. 38,486 .. 56,192 

July, 1892 .. - 87,575 .. .. 82,926 .. .. 70,521 

July, 1890 .. eo 22,196 .. .. 48,901 - 65,51 

For the seven months of this year 334,226 tons of pig iron have 
ding part o' 


been oye against 491,643 tons in the co 
1891, 447,456 tons in 1890, and 573,352 tons in 1889. 
At Jarrow the Mercantile Dry Dock Company have opened a 





new dock, to be known as No. 2 Dry Dock. The dimensions are: 
Clear length on floor, 350ft.; width at top, 72ft.; width on floor 
level, 49ft.; width of entrance, 50ft.; depth of entrance below 
cope level, 24ft. 9in.; depth of water on sill, 21ft. The engineer 
of the works is Mr. James Watts Sandeman, of Newcastle, who 
prepared the plans and specifications and superintended the con- 
struction throughout. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron warrant market has been very inactive this week. 
Business has been confined almost exclusively to Scotch warrants, 
which have sold at 41s. 94d. to 42s, 2d. cash, the transactions being 
lighter than of late. There are few or no Cleveland warrants in 
the market, and the stock in Connal’s Middlesbrough stores is now 
so small that speculative operations in this class of iron have for 
the time become practically impossible in our market. The holders 
of hematite warrants have been keeping them back, the last sales 
made, although small, having had the effect of lowering prices. 

Makers’ iron is in fair request for prompt and early delivery, 
but forward orders are less plentiful. Quotations are as follow :— 
G.M.B., f.o.b. at Glasgow, a 1 and 3, 42s, 6d. per ton; Monk- 
land, No. 1, 43s. 6d.; No. 8, 43s.; Carnbroe, No. 1, 448, 6d.; 
No. 3, 43s, 6d.; Clyde, No. 1, 47s. 6d.; No. 8, 46s.; Gartsherrie 
and Summerlee, Nos. 1, 50s. 6d.; Nos. 3, 47s.; Langloan, No. 1, 
50s. 6d.; No. 3, 46s. 6d.; Calder, No. 1, 50s8.; No. 3, 46s. 6d. 
Coltness, No. 1, 53s. 6d.; No. 8, 48s.; Glengarnock, at Ardrossan, 
No. 1, 50s.; No. 3, 47s. ; Dalmellington, No. 1, 47s.; No. 8, 46s.; 
Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 
5ls. 6d.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 538s.; 
No, 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
have been 6701, compared with 7426 in the corresponding week of 
last year. There was dispatched to Canada 832 tons ; Australia, 
650; Holland, 260; Germany, 350; United States, 210; South 
America, 70; India, 30; France, 50; Belgium, 61; Spain and 
Portugal, 85; China and Japan, 150; other countries, 158, the 
coastwise —— being 3795, against 3794 tons in the corre- 
sponding week. 

There are 39 furnaces producing ordinary and special brands, 30 
hematite and 6 basic, total 75, compared with 73 at this time last 
year. 

There has been comparatively little doing in the iron ore import 
trade, owing tothe smelters having large stocks at their works. A 
few inquiries are, however, now in the market, and the freight 
a Sane to Glasgow has ailvanced from 5s, 3d. to 5s. 6d. 
per ton, 

Messrs, Robert Laidlaw and Sons, of the Alliance Foundry, 
Glasgow, have contracted to supply 10,800 tons of cast iron main 
Pipes for an extension of Loch Katrine Waterworks, the price to be 
paid for the pipes being £61,272, 

The steel market is exceedingly quiet, no shipbuilding orders are 
obtainable, and it is feared that the extreme depression in the 
freight market will prevent further building of vessels for some 
time, As shipbuilding steel is a staple product of the Siemens 
works the outlook is rather discouraging. Prices of steel are 

uoted on the basis of £6 2s. 6d. to £6 5s. for ship-plates, less 

Per cent. discount. It is reported that some merchants have sold 
ship-plates for forward delivery as low as £5 11s, net, which is 
about 3s. below anything formerly reported. 

It is expected that the new works of the Calderbank Company 
Will be ready for starting in the course of a few weeks. The plant 
18a Siemens one, and it will add considerably to the productive 
capacity of the Scottish steel works. 

alleable iron is in only moderate request. A few lots kee 
d ing in, but the manufacture is in a sluggish condition, an 
there is little to indicate the : bability of an early improvement. 
Angle iron is quoted £5 12s, 6d.; the lowest grade of common bars, 
£5 15s.; second grade, £6; highest grade, £6 2s. 6d.; best bars, 
£6 5s. to £6 12s, 6d.; nail rods, £6; sheets, £7 7s. 6d.; all less the 
usual 5 per cent. discount for cash in one month, 

The coal trade is in a somewhat irregular state. There are 
orders for prompt delivery of both ell and main coals, but the 
forward inquiry is less satisfactory than of late. The demand for 
splint is comparatively quiet, and the same remark describes the 

ition of the steam coal trade. Prices at Glasgow Harbour are: 

ain coal, 7s. 3d. to 7s. 6d.; splint, 7s. 9d. to 8s.; ell, 8s. 3d. to 
8s, 6d.; steam, best qualities, 10s. to 10s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A FAIR amount of steam coal trade continues, and last week’s 
totals were satisfactory at all ports, notwithstanding the holiday 
season, but house coal is, as may be ex , very flat, and the 
time is not favourable for any property of this kind to be put into 
the market. The latest quotations in steam coal are :—Best, 
lls. 6d. to 11s. 9d.; seconds, 10s, 6d. to 11s.; Monmouthshire, 
9s. 6d. to 10s. 3d.; and small, 6s, 3d. to 6s. 6d. per ton. I give 
these quotations as the official ones on Change, but it is well known 
that business is being done for a shade or two less. In house coal 

t prices are as follows:—Best, lls. 6d. to 12s.; No. 3 

ondda, lls. 6d. to lls. 9d.; brush, 9s. 9d.; and small, 8s, If 

these prices can be retained for another month, until the winter 
contracts are made, coalowners may consider themselves well off. 

The future of the coal trade may be as somewhat 

loomy. With new outputs from important collieries, such as the 
eabeidach, in the Caerphilly Valley, and the large quantity 
which can be put to bank in the aggregate from the principal 
collieries, coalowners have more competitive rivalry to withstand 
than is desirable, and in addition there are two an‘ i 
influences coming into action—the first, the attitude of the men, 
which is aggressive, until the sliding scale question is set at rest; 
and in the second the action of the steel workers, which threatens 
a conflict with capital. If the threats of many of the steel workers 
to demand an immediate advance of 20 per cent. should be carried 
out, the issue is certain. Present prices of steel bars, which now 
form the staple, and of heavy sections of rails, scarcely justify 
present wages. I am told by the best authorities in the steel 
works, who have nothing to gain by Pyeng Bag! the present 
moderate trade enjoyed is on account of wages being low and the 
prices of raw material lowered. 

A good insight was given on Saturday last at Tredegar into 
the probable course of events at a meeting of the Sliding Scale 
Council. This was the last meeting prior to the ending of the 
sliding scale, and there was a full attendance of representatives, 
The first proceeding at the meeting was to read the reports of the 
various lodges, from which it appeared that a majority were in 
favour of the sliding scale principle ; but that the mechanics wished 
tohavenothing more to do with it, and regarded it withdistrust. The 
vice-chairman thought that ‘‘ the men had been too easy with their 
masters, and that it was time to fight them!” A Dowlais repre- 
sentative, and one from Blaenavon, opposed this view. One from 
Ebbw Vale said the feeling of his lodge was ‘‘a better ment 
or federation.” It was decided that a general meeting should be 
held on Saturday. 

Patent fuel continues rather slack at Cardiff; price lls. In 
sympathy with the quietnessin thegeneralindustries, coke is showing 
more dulness than of late, and prices are not so firm as ey vee 
Quotations in Cardiff are 17s. 6d. to 18s. for furnace, and 6d. 
foundry. Pitwood is not so abundant as it has been, and prices 
this week in Cardiff were 14s. 9d. per ton. 

The sliding scale question in the coal trade still continues to 


f | occupy the attention of the colliers, at least of that section who 


remain at home, for a large number are now periodical 
journeys, many for a fortnight at alias When these season trips 





———— 
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are over the discussion will wax more fiercely, especially as th 

audit declares a further reduction of 24 per cent, * is is lant 
much of a reduction, but it shows that things are on the down 
grade ; and it may be added that the next, and I have the authorit 
of a tans colliery manager for the statement, will be muc 
greater. 

The colliers on the whole are taking a sensible view of the situa. 
tion. The majority of the thoughtful strongly uphold the 
principle of the sliding scale, and only a few, more for novelty 
than anything else, support the introduction of the Miners’ 
Federation. Even were the principles of the latter equal to the 
Welsh scale, the colliers of this district are in greater favour for 
remaining under their own government.. In this view their best 
representatives uphold them. All that is wanted isa new scale 
on a well disc basis. The difficulty is to agree upon a basis, 
and I again suggest that, in the settlement of this, recourse 
should be had to arbitration. 

Friction continues in various quarters apart from this. This 
week there has been a colliers’ dispute at Aberdare, and 700 
colliers of Abernant agreed to abstain from working every alter. 
nate Saturday until the old method of issuing pay tickets on 
Friday be renewed, instead of giving them out on Saturday just 
previous to payment. Notices have been issued to cease work bya 
proportion of the Ebbow Vale workmen, and by the moulders in 
the Aberdare Valley. As regards the latter their wages are now 
~ 5 g 27s. 6d. per week, and the men demanded a general pay 
0! 

At the annual meeting of the Swansea Harbour Trust on Mon- 
day, Sir J. Jenkins was unanimously appointed chairman, and on 
his appointment gave an exhaustive address showing the conditions 
and prospects. He believed that there was a good future before 
them, and supported this with facts and figures, but to maintain 
their position he thought that they must provide suitable accom. 
modation, and he believed that the members after due considera- 
tion would agree to a substantial expenditure in order to accom- 
modate larger vessels, and thus increase the trade of the port. 

I have little to report in connection with the steel trade, 
Things are slack, and prices show no change. Glasgow pig was at 
41s. 10d. Bars and rails the same as last week. Tin-plates are 
unchanged, but principal orders taken are for short time deliveries, 

Shipments of tin-plates last week amounted to 77,511 boxes; 
receipts from works, 53,062 boxes; total now in stock, 164,404, 
—— from New York was that tin-plates were weak and market 
dull, but the outlook, notwithstanding, is regarded as favourable, 

An interesting speech and review of the situation was made at 
the half-yearly meeting of the Taff Vale Railway, held this week, 
to which I shall refer again. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE accounts from the various iron-producing and iron-working 
districts agree in stating that there is no advance whatever upon 
previous weeks. fohesl, with so little new work turning up, and 
the season so far advanced, it must be admitted that with regard 
to the extension and the consolidation of the late better tendency 
in the iron trade, even the most modest expectations have been 
disappointed. Prospects, tvo, appear to be less bright and un- 
clouded at present, for naturally itis asked : Where are the better 
things tocome from? We are at peace with everybody, and yet 
there is no confidence in the stability of public affairs; we are not 
specially troubled with labour difficulties and strikes, and yet we 
cannot work with a profit, nor do we care to lay out more money 
than is absolutely necessary, norare we at all anxious to undertake 
any forward engagements. There is nothing for it but to try and 
get through difficulties as best we may, and hope for better days to 
come round ; other nations, too, are quite as badly off as we are. 

The Silesian iron trade appears to be in rather a sad condition. 
New work is wanting everywhere. In the pig iron branch 
especially very little is doing, and two blast furnaces have again 
been blown out, so that there are now five blast furnaces put out 
in Silesia. Stocks of forge, as well as of foundry pig, have 
increased in rather an alarming manner. In the manufactured 


good | iron department the orders coming in for bars meet with 


Girders have continued in fair 


uest, but 
ed as unsatisfactory. 


immediate delivery. oo = 
ani 


quotations must still be regard 
sheets remain neglected as before. 

On the Austro-Hungarian iron market the business done, though 
not a very lively one, may still be termed satisfactory on the 
whole. e weakest feature in the market is with to the 
various branches of pig iron, while in the malleable iron depart- 
ment bars, hoops, ates, and even sheets meet with a quiet but 
regular demand. a al 

For girders as well as for angles the inquiry has somewhat 
slackened off lately. Prices carried are in most instances com- 
plained of as unpaying, yet there is no change for the better to be 
expected in the near future. Stocks are, on the whole, not large. 
The final results of the harvest is looked forward to with much 
interest, being of the greatest influence on the development of 
autumn business, With regard to the Belgian iron industry, there 
is no change whatever to notice since last week. Demand and sale 
remain as unsatisfactory asbefore. Buyers maintain their reserved 
position, while the syndicates show no inclination to swerve from 
their quotations. erchant No. 1, are quoted 120f. p.t.; 
plates, No, 2, 140f.; steel plates, 170f. to 180f. p.t. 

In France the business on the iron market continues to move on 
slowly. For all descriptions of raw as well as of finished iron a 
quiet, but, on the whole, fairly regular demand is being experi- 
enced. In the Nord pig iron is quoted 145f. Paris quotations are 
unchonges from what they were in previous weeks, bars being 
quoted 160f. ; girders, 170f. p.t. : . 

Rhenish-Westphalian iron trade, though showing a certain 
quietness that is not uncommon at this time of the year, still 

reserves the generally steady tendency of former weeks. A 

opeful tone is prevailing in spite of unremunerative quota- 
tions. The business done in iron ore may be termed a pretty 
regular one, production finding ey ae at the old quotations. 
On the pig iron market the condition not ch . A steady 
though rather limited demand is coming forward. Spiegeleisen 
shows a firm tendency. oe pig also is reported in fair request. 
The same holds for basi ile foundry pig, on the other hand, 
continues rather neglected. ing the different branches of 
the finished iron department, bars are reported in satisfactory 
request on home account, and even from abroad a ‘age hgh 
ing demand has been oun forward just lately. ices are 

retty firmly maintained. Girders continue in limited inquiry, 
but at depressed quotations. Hoops are brisk of sale, and prices 
consequently firm. For heavy plates a fair amount of new orders 
is reported to be coming in, prices maintaining their firmness. 
There is likewise a employment noticeable in the sheet 
department. Foundries as well as machine factories are, generally 
speaking, weakly occupied. a 

The general indifference with which the plan of 4 Berlin Ex- 
hibition has been received in most circles has caused the German 
Government finally to abandon the project. , 

Already the apprehension caused by the approach of the most 
dreaded visitor, the cholera, is becoming observable in some special 
kinds of trade. As yet there is no foundation for any panic, and 
every possible precaution is taken to avoid infection. Both 
in the railway and in the itime —— the passenger 
traffic has been restricted for a time, and it is to be hoped the 
travelling world will strictly and readily submit to these measures, 
which are n in their own interest, and which will be re- 
moved as soon as . disease has gone back. Otherwise the state 
of public health has been very gratifying d some months and 
Rasrele geenpeste ars, 80, Se os can Se ip at present, fairly 
good, if not brilliant, so that there need be no such fear as high 
prices for the necessaries of life, as has of late been the common 
cause of complaint, 
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AMERIOAN NOTES. 
(From our own Correspondent.) 
New York, A Ist. 

Tue commercial situation is still further im- 
proving. An enormous distribution of merchan- 
dise and material of all kinds is in progress, 
Railroad trafficis increasing. Pricesare firm and 
steady throughout the country. The iron trade 
is in a good condition as re, finished pro- 
ducts, but blast furnace production is in excess 
of the market demand. Steel rail mills are 
working to half capacity at 30 dols, per ton. 
The troubles in Westerr Pennsylvania still con- 
tinue, and there are no immediate prospects of 
terminati L tive works, car builders, and 
bridge builders, are all crowded with contracts. 
The general situation is quite satisfactory 
although prices are low. A good deal of railroad 
building is projected for the coming twelve 
months, stimulated by favourable earnings and 
steady increase in traffic, 








NEW COMPANIES, 
bee» following companies have just been regis- 
tered :— 


Day's Gas Engine Company, Limited. 

This company was registered with a capital of 
£60,000, in £5 shares, to adopt and carry into 
effect an agreement made 1lth July—the parties 
to which are not given—for the uisition of 
English and foreign ay ae granted or to be 
granted to J. Day for improvements in 
engines, and to manufacture and t licences to 
manufacture gas engines under the said patents, 
The first subscribers are :— . 
B. H. Ten me, 4, Hyde Park-terrace, Hyde 
E. Garcke, 1, Great Winchester-street, B.C. .. 
H. Wethered, Ferncliffe, Tyndall's Park, Clifton, 
J. Day, 14, Mary peste, aa 
E. Broderip, J.P., Manor, Bridgwater 
C. H. Fox, Broad-street louse, B.0. .. .. o 
C. R. Exell, 209, Albion-road, Stoke Newington 

The number of directors shall not be less than 
three nor more than seven; the first are: B. H. 
van Tromp, E, Garcke, C. H. Fox, H. Wethered, 
and E, Broderip ; qualification, £250 ; remunera- 
tion, £600 per annum, and 10 per cent. of the 
surplus profits, after payment of 7 per cent. on 
the preference shares, 


~SSSS SS 





Slag Reduction Company, Limited. 


This company was registered with a capital of 
£50,000, in £10 shares, to adopt and carry into 
effect an agreement expressed to be made between 
F, Nettlefold, A. G. Renshaw, and A. H. Renshaw, 
of the one part, and this company of the other 
part, for the acquisition by this company of 
certain patent and other rights for the use of 
attrition mills and magnetic separators, together 
with certain plant, machinery, and premises; to 
enter into certain contracts with Steel, Peech, 
and Co., Limited, and with Nettlefolds, Limited: 


generally to on as grinders and 
reducers of materials, manufacturers of iron, steel 
coke, cement, manure, int, bricks, and 


chemicals; as smelters, eers, founders, &c. 
The fet ceniben anes : 


8. F. Prest, 2, Suffolk-lane, B.C, .. .. .. 
a a tue vee tgs 
e ivi eee 
T. Adams, 17, a read, W. era ee 
G. Newington, East Dulwich .. .. .. .. .. 
Cc. T. _ 5, Prince Arthur-road, Hampstead, 
J. Stewart, 24, Cecile-park, Crouch End, N. 
The number of directors shall not be less than 
three nor more than seven; the first to be deter- 
mined by the company in general meeting; quali- 
fication, 50 shares ; remuneration to be determined 
by the company in general meeting. 
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Oncken Patent Staveless Barrel Company, Limited, 


This company was registered with a capital of 
£150,000, nee shares, of which 50, are 
a: and 25,000 serene Socoede -— — 
into e an agreement e to made 
between Woodh and R United, Limited, 
of the first part, G. A. Oncken of the second part, 
the Merxem Works, Limited, of the third part, 
and this company of the fourth part ; generally 
to carry on business as manufacturers of and 
dealers in staveless barrels, boxes, panels, veneers, 
or other articles made from or connected with the 
manufacture of wood, or machinery for the same; 
the business of contractors for the sale, letti 
on hire, erection, and maintenance of the sai 
machinery; and also that of electrically and 
chemically treating wood and other substances, 
The first subscribers are :— 


F. W. Kellaway, 78, U; 8.E. . 

. T. Curtta, 3, tc vitias, “road, este 3 
H. F. Adams, 10, - ‘ot er 
CG, % BY » 34, “street, Walworth, 
R. J. Cox, $1, Railton-road, Herne Hill, 8B. :. 
H. Ellis, 87, Colvestan-crescent, Dalaton, N.E. |: 
A. 8. Jecks, 24, Austinfriars, B.C... .. .. .. 

The number of directors is not to be less than 
three nor more than nine ; the first to be elected 
by the first signatories to the memorandum of 
association ; qualification, £250; remuneration, 
chairman £ per annum, ordinary directors 
£150 per annum each, and 10 per cent, of the net 
profits remaining after payment of 12 per cent. 
dividend on the ordinary and deferred shares. 
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Western Railway of Havana, Limited. 

This company was registered with a capital of 
£600,000, in 210 shares, to acquire deiapiete, 
equip, maintain, and work @ railwa: wixt the 
city of Havana, in the island of Cuba, and the 
town of Pinar del Rio, in the said island ; to con- 
struct, nip, maintain, and work any extension 
of the railway ; to enter into and carry out 
contracts of transfer and cession for th ui- 
sition of the railway and pro erty ‘of t fo Uni. 
pani del Ero Cars dol Basa, thd 8 Yi 

) carry “pester: 
ment exptobe’ ts made bet aie arci 








Cos of one part and this company of 
the other act. he frst subscribers are ys ome 


‘es. 
J. W. Todd, 38, Eaton-place,S.W. .. .. .. «. 100 
T. Costaneda, 48, Temple, and at Madrid :. .. 100 
C Schiff, 22, Lowndes-square .. .. .. .. ~- 100 
Sir W. L. Young, 16, South set ,ae 
= - Meng see Q.C., 43, — Bis «ce se 0 4 
. , Morland Cottage, Bromley _.. .. .. 
E. @ Feriam, 4, Elm Park-gardens, Sw. ae 
Tho number of directors shall not be less than 
three nor more than seven. The first are: J. W. 
Todd, T. Costaneda, Sir W. L. Young, Bart., 
and Chas. Schiff. Qualification, 100 shares. Re- 
muneration, £1500 per annum, to be divided as 
they themselves shall determine. 


Broadbottom Gas Company, Limited. 

This company was registered with a capital of 
£1200 in £1 shares to acquire the undertaking of 
the Broadbottom—Cheshire—Gas Company, and 
to carry on and extend the same * all its 
branches, 

The number of directors is not to be less than 
three nor more than five, the first being J. Hig- 
ginbottom, R. Booth, J. Clayton and 8, Jackson, 
of Broadbottom, and W. Dawson, of Hadfield. 
Qualification, 40 shares. Remuneration not 
specified, 

Richardson, Child, Christie, and Co., Limited, 

This company was registered with a capital of 
£38,000 in 10. shares to acquire the a ape of 
steel pin manufacturers, hitherto carried on by a 
oene of the same name—now in liquidation— 
at Horsforth, Leeds, and to develope and extend 
the same, 

The number of directors is not to be less than 
five nor more than seven, the first being J. J. 
Richardson, T, Sayer, and four others to be 
appointed at the first general meeting. Qualifi- 
cation, £500. Remuneration, £50 each per 
annum. Managing directors—for five years— 
J. J. Richardson and T. Sayer. Remuneration, 
£500 each per annum for the first three years, 
£300 each per annum after. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday Sir Raylton Dixon and Co. 
launched from their No, 2 dockyard, a steel 
screw steamer, which has been built to the order 
of R. B. Chellew, Esq., of Truro, under the super- 
intendence of Mr. G. Walker, of London, e 
vessel is of the partial awning deck type, and has 
a carrying capacity of about tons, the 
age dimensions being :— h over all, 

11ft.; beam, 40ft.; depth moulded, 22ft. 104in. 
Her ann will be fitted by Messrs, T. Richard- 
son and Sons, of Hartlepool, the cylinders being 
28in., 374in., and 614in., by 39in. stroke. As the 
steamer was leaving the ways, she was named 
Pendarves by Mrs. A. C, Pass, of Bristol. 

On Wednesday afternoon last the Blyth Ship- 
building Company launched from their Ship- 
building and Graving Dock Works at Blyth a 
fine screw steamer for the cargo trade. The 
vessel has been built for London owners, is 260ft. 
long, and is built with web frames, thus dis- 
pensing with hold beams, and allowing cargoes 
of the bulkiest description to be easily stowed, 
and ~~ ~~ — for ay bya The 
vessel is of the partial awning deck type, with 
poop and raised quarter-deck. The engines are 
of the tri = t and are being 
an, by Messrs. G. Clark, of Sunder- 
land, and will be placed on board immediately. 
a oe vemel left ie an she was _—— the 

ola unciman, hter of 
tbe late Me. ames Runciman, of pp on 

On eg "e 8th inst., the s.s. Ardrishaig, 
lately built by Messrs. Craig, Taylor, and Co., 
Stockton-on-Tees, to the order of Mr. J. J. Neill 
—Messrs. Neill, Topping, and Co.—30, Great 
St. Helens, London, was taken to sea for her trial 
trip, whic Prasee highly satisfactory. The 
dimensions of the vessel are: 312ft. by 40ft. by 
22ft. depth moulded; built on the web frame 
principle, with partial awning deck and raised 
fore deck forward; cellular m for water 
ballast, about 680 tons. She has direct steam 
windlass, outfit of winches and steam steering 
gear, screw aft, and all modern improve- 
ments so as to permit of rapid loading and dis- 
charging. Her — the triple-expansion 
three-crank system, by the North-Eastern Marine 
Engineering Company, Sunderland, are of the 
following sizes, viz., Bin. 86in., 57in., by 39in. 
stroke; two large steel boilers, 160 lb. pressure. 
During the trial a speed of 11 knots was obtained, 
and everything was very satisfactory. The vessel 
——— to the _ where she loads for 

ronstadt, She was under the superintend- 
ence of Captain John 8, Naile, who takes com- 
mand of the vessel. 

On Tuesday Messrs. Workman, Clark, and Co., 
Belfast, launched @ large steel screw steamer, 
— 7 the order of the ore Cross Steam- 
ship Company— managers, Messrs. Wincott, 
Cooper, and Co., London. As the vessel left the 
ways she was y christened the Southern 
Cross by Mrs, tt, The principal dimensions 
of the new steamer are :—Length, t.; breadth 
48ft.; depth, 82ft. 8in.; with a gross registered 
tonnage of about 5000 tons. She has been built 
under special survey for the 100 Al class in 
Lloyd’s register. The Southern Cross is of the 
three-decked type, having two steel decks and a 
tier of lower beams, also a poop bri and 
topgallant forecastle. She will be ben“ a 
principally in the Australian trade. The 0 
and engineers are accommodated in two large 
steel deck-houses, built on the bridge deck. e 
forward deck-house is arranged to accommodate 
& number of first-class pa in a handsome 
and well-appointed n and state-rooms. The 
seamen and firemen are berthed forward under 
the forecastle deck. The vessel has fi 
holds, and is eg into eight water- ight Gob. 

urtments. The holds % prorided vie eleven 

team winches and dpeeigks for working of 
) @ is fitted with steam steering gear, 
Mee winlles, ork ieee gs of the most 


approved type, and will have pole masts and be 
Fie il schooner, The g 


78a sngines are of 
triple-ex; ion type, and with the boile 
each ce Wale 


Gt, and, st their nor engine works, Gusset. 





THE PATENT JOURNAL. 
Condensed from “The IUustroted Oficial Journal of 


Application for Letters Patent. 
*, When patents have been “ unicated” the 
. hame ond ed of th pats 
printed in italics. 


27th July, 1892. 
18,683. Startinc Motors, T. R. Andrews and T. 


13,684. Ecru for Lavnpry Pourrosges, C. Brown, 
Londo. 


mdon. 

18,685. Saturation of Frsrovus Matrer, H. H. Lake.— 
(G. A. Oncken, United States.) 

13,686. CoLLecTion of Ammonia Sats, E. de Cuyper, 
London. 


18,687. Manuracture of Metat Ware, F.C. Bellinger, 
London. 

18,688. Bakine Ovens, D. Grove, London. 

13,689. Bracket Lamps and CHANDELIERS, A. 0. Lowe, 


on. 

18,690. Tings of Cycizs and other Venicizs, W. 
Stevenson, on. : 

18,691. ApvusTine the Wires of Sicnas, E. Russell, 


on. 
18,692. SicNaL InreRLOcKING Apparatus, E. Russell, 


ndon. 

13,698. Foc Sicnau, G. Musgrave, W. H. Trickett, and 
Cornelius henson, London. 

13,994. CURRENT TraNsFoRMERS, W. ©. Johnson and 
, A eo London. 

18,695. CaTrLe Foon, J. V., sen., J. V., jun., and B. V. 
Mullem, London. 

—, Crab e for DispLayinc Pires, W. Potter, jun., 


mdon. 

13,697. Lamps, The Lamp Manufacturing Co., and W. 
H. I. Welch, London. 

13,698. TREATING ManDRELS, F, E. and A. E, Elmore, 


London. 

13,699. Ruiine Lines, H. H. Share, London. 

13,700. Water Heater and Crircucaton, W. H. 
Bushell, London. 

13,701. Drivina Gear, W. J. and E. Freeman, 


mdon. 
13,702. TELEPHONIC News TRANSMITTER, T. Puskés, 

mdon. 
13,703. Prgumatic Tires for Cycies, H. Heaton, jun., 

London. 


18,704. ATTacHInG Buttons to Garments, A. Manton 
and W. Wheldon, London. 
13,705. Pweumatic Tings for Cyouzs, EB. Burris, 


London. 
_—— Morors, F. Sonnenberg and ©. V. de Friedland, 
mdon. 
es Removinc Burrs from Woor, H. Roberts, 
ndon. 
13,708. Boots and SHozs, A. Briggs and F. Kennel], 
London. 
13,709. Rack PuLLEys for Winpow Buinp, 8. H. Judds, 
London. 


mi 
13,710. Founpry Movutpine Apparatus, T. Ashmore 
and J. R. Ashmore, Liverpool. 
13,711. Evevatine Grau, &c., W. B. Hill and J. F. 
Redmond, London. 
18,712. EnveLorgs, E. Archer, Lo: 


ndon. 
13,713. Droporisina Excrement, &c., A. Kozloff, 


London. 
18,714. Sarery Crang, K. Schultz, London. 
13,715. Sarety ATTacHMENT for Bicycies, M. Pincus, 


mdon. 
ee, oem, H. H. Lake.—(Z. RB. Traver, 


ni tates. 
18,717. Cut-ory Gear in Steam Encuves, M. H. Robin- 
son, London. 


13,718. Layne Extectric Mains, H. L. Doulton and 
C. E, Morris, London. 

13,719. Cut-ory Gear in Steam Enomves, M. H. 
Robinson, ndon. 

13,720. WasHiye and O.eansinc Rugs, &c., J. H. 


er, 
13,721. Recorpise a Game DiaGRamMaTICALLy, A. R. 


J 
18,722. Crutcn for Transmission of Powszr, D. W. 
18,723. V 4. D ee hr tek L. Chapman 
» ‘ALVES DEsIGNED 
and ©. T. Cayley, London. 
13,724. COLLAPSIBLE VEHICLES, W. B. Piney and J. 
Campion, London. 
13,725. CENTRIFUGAL VENTILATORS, C. Wenner, 
London. 


13,726. SecuRiNG ARTIFICIAL TEETH to GoLD, &c., W. C. 
Downs, London. 


28th July, 1892, 
13,727. Knirg CLEANER and SHARPENER, H. C. Williams, 
mdon. 
18,728. Stone for Wuirexinc Hearts, W. J. Potter, 
13,729. Merau Bearine, J. Bradshaw and F. Grimsley, 
Leicester. 
18,730. Puttina Stivers of Six, G. F. Priestley, 
Halifax. 


13,781. Looms for Weavine, W. Sutcliffe, London. 
18,782. Dravout Indicator for Suips, T. A. Reed, 


Cardiff. 

13,733. Frrtmyes for Cycie Sappues, J. B. Brooks, 
Birmingham. 

13,734. Putty Biocks and Hosts, W. T. Eades, Bir- 
mingham, 

23,785. Macuine Pornt Bars, KE. Jardine, Nottingham. 

18,736. Gun Wap, J. E. Martin, Glasgow. 

18,787. Damps, T. F. Braime, Leeds. 

18,738. Mongy and Swest Boxes, C. H. T. Bikker, 
jun., and C. Fendelow, Birming ° 

13,739. Packace for Butrer, R. B., W. H., A. E., F. 
B., and E, Sewell, Glasgow. 

— Sprrrtoons, G. B. Laidlaw and R. Murray, 


lasgow. 
18,741. Woxprna Wess of Parr, T. T. M. Lumsden, 

Glasgow. 
13,742. Trrmmine for Hats and Bonnets, 0. Vickers, 

London. 
18,748, — of VeLocrrepgs, R. Halford, Bir- 


ming’ 
18,744. PoLisHine Macutines, B. Taylor Piaieien. 
18,745. Screw Cuttinc Macuines, T. B. Smith, Bir- 


18,746. CHECKING Worxmen’s Timg, W. V. Hun 
we M Str: T. ‘ 
47. MatcH IKING TaBLeT, W. H. Westho: 
Rochdale. ' a 
18,748. Markine Ink Pencits and Casgs, J. Hickisson, 

mdon. 
18,749. ConsTRucTION of Inon, &c., SH1ps, N. 8. Arthur, 
Leith. 


13,750. Sueet Merat Batts, O. Callman, Berlin. 
18, on Meters, J. Holroya and E. Wiseman, 


anchester. 
18,752. PREVENTING SEGREGATION in LARGE INGOTS, 
. James.—(W. R. Hinsdale, United States.) 

13,753. WaTer WasTE PREVENTERS, E. Wiseman and J. 

olroyd, Manchester. 

1765 Gas Bwense Beee ne Geis, J Biggin 
,755. Gas INE STARTING GEAR, J. Hi; son, 
jun., Birmingham. ° 

1 Teese Appuiances, H. Monie, jun., 


an 4 
=. Reparnine SxITTLE Bats, A. E. Hayball, 


on. 
18,758, Payne Carps, L. G. Harris, London. 
13,759. LaBELs Ao ScREW-STOPPERED Borries, W. 


y, Norwic 
18,760, nn Sam of Tain Prats Merat, F. A. 
on, 
13,761. Pepa Cups, R. W. Retford, London. 
18,762, APPARATUS for Dryine Peat, J. D. Brunton, 


on. 
18,768. INCANDESCENT E - B 
Year LECTRIC Lamps, J. B. Lee, 


e communicating party are | 1 





18,764, Construction of Seconpany Battrenizs, J. B. 
Lee, London. 
13,765. ELECTRO-DyNAMIC Macuines, M. Hutin and M 


Leblanc, on, 

13,766. Dyess, C. 8. F. Mellor, London. 

13,767. CycLe Wueets, W. Bungeroth, Liverpcol. 

13,768. Disa Hotpers, W. P. Thomson.—(@. £. Betton, 
United States.) 

3,769. ConverTING a Gas Encine into an Or, Vapour 
Enorne, T. H. Stringer, London. 

13,770. Gas, &c., TURBINE WHEELS, C. G. P. de Laval, 


13,771. ‘Batt Pepats, J. and H. Lucas and B. Lees, 

13,772. Besxas for WHEELED Veuicizs, R. Lanham, 

13,778, BURNING Liquip Hyprocarsons, T. Burrows, 

18,774. ‘Ionesen Vans, G. N. Arculus and J. Warry, 
London. 


18,775. PictuRE Frames, D. A. J. Gordon, London. 
13,776. RoLLeR Skates, E. L, Gardner, London. 
18,777. Lenses, M. J. Gunn, London. 
13,778. VELOCIPEDE Pneumatic Tires, O. de Pezzer, 
London. 
— . Sarety Postat Enve.ore, T. K. Marpby, 
mdi 


on. 
18,780. SIGNALLING and ConTROLLING the MovEMENIS 
of Tzawns on Raitways, H. W. Tanner and R. H. 


c London. 
18,781. ADDRESSING Macuuineg, J. P. O'Malley, London. 
18,782. Roucnina Down Incors, C. P. Schumacher, 


don. 
18,783. Liqurp BrusH for the Harr, M. C. Taylor, 
London. 


29th July, 1892. 


13,784. Marine Steam Enornes, A. C. Kirk, erg “ee 
18,785. Buripinc Corps in Motes, J. D. Whyte, an- 


chester. 
wave. DovsiE-BLast ForcE BetLows, W. Greenslade, 


13,787. Cricket Bats, W. 8. Metcalfe, London. 
13,788, WasH-up Drauvunc-TRay, W. Taylor, Chelten- 


18,789. Cootixc Liquips, W. H. Webb and J. Siddeley, 
Liverpool. 

18,790. Hoists, The Garner Patent Safety Hoist Com- 
pany, Limited, and J. Garner, Manchester. 

13,791. Bonners of Miners’ Sarety Lamps, W. Haigh 
and E. Richardson, Dewsbury. 

13,792. Decoratinc Surraces, R. N. Havers, G. W. 
H , and L. R. Havers, Bradford. 

18,7938. Apparatus for the Consumption of SMOKE, 
H. G. Hudson, W. M. Rennie, and J. Graham, 
Bradford. 

13,794. SvRincERs for Suir Buripine, W. Rockliffe and 
E. Jobling, Durham. 

18,795. Loom-PickinG Banps, J. Fairburn, London. 

13,796. CLEANING and BurNIsHING Knives, 8. Cooke, 
London. 

13,797. Pap FoR PREVENTING STRINGED INSTRUMENTS 
JOLTING against the Case, J. Beare and J. Smith, 
London. 

18,798. Supportoxc VENETIAN Buinps J. 8. Orton, Bir- 
mingham. 


m. 
13,799 Pyevumatic Rocket Gun, H. Elsdale, London. 
18,800. Lapis’ Apron, H. Swanwick and H, Waters, 


a 

138,801. rTTtLes, R. Challenor and H. Walker, 

18,802, Brake for PerambButators, &c., A. Fox, 

13,808. Makina CARDBOARD, E. Castier, Nottingham. 

18,804. Hanpiiye Goons in Sacxs, *2., J. wn, 
Liverpool. 

13,805. Bep Warmer, W. Williams, Swansea. 

18,806. Topacco CuTtinc Macuinery, W. Davies, St. 

18,807. Heatixc Water for Borers, C. BE. Hudson, 
London. 

13,808. Setr-actinc Sart Box, J. M. Nemerovsky, 

13,809. Metat Larus, H. L. Cunnah and H. Michaux, 
London. 

18,810. Mitkinc Appiiances, J. F. Struthers and J. 

yw. 

18,811. Reapixa Rer.ectine instRumMENtTs, W. Thom- 
son, Ww. 

13,812. MaRk1ncG Soap with Trapr-MaRk, C. A. Drake, 
London. 

18,818. Stop-motion for Macuines, W. and D. McGee, 
G ‘ow. 

13,814. Suction Con . P. Rebbechi, Man- 
chester. 

13,815. ADMINISTERING Gas, A. H. Rutterford and 8. 
Rumboll, 


Leeds. 
18,816. Hair-PIn, E. H. Howlett, London. 
— SmoKkE-consuminc AppaRsTus, D. Durbec, 





on. 
18,818. Dzatinc with Precious Stonzs, A. Fortou, 
on. 
18,819. Pavine Biocxs for Roaps, &c., W. White, 
London. 
13,820. MatcH Boxes or Hoipers, R. T. Nicholson, 
London 


18,821. Wasuinc Bortizs, G. C. Ponta -S. B. 
Charleux, A. A. Phillippe and 8. Gotthely, nce.) 
18,822. Manufacture of CuLorine, H. W. Waili 
London. 

13,828. PLacine and Hoiprne a Horses, J. Daviau, 
London. 

13,824. Hyprautic Motor, J. Molas, London. 

13,825. WaTERPROOF CovERinG, W. N. Hartley and W. 
E. B. Blenkinsop, London. 

18,826. Coin-FREED WEIGHING Macurnxz, L. Stollwerck, 


London. 
18,827. Manuracture of THRust SHarts, T. Putnam, 

ndon. 
— Imitation Corns and Mepats, G. W. Bosenberg, 


mndon. 

18,829. AtBuMs for Corns and Counters, G. W. Bésen- 
be: , London. 

18,830. Borrtes for Prsrrumes, &., G. H. Jones, 
London. 

— TuBULAR StRucturREs for Beams, J. Soumovski, 

mdon. 

18,832. Boxxs for Mnenows, G. D. Macdougald and J. 
B8turrock, London. 

18,888. CoaL-cuTTInc Macuings, A. Greenwood, 


on. 
= Raistnc TusvLarR Lamp Wicks, A. C. Jones, 
ndon. 

18,835. ExtrncuisHine Lamps, A. C. Jones, London. 
13,886. Lings of Meratiic Cuarns, W. Fiddian, 


mdon. 
—, Maxrna Capes, W. Arnold and E. T. Roden 


on. 

18,838. SiGNALLING to GuaRps of Trains, J. Gresham, 
London. : 

18,889. Ratcuet Braces for Borina, T. Haggart, Liver- 


a WELDED Ho.tiow ARTICLEs, R. Blasberg, Liver- 


1/841. Urtiisation of Exnaust Steam, T. R. Hanmer 
and G. Tyldesley, Manchester. 
18,842. PieascoreE Raitways and Cars, La M. A. 
Thompson, London. 
oo Wrappers, H. F. Leavers and H. A. Howard, 
01 


2. 
13,844. Barn for Usz in Puorocrapny, P. Antoine, 
London. 
13,845. Destroymnc the GREEN CoLouRine of CasToR 
* ck, London. 
Or, H. Rinck, Lond 
18,846. FeRRuGINovus Beer, H. Rinck, London. 
18,847. CaBBon Propuct, L. S. Langville, London. 
13,848. THERMOsTATIC FrrE-aLarms, H. H. Lake.— 
(G@. D. Mosher and 8. Novitzky, United States.) 
13,859. Lusricatogs for Pitch CHas of Bicycles, 
H. CO. Hughes, London. 
18,850. IncanpgEscent Exxcrric Lamps, Sir C. 8. 
‘orbes, Bart., London. 
ba ee Catcuine the Drirpines of Umprenuas, E. T. 
ughes.—(H, A; Runkle, United States.) 
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18,852. Banp-soxes, J. W. Henderson, London. 

18,853. New Toy, A. Woods, London. 

18,854. ** DentaL Cuatrs,” C. F. 7, London. 

18, — Corn-FeED ComBrnaTion, W. L. Spence, Man- 
chester. 


80th July, 1892. 
18,856. Exvecrric Betis, G. Binswanger and H. J. 
Coat di 


" ndon. 

13,857. Sprincs for PsorocRapsic CHANGING-BOXES, 
S. Newman and J. Guardia, London. 

13,858. RirLe-RaNGE TARG! F. Attwood, 

18, 859. Se.r-startinc Gas Enoines, J. P. Binns, 


alifax. 
18,860. SusstitvuTe for BLack Leap, T. C. Jefferies, 
Bir jirmingham. 
13,861. Suspension of Surps’ Compasses, F. M. Moore, 
Belfast. 
18.862 Smoxe Pump for Testiyc Drains, &c, C. 


Scholes, Harrogate. 
13,863. — for HAULAGE in Mixes, &c., G. H. 


18, hae hy ‘eng the Lips of Corrins, J. Nugent, 


13,865. Looms for Weavinec, R. Cornall and H. 
McNichol, Halifax. 

13,866. Macuinery for Kint1ne Cioran, J. Webb, Man- 
chester. 

_ ee Arratep Water Bortiss, J. Hall, 

effield. 

13,868. Musicat Tops, E. Hall, Grantham. 

13,869. Fitumse Bacs, W. Blake, H. Blake, J. A. 
Bartholomew, and C. W. Summerskill, Li 

13,870. SHAPING the Tips of Brti1agp Cuss, C. Keller, 
Liverpool. 

13,871. Manvat Gymnasiums, J. Hall, London. 

13,872. mene age J. Whiteley, London. 

18,873. Vetvets, A. Riley, Manchester. 

18,874. Ficurep Ciorts, A. Riley, Manches 

13,875. WEIGHTED Locks, O. Brindley ae Sykes, 


13,876. PoRTABLE Tent Frame, Y. J. Morfey, London. 
1 os Sroprerinc Fiasks, Borries, &c., W. Slater, 
mdon. 
13,878. Warer Gavoss, J. A. Fletcher, 8. Fletcher, 
and J. Fletcher, Manchester. 
13,879. TELEPHONE Recrevers, E. W. L. Harrison, and 
urray, Manchester. 
=. Sroprers for Borries and Jars, J. W. Ellis, 


ris’ 

18,881. TREaTMENT of Metas, R. N. Coldwell and J. 
Davis, London. 

13,882. Hammock Carrs, The Princess Company, Ld. 
— Company, Ld., Grand Duchy of Luxem- 
ourg. 

13,883. Frusninc Cisterns for CLosets, J. Kirkman, 

anchester. 
— 4 MoutreLe Pioves Sxim, T. T. Mayos, Lilangun- 


neck. 

13,885. Station Iwspicator for Rattways, A. W. 
Ro inson, Twickenham. 

18, = Fastentnc Rais to SieEpers, J. Petitjean, 


18, ssi. Rovany Steam Enorves or Motors, W. Ellis, 
18, anaes for Sicnauuine, J. 8. W. Hodges, 
pg Sxootrne Coats, F. G., C., and F. Rice, 


18, — “TREAD for Diecrxc Forxs, W. Heath, 
ni 
= Loewen Hoxper, F. W. Golby.—(H. Bouchault, 


18,892. Propuctne GaLvaNIc ~~ R. F. Mann, J. 
Purvis, and A. R. Burman, 
13,893. ae or SAvVERs, <« G. E. Fiillner, 
on 
13, no ‘ened TeLecraPs Cases, W. H. Preece, 


18,605. On. Lamp, E. McGee and J. Stewart, Edin- 
urgh. 
wy oe PREVENTING HoRSESHOES SLrPPinG, H. 8. Dade, 


ion. 

13,897. Trarn SicNaLumnc Apparatus, J. W. Maycock, 

P. A. Martin, 

18,899. Pickers for Looms, M. H. Curtis, Man- 
chester. 


18,900. Wire Nas, J. Smith, London. 
18,901. Gi Casinecs for UMBRELLAS, H. C. Bétticher, 


13,902. ecuse Macurnzs, J. —?. a Glasgow. 
13,908. Ferrcies for UmBRELLas, J. and A. A. Mills, 


13,904. TREATMENT of Szewacr, J. H. Kidd, Man- 
chester. 


13,905. VeLocrrepgs, G. D. Leechman, Coventry. 
13,906. Stzam Boriers, W. Dalton, Black pool. 
13, "907. LIGRTING Gas, J. R. Coney and R. , ry 
SE 
13,908. NECK-TIE, wi un., @ Ww. 
ran Warrmo Desx, J. 8. Sister” Lytham. 
TAND for Cycxzs, J. 8. Slater, Lytham. 
13,911. Boots, P. A. Martin, B: ham. 
13,912. Coxe Ovens, J. E. Newby, London. 
13,913. Motive Power, O. Tellier, London. 
18, ne SS aeepenee, G. F. Redfern.—(D. D: Cook, 


ited States.) 
ry Soe Distances, D. G. Prinsep, 
13,916. , a for Forks, H. Jeffryes, London. 

18, 17. Boox-sEwine Macuiyes, R. Haddan. —(F. 


waldt, Germany.) 
13, 918, Drauxtx of FLower Ports, E. Farquharson, 


13, London Exectric Lamps, E. Thomson, 
18,920. RecuLatinc Mecuanism, W. H. Knight and W. 


B. Potter, London. 
18, —— for Us in Stace Itivsions, A. Morritt, 


mdon. 
13,898. Pyeumatic CycLe Tires, &c., 


13,922. MepicinaL Compounn for the Curz of CHOLERA, 
13833 M. Rendell, London. 
Freep-waTEerR Heatinc for Steam Borers, D. B. 
. os London. 
13,924. BLowrxa and Pumpryc Encrings, J. Wheelock, 


London. 
Qnd August, 1892. 
13,925. Fasteners for Fiats of Canpinc Enornes, J. 


18,926. "PHOTOGRAPHIC CAMERAS and Fis, J. F. 
Parsons, Bristol. 

18,927. FILTERS, W. Marriott, Huddersfield. 

13, 928. Taps for Water and other Liquips, J. J. 
Hancock, Clevedon. 

13, —_ Fisom-onirs ‘of TrRE InFLators, R. F. Hall, 


‘irming! > 
13,930. Turnst1LEs, B. Seberich, Sheffield. 
18, 931. Force Pumps, J. Baker, Sheffield. 
13,932. TELEPHONE SWITCH Boarps, J. W. and H. T. 
Yates, Sheffield. 
13,983. STEEL, T. Hampton, Sheffield. 
13,934. Rerorw Raitway Ticket, J. Foulds, London. 
13,935. Expanpine Lirs-Boats, E. Nibl Bispham. 
18, 936. Toot for Openine Gas-Pipgs, J. Rollason and 
5. W. Witherly, Coventry. 
13,937. Printine Piates, A. Gray, London. 
18, (938. PRINTING Macuinery, A. Gray, London. 
13; 939. Oprarninc Motion, R. 6. Sayer, Bristol. 
13,940. Arr Pumps, W. Reininghaus, Barmen. 
13,941. Urnnvats, H. T. and W.F. Bishop, 


risto} 
13, rem ene of Vessers, T. M. Rymer-Jones, 


19,08, Stantmee Gear for Encrnes, F. W. Lanchester, 
irm! 
13,944. Drivinc Gear for Semi-Rorary Pomp, J. L. 


Copland, Ayr. 
18,945. Lock Nut, H. Roe, and The Roulette Cycle 
Company, Ld., Birmingham. 
18, “neh IMPROVED SYPHON FLUSHING Tank, M. Syer, 
mndon. 





18,947. VentrLaTine Brick, C. H. Openshaw and R. 
Wood, jury. 

ae. Bicyotes and Tricycies, J. Cheshire, Bir- 

ea Sienat, C. M. Anderson, Man- 


ester. 
18,950. Stzam Encines, V. Coates and Company, Ld , 
and W. D. Fi , Belfast. 
18,951. Tae Smoke Kina, C. Kirton, oo Shields. 
13, 952. Riv — Macuines, V. H. and V. Coates and 
.» Lid, fast. 
18,958. Dampinc Lirnocrapsic Stonzs, G. Duncan, 


Vv 
18,954. Piston Rives, T. Shepherd and M. Oliver, 


anchester. 

18,955. IenrTING oon Enornes, T. Bolas and W. C. 
Horne, Chiswick 

18, —— Gas, J. W. Buckley and J. H. Buckley, 


18,957. ExtincuisHino Lamps, E. Haeckel, London. 

18,958. Stretceine Boois, F. W. Golby.—(F. E Ber- 
tholle, France.) 

13,959. Carntripce Loapinc Macuines, C. 8. Hisey, 


mdon. 

18,960. Skuaminc Motten Merat, D. and B. Jones, 
London. 

a Curtine or Ciiprine the Harr, C. H. Rickards, 


on. 
13,962. Macuinery for Spiittinc Woop, &c., A. W. 

Glover, 
13, wen se Formers for GLass Moups, J. 8. Irwin, 


13,964. _ and Jornts, C. 8. Bavier, London. 

18,965. Topacco Pipgs, P. A. Newton.—(Y. 8. Marriott, 
Onited States. 

18,966. Cannon, 8. Seabury, London. 

18,967. SEaLine ENV ELopss, J. Y. ~ a —(H. Denis, 
United States.) 

13,968. Grixpine or CrusHine M111, T. W. Brittain, 


London. 
oe for Pencits or Crayons, A. Fornander, 


on. 
18,970. Avromatic Buttons, R. Wilkie, Leyton. 
18,971. Maxine Worstep Sac, W. Muthmann, 


any. 
13,972. Putteys, Riccers, Fiy-wHee.s, C. Walker, 
London. 

—, SicnaLtine and Apvertisinc, A. Krank, 


on. 

18,974. Macuine Guns, A. J. Boult.—(F. M. Garland, 
United States.) 

18,975. AMMUNITION Bets for Guns, A. J. Boult.—( F. 
M. Garland, United States.) 

13,976. Cuitrvators, 8. Gasser, London. 

18,977. \ atacand Processes, N. B. Kenealy, 

18, o78. Funasnecesens, 8. Kenyon and G. M. Parkin- 
son, Live; 

13,979. Mgasuninc Distances, W. P. Thompson.—(4 
my jun., Bavaria.) 

Puriryine Liquips, A. J. Boult.—(F. L Hume, 

nites States.) 

18,981. Luecace Carrisrs, A. J. Boult.—(J. H. Sager, 
Onited States. 


n -) 

13,982. Seats for Cycies, A. J. Boult.—({J. H. Sager, 
United States.) 

13,983. Brakes for Cycies, A. J. Boult. —(A. A, 
Hubert, France.) 

13,984. Application withdrawn. 

13,985. Dots, A. Kestner, London. 

18,986. VeLoctrepgs, J. K. Starley, London. 

13,987. C.utcHes, L. Kleritj, London. 

13,988. CarnniaGe ConVERTIBLE into a BrovcHam, R. 


‘win, London. 
13, 089. TELEFHONES, J.W. Gibboney and E. Thomson, 
13,990. CenrrirucaL Ore Separators, O. B. Peck, 
London. 
13,991. Szparnatinc PowDERED Particuzs, O. B. Peck, 
London. 


18,992. Wuerts, &c., H. Claus, London. 
18, 993. SEwrxa ‘MACHINES, N. ‘Wheeler, | London. 


13, 995. Tosacco Pipzs, J. Notton, London. 
18,996. ExecrricaL Generators, W. Henry, London. 
wom Lamps, A. C. Wells and W. I. Blaxland, 


18,998. Sora Bens, A. L. Gil’en, London. 
18,999. orcas Key Bianks, N. G. Sérensen, 


14,000. ‘Bare: and Smaiar Mats, &c., W. L. Dash, 
London. 
14,001. Cigar Houpers, E. W. Dixon, Leeds. 


August 3rd, 1892. 


14,002. New Game of Sx1t, R. C. Da. I Dublin. 

14,008. Bicycues, &., J. Roots, London 

14,004. Or Can, J. Brady, Bolton. 

14,005. DRIVING-HUBS for VeLocirepgs, R. W. Smith, 
itch. 


di 
14,005. FezD-wATER PuRIFIErs, J. Williamson, Birming- 
ham. 


14, es. , Lamps, The Deflector Safety Lam: 
Appliance Company, Limited, and A. 


Man aie. 

14,008. Or Lamps, G. Rowley and A. Wroe, Sheffield. 

14,009. CLEANING the Tupes of Borers, G. Woodhead 
and J. Pickup, London. 

14,010. S metp Lt PAPER ‘wn Rotts, J. B. Young and 
J. 8. Rigby, Liverpoo! 

14,011. Bicycuzs, &c., J. Pedley, Londcn. 

om VuucanisinG Wootten Fasrics, 8. Wiener, 


and 
owat, 


ester. 
14, | rele Uriusixe Steam for Motive Power, J. Murrie, 


14,014. A Borrties, W. Fletcher, Derby. 
— Mup —— for Venices, A. Bache let and L. 


ee DISPLAYING °ToY Pictures, &c., J. L. Brown, 


14,017. Seer ApsustTER, J. A. Lloyd, Sheffield. 
14, "018. Pasco Cioset, D. Taylor, Chatham. 
14,01 9. ao for WEAVING, Eh Blake and J. Davidson, 


14,020. Paerenasen of Venicies, &c., C. Platt, G. 
Esdaile, and K. T. Sutherland, Manchester. 

14,021. Prre-unions, J. Smith, W. H. Smith, and R. 
Win ‘born, London. 

14,022. Rixe SpinwiNe Frames, A. Hitchon, Lanca- 


14,028. Nam-cutrine Macuineny, J. Grimshaw, 
14,024. Sprnwine FrBrovs Svusstanges, G. F. Priestley, 
Halifax. 


14,025. Toorn-BrusHes, C. C. Rothwell, Wimborne. 
14,026. Toys for ADVERTISING, J. F. Bennett, 8h a 
— Fiancep Bossins, J. Dixon and J. Lee, Brad- 


vaese- Toys for Apvertisine, J. F. Bennett, Sheffield. 
14,029. Maxinc TextiLe Fasrics WaTeRPRooF, J. 
sen., and J. , jun., don. 
14,030. dusraxpene Wa xine 81icks, &c., W. Newton, 
London. 


14,081. Tursrnxs, E. M. Lé » London, 

14, 082, Faucets, K. Kiefer, n. 

14,038. Biri Hooxs or Fixes, G. W. Hall, London. 
14,0384. Srzam Borters and Furnaces, H. Schomburg, 


14,035. ELecrric INCANDESCENT Lamps, J. Pinter, 
on. 
14,086. ApsusTmeEnts for the Supports of TaBizs, &c., 
A. Wahl, London. 
14,037. Exvevorgs, O. Francis, London. 
14,0388. Workinc a Sewinc MAcHINE, 


14,089. Purirication of Sewace, &., W. Walker, 
London. 


R. House, 


14,040. Lerrer-Boxes, P. Philpot, ae 
14,041. ms for CycLe Tires, T. Wilkinson, 


14,042. Exvevorg, M. M. Ruaux, London. 
14,043. Arc Lamps, W. J. H. Jones, Liverpool. 





SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette, 


476,872: Toot GrinpeR, J. M. Clock, New York, N.Y. 
Filed November 17th, 1891. 

Claim. —(1) A tool grinder having, in combination 
with a grindstone, cross-bars above and contiguous to 
the face of the stone, one forming a rest and fulcrum 
and another a stop or abutment for the tool, and 
supports for said bars constructed to permit sially ne 
ment thereof in relation to the stone, substan’ 
and for the purpose described. 2) A tool otader 


476.872 











hineti 


Ast, 


having, in with a gri , Standards 
on opposite sides and central of the stone, constructed 
with vertical grooves on their inner surfaces, cross- 
bars the ends of which are fitted in said grooves of the 
standards at points to bring the bars above and con- 

tiguous to the face of the stone, and screw bolts con- 

necting the stand for ing the bars endwise, 

substantially as and for the purpose described. 


476,938. Devicr ror Grinpinc THE BLADES OF 
Rotary Cyuinpers, A. EB. Whitney, Winchester, 
Mass.—Filed November 14th, 1891. 

Claim.—(1) In a machine having a revolving cylinder 
that —— grinding at intervals, the.combination. 

with said cylinder and its frame, of the — "4 E, 








mounted upon and adjustable vertically and hori 
sontally thereof, the grinding tool frame or holder F, 


| 





provided with the lips d d, the clamping screw g, and 
the adjusting screw e¢, and a grinding tool of stone or 
other suitable abrading material, all constructed, 
arranged, and operating substantially as described. 
(2) The combination, with a revolving cylinder, its 
frames A, and any suitable mechanism for imparting 


A 





a rotary motion to said cylinder, of the bar E, adjust- 
only secured to said frames, the grinder ho! 


ding frame 
F, provided with the lips da da, ae screw ¢, and 
the clamping screw > oe the bloc e or other 


pore es gp Ree ge oy G, and the plates f and i, 

con: an ra substantially 

as described. — — 

477,218. Caste Juncrion-Box, J. D. McLeod, Mil- 
waukee, Wis.—Filed December 15th, 1891. 

Claim.—A junction-box for electrical distribution, 
said box containing a filling of insula‘ material, in 
combination with a gene = le cable entering said 
box, a corresponding multiple-wire cable issuing 





Coe < and loops of insulated wire joining the 


wires of th: eo cables, the joints & = ces of 
the multiple wires wi the loops bedded in 
the filling of insula‘ and the > bend of the 
oops ae extending beyond said material, substantially as 


477,268. Axue-cuTrer, D. B. Reed and 0. Gurnee, 
New Hudson, Mich.—Filed August 81st, 1891. 
Claim.—({1) In an axle-cutter, the combination of 
the plates A and B, the jaw B’, having a vertical 
adjustment on the plate B, and the jaw ~ adjustabl 
with the jaw B’, substantially daperibed, 
(2) In an axle-cutter, the combination. of a frame, ~ 
sleeve having a threaded connection with said fram: 
peti pak feed Sesesnll an Seine sotaiell thaeein, 
indle rotatably mounted in said sleeve and pro- 
vi ed with a tool head, a ratchet wheel on said sleeve, 


— on each revolution of said crank, 
described. (8) In an _ axle-cutter, feeding 
snechhafiena consisting of lever Bs pivoted to the 
frame of said cutter, and pawl g? and ot a mounted 
in the crank of said axle-cutter, su 
described. (4 Inanaxle-cutter, a feeding 
consisting 


tially as 
mechanism 
of lever g and pawl g?, in combination 











with crank F, and ha’ a slo 

nection with said og eR e Fa the 
lever g’ may be increased or dimin hed, substantially 
as described. (5) In an axle-cutter, a feeding mecha- 





ene ee of wher pone a C, ratchet wheel 0, 

ever g’, pawl g°, wl g, and crank F, provi: 

wits ohn 7, clontentatl on heneettod + Provided 

477,234, Sream-enaine, G. &. nina: New York, 
N.Y.—Filed July 7th, 1891. 

Claim.—(1) In a steam- -engine, the combination of 
an independent admission valve L L’ with exhaust 
piston valves M M’, situated on each side of the 
admission valve and in the same valve box, but 
movable a of the admission valve, (2) Ina 








iG oS TS. 
bet oe bee 











cross compound engine, substantially as described, a 

starting valve G, consisting of differential cylinders 
rr, cylinder 4 having a port 8 leading by passage T’ 
to the adznission = at one end of the low-pressine 
cylinder, and cy =, Pm having a port T near its 


inner end leading to said passage T’ and a port R 
477,234) Cor 
<a Lar 





leading to the steam supply port of the pressure 
cylinder, and differentia A QQ, os ng in the 
cylinders as described. in somabination with a similar 
valve G , the passage 'Y of which leads to the admis- 

nm a at the opposite end of the low-pressure 


Py f?- Compounp EnaIng, @. S. Strong, New York, 
N.Y.—Filed July 7th, 1891. 
Claim.—In combination with the two cylinders of a 
nee nae engine arranged in line or tandem, the con- 
tinuous piston-valve chamber, F, comprising portions 
F’ F?, separated by a plain 4{zlinarical Faan* 15, a 
steam admission port 1 in the centre rtion F’, 
delivery ports 2 8, one on each side of out, 1, exhaust 


oF 





Nathan a 





mala 45, » lying outside of 2 8 and connected like 
promi cin nea Tp 
cylinder, exhaus' 4 

coeds 56 and connecting th a receiver, a 
steam admission port 10, midway of chamber F? and 
connected with the receiver, ports 11 and 12 on each 








477279 






\v 


>= Set 





side of said port 10 and leading to the respective ends 
ressure cylinder, exhaust ports 18 and 14, 
ide ports 11 and 12, an independently 
ae admission valve G G' in chamber F’, valves 
J’, situated on each side of said admission valve, 
wht Uta chamber F?, and a tion valve K, 
working in cylinder 15, said valves , @, i L’, and K 
together as ~ all substantially as and 


for the purpose 


Ep 


sf 
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THE MOMBASA AND VICTORIA N’YANZA 
RAILWAY. 


Wuitst civil war has been raging in the territories of 
Muanga, who exercised despotic sway over the north- 
western shores of the great equatorial inland sea of 
Africa until he was deposed in favour of his brother, 
Kiwewa, a few years ago, and whilst the misguided 
Catholic and Protestant natives of Uganda have been 
shooting one another down, Captain Macdonald, of the 
Royal Engineers, in charge of the preliminary railway 
survey, and his able assistant Captain Pringle, have 
quietly advanced with their party so far as the small 
Lake of Navaisha, about 50 or 60 miles from the eastern 
shores of Victoria N’yanza, and have reported the perfect 
practicability of constructing a useful and cheap line of 
railway from Mombasa to that place. 

Before, however, proceeding to remark upon the actual 
progress of the preliminary survey, which is now 50 | 
rapidly approaching completion, it is as well briefly to | 





should be made of the proposed route in the first 
instance. The Financial Secretary was subsequently 
authorised, on July 17th, 1891, to submit the following 
proposal to the company :—That in the event of the 
survey expedition costing £25,000, the Government 


should bear £20,000 and the company £5000; that in| 


the event of the expedition costing £20,000, the Govern- 
ment should pay £15,000 and the company £5000. It 
was understood that the Government should appoint the 
engineers charged with the survey. An estimate for 
£20,000 in aid of the cost of this undertaking was after- 
wards laid before Parliament as a supplementary 
estimate. 

As a result of this correspondence, Captain Macdonald 
of the Royal Engineers was appointed by the Treasury 
Board, on August 25th, 1891, to conduct the preliminary 
survey and reconnaissance of the country, and he selected 
Captain Pringle of the same corps to be his assistant. At 
the time of receiving his instructions, Captain Mac- 
donald was en route from India to England on leave, but 


recapitulate some of the features of that chain of circum- | he arrived in this country, made all arrangements with 
stances which made the construction of a railway through | the Treasury, returned to Mombasa, and completed all his 


British East Africa an absolute necessity. 


| preparations for the organisation of the survey party at 


When she became a party to the General Act of the | the latter place with such promptness and rapidity, that 


Brussels Conference, Great Britain pledged herself toaidin | a start was made for the River Tsavo on the 18th | £12,300; land, £1230; 


putting ‘“‘an end to the 
crimes and devastations 


| 
mens of Kenia on the north and Kilimanjaro on the 
| south. 
| We will now refer to Captain Macdonald’s index plan, 
| Fig. 2, of the railway route. On the 22nd of January of 
| this year he reported from the Tsavo River that two routes 
| had been surveyed to that spot; one by the Sabaki River, 
the distance to Tsavo along it being 209 miles, having 
| easy gradients after the first rise on to the Rabai plat- 
form; but numerous bridges and rocky cuttings being 
| mecessary, with a great deal of ballasting over the 
swampy portions; the other by Teita, a distance of only 
, about 180 to 150 miles, which affords better holding 
| ground, and would necesitate little bridging or earthwork, 
' the gradients also being easy after the first nine miles. 
Large water tanks would be necessary at Taru and 
| Moungu. Both of these routes are indicated by dotted 
lines. That recommended by Captain Macdonald is 
| marked thus HHH ; it avoids the detour into the 
| hills at Ndi taken by the caravans and shortens the road 
by some miles. The Sabaki route was disapproved of. 
The estimated cost of the line as far as Tsavo, a distance 
| of 123 miles, by the Taru, Moungu, and Voi River route, 
| direct, and avoiding Ndi, was £333,033, or £2708 per 
mile, including survey. The items were: survey, 
foundation, £27,360; bridge- 
work, £11,484; telegraph, 





engendered by the traffic 
in African slaves, to 
protect effectively the 
aboriginal populations of 
Africa, and to insure for 
that vast continent the 
benefits of peace and 
civilisation.” Article I. 
of that Act indicated 
certain means by which 
the prosecution of the 
slave trade in British 
Dominions might be effec- 
tually hindered, these 
means embracing station, 
road,and railway schemes, 
and legislation for re- 
stricting the sale of fire- 
arms, &c. A minute to 
the Treasury dated Febru- 







£6150; permanent way, 
£175,890; buildings and 
tanks, £41,650; plant, 
£2460; rolling stock, 
£11,070; general charges, 
£43,429. The estimate 





Zethachekos 
ys 


_Teayo R* 





ary 9th, 1891, pointed out 
that the various pro- 
positions practically re- 
solved themselves into 
one of two alternatives ; 
either the construction of 
a railway, or the establish- 
ment of military posts 
and flying columns. It 
went on to say, ‘that the 
proposed payment for a 
railway will not be in 
excesss of the cost of esta- 
blishing military posts, 
with flying columns; 
£25,000 a year would 
certainly not support 
more than 500 men, pro- 
bably not much more 
than 800, and they would 
be none too many for 
the work that would be 
assigned to them. .... 
The railway would also 
be the more effective of 
the two. The cordon of 
posts, so long as they 
were active and success- 
ful, would prevent the 
slave caravans from 
breaking through it, but 
the railway would wither 
up the machinery by 
which the slave caravans 
are kept in action.” 

The reply and opinion 
of the Treasury Board 
were as follows :—‘‘ The 
Secretary of State shows 
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was for a metre gauge 
line, 8ft. 33in., no fenc- 
ing, and ballast only 
used on swampy ground. 
After the rise on to the 
Rabai platform, the gradi- 
ents would probably not 
exceed 1 in 100. 

After crossing the Tsavo 
River, Captain Macdonald 
reports on 5th March, 
that several routes to 
the highlands in the 
vicinity of Machakos (see 
plan and map), were 
surveyed. These are, as 
before, indicated by 
dotted lines on the index 
plan. One of these 
followed the course of the 
Athi River for a con- 
siderable distance, and 
would require a large 
number of bridges to 
cross the tributary 
streams; moreover, as it 
approached Machakos, 


EQUATOR 











——_—- 46 O £2 - FES 





the ravines were deep, 


N and the bush very thick 











~ Scale 30 Miles tolinch 


| indeed. In the last por- 
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ae | tion the gradients would 
be very steep. The only 
advantage of this route 
would be the abundant 
supply of water. It is 
not recommended to be 
followed. The trade route 
from Tsavo River vid 
: Kibwezi, and Nzoi to 
Hsiindi | Machakos, is a good one 
so far as Nzoi and the 
Ulu mountains, but here 
the gradients become im- 
possible, and itis neces- 
| sary to make a detour to 
the left, skirting the 
| western side of the high- 
lands. The country along 
this route to the Salt 
River, a distance of about 
ninety-one miles, is for 
the most part deserted, 
except for about twenty 
miles near Kibwezi, 


Makungenc 








. » . that the geographical 
and political conditions of 
this territory. . . 
railway from the coast 


point to the construction of a) of December. 
to the Victoria N’yanza as | must make a few general remarks upon the position. 


MAPS SHOWING POSITION OF CENTRES CONNECTED AND ROUTES OF RAILWAYS 


Before proceeding with his report we 
It 


the cheapest and most effectual means of stopping will be seen from the sketch map, Fig. 1 herewith, that 


the slave traffic of the interior, 
traffic depends. ° 
Company cannot be e 
for this undertaking without aid. : 
subsidy or a guarantee of annual interest should be 
granted to the company as a means of securing, 
through their agency, in the territory under their 
administration, the fulfilment of the obligations of this 
country under the Brussels Act. Five cruisers, of an 
aggregate burden of 4985 tons, are at present engaged in 
patrolling the East African Coast for the suppression of 
the slave trade. The cost of maintaining this squadron 
may be estimated at about £100,000 per annum, apart 
from the £8000 to £10,000 per annum paid in bounties. 
It is obvious that this presents a field for saving which 
would justify a considerable outlay in arresting the slave 
trade before it reaches the coast.” 

Information of various kinds respecting the country to 
be traversed by the railway was brought to the notice of 
the Chancellor of the Exchequer, together with a report 
from Sir John Fowler as to the probable cost. The 


Chancellor, however, felt that the information before 
im was not sufficient to enable her Majesty’s Govern- 


~~ to come to a decision 


4 upon the general question as 
the construction of the line; that it was necessary 





at a preliminary survey or reconnaissance by experts | 





upon which the sea | Mombasa is practically at the intersection of 4 deg. south 
The British East Africa | latitude with 40 deg. east longitude. The great lake lies 
cted to find the capital | immediately under the equator. The distance from the 
Either a coast to Victoria N’Yanza ina direct line is about 400 


miles, but following a route which a railway would have 
to adopt, the distance would not be less than 500 miles. 
The physical character of the country from the coast to 
the lake divides it into two sections. On the first section 
from the coast to a distance of 300 miles in the interior, 
the country may be described as rising steadily and 
almost imperceptibly to an elevation of nearly 5000ft. 
above the sea level, at the point where it touches the 
Kikuyu country. The rich plateau here reached is 
suitable for European residents, and is bounded on the 
western side by a trough valley running north and south, 
and beyond that by the escarpment of Mau, which 
is the chief, and perhaps the only considerable engineer- 
ing difficulty to be overcome in laying down a railway 
line to Lake Victoria. There is a sharp descent from the 
high land into this valley, the general level of which does 
not exceed 5000ft. The Mau escarpment rises to from 
6000ft. to 10,000ft. From the escarpment to the lake 
the ground falls rapidly, the elevation of Lake Victoria 
being about 38900ft. above the sea level. Kikuyu, the 
position of which is indicated in the map, as well as that 


of other places, lies about midway between the great | 


where there are a large 
number of Wa-Kamba 
villages, and considerable cultivation. It is well watered, 
and there is excellent soil on the river banks. The portion 
of the district of Ulu between Nzoi and Machakos is 
densely populated and cultivated, and the people are quite 
pease to extend their settlements to the fertile districts 
south, when they are guaranteed against Masai raids. It 
would appear desirable, therefore, that the railway should 
pe vanoele as closely as possible to Ulu before turning 
aside to avoid the steep escarpments. The route pro- 
posed by Captain Macdonald, therefore, follows that 
indicated by the dotted lines to the Salt River, and then 
turns aside up the Mikuyu valley. It is marked as 
before HHHHH+H. From the Salt River an expanse of 
open country stretches to the south-west of the Ulu 
mountains, and the comparatively broad open valley of 
the Mikuyu River was seen to extend far to the north- 
west. The upper part rises without much difficult 
ground on to the Kapte plateau, on which the construc- 
tion of a railway would be easy. The length, from the 
Salt River to a point on the Machakos plateau, is 
estimated at eighty-two miles. The total length from 
Tsavo to Machakos would thus be 178 miles by this 
route ; the total cost, £539,000, or almost £3100 rer 
mile. This route has the advantage that it passes clcse 
to the well-cultivated district of Southern Ulu, and also 
at Machakos taps the produce of Northern Ulu. 

From Machakos to Kikuyu the distance is fifty miles 
by road, and would be about the same by railway. The 
country is open undulating grass land, with gradients for 
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a line of not more than 1 in 100 or 1 in 66. Kikuyu is 
said to be very fertile. The line from Machakos to | 
Kikuyu would have to bridge the Athi and two other con- | 
siderable streams. The cost may be taken at £150,000, | 
or £3000 per mile. The total cost of line between Tsavo | 
and Kikuyu is estimated at £689,000 for 223 miles, or 
£3090 per mile. 

Thus from Mombasa to Kikuyu there would appear to 
be nothing to prevent the construction of a line vid Voi, 
Tsavo, Kibwesi, and the Mikuyu Valley, in length about 
346 miles, costing about £1,022,000, or about £3000 per 
mile. This is for aline, metre gauge, with light earth- | 
work, only ballasted when swampy ground has to be | 
crossed, but fairly bridged. The gradients would be about 
1 in 66, which admit of considerable carrying power. 

On April 3rd Captain Macdonald telegraphed that 
he had found a fairly easy line from Kikuyu to Lake 
Navaisha. This last portion of his reconnaisance is | 
marked in the sketch map in dotted lines. It does not of 
course appear in his index plan, as his report has not yet 
been received. 

The value and importance of the Mombasa and Victoria 
N’yanza Railway when completed can hardly be over- | 
estimated. The mighty expanse of highlands on the | 
shoulder between Kenia and Kilimanjaro, is situated at | 
such an altitude that Europeans could live there with 
safety and comfort. Water is plentiful, the soil produc- | 
tive, and the climate such as would produce a never- 
ending succession of crops. India-rubber and ivory would | 
in themselves afford an enormous revenue for trade; | 
sugar, tobacco, rice, and maize could be grown in the | 
utmost profusion. At present the cost of carriage to the | 
coast is something hke £60 per ton. With the railway | 
completed, this could be reduced to £3 for valuable 
goods, or to a lower figure for grain and su cane. | 
Then the return carriage on manufactured goods, which | 
would be distributed in the interior as the country would | 
be opened up, would probably in itself more than recoup | 
all disbursements on account of the railway. But the | 
first great point to be arrived at is the extinction of the | 
inhuman practice of slavery; and this, as Lord Salisbury | 
has already indicated, is provided for in the most effectual 
sense of the word by the scheme for running a railway 
line from the coast to the Great Lake. 


| 
| 











the same value to them as pipeclay is to the modern soldier. 
Soapmaking is of more ancient date still, for every sheep 
makes its own soap. The grease in its fleece combines with 
the potash from its food, and by rubbing its back with water 
it is easy to make a lather. 

The figures in the accompanying table, which are among 
those given in Mr. Colston’s k, furnish some general ideas 
and statistics in relation to the whole history of the Edin- 
burgh water supply. 

In Edinburgh it was an exciting time when the Corporation 
went to Parliament in 1871 for the purpose of extending the 
water supply. The water flea, Daphnia pulex, was a potent 
engine in the hands of the opponents; its likeness appeared 
in newspapers, and in still more gigantic proportions upon 
placards; it was asserted that these fleas deteriorated the 
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atmosphere, and that their dead bodies by putrefaction would 
pollute the drinking-water of Edinburgh, did the city seek 


| any fresh source of supply. These statements exercised a 


| powerful effect upon the mind of the community, who were 


THE BRITISH ASSOCIATION. 


On Thursday, last week, one of the British Association | 
excursions was to the Moorfoot Waterworks, the most recent | 
of all those constructed for the supply of water to Edinburgh. | 
The invitation came from the Edinburgh Water Trustees, | 
who were present in great force, and at the luncheon inci- | 
dental to the occasion the Lord Provost, Dr. Russell, occupied | 
the chair. Sir Frederick Bramwell, whose dictum as to the | 
amount of water:necessary per head of population was at | 





| long in learning the harmless nature of Daphnia pulea, 
| and that it was prevalent at certain seasons in the water 


of the Pentlands, which they had been drinking from 
time immemorial. This is the flea which was proved by 
M. Mascart to have much pleasure in basking in the green 
rays of the spectrum. 

Portmore Loch, the position of which can be seen in the 
accompanying sketch, was mostly of natural formation, a small 
embankment only being necessary to raise the level of the 
water 10ft., to increase the area to 103 acres, and to give a 


The Edinburgh Waterworks. 
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variance with the ideas of most of the Trustees, was present, 
so also was his Excellency Don Arturo de Marcoartu. From 
the speeches made on the occasion, from information given 
us by Bailie Robert Turnbull, from a book printed for the 
Water Trustees and written by Mr. James Colston, and from 
inspection of the works, we have gleaned the following general | 
information about the water supply of Edinburgh, which 
comes from two great general sources—the Pentland Hills 
and the Moorfoot district. The later large supply comes from 
the region just mentioned. Its broader features are repre- 
sented in the accompanying cut. 

The Lord Provost spoke of the lavish supply of water to 
ancient Rome, amounting to 300 or 400 gallons per head per 
day. He omitted to state that the population then knew not 
the legitimate use of soap, which may have had a little to do 
with the matter. The Romans knew how to make soap, but 





used it for pomade. For cleansing purposes it was of about 








storage capacity of 250 million gallons; the top water stands 
at 1000ft. above the Ordnance datum, and the lock is at a 
distance of eighteen miles from Edinburgh. The water is 
conveyed by a fire-clay pipe to the measuring-house at the 
Gladhouse Reservoir, whence it passes into the main conduit 
to Edinburgh. 

The Gladhouse Reservoir is constructed, says Mr. Colston, 
“across the South Esk, by an embankment measuring 
1000ft. in length. It forms an artificial lake of about 400 
acres, and has a storage capacity of 1700 million gallons. 
The top water of Gladhouse stands at 890ft. above the 
Ordnance datum: the embankment rises seven feet above 
that level. There are two outlets—one at the bottom for 
the discharge of compensation water, and the other for the 
town supply, which is placed 25ft. higher. In each case the 
supply is regulated by sluices. The compensation water runs 
off through a conduit 10ft. high by 9ft. wide, built of brick, 











with a stone invert, ina deep channel cut in the hillside near 
the centre of the embankment. The water for the town 
supply passes from the upstand shaft into a pipe 27in. in 
diameter, by which it is led into the measuring Loses.” It 
was at Gladhouse where a handsome house has been erected 
by the Water Trustees that the British Association visitors 
were entertained. 

The reservoir and filtering beds at Alnwick Hill are about 
24 miles from Edinburgh; the reservoir has an area of 
900ft. by 250ft.; is 22ft. deep; there are two exit shafts, and 
there are six filters. Their top water level is 401ft. above the 
Ordnance datum, and 20ft. lower than the adjoining reservoir, 
After filtration the water is led away to the clear water tank, a 
chamber 335ft. long by 120ft. wide, and 17ft. deep, formed of 
substantial masonry, and covered with a roof of brick vaulting 
supported on massive brick pillars. 

In a speech made to the British Association guests by 
Bailie Archibald, of Leith, about improvements made since 
the Corporation took over the water supply in 1871, he said 
that whereas the company was entitled by Act of Parliament 
to derive 64 per cent. upon the money it expended, the 
trustees now supplied water at 3} per cent. upon the money 
which they borrowed. The practical application of that was 
that, for every million gallons the old company could supply 
at 64 per cent., the trust could now supply two millions at 
8} per cent., and that for every twenty gallons per head per 
day that the old company se the trustees now sup- 
plied forty gallous. The Edinburgh Water Trust afforded a 
good and abundsnt supply at a very reasonable cost. Really 
no person could turn on a tap in any part of the district 
from the highest to the lowest, by night or by day, but 
he would get a supply of water; and the water rate 
was only 54d.—about the lowest rate, he believed, in the 
kingdom. During the meeting of the British Association 
Sir Frederick Bramwell had been making comments on the 
subject of water supply. Sir Frederick was a director of a 
company for supplying water in one of the suburbs of 
London, and he had said that 174 gallons per head were 
quite enough there—though he did not mean to say that Sir 
Frederick intended to compare the condition of that suburb 
of London with the city of Edinburgh in regard to water 
supply. Even Mr. Hawksley, who, when called upon, could 
give evidence to the effect that 16 gallons was enough, 
admitted before a Select Committee this year that there was 
no comparison at all between Scottish and English towns, 


and that Scottish towns required about 40 gallons. He 
ag Archibald) did not think that 40 gallons per head per 
ay in Glasgow was corrupting the inhabitants. In 


Edinburgh an average of about 30 gallons per head of popula- 
tion per day was used. They were not to suppose that he 
was encouraging waste at all, but he might point out that, 
supposing this craze of stopping every tap of water supplying 
their dwelling-houses between ten or eleven o’clock at night 
and seven o’clock in the morning were given effect to, what 
the result would be. The Edinburgh Water Trust intended 
to go to Parliament for a new supply of water to make pro- 
vision for the future, and it intended to go upon the principle 
that it was necessary to provide a full supply for the whole 
people without stint, and at the cheapest possible rate. 








VOLK’S INDICATOR VALVE FOR GAS AND 
PETROLEUM ENGINES. 


Tuts valve has been designed to enable those in charge of 
gas engines to determine approximately whether the engine is 
working properly or not, as by its means the compression and 
exploding pressures can be readily ascertained at any 
moment, and for most ordinary working p is as useful 
as the pressure found by an indicator, a test which involves a 
certain amount of preparation, and cannot be carried out by 
the ordinary engine attendant. 

The valve, which is shown in the annexed illustration, is 
attached to the engine at the ordinary “ indicator” hole, and 
is provided with a notched lever and two springs, the weaker 
one just allowing the valve to ‘“‘ blow” with the pressure of 
the compressed charge of air and gas when at the extreme 
end of the lever if all be in good order. If the valve will not 
blow with the spring in this position, it must be slipped 
along toward the fulcrum end of the lever until the valve 
blows ; each notch on the lever means a loss of 10 per cent, 
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from the proper pressure, thus showing that leakage is taking 
place. This will most probably be found to be due to the 
exhaust valve requiring to be ground in its seating; the 
stronger spring should, when at the extreme end of the lever, 
just allow the valve to blow when the explosion takes place ; 
if it does not, the spring must be slipped along and the loss 
ascertained in the same way as before mentioned regarding 
the weaker spring. 

In testing the compression during the running of the en- 
gine, care must be taken to turn off the gas supply before 
opening the “indicator” valve cock. Although, as is well 
known, the individual compressions and explosions vary 
somewhat in pressure in actual practice, by testing during a 
few revolutions the state of the engine can be readily ascer- 
tained. A well-known complaint of users of gas engines is 
that whilst the average work remains the same, the gas bill 
constantly increases. This is mainly due to leakage past the 
exhaust valve, and until the engine refuses to carry its normal 
load no examination takes place, whereas a timely test and 
examination will save gas and prevent annoyance. 











Tue Corporation of Carmarthen, to report with refer- 
ence to an improved water supply for the borough, have called in 
Mr. T, 8, Stooke, Assoc, M. Inst, C.£., Shrewsbury. 
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THE CAPTAIN OF THE “MARY ROSE.” 


A TALE OF TO-MORROW. 

By W. LAIRD CLOWES, 
GOLD MEDALLIST, UNITED STATES NAVAL INSTITUTE, 
— > = 
IV.—A LETTER oF Marque. 


Ir has already been said that the account of the battle 
of Toulon had been sent to the Times by Lieutenant 
Thomas Bowling, R.N., a half-pay officer who had been 
a guest in the Nile. Tn thus corresponding with a news- 
paper this officer had, of course, broken the regulations; 
and it must be admitted that the peculiar circumstances 
of the case did not tend to 
diminish his fault in the eyes 
of his superiors. All that 
he had to 4 should have 
been said to their Lordships, 
and not to the public; and 
when the natural excitement 
consequent upon participa- 
tion in the stirring events 
concerning which he tele- 
graphed had subsided, Mr. 
Bowling was as willing as 
any one to admit this. Un- 
fortunately, he had acted 
upon the impulse of the 
moment, and under the con- 
viction that a whole country 
was waiting in awful sus- 
pense to hear what he hap- 
pened to be able to relate; 
and this rashness cost him 
dearly. On Wednesday the 
moribund Admiralty sum- 
marily removed Mr. Bow- 
ling’s name from the Navy 
List. and ordered that the 
delinquent should be in- 
formed that his services were no longer required by her 
Majesty. 

The next step taken by their Lordships was more 
important, and possibly more necessary. They con- 
vened by telegraph a meting of certain naval officers 
of high rank and great experience at the Admiralty. 
They also obtained 
the presence of the 
sorely-worried Prime 
Minister, and of seve- 
ral of his colleagues ; 
and by three o’clock 
in the afternoon of . 
Friday the Admiralty, oo 
as such, had ceased ~~ “<CG 
to exist. Its place 
had been taken by, 
and its powers trans- 
ferred to, a Supreme 


Board of War, and 
the nominations to 
the Board had all 


been duly confirmed 
by her Majesty. This 
Board was constituted under the presidency of one of 
the Royal princes, a personage of great tact and ex- 
perience in the conduct of affairs, and devoid, of course, 
of political bias; and it consisted of two branches, the 
Naval and the Military. Of the Military it is unneces- 
sary here to say more than that it was not, asthe Naval 
branch was, anew formation. The 
Naval branch was placed under 
the control of a Chief Director 
of Fleets; and for that high 
and responsible office Sir Hum- 
phrey Thornbeigh, an Admiral of 
the widest knowledge, remarkable 
decision of character, and un- 
rivalled administrative ability, 
was chosen by acclamation. Im- 
mediately under him were the 
chiefs of the various departments, 
viz., the Staff and Intelligence 
Department, the Construction 
Department, the Engineering 
Department, the Ordnance De- 
partment, the Victualling Depart- 
ment, the Hydrographic Depart- 
ment, the Stores Department, 5 
the Sanitary Department, and 
the Secretarial Department. 
Many of the old permanent 
officials were retained, but many 
also were discharged; and for 
these retired officers and a few 
civilians, who were chosen because 
they possessed special technical 
knowledge, were substituted. The 
chiefs of departments were, in all 
cases, officers of flag or post rank ; 
several being men who, although they were on the retired 
list, were still full of work and energy; and, in spite of the 
fact that the new arrangements could obviously be not 
expected to work with perfect smoothness at first, the 
knowledge that such officers as Sir Humphrey Thorn- 
beigh, Sir George Lyon, Sir William Howl, Sir Mewstone 
Hewart, and their likes, had undertaken the management 
of affairs, exerted, from the very first, a salutary influ- 
ence on the rather depressed spirits of the Royal Navy. 
The Channel Fleet had sailed from Vigo before the 
advent of the new Board to office: but several fast 
cruisers were despatched to intercept it, and new orders 
were sent to the coastguard vessels and the various dock- 
yards; with the result, that by Saturday, May 2nd, with. 





* The illustrations are by the Chev. Edouard de Martino, 








out the occurrence in the interim of any further mishap, 
the following ships, with steam up and everything ready 
for sea, were assembled within proper defences at Spit- 
head. Battleships: Hercules, Neptune, Audacious, Iron 
Duke, Hotspur, Belleisle, Royal Sovereign, Anson, Cam- 
perdown, Benbow, Howe, Rodney, Triumph, Superb, 
Conqueror, Achilles and Black Prince. At Plymouth 
were the coast defence ironclads Hecate, Hydra, Gorgon, 
Cyclops, and Prince Albert, and the armoured cruisers 
Northampton, Shannon, Aurora, Immortalité, and 
Narcissus. And in the Channel were the lighter cruisers 


Forth, Thames, Mersey, Indefatigable, Latona, Me- 
lampus, Inconstant, Intrepid, Naiad, Arethusa, Medea, 
| Medusa, Barham, Bellcna, Barrosa, Seagull, Rattle- 








The Flest at Spithead 


snake, Spanker, Sharpshooter, Barracouta, Grasshopper, 
| Salamander, Skipjack, Curlew, Speedwell, and Shel- 
| drake. These ships were largely manned by Naval 
Reserve men, who had by this time become available in 
considerable numbers, and by members of the recently- 
| disbanded Royal Naval Artillery Volunteers, a corps 





Deck-plan of the Valdivia 


which at last began to be appreciated. The reinforced 
French Channel Fleet, consisting of the ironclads 
Tonnerre, Requin, Victorieuse, Furieux, Suffren, Vengeur, 
Fulminant, La Galissoniére, and Tempéte, with the 
cruisers and gun vessels Surcouf, Aréthuse, Coétlogon, 
Duguay-Trouin. Epervier, Lance, and Salve, besides 
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The Letter of Marque Valdivia (afterwards Mary Rose) 


torpedo vessels, had gone out with the intention of meet- 
ing our Fleet on its way from Vigo, but had been evaded, 
and was still at sea. For the moment the country was 
almost re-assured, although reports that were in them- 
selves sufficiently bad reached England almost every 
hour, of merchant vessels captured or burnt, both in the 
Channel and in the Mediterranean as well as elsewhere. 
In the meantime Mr. Thomas Bowling, after having 
travelled with all haste by way of Italy, Switzerland, 
Germany, and Holland, had reached England on Friday, 
May Ist, and had found, to his intense chagrin, that his 
occupation had deserted him. An officer who loved his 
profession as he did could have received no heavier blow. 
No one doubted his bravery, his capacity, or his single- 
heartedness. He owed the loss of his commission to no 
fault that reflected on his honour, but solely to the very 








impulsiveness which, in other circumstances, might have 
shown him the way to professional distinction. His 
| position was not enviable, so far as his professional 
| prospects were concerned. 

Thomas Bowling, or, as he was invariably called in the 
service, Tom Bowling, was a lieutenant of a little more 
than eight years’ seniority, and had worn his extra half 
stripe for scarcely three months when it was taken from 
him. Rich and well connected, a favourite in society, 
and a man of great ability, he was, according to the 
opinion of nearly all his unprofessional friends, wasted 
in the service. They would have preferred to see 
| him in Parliament, or in the army, or even living the 
|life of an English country gentleman. But Tom 
Bowling did not adopt that 
view. He was not fond 
of unnecessary talk, there- 
fore he had no Parliamen- 
tary aspirations. He did 
not think that the army 
opened a more _ suitable 
career than the Royal Navy 
toan Englishman. And as 
for country life, he liked it 
only as a temporary relaxa- 
tion. It must be admitted 
that he was not particu- 
larly well fitted for military 
life as we know it in Eng- 
land. His small wiry figure 
would have looked wholly 
insignificant in the uniform 
of any regiment; and he 
had for what may be called 
the superior niceties of 
dress an unaffected con- 
tempt, which would scarcely 
have harmonised with the 
pipe-clay conventionalities 
of the parade ground, or 
the fashions of a garrison 
ball-room. The sea was the only place where he felt com- 
pletely at home. He could shoot or hunt on every day 
of a fortnight’s leave, but at the end of that time he had 
always had enough of it, and invariably longed to be 
on board ship again. He was completely wrapt up 
in his profession; and although he had an income of 
nearly twenty thou- 
sand a year, he would, 
when he returned to 
England on the Ist of 
May, have gladly sur- 
rendered the whole of 
it rather than lose his 
commission. 

He heard the news 
as soon as he arrived 
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in town, and for a 
moment it over- 
whelmed him. But 


he was not a man to 
be for long cast down. 
He had been foolish, 
but he had done 
nothing to beashamed 
|of. His naval friends still had confidence in him: he 
| was rich, young, and strong, and he had an equable 
| oe al of spirits that no misfortune could permanently 
| depress. 

| They have kicked me out of the service,” he said to 
|an officer whom he met in that cheerless waiting-room 
in which the Admiralty has for 
generations permitted its profes- 
sional visitors to cool their heels, 
“and I suppose that they are 
right. But if I live I am going 
to find my way in again, so I’m 
not going to sell my uniform yet, 
though I hope that when I put it 
on once more, I shall find 
another half stripe at least on it.” 

“I’m devilish sorry, Bowling,” 
— said his friend, ‘and I wish you 

— all the luck in the world, but 
% you'll find it an uphill game, I’m 
afraid. After all, you know, 
they’ve let you down pretty easily. 
They might have court-martialled 
ou.” 

“And shot me, perhaps,” con- 
— tinued Bowling, laughing; “for 
heaven only knows what they 
can do in war-time. One of the 
things that I must certainly do 
is to take a course of Queen’s 
Regulations before I get back 

into the service.” 
i “ And what om are you think- 

4 My i ing of doing in the meantime?” 

a $2 asked his friend. 
ae ‘Well, I’ve come here to take 
Uncle Humphrey’s advice, if I can get it, and whether 
I can get it depends upon whether, in his new billet, he 
has leisure to see me. I was his flag-lieutenant years 
ago. You see, France has decided not to observe the 
stipulations of the Treaty of Paris, and both she and we 
are issuing letters of marque. My own idea is to get 
a ship and make a privateer of myself. Do you know 

of anyone who will stand in with me?” 

The officer smiled. ‘I shouldn’t mind something of 
the sort myself,” he said, ‘‘ but I’m going to commission 
the Gossamer to-morrow morning. I wish you were 
going with me, old chap; and I'll take you on board as a 
passenger if you like to come; but as for helping you in 
the privateer business, why, I haven’t any money to put 
into it. I wish I had.” 

“T can get the money, I suppose,” said Bowling 
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awkwardly. ‘ The most serious difficulty is to get men. 
It is a pity that I can’t serve under you as my skipper. 
That’s what I should like.” 

“Thanks for the compliment,” returned Lieutenant 
St. John warmly; “but Iam booked. If you take my 
advice, you will command your own craft. You won't 
find a better qualified man. They are digging up all the 
retired commanders and lieutenants for the new men-of- 
war, the coast defence business, or the merchant cruisers. 
There is a terrible dearth of officers, as well as of seamen- 

ers and stokers ; and I really am almost astonished 
that they plucked up courage to get rid of you. You may 
take it as settled that you won't be able to get any retired 
naval officer, who is fit for duty, to join you.” 

“That’s encouraging. Then I must get the best men 
Ican. Do you know any yachtsmen who are worth 
their grub and who know something of navigation ?” 

“T know Day. He would, I am sure, go with you if I 
were to advise him to doso. I will give youa line to 
him. He is a barrister, who, instead of practising, likes 
to wander about the world in a twenty-ton yawl, or to 
hunt for treasures on desert islands, or to do anything of 
that kind. You may trust him asa sailorman as you 
would trust yourself, and I happen to know that he is in 
town. I daresay, too, that he can introduce you to some 
me men of the same sort. How are you going to get a 
ship ?” 

“ T haven't the ghost of an idea yet. I only got home 
this morning, and I haven’t had time to look about.” 

“And what sort of a sum are you prepared to pay for 
her? Don’t think me inquisitive. I may be able to 
help you.” 

“ As much as I can raise,” answered Bowling. “I’m 
ready to put all I am worth into the business, and I 
fancy that I know others who will take a share. Do you 
really know of a vessel ?” 

“Yes, Ido, but the figure is high. Of course when 
war broke out, no man-of-war that happened to be lying 
in the contractor’s yards was allowed to leave. Now, 
there’s a very fine armoured cruiser in the Tyne. She 
has been built for one of the South American Govern- 
ments, and she is practically ready for sea. Indeed she 
was to have been handed over yesterday. I happen to 
know that the builders are going to offer her to the 
Admiralty for £300,000. That's a big sum, but the craft 
is a very smart and likely one, and she can do her 17 
knots without using forced draught. Why not try to get 
her? The Admiralty—I mean the Board of War—is 
scarcely likely to buy her; for we can hardly man the 
ships we have.” 

Bowling knitted his brows and gazed reflectively at the 
bare floor. “‘Humph!” he exclaimed after a pause, 
“itis a big sum; but I'll think about it. Who are the 
builders ?”’ 

“The Elswick Company; and the ship’s name is the 
Valdivia.” 

“Then give me that line to your friend Day. I’m 
staying at the Grand Hotel.” 5 

St.John scribbled a hasty note and gave it to Bowling. 
“Good-bye,” he said, “‘ and good luck to you, and don’t 
forget to drink the saucy Gossamer’s health.” And, 
having been at length summoned to the presence of one 
of the chiefs, he hurried away upstairs. 

Bowling himself saw Sir Humphrey Thornbeigh, or 
Uncle Humphrey as he was affectionately called in the 
service; but when, after giving him as many details as 
possible of the Toulon affair, he sounded him upon the 
subject of restoration to the Navy, the Admiral assumed 
a rather horny-eyed expression, and gave him no 
encouragement. ‘You have contravened the Queen's 
Regulations; you must take the consequences as they 
have been dealt to you by the late Board.” That was 
Uncle Humphrey’s verdict, and the brief interview was 
ended. 

But Bowling, who knew the Admiral well, was not very 
astonished when, later in the day, a messenger brought 
him a note which ran: “ My dear Bowling, make it con- 
venient to take an unofficial breakfast with me to-morrow 
morning at the Admiralty at eight o’clock, and in the 
ogee believe me yours faithfully, Humphrey Thorn- 

igh.” 

It was barely noon when Bowling left the Admiralty— 
noon on Friday, the lstof May. He walked thoughtfully 
to his hotel, sat for five minutes with a pipe between his 
lips in the smoking-room, and then rose suddenly, left a 
message as to where he might be found and hurried 
across the road to Craig’s-court. His solicitor had an 
office there. The solicitor was a little Jew, shrewd, but 
honest as the day. 

‘Look here, Lawson,” Bowling began, as soon as he 
was in the presence of the lawyer. “I’ve not come to 
spin you a yarn about the battle, and I don’t want sym- 
pathy, and I don’t want advice ; I just want your help. 
Can you give me the rest of the day, luncheon time 
and all ?” 

‘IT suppose I can, if it is a matter of business,” said 
Mr. Lawson. 

“Very good. First of all, tell me how much money 
have you in the house? I want a deuce of a lot at once. 
In the meantime be good enough to send this note to 
Mr. Day, of Gray’s Inn, and let the messenger ask Mr. 
Day, with my compliments, whether he can make it con- 
venient to call and see me here as soon as possible.” 

The solicitor called a clerk, and despatched him with 
the note. “I could let you have a thousand in an hour, 
Mr. Bowling,” he said. 

“A thousand! Why, man, that’s of no use tome. I 
want heaps more. What am I good for? How much 
a ee raise on me? How much can you borrow on 
me ” 

“What do you want?” 

“I want three hundred thousand pounds by this time 
to-morrow.” 

Mr. Lawson fell back gasping. ‘Three hundred thou- 
sand pounds!” he ejaculated. “* What?” 

“Three hundred thousand pounds,” repeated Bowling. 

Can you raise it, or can you not?” 





“TI daresay I can raise it, if only I have time enough ; 
but by this time to-morrow—” 

“Tf you can't do it, or the greater part of it, someone 
else must. But you can do it; you have interest with 
bankers, and people of that sort. Now, be a good fellow 
and spare no pains, and no expense; and, above all, waste 
no time over the business. Sell me up entirely if neces- 
sary, body and soul. Get rid of everything.” 

“But, Mr. Bowling,” said the solicitor, who suspected 
his client of sudden madness, “in justice to yourself, let 
me know what you are going to do ?” 

“You know that they have deprived me of my com- 
mission ?” 

dt gg 

“Well, I’m going to buy it back again. I’m going to 
endeavour to render them anxious to have my services 
once more. To be brief: I'm going to buy a ship and 
take out letters of marque, and get to sea as soon as I can 
manage it. Now you know all you want.” 

“ But surely you are not going thus hastily to embark 
your whole fortune in such a precarious venture ?” 

“Well, don’t let us argue, that is my intention. Now, 
will you take the needful steps at once ? This office must 
be mine for the next day or two. You must give me a 
room in which I can see people, and a clerk to write 
letters, and a boy to run messages; and I must be able 
to carry on here, if necessary, night and day.” 

Lawson made no audible reply, but rang a bell, in 
answer to which a second gentleman of Hebrew physi- 
ognomy entered. 

‘‘ Lazarus,” said the solicitor, “‘ Mr. Bowling wants to 
raise three hundred thousand pounds at once—mind you, 
at once. Please see what can be done, and don’t lose a 
moment. You have the papers, and Mr. Bowling will be 
close at hand. I wish him to have a table here. Put 
another also for Mr. Brownlow, who is to hold himself at 
Mr. Bowling’s entire disposal until further notice. I can 
undertake no further business to-day. If anyone calls, 
say that I am engaged.” 

Mr. Lazarus disappeared. 
Lawson, ‘and I'll do mine.” 

Mr. Brownlow was a most capable clerk and shorthand 
writer, and he saved Bowling no end of trouble. He took 
down from Bowling’s dictation a long telegram to Messrs. 
Armstrong, Mitchell, and Co., asking that firm to send 
immediately to London an agent fully competent to 
negotiate for the disposal of the Valdivia. He also took 
down telegrams to several people who, Bowling imagined, 
might be willing to assist or join him, Finally the clerk 
took down a telegram addressed to the proprietors of the 
Times. ‘In consequence of my dispatch to you from 
San Remo,” it ran, ‘the Admiralty has removed my 
name from the Navy List. I intend to take out letters 
of marque, and I shall be glad to learn what assistance or 
co-operation you may be inclined to render me in fitting- 
out a vessel. Time presses.” 

In the course of the afternoon Mr. Day called in reply 
to Bowling’s note. He was a tall, untidy, slim, slightly 
bowed man, with black hair and moustache, spectacles, 
and a somewhat hesitating and nervous manner of 
speech. He looked very little like a barrister, and still 
less like a sailor; and at first, Bowling was very far 
from being favourably impressed. But it soon appeared 
from his conversation that Mr. Day knew a good deal 
about the sea, and, what was perhaps as important, he 
proved to be an intimate friend of the Duke of Norland, 
a nobleman who, besides being of immense wealth, 
possessed an adventurous spirit, and had much influence. 

“It is very curious,” said Day, after Bowling’s plans 
had been partially explained to him, “that only last 
night, when I was dining with the Duke, he suggested 
that I should buy a steam yacht and fit her out as a 
privateer. He offered to supply some money—he didn’t 
say how much—and I told him that I was quite ready to 
put down what I could afford, though that, I am sorry 
to say, is only a matter of a few hundreds. The worst 
of it is, however—and I told him so—that I know 
nothing about steamships. I'm quite willing to join you 
in any capacity; indeed, I shall be only too pleased if I 
can be useful. I'll go and see the Duke at once, and try 
whether I can’t persuade him to take a hand in your 
venture. Of course, he won’t go himself; but I don’t 
doubt that he’ll take a share, possibly a big one.” And 
Mr. Day departed, promising to lose no time and return 
later. 

This was satisfactory, as far as it went. Not less so 
was the reply of the proprietors of the Times, who, in 
the course of the afternoon, sent a representative to 
Craig’s-court. This gentleman, after thanking Bowling 
for his account of the Toulon affair, listened to the 
outlines of the scheme, and then said he was empowered 
by his principals to take on their behalf a twentieth 
share in the first cost of the vessel, on condition that a 
twenty-fourth share in the net profits—if any—of the 
venture should be guaranteed to them, and that Bowling 
should contrive to act as their correspondent. Lawson 
at once drew up a form of agreement to this effect, and 
the representative of the Times took it away with him, 
he also promising to return later. 

The next visitor of importance was an emissary from 
Elswick. He had, upon receipt of Bowling’s telegram, 
been dispatched by special train to town, and brought 
with him full particulars of the Valdivia. These were 
briefly as follows :— 

The Valdivia is a steel twin-screw armoured cruiser of 
6900 tons displacement, with engines capable of deve- 
loping 8000 indicated horse-power with natural draught, 
and of giving a speed of seventeen knots, and capable of 
developing 12,000 indicated horse-power with forced 
draught, and of giving a speed of nineteen knots. The 
vessel’s dimensions are: Length, 328ft.; beam, 60ft. 8in.; 
depth to upper deck beams, 35ft.; mean draught, 21ft. 10in. 
She has a complete water line belt of compound armour, 
over 6ft. 5in. wide, with a maximum thickness of 11}in., 
a complete protective deck of 2in. steel, and above the 
deck a light central redoubt 134ft. 6in. long, armoured 
with 4in. steel. The armament consists of four 9°2in. 


‘He'll do his best,” said 








23-ton breech-loaders thus disposed, viz., one on the fore. 
castle, having an are of training over 135 deg. on each 
bow; one on the poop, with a similar arc of training on 
each quarter; and one in a sponson on each broadside 
amidships, with an arc of training over 180 deg. on 
the beam. Each of these guns fires en barbette over 
an armoured breastwork, and is covered by a steel 
screen. The secondary armament consists of eight 
47in. quick firing guns disposed in pairs in lightly 
armoured steel turrets, one on each bow somewhat abajft 
the barbette, and one on each quarter somewhat before 
the barbette. These guns all train over arcs of 135 deg, 
The twelve guns above named are on the upper deck, 
where also are mounted four 6-pounder quick-firing guns, 
and six 5-barrelled Nordenfelt machine-guns. In each of 
the two tops there is a Maxim gun of rifle calibre; and 
on the main deck there are ten 6-pounder quick-firing 
guns, three being on each broadside within the redoubt, 
two forward and two aft. There are six ejectors for 
Whitehead torpedoes, one in the bow and one in the stern, 
being under water. There are also three powerful 
electric search-lights, a steam-cutter, and steam-pinnace, 
and the usual boats and fittings. The ship has two 
funnels, and has fore-and-aft sail on two light masts, each 
of which is, provided with a military top. The coal 
capacity of the bunkers is 400 tons, an amount suflicient 
for 7000 knots, steaming at a speed of ten knots. 

The Elswick agent laid before Bowling these, together 
with more detailed particulars, as well as plans, diagrams 
and inventories; and, Bowling very speedily decided 
that, if he could raise the necessary money, the vessel 
would exactly suit his views. She was of a type, fast 
and well armed and fairly well protected, especially at 
the water-line, that was absolutely unrepresented in the 
Royal Navy, although the Chilian ship Arturo Prat was 
on very similar lines. He felt that, while she promised 
to be an excellent cruiser, she was powerful enough to 
tackle, in case of need, any but the most formidable 
battleship. Having, therefore, engaged the agent to 
remain for twenty-four hours in London, and to keep 
open Messrs. Armstrong’s offer for that length of time, 
Bowling set to work with renewed energy to solve the 
financial problem. 

In this he was greatly assisted by the Duke of Norland, 
who in the course of the evening drove to Craig’s-court 
with Day. The Duke was an eminently practical man. 
He was too old, he said, to go to sea in the Valdivia, and 
he could, he knew, be more useful on shore. What he 
would do was this. He would undertake, in conjunction 
with his friends, to form a syndicate which should take 
a half share in the cost and a two-fifths share in the pro- 
ceeds of the venture, provided that Bowling and his 
friends would bear the remaining half of the cost and 
accept the remaining three-fifths of the proceeds. In 
the meantime, Bowling might draw on him personally 
to the amount of a hundred thousand pounds. 

During the interview, in the course of which this un- 
expectedly satisfactory arrangement was arrived at, 
several of Bowling’s friends, who had been summoned 
by telegraph, called; and as Day had mentioned the 
business to some of his acquaintances who were yacht- 
ing men, several of them also dropped in. Moreover, 
the representative of the Times returned; the Duke sent 
round to the clubs for certain of his friends, naval and 
otherwise, in whom he placed confidence; and the 
emissary from Elswick was summoned from his hotel. 
By midnight, therefore, a committee of ways and means, 
with full powers, was in session in the largest room of 
Mr. Lawson’s office, and when it broke up at daylight, 
nearly everything was settled. The Duke drove home; 
Day and two of his friends departed to visit the various 
ports and to engage men; and Bowling, finding that it 
was nearly five o’clock, and remembering that he was 
due at Sir Humphrey Thornbeigh’s breakfast table at the 
Admiralty at eight, relinquished every idea of turning in, 
and instead, wrote some letters, had a cold tub in the 
kitchen by favour of Lawson’s housekeeper, and then 
walked over to Whitehall. 

Sir Humphrey was waiting for him. ‘ Well, Bowling,” 
he said, ‘‘ yesterday you came to see the Admiral, who, 
I hope, made you feel that you had behaved most 
improperly. To-day you have come to breakfast with 
the old friend and shipmate, who is very sorry that you 
are out of the service, and who will do all that is in his 
power to help you. I don’t mind saying that I look 
upon you as too good an officer to lie rusting on shore in 
such times as these. What are you going to do? Have 
you any plans?” 

Bowling related not only what he proposed to do, but 
what he had already done; and Uncle Humphrey’s grey 
eyes sparkled. ‘You haven't let the grass grow under 
your feet,” he said: “ but you don’t suppose that I’m 
going to let you take such a fine fighting craft as the 
Valdivia out of the country, and man her with a lot of 
‘‘long-shore ullage ” that will render her anything but a 
credit to anyone concerned. NotI! yet since you have 
been so prompt, so energetic, and, I may add, so dis- 
interested, I don’t feel that I should be altogether con- 
sulting her Majesty’s interests by thwarting you. Per- 
haps, even, it is my duty to help you a bit. Oblige me 
by ringing the bell, Bowling.” 

A servant appeared, and Sir Humphrey ordered him to 
bring in certain volumes and lists which he mentioned. 
When they were before him he said, ‘‘ Now Bowling, 
you know how hard pressed we are for men. I’mafraid 
we can’t spare you much that is worth having. But here 
are the names of some retired officers, commissioned and 
otherwise, whom we intend to call out. Some have not 
been long out of employment, as you may see. If you 
like to choose half a dozen-of-them, and can let me 
know that they are willing to go with you, I'll undertake 
that the Royal Navy shall not want them just at present. 
Do you understand ? I believe that they may be as use- 
ful with you as with us, for the Valdivia is a fine craft, 
and you ought to be able to make something of her. But, 
mend 9 you, I reserve the right to take these officers when 


I want them, and I expect you to submit yourself in 
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general way to my orders. You know me well enough 
to understand exactly what I mean. You have your 
chance, Bowling, and it seems to me a bright one. May 
God bless you.” 

Bowling was much moved by Sir Humphrey’s kindness 
to and confidence in him. e selected two warrant 
officers and three lieutenants, substituting for his first 
choice one or two names which Sir Humphrey suggested 
as being more suitable. Then, with a feeling that some | 
of his most formidable initial difficulties had been 
removed, he bade good-bye to his patron, walked to his 
hotel, packed up his gear, and, in pursuance of an under- 
standing which had been come to at the meeting in 
Craig’s-court, took the earliest possible train to New- 
castle, where, alone, he could attend to the immediate 
fitting for sea of his first command. Inthe train he enjoyed 
the most refreshing sleep that had come to him since the | 
catastrophe off Toulon, for new hopes and enthusiasms had 
taken the place of old anxieties and despondencies. 

(To be contunued.) 








character, owing to somewhat similar effects produced 
afterwards. Round 8 struck the observer’s right-hand 
top corner of the plate, at 22in. from the top and 238in. 
from the right edge—see figure. This projectile entered | 
its point, reaching to a depth of 18in. from the face of the 
plate, making a small star-shaped opening from 0:25in. to 
0°50in. wide. A through crack was made at the top and 
side, separating a fragment at the corner, as shown in 
figure. The projectile rebounded entire for 16ft. and 
then spun off a few feet to the right. Its diameter was 
increased 0°48in., and its length reduced 0-91lin. No bolts 
were started. Round 4, struck 23in. from the bottom 
and 28in. from the right edge. This projectile also 
penetrated its point, reaching to a depth of 18in. from the 
face of the plate, forming a small star-shaped opening. | 
It then rebounded 70ft., spinning on its point for about a | 
minute. It proved to be set up in length 1°03in. and | 
increased in diameter O°6lin. No cracks were made. 
Round 5, struck 23in. from the bottom and 23in. from 
the left edge. This projectile broke up like rounds 1 and 
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HARVEY NICKEL ARMOUR PLATE TRIAL. 


WE have received very full and authentic information | 
on a trial of a Harvey nickel steel plate, which we regard 
as showing a great step in advance of anything yet 
tested. We feel a difficulty 
in using the emphasis that 
the plate deserves, simply 
because we have now had 
to report such repeated 
remarkable steps in the 
increase of resisting power, 
that what is really only 
justice, sounds like extrava- 
gant commendation. It 
may be seen by a glance 
at the figure we give here- 
with, which is taken from 
an official photograph, that 
we have before us a 104in. 
plate which has borne the 
attack of five 8in. projec- 
tiles better than such a 
plate used to behave under 
an attack of 6in. shot of 
the same quality. The 
striking velocity of the 8in. 
shot is, it is true, lower 
than has been given to the 
6in., but the blow is never- 
theless enormously greater. 
A 6in. Holtzer shot with 
even 2075ft. velocity has 
an energy of 2986 foot-tons, 
and acalculated perforation 
through steel of 10°36in. 
The Sin. projectile fired on 
this occasion, with 1700ft. 
striking velocity, had an 
energy of 3008 foot-tons, and 
a calculated perforation 
through steel of 11°7lin. 
The weight of the plate was 
probably about 9°23 tons. 
It has therefore borne five 
blows, each of which 
represented 542°5 foot-tons 
per ton of plate, or a total 
of 2712°3 foot-tons per ton 
of plate. When we say 
it has borne this great 
shock, we speak the literal 
truth, for this amount of 
energy has actually been 
delivered against its face. 
That it has been enabled to 
bear it as well as is the case, 
is due to the circumstance 
that in three out of five 
rounds the shot was shi- 
vered against the hard face 
imparted to the metal. 
Judging from the photo- 
graph, the radiating white 
splashes are just discerni- 
ble, which is evidence of 
complete disintegration of 
metal. These were formerly the infallible indication 
that chilled shot were employed, as we have noticed 
before now. 
exhibited on the impact of forged steel projectiles was in 
the trial of Tresidder’s plates last year, and we are glad 
to be able to state that great progress has been made 
with these, of which we hope in a short time to give a 
report, but our present business is with the remarkable 
result before us. 

The trial was made on July 28rd last at Indian Head, 
at the naval proving ground. The dimensions of the 
plate were, as in previous trials, 8ft. by 6ft. by 10‘5in. 
It was mounted on a backing of 86in. of oak, with lin. of 
skin. It was supported by side plates, as shown in the 
photograph. The gun contarel was an Sin. piece, 35 
calibres long, which fired a Holtzer forged steel shot 
weighing 2501b., with a striking velocity of 1700ft. per 
second. Round No. 1, was fired at the centre of the 

late. The projectile broke up leaving the fragment of 

ead, shown in the figure, without any cracks. The 
deepest cavity measured 1}in. below the plate face. No 
nuts or bolts were started. Round 2, was at a point of 
impact 23in. from the top and 23in. from the left edge— 
see figure. This projectile broke up like the preceding 
one without any cracks being developed. There appears 
to be a deep indentation immediately over the broken 
shot head, such as implies considerable energy in the 
fragment which made it, after separation from the body 
of the shot. Weare in some doubt, however, as to its 
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The plate is reported to be in as excellent condition as it | 
appears in the illustration. It is slightly dished from top | 
to bottom. No bolts are started, and the only crack is the 
“through ” one, by which the right-hand top corner is 
detached. We have a difficulty in accounting for the 


indent shown beneath Round 3, and also those over it, 
| seeing that this projectile remained intact. 
The first occasion on which we saw them 


Probably 
their character is masked in some way by the photo- 
graph. It may be that they are caused by the detach- 
ment of pieces of target, and are of the nature of 
fracture holes, rather than indents. It appears that the 
fragments of the broken projectiles show that the masses 
of the points embedded in the plate are comparatively 
small. It is estimated that none of them have entered 
to a greater depth than from ltin. to 2in. The plate 
surrounding these points is singularly cold, the shot 
fragments themselves hot enough to boil water, from 
which it may be concluded that very little molecular 
work is done on the metal of the plate. The back of the 
plate shows bulges about 0°75in. high and 1lin. across 
opposite Rounds 1,2, and 5. Rounds3 and 4 have bulges 
18in. across and 2°5in. high, with star cracks as above 
mentioned. 

We have already remarked on the excellent behaviour 
of this plate. However, one half of the plate exhibits 
higher powers of resistance than the other. The same 
peculiarity was exhibited by the Harvey nickel plate, 
which proved itself the best in the last Indian Head 
trial. In both cases one-half of the plate, taking it 
vertically, yielded both to perforation and to fracture to 
a much greater extent than the other. It is impossible 
for us to learn more from this than the bare fact of the 





difference in quality that may be found in plates subjected 
to the Harvey process. We imagine, however, that the 
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manufacturers may be able to draw useful lessons from 
such marked results if they have carefully watched the 
process of manufacture. In fact, the main interest of 
this trial centres in the Harvey process. We are by no 
means familiar with all the effects that may be pro- 
duced by the use of nickel, but we know enough 
to feel confident that the extraordinary powers of 
resistance to perforation exhibited by the plate in 
question is not due to nickel but to the adamantine face 
imparted by the Harvey process. It is said, as we have 
before noticed, that there are difficulties in the way of 
utilising this process in the manufacture of armour gene- 
rally. However this may turn out, our business is now 
to record that it has obtained a most remarkable success. 

We cannot conclude without expressing our acknow- 
ledgement to Captain Folger, the Chief of the Bureau of 
Ordnance, for the liberal policy by which we are allowed 


| to learn the valuable results obtained by trials which are 


pioneering us in the important investigation of the 
possibilities of keeping out the best projectiles by armour 
with a face capable of breaking them up. We only 
hope that the English results may be shown to be capable 
of rivalling them. 

A second plate was proved at Bethlehem proving 
ground on July 30th. Both plate and test were as far as 
possible identical in the Government and Bethlehem trial. 
It will be seen, however, that the plate tested at Bethle- 
hem appears to be of the 
same quality as the better 
half of the one of which 
we have given the photo- 
graph. Five 8in. Holtzer 
steel projectiles broke up 
on its face without produc- 
ing any cracks. So far as 
the report extends, then, 
the behaviour of this plate 
was perfect. The breaking 
up of the projectiles we 
have attributed to the suc- 
cess of the Harvey process, 
but the entire absence of 
cracks may seem to indi- 
cate the influence of nickel. 
Whether this is actually so, 
could only be determined 
by further trials. Nickel, 
at the Annapolis _ trial, 
seemed to prevent crack- 
ing. If this property can 
be combined with such 
hardness as to break up 
the best steel projectiles, 
we have the best possible 
elements for armour. It 
may, however, be that 
plates without nickel may 
behave equally well. We 
do not know quite to what 
stress the plate was sub- 
jected by projectiles which 
broke up with as little per- 
foration as those in ques- 
tion; nor indeed can we 
say that nickel plates have 
always exhibited special 
resistance to fracture. At 
Ochta, Schneider's plate 
with 2 per cent. of nickel 
exhibited more fracture 
than Vickers’ plate with 
none of that metal in it. 
We have adopted nickel 
to some extent in this coun- 
try, and it has met with 
considerable favour both in 
America and, above all, 
with Schneider; but we 
need a better acquaintance 
to be sure of it. 





THE JUNIOR ENGINEERING 
Socrety.—The members of the 
above Society have this year, 
for their usual summer excur- 
sion, taken a round of some of 
the principal industrial centres 
in Lancashire and the district, 
the programme including visits 
to most of the leading establish- 
ments and works of engineering importance in the neighbourhood. 
The excursion practically commenced by a visit to the locomotive 
works of the London and North-Western Railway Company at 
Crewe, on Saturday last. This was followed on Monday by visits 
to various works in Manchester, including those of Messrs. Hulse 
and Co, and Mather and Platt, and the Salford Corporation Sewage 
Works, where the members were entertained at luncheon by Mr. 
Joseph Corbett, the borough engineer. Tuesday was spent in a 
visit to Bolton, which included an inspection of the works of 
Messrs. John Musgrave and Sons and Messrs. Dobson and Barlow, 
where the members were entertained at luncheon by Mr. Benjamin 
Dobson. Wednesday was well filled up with visits to the extensive 
cotton spinning and manufacturing mills of Messrs. Richard Haworth 
and Co., the Adelphi Works of Messrs. Robert Kay and Sons, 
Salford, the works of Messrs. Thomas Hoyle and Sons, Manchester, 
the Rhodes Works of Messrs. Schwabe and Co., Middleton, and 
the Openshaw Gas Engine Works of Messrs. Crossley Bros. Inthe 
evening, the members held their annual dinner at the Grosvenor 
Hotel, Manchester, Mr. Sydney H. Wells, A.M.I.C.E., occupying 
the chair. The usual loyal toasts having been duly honoured, Mr. 
W. J. Spence proposed the textile industries, which was responded 
to by Mr. Benjamin A. Dobson, who touched upon the very unsatis- 
factory outlook of the Lancashire cotton industries. The Chairman 
next ee the Manchester Ship Canal. To this toast Mr. E. 
Leader Williams responded and explained in detail the many unfore- 
seen difficulties which had been encountered in the construction of 
the Manchester Ship Canal, that have so largely increased the first 
estimated cost. He pointed out that the original plan of bringing 
the sea at a uniform level to Manchester could never have been 
carried out, and in his view the canal as at present constructed 
would, so to speak, be the lurry for the conveyance of goods 
between Manchester and Liverpool. Other toasts followed. On 
the following day visits were made to the works of the Manchester 
Ship Canal. 
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THE POLLET SWING BRIDGE, DIEPPE 


Figs 33to84 Arrangement of Valves and A Pivot D. Locking & unlocking 
distributing pipes B Tilting(lifting off lock) Fig 34 Plan E. Supply pipe 
C Rotation icin F. Return 


Fig 33 Elevation 
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THE POLLET SWING BRIDGE. 


Machinery : General arrangement.—The use of hydraulic 
pressure for working the swing bridges was adopted without 
hesitation, hydraulic machinery having been already in- 
stalled in the port of Dieppe in order to work the engines of 
the locks connected with the new maritime establishment. 
To choose between the different mechanical systems was 
more difficult. A movable bridge is generally supported by 
three supports, one at the extremity of the longer suspension, 
the other at the extremity of the short span, and the third 
being the central support. Starting from this point, the 
systems may be reduced to three principles. 

By the first system, the supports at the long and at the short 
swing span ends are fixed; the superstructure is invariably 
fixed to the head of a hydraulic pivot. To unlock the end 


supports before rotation, the pivot is raised to a height corre- | 
sponding to the deflection of the spans. By the second | 


system the supports are movable; the superstructure is 
carried by a pivot surrounded by a crown of rollers. Before 
rotation the extremities of the girder are released, being 
raised by hydraulic screw-jacks which permit the wedges 


laced between the support blocks to be withdrawn. The | 


ridge is at a fixed level. By the third system the support of 
the short end of the girder is movable, and that of the long 
end is fixed ; the superstructure rests on the pivot without 
being fixed to it, but can, on the contrary, rotate around it. 
The extremity of the short end of the girder is detached 
before rotation, being raised by hydraulic lifts, which enables 
the wedges forming the supports to be withdrawn, as in the 
previous case; the superstructure being no longer sustained 
at the extremity, balances, and the girders can swing. 

The first system is very simple, which has caused it to be 
adopted for structures of small dimensions; for bridges of 
long span it presents a serious difficulty. On account of the 
great weight of the superstructure, and of the relatively con- 
siderable deflection that the girders take, the pivot must be 
of large diameter, and be raised to a great height. If during 
rotation the pivot should fail, either in consequence of the 
rupture of the pivot press or from a defect in the gland 
packing, the superstructure might descend suddenly, and 
great damage might result. 





has been employed for large bridges—notably for the New- | the masonry, as shown in the two-page supplement of THE 
castle bridge—has not these disadvantages, but it presents | ENGINEER, July 29th. Two hydraulic Pr 

two others. In the first place, the crowd of rollers, which, | 
together with the pivot, supports the weight of the super- | principal girders 18-42 m. from the pivot. 

structure, constitutes a complicated mechanism requiring The diameter of the pivot is such that under the action of 
careful working, and is costly to maintain on account of the water, ata pressure of 50 kilogs. per square centimetre, the 
wear. In the second place—and this is an important con- | vertical pressure that it exercises under the superstructure is 
sideration—the water under pressure must be conducted to  iusufficient to raise it; the rising can only take place when 
the extremity of the girder in order to move the supports, | the pressure of water is made to act simultaneously in the 
and as it would not be desirable to place a water pressure | pivot press and in the balance presses. As in all bridges 
pipe 40m. in length in the bottom of the channel, in the | moved by water pressure, the rotation is obtained by means 
case of the Pollet Bridge it would have been necessary to | of two apparatuses worked by ropes, placed parallel under 
place a double pipe more than 700m. long, crossing the lock, 
| in order to unite the central machinery to the left bank of | 
the channel, which would be to incur a considerable expense. | crown, which is fastened below the superstructure and joins 





chosen. The arrangements adopted may be described as | bridge on being brought into use, the opening is effected in 
follows :—The ram of the press, forming a pivot, carries the 
parts shown in Figs. 25to 28, page 134. When working, the 
| superstructure does not rest on the pivot,"a play of some 


ay ] 
Point of Support 
et free End | Pipot 


millimetres being left between the two cylindric surfaces. | of the supports of the culasse are put into communication 
The ends of the girders rest on a plate of cast iron A, Fig. 4, | with the water pressure. The wedges retire, and the extremity 
fixed to the edge of the wall on the left hand, at 5:34 m. from | of the culasse becomes free. (4) To set the superstructure 
the pivot, on a cast iron plate B fixed to the border of the | in balance : The superstructure being still sustained by the 
right-hand wall, and at the extremity of the girders on a| central and balance presses, the latter are emptied. The 
movable support G, formed of a sliding wedge between two | pistons descend under the weight of the superstructure, the 
cast iron plates, one bolted under the superstructure, the | culasse—on account of its excess of weight of twenty tons— 
other fixed into the masonry. The culasse, or shorter swing | descends and rests on the rolling path. During this balancing 
arm of the girders, carries two rollers D, placed 20°50 m. | the central press remains under pressure; but as it is in- 
from the pivot. These rollers are normally 0°16 m. above the | sufficient of itself to support the superstructure, the pivot 








The second system—the bridge with a fixedjlevel—which | path over which they run, formed of a circular rail fixed into 





s, called balance 
presses, are also placed in the masonry to the right of the 


















the superstructure on the central pier. The rotating chain is 
fixed to one of these apparatuses, passes round the cast iron 









It is the third system—the balance bridge—which has been | the other rotary press, as shown in the supplement. The 






the following manner ;—(1) To throw the pressure on to the 
central press—the pivot—the cock is opened and put into 
communication with the water under pressure; the pivot 
takes up the play mentioned and then stops, the central press 
FIG.4 | being insufficient to raise the superstructure. (2) To bring 
| the pressure to bear upon the balance presses, the cock is 

| opened and they are brought into communication with the 

.,..: | water; the pistons come into work under the ends of the 

!._—_: 5 a ’ | girders, and the superstructure rises under the combined lift 
Press of the balance presses and of the central press; it is suffi- 
= { _| cient to maintain the superstructure at some millimetres 
soo =| 20000 | above its normal horizontal position, in order to withdraw the 
390 500" supports. To lower the culasse, or short end of the girder, 
the apparatus which governs the movement of the wedges 
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LARGE SPECIAL PLANING AND SLOTTING MACHINE 


MESSRS, HULSE AND CO., SALFORD, ENGINEERS 
(For description see page 155) 
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descends at the same time and bears upon the bottom of the | being 390,500 kilos. 
press cylinder. (5) Toturn the bridge: Pressure being main- | 

tained in the central press to diminish the weight on the | surfaces a pressure per square cm. of # x 1°27? 
surface of the bottom of the press cylinder, the rotating | a 
presses are put into communication with the water pres- 
sure. 

The pivot of the bridge—see preceding page—is 1:27 m. in 
diameter; the hollow semi-cylinder, which serves as a socket | 
to the rod fixed under the trimmer, and which is forged in | 
one with the piston, 090m. long and 0-65 m. in diameter. | 
The bottom of the pivot and of the press cylinder carry a 
circular steel band 1m. in exterior diameter and 0:50 m. in | 
interior diameter, projecting 0:020m.; it is by the circular | 
surface of these bands that the pivot rests on the bottom of | 
the press cylinder. The steel band fixed to the pivot is | 
furnished with grooves, to facilitate greasing. The body of | 
the press is of cast iron, 0°175m. thick. The interior of it | 
communicates with the water pressure, which before entering | 
it crosses a cylinder full of glycerine, so as to secure a perfect | 
greasing. 

The power exercised therefore under the pivot, being 

O72 | 
* x 1:37 x 50 kilos., making | 


There is consequently on the friction 
390°500 


— 7990 = 84 


| kilos., a very low figure for the steel, so that the durability of | 
| the surfaces is secured. 

Balance presses.—The 
balance presses consist of 
a plunger piston, movable 
vertically in a cylinder 
and surmounted by a 
plate, which acts under 
the flanges of the princi- | 
pal girders at the moment | 
of rising. The piston and | 
the cylinder are of cast | 
iron ; they have been co- | 
vered with a bronze jacket 
001m. thick. The lower 
part of the piston is0°22 m. 
high and 0°74 m. in dia- 
meter, which is reduced 
to 066m. in the upper 
part, forming a sort of 
rod to the plunging piston ; 
the reduciion of the dia- 
meter produces at the 








50 kilos. per square metre, is 





633,385 kilos., insufficient to raise the bridge, which weighs | —- ENS 
810 tons without the help of the balance presses. During | 
rotation, the pivot resting on the steel crown, projecting from | 
the bottom of the press cylinder, is charged with the total | 
weight of the superstructure, 810 tons, diminished by the | 
weight of the culasse, 20 tons borne by the rollers, making | 
790 tons. A part of this weight is balanced by the water | 
pressure, which acts under the pivot beyond the surface of | 


support, over a zone of i [ r9F a ( 1-002 —0-50 ¥] = 6-777 | 


square cm., and on the grease grooves representing further 1:21 
square cm., making a total of 7990 square cm. The pressure | enabling the under part of the piston to be brought into 


a retreat, forming a circu- 
lar surface of 974 — 


being 0:04 m. in width. 
The cylinder or body of 
the press has two orifices ; 
one at the lower part, 





point where it takes place | 





is 7-990 x 50 kilos. = 399°500 kilos.; this leaves for the weight | communication with the water pressure, or with the pipe 
borne by the supporting crown 790°500 kilos. — 399°500 kilos., ' ending at this orifice; the other at the upper part, en- | 





abling the water pressure to be brought to bear on 
the circular surface of the piston. When the two 
orifices are simultaneously brought into communication 
with the water pressure, the press rises, owing to @ cor- 
responding strain of 50 kilos. per square centimetre 
acting on the surface of a circle 0°66m. in diameter—the 
surface difference between the base A and the circular 
surface B. If while leaving in communication the upper 
orifice with the water pressure, the lower orifice is put into 
communication with the evacuation, the press descends and 
comes to a standstill in consequence of the pressure which is 
exercised on the circular surface of the piston—see tilting 
press, next page. A stroke of 0°23m. has been given io it. 
On a line with the presses, when balancing takes place, the 
superstructure falls 0:147m.—0-16m. from the culasse 
rollers. If about 0:147m. be added to this figure, 0-010 m. 
corresponding to the rise which has to be given to 
the superstructure to bring it to its normal position to 
facilitate the landing or unlanding, it will be seen that the 
necessary stroke to be given to the piston is 0-157 m,; the 
difference 0:230m.-0:157m.=0:073 m., is the play which 
during rotation remains between the bridge in balance and 
the press in repose. The diameter 0:66 m. has been determined 
by the following considerations. When the superstructure is 
raised in balance, the whole weight of the bridge is at first 
thrown on the central press, the tilting or balance presses 
having only to support the preponderance—20 tons—of the 
culasse over the long arm or volée; little by little the extremity 
of the volée nears its resting place, and when the contact is 
established, while the balance presses continue to raise the 
culasse, the superstructure bears upon three points, viz. : 
the supports of the volée—the central press—the balance 
presses. 
The previous article on this bridge was published in our 
impression for the 29th July last, page 95, and 5th August, 
e105. A page engraving showing the turning presses was 
published last week at page 134. 


(To be continued.) 
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THE MILLING EXHIBITION. 
No, III. 

Rounp the sides of the hall occupied by the recent exhi- 
bition, and under the galleries—we regret that so much 
of the centre space was unoccupied—were a number of 
machines and appliances useful or even essential to the 
miller. Most of these have already been noticed, but 
amongst the remaining exhibits were those of Messrs. 
J. Stanniar and Co., of Manchester, who showed a col- 
lection of their well-known wire gauze and perforated 
metals, also a compact four-roller mill, with rolls 20in. long 
by Qin. diameter, geared in pairs, and fitted with adjustable 
feed without automatic regulator. Messrs. Stanniar’s 
purifier, fitted with Emerson new patent sieve, with means 
for altering the exhaust by moving small flaps standing over 
the silk to a more or less steep angle. When these flaps are 


approached together at their upper edges they form a series | 


of ridges, running lengthwise of the sieve; and the wind 
coming up through narrow channels, formed at the ridges 
into a comparatively 
wide space, loses 
velocity and allows 
the fluffy particles 
to be recovered. 
Messrs. J. Bedford, 
and Co., Argus Foun- 
dry, Kirkstall-road, 
Leeds, showed acom- 
bined horizontal 
wheat scourer and 
polisher, consisting 
of a conical iron 
cylinder, clothed 
with wire, with an 
internal brushing 
arrangement. The 
conical cylinder re- 
volves as well as the 
internal brush. 
Messrs. Avery and 


Son, Birming- 
ham, exhibited a 
compact form of 


automatic weighing 
machine, patented 
by Richardson. This 
machine is adapted 
for automatically 
weighing and deliver- 
ing a continual 
stream of grain, 
checking the number 
of weighings, and 
can be used by the 
miller for regulating 
the supplyto his first- 
break rolls, and so 
imsure an exact 
amount beingground : 
per hour. The machine also adapts itself to either a 
varying supply from the silo and elevator, or an irregular 
delivery of the grain weighed. It consists of an ordinary 
weigh beam, weight scale, and receiving hopper quite free 
in their working, and being unencumbered with the usual 
stops and balancing weights, it may be treated as an ordinary 
scale. 

Messrs. Van Gelder and Apsimon, amongst a large show of 
their wheat separators, cleaners, and washers, have a well- 
made double excentric separator and grader, of which we 
give asection. The first object in this machine is to separate 
all large and small refuse, and then to grade into two or 
three sizes, so that the grain may be more suitable to be 
further separated by the oat, barley, cockle, and rye cylinders. 
As such the machine is equally well adapted for wheat, barley, 
malt, oats, and other grains or seeds. The grain is fed into 
the hopper A, Fig. 5; a feed roller and slide regulates the 
feed very accurately and constantly. As the grain falls from 
the feed roller a strong current of air carries off all the dust 
and most light material. It then falls on a spreading plate 
C, which sends it in an even stream on the top sieve C’, 
which separates the large foreign matter. Passing through 
the top sieve, it falls on the second or sand sieve E, where 
sand, rape, seed, weevil—alive or dead—is got out. Proceed- 
ing further, the grain falls on a third sieve F, where peas, 
vetches, &c., are taken out and delivered. When falling 
through the third sieve the grain is again aspirated, and 
smut balls and weevilly grain and light grass seed removed. 
The two following sieves make the three grades. If only two 
grades are required the third grade is made into offal by 
putting in a finer sieve. Tosuit different grain each machine 
is supplied with a double set of sieves with different perfora- 
tions. These sieves can all be changed in about a quarter of 
an hour. The grades, when falling from the sieves, are again 
aspirated through louvre boards, and the offal deposited into 
suitable receptacles, as shown. The driving pulley runs at 
200 revolutions per minute, and the cranks at about 300 per 
minute; notwithstanding this high speed the machine is well- 
balanced, and at the Exhibition was not even bolted down. 
Other machines of this firm was a new patent stone 
extractor, washer, and damper. The tank has a movable 
overflow pipe to regulate the height of the water, and 
the mud outlet is fixed at the lowest point of the sloping 
bottom of the tank. A paddle conveyor, which swings from 
the cross driving shaft, descends with its lower end in the 
water. The inclination of the conveyor is regulated by means 
of a winch, worked by a handle attached to a worm and 
worm wheel. The bottom of the conveyor is made of thick 
copper plate, perforated in a peculiar way, which prevents it 
from being clogged. A small water-supply pipe runs along the 
conveyor, with numerous taps by which the supply of water 
can be regulated. There is also a large tap tosupply or renew 
the water in the tank. The inclination of the conveyor has 
to be regulated according to the grain to be washed, and the 
supply pipe for the same is made in the shape of a telescope. 
By sufficiently raising the conveyor it is at once a damping 
worm. The mode of working it is as follows ;—The conveyor 
is lowered into the water to such a depth as may be desired 
and the grain, fed through the telescope tube, passes through 
the water in a few seconds. The stones and hard clay 
separate and sink as soon as they are immersed and fall into 
the bottom of the conveyor, and gradually into the stone-box. 
The wheat, gradually rising out of the water, is left to drain 
for a moment, and then receives a spray of clean water from 
one or more of the supply taps. The object of this is obvious, 
as the water which the grain has just left is already dirty, 
and it is not advisable that it should be allowed to remain in 





contact with the grain. The number of taps to be turned on 
on the supply pipe, is to be regulated by the colour of the 
water which td through the perforated copper bottom, 
and which runs away through the double bottom under the 
conveyor. The operator can in this way easily ascertain the 
state of cleanliness of the grain. The higher portion of the 
conveyor is used as a dryer, and discharges surplus moisture. 
| It is essential to the successful working of the machine that 
pure and cold water be used, and the tank and conveyor 
ought to be thoroughly cleansed and rinsed out at least once 
in every twelve hours. The stones are taken out of the 
stone-box as desired by means of a small perforated ladle 
supplied with each machine, to lift the stones out whilst 
working, so as to see that no good grain is wasted, and to 
test the working of the machine. The operator regulates 
the valves in the stone-box according to these tests. 

Messrs. Rainforth, Messrs. Nalder, Penney, and Boby 
exhibit examples of their respective manufactures of screens, 
| which seem to be all that can be desired for their special 
‘ purposes, and are well known in the world. Messrs. Potter, 








t 
Fig. 5—VAN GELDER’S DOUBLE ECCENTRIC SEPARATOR 


of Great Eastern-street, E.C., showed examples of wove wire 
for miller use, and a wire weaving loom in operation, weaving 
wire cloth 40in. wide. 

Several vacant spaces on the floor, where only well-known 
names in white letters are seen, have given a rather bare 
appearance to the whole show, their exhibits not having put 
in an appearance, but we hear from those present that they 
have been well paid for the trouble and expense of exhibiting, 
and no doubt, if not immediately, they will, at no very 
distant date, meet with increased trade. There were also a 
large number of gas engines by the principal makers— 
Crossley, Tangye, the Griffin, the Trent engine, the Stock- 
port, and a collection of small steam engines by Hindley. 








THE BRITISH ASSOCIATION. 


SECTION A.—MATHEMATICAL AND PHYSICAL SCIENCE. 


THE following is from the address of the president of 
this section, Professor Arthur Schuster, Ph.D., F.R.S., 
F.R.A.S. 


Nature teaches us how a beautiful complex of beings, mutuall 
dependent on each other, is formed by improving those parts whic! 
are best and most useful, and letting the rest take care of itself. 
But in many of the changes which have been made or are proposed 
the process of reform is very different. The weakest points are 
selected, our attention is drawn to some failure or something in 
which we are excelled by other nations, and attempts are made 
to cure what perhaps had better be left to become rudimentary. 
The proceeding is not objectionable as long as the nourishment 
which is applied to develope the weaker organs is not taken from 
those parts which we should specially take care to preserve. To 
apply these reflections to the question with which we are specially 
concerned, I should like to see it more generally recognised that 
although there is no struggle for existence between different 
nations, yet each nation, owing to a ber of cir tances, 

its own peculiarities, which render it better fitted than 
its neighbours to do some particular part of the work on which the 
progress of science depends. No country, forinstance, has rivalled 
France in the domain of accurate measurement, with which the 
names of Regnault and Amagat are associated, and the Interna- 
tional Bureau of Weights and Measures has its fitting home in 
Paris.1_ The best work of the German Universities seems to me to 
consist in the following up of some theory to its logical conclusions 
and submitting it to the test of experiment. I doubt whether the 
efforts to transplant the research work of German Universities into 
this country will prove successful. Does it not seem well to let 
each country take that share of work for which the natural growth 
of its character and its educational establishment best adapt it? Is 
it wise to remedy some weak point, to fill up undoubted gaps, if 
the soil that fills the gaps has to be taken from the hills and 
elevations which rise above the surrounding level? 

As far as the work of this section is concerned the strongest 
domain of this country has been that of mathematical physics. 
But it is not to this that I wish specially to refer. Look at the 
work done in Great Britain during the last two centuries; the work 
not only in physics, but in astronomy, chemistry, biology. Is it 
not true that the one distinctive feature which separates this from 
all other countries in the world is the prominent part played by 
the scientific amateur, and is it not also true that our modern 
system of education tends to destroy the amateur? By amateur I 
do not necessarily mean a man who be other occupations and only 
takes up science in his leisure hours, but rather one who has had 

1 Much of the good work done by this Bureau remains unknown, owing 
to the miserly way in which their publications are circulated. No copies 
are supplied even to the University libraries. The explanation, of course, 
is “‘ want of funds.” In other words, England, France, and Germany, 








together with other nations, unite to do a certain kind of work, but 
cannot afford to distribute a few 
for whose benefit the work is uni 





copies of the publication to the public 
en, 


no academical training, at any rate in that branch of knowledge 
which he finally selects for study. He has probably been brought 
up for some profession ted with science, and only begins 
his study when his mind is sufficiently developed to form an entirely 
unbiassed opinion. We may, perhaps, best define an amateur as 
one who learns his science as he wants it and when he wants it, [ 
should call Faraday an amateur. He would have been impossible 
in another country; perhaps be would be impossible in the days 
of the Science and Art Department. Other names will occur to 
you, the most typical and eminent being that of Joule. It is not 
my purpose to discuss — distinguished amateurs have been so 
numerous in this country, but I am anxious to point out that we 
are in danger of losing one great and necessary factor in the origi- 
nation of scientific ideas. One of the distinctive features of an 
amateur is this, that he carries not the weight of theories, often 
not the weight of knowledge, and, if I am right, there is a distinct 
advantage in having one section of scientific men beginning their 
work untrammelled by preconceived notions, which a systematic 
training in science is bound to instil. Whatever is taught in early 
age must necessarily be taught in a more or less dogmatic manner, 
and, in whatever way it is taught, experience shows that it is 
nearly always received in a dogmatic spirit. It seems important, 
therefore, to confine the early training to those subjects in which 
preconceived notions are idered an advantage. It isto me an 
uncongenial task to sound a note of warning to our old Universities, 
for the chief difficulties in which they are placed at present are 
due to the fact that they have given way too much to outside 
advice; but I cannot help expressing a strong conviction that their 
highly specialised entrance examinations are a curse to all sound 
school education, and will prove a still more fatal curse to what 
concerns us most nearly, the progress of scientific knowledge. If 
school examinations could be more general, if scientific theories 
could only be taught at an age when a man is able to form an 
independent judgment, there might be some hope of retaining that 
originality of ideas which has been a distinctive feature of this 
country, and enabled our amateurs to hold a prominent position 
in the history of science, At present a knowledge of 
sed theories seems to me to kill all knowledge of scientific 
‘ac 

It is by no means true that a complete knowledge of everything 
that has a bearing on a particular subject is always necessary to 
success in an original investigation. In many cases such knowledge 
is essential, in others it is a hindrance. Different types of men 
incline to different types of research, and it is well to preserve the 
dual struggle. The engine which works out the great problems 
of nature wen | be likened to a thermo-dynamic machine. The 
amateur supplies the steam and the Universities supply the cold 
water; the former, boiling over often with ill-considered and 
fanciful ideas, does not like the icy douche, and the professional 
scientist does not like the latent heat of the condensing steam, 
but nevertheless the hotter the steam and the colder the water the 
better works the machine. Sometimes it happens that boiler and 
cooler are both contained in the same brain, and each country can 
boast of a few such ina century, but most of us have to remain 
satisfied with forming only an incomplete part of the engine of re- 
search. But while it is necessary to recognise the great work done 
by the unprofessional scientists, it seems not untimely to draw 
their attention to the damage done to themselves if they overstep 
their legitimate boundaries, and especially if they seek popular 
support for their theories, which have not received the approval 
of those who are competent to judge. An appeal from Alexander 
sober to Alexander drunk will not prove successful in the end. 
The gradual disappearance of the amateur may be a necessary 
consequence of our increased educational facilities, and we must 
inquire whether any marked advan’ are offered to us in ex- 
change. There is one direction in which it would seem at first 
sight, at any rate, that a proper course of study could do much to 
facilitate the progress of research. 

On another occasion I pointed out that two parties are necessary 
for every advance in science, the one that makes it and the one 
that believes in it. If the discoverer is born, and cannot be made, 
would it not be possible at any rate to train the judgment of our 
students so that they may form a sound opinion on the new 
theories and ideas which are presented to them! It is too early as 
yet to judge in how far our generation is better in this respect 
than the one that has gone before them, but on closer examination 
it does not seem to me to be obvious that any marked improvement 
is possible. Every new idea revolutionising our opinions on some 
important question must rily take time before it takes a 
proper hold on the scientific world. Is it not true that anyone 
who can at once see the full importance of a new theory, 
and accept it in place of the one in which he has been 
brought up, must stand at a height almost equal to that 
of the originator? The more startling and fresh the new concep- 
tion the fewer must be those who are ready to adopt it. But look- 
ing back at the history of science during the present century, is 
there much evidence that great discoveries have been seriously de- 
layed by want of properappreciation? We may hear of cases where 
important papers have been rejected by scientific societies, and 
occasionally a man of novel ideas may have been too much 
neglected by his contemporaries. I donbt whether such cases of 
apparent injustice can ever be avoided, and, simply looking back 
on the great changes involved in matters of primary importance, 
such as the undulatory theory of light, the conservation of energy, 
and the second law of thermo-dynamics, I cannot admit that there 
is much reason to be dissatisfied with the rate at which new 
theories have been received. Those who experience a temporary 
check, owing to the fact that public opinion is not ripe for their 
ideas, are often amply rewarded after the lapse of a few years. 
The disappointment which Joule may have felt during the time 
his views met with adverse criticisms from the official world of 
science was no doubt amply compensated by the pleasure with 
which he watched the subsequent progress of research in the new 
domain which his discoveries have opened out. The point is not 
one of academic interest only, for the fear of repressing some 
important new discovery has a detrimental influence in another 
direction. The judgment of the scientific world seems to me to be 
tending too much towards leniency to apparently absurd theories, 
because there is a remote chance that they may contain some germ 
of real value. A new truth will not be found to suffer ultimately 
by adverse and even unreasonable criticism, while bad theories 
and bad reasoning, supported by the benevolent neutrality of 
those to whose judgment the scientific world looks for guidance 
are harmful in many ways. They block the way to an inde- 
pendent advance and encourage hasty and ill-considered generalisa- 
tions. The conclusion I should draw from the considerations I 
have placed before you are these: I believe that a reasonable 
censorship exercised by our scientific societies is good and 
necessary ; that those whose fate it is to be called on to express an 
opinion on some work or theory should do so fearlessly according to 
their best judgment. Their opinion may be warped by prejudice, 
but I think it is better that they should incur the risk of being 
ultimately found to be wrong than that they should help in the 
propagation of bad reasoning. There is one matter, however, on 
which all opinions must agree. Worse than bad theory or logic is 
bad experimental work. Should we then not oa, one d preserve 
any influence or incentive which encourages the beginner to avoid 
carelessness and to consider neither time nor trouble to secure 
accuracy? There is no doubt to my mind that the prospect of 
admission to the Royal Society has been most beneficial in this 
respect, and that the honourable ambition to see his paper 
published in the ‘‘ Transactions” of that Society has preserved 
—_ a student from the premature publication of unfinished 
work, 

His subject leads Professor Schuster to consider the history of 
the science of energy and the numerous terms which have formed 
the subject of controversy for years. He also dwells upon the 
history of electrical theories, What is electricity ? Maxwell’s inves- 
tigations, the experiments of Lodge, Rayleigh, and others, the 

















discharge of electricity through gases, and so on, 
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RAILWAY MATTERS. 


A prosect is at present on foot to construct a railway 
to the summit of Ben Nevis. Itis intended to make it like to 
the Righi Railway in Switzerland, on the cog-wheel system. Plans 
and specifications are already existent. 


Mayor MaRINDIN remarks thatif strict obedience to the 
rule regarding the working of the Westinghouse brake cannot be 
enforced, the only safe thing to do is to forbid the use of the con- 
tinuous brake in terminal stations, except when emergency arises. 


Mr. G. P. Neexe, the chief superintendent of the 
London and North-Western Railway, has lately been the recipient 
of a handsome memento from the dea Twice a year, in May 
and August, her Majesty visits Balmoral, and in June last he com- 
pleted his hundredth journey in charge of the train on behalf of his 
company. Upon the fact becoming known to the Queen, her 
Majesty, through General Sir Henry Ponsonby, presented him with 
an elegant, massive chiming clock, bearing the following inscrip- 
tion ona tablet beneath the dial :—‘‘ Presented by Queen Victoria, 
Empress of India, to Mr. George Potter Neele, in recognition of 
the care and attention he has given to her comfort and safety when 
travelling on the London and North-Western Railway for the last 
31 years.—1892.” 


To meet the reduced hours of the men and to secure 
the additional traffic, the Great Western Railway Company had to 
run 352,409 extra passenger train miles, and 189,265 extra yoods 
train miles, making a total increase of 541,674 miles run during the 
past half-year. The result of the working out of the train mileage 
was that the company have earned 4s. 3}d. per passenger train 
mile, as compared with 4s, 3d., a little more than a halfpenny ; 
while the goods trains earned 5s. 1}d. per train mile, as compar 
with 5s, 3d. The company therefore lost 1#d. per train mile, due 
almost entirely to the increase in wages. The percentage of expen- 


NOTES AND MEMORANDA. 


In London 2755 births and 1421 deaths were registered, 
or 195 above, and 193 below, the average numbers in the corre- 
sponding weeks of the last ten years, The annual death-rate per 
1000 from all causes was 17°4. 


A process which is claimed to render petroleum “ in- 
explosive and uninflammable ” has been described, and consists in 
adding 2 1b. of copper sulphate to every forty gallons of petroleum, 
the whole being well stirred together and left for six hours, when 
the liquid is ready for use. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18:0 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. Wolverhampton 
was best with only 12°5, and Burnley highest with 24:2. 


THE Special Committee of the Manchester Ship Canal, 
charged with the consideration of the Manchester Ship Cana! 
affairs, have prepared and collected a number of reports. It 
appears now that instead of the Parliamentary estimate of 
£9,812,000, the total cost of completing the canal, exclusive of 
land not immediately required, is now estimated at £15,176,172, 
or, deducting the cost of deferred works, at £14,871,499. 


THE total yield of Indian coal has during the past few 
years increased thus :—1886, 1,389,000 tons ; 1888, 1,708,000 tons ; 
1889, 2,045,000 tons; 1890, 2,168,000 tons. During the same 
period the importations of coal by sea decreased from £49,000 tons 
in 1886 to 605,000 tons in the year 1889, but rose in 1890, under 
the stimulus of a high rate of exchange between silver and gold, 
to 784,000 tons ; of this the bulk came from England, while 12,014 
tons came from Japan and 10,017 from Australia. The use of 
Indian coal is extending, not only on railways, but on sea-going 





diture to receipts is again higher, standing at 55°715, as pared 
with 54846 per cent. Shareholders will be gratified to learn that 
the company’s fire insurance fund amounts to £100,000, and the 
steamboat depreciation fund has been increased from £198,000 to 
£207,000 ; the company bave now written £207,000 off what cost 
them £340,000, 


Tue report of the directors of the Birmingham Central 
Tramways Company shows that the electric department has again 
been conduc at a loss, chiefly due to the heavy charges for 
revewal of batteries. The cable department has again shown a 
gratifying result ; and it is evident, upon routes of heavy traffic 
and severe gradients, no other system of traction at present in 
operation can compete with the steel rope. Further extensions are 
contemplated, for the company have under ‘consideration the con- 
version of the Stratford-road line into a cable line, which would be 
a source of profit to the company and convenience to the travelling 
publie, and would increase the security of the Corporation. There 
is a balance to the good from the steam cars of £19,853, from the 
borse cars and omnibuses of £3269, and from the cable cars of 
£15,584 ; while the electric cars yield a balance to the bad of a 
considerable sum, thus confirming the experience elsewhere of 
battery tramcars, and especially of such cars as are used at 
Birmingham, 


On the 9th inst. a Government inspector paid a visit 
to Barry Dock, and inspected, on behalf of the Board of Trade, 
the new railway extension works just completed between Barry 
Dock and Barry Stations. The commissioner, who was accom- 
vanied by Mr. R. Evans, general manager, Mr. J. Robinson, 
M. Inst. C.E., resident engineer, and other gentlemen, pronounced 
the works to have been carried out to his entire satisfaction, and 
the new portion of the line will no doubt be certified for opening 
forthwith. The inspector, Major Yorke, R.E., afterwards returned 
to London, There is now a double passenger line between Barry 
and Barry Dock. Hitherto the traffic has been worked by a 
single line on the staff system, but in future no delay will be caused 
by one train waiting for the other, either at Barry or Barry Dock 
stations, as before. Extensions of bridges and culverts were 
rendered necessary in connection with the work. The whole was 
carried out by Mr. John Robinson, M. Inst, C.E., the resident 
engineer of the company. 


For the first time for many years the chairman of the 
Great Western Railway Company was able at the recent meeting 
tc announce an increase in the number of both first and second-class 
passengers carried, In the past half-year the company carried 
763,221 first-class passengers, earning £129,004, an increase of 
81,000 in numbers and of £2373 in money. The second-class pas- 
sengers carried numbered 2,591,110, and have produced £160,552, 
and this shows an increase in numbers of 136,900, but a diminution 
of £1800 in money. No fewer than 26,056,834 third-class passen- 
gers have been carried, producing a revenue of £1,194,782, an 
increase of 1,678,000 in numbers and of £51,000 in receipts. The 
first-class passengers yielded the company 3s. 44d. a mile, as 
against 3s, 8d.—the effect of passengers travelling a shorter dis- 
tance ; the second-class passengers 1s. 2'8d., against 1s, 3}d.; and 
the third-class earnings dropped from 11}d. to 11d. per mile. The 
decrease of £28,000 in merchandise, Mr. Saunders attributes 
entirely to the loss in the export trade, chiefly in the North and 
South American shipments, due mainly to the well-known financial 
crisis in the Argentine Republic and the M‘Kinley tariff. 


A PROVINCIAL contemporary says :—‘ The project of 
pevitineg an ocean mail steamship pier at Portishead, Bristol, is 
eing pushed forward with vigour. e money, about £200,000, 
is promised by a syndicate of London financiers, and a provisional 
contract has been entered into with Messrs. Pearscn, of London, 
who are in negotiation for the purchase of the necessary quarries 
for raising the stone. The Great Western Railway Company, over 
whose system the traffic will go, are discussing the question of 
allowing a rebate to the Pier Company, in order that the latter 
may lower their dues, or rather the Great Western have conceded 
the — of allowing a rebate, and the amount alone remains 
to be settled. The whole subject will be brought before the local 
authorities within a few weeks under the following circumstances :— 
‘In an Act of Parliament under which the Pier Company will pro- 
ceed with their works, there is a clause requiring that a certain 
portion of any pier to be built between Portishead and Firefly 
Rock shall consist of a viaduct. For economical and other reasons 
the company wish to make the pier solid throughout, and the corpo- 
ration will be asked to waive their requirement in that respect.’ "f 


An electric tramway has recently been established at 
Marseilles to serve the outskirts of the town in the direction of the 
Aix route. The line commences at the Cannebiére, ascends the 
Rue d’Aix, which has a gradient of 6 to 7 per cent., and proceeds 
as far as Saint Louis. Here is situated the terminus of the octro 
depot and various important refineries, blast furnaces, &. The 
total length of the tramway, which consists of a double line nearly 
the whole of the distance traversed, is three and three-quarter miles, 
The line is arranged on the overhead trolley system, the return 
being formed by the rails. Each car is fitted with two motors, and 
the speed, which is regulated by means of a rheostat, ranges up to 
ten miles an hour. When empty the car weighs 10 tons, and with 
a full compl t of gers about 13 tons, With rd to 
the steep gradient in the Rue d’Aix, more than 25 electrical horse- 
power are ag ee required to propel the car up the incline, 
whilst for the descent a special brake, in addition to that ordinarily 
used, is provided. Considerable delay in starting the electric 
tramcars was caused by the Post and Telegraph Administration, 
which only authorised the service after the operatin, company 
agreed to eventually pay no less than £2400 for the Goubling of 
the telephone wires which ran parallel with the tramway. This 
has, however, not been done, but no particular interruptions in the 
telephone service have taken place, owing to the proximity of the 
trolley wires, 











Tue chief item in the report of the British Association 
Committee on Underground Temperature, read the other day, was 
the description of experiments made on a deep boring in America. 
This boring was about 5in. in diameter, and 4500ft. deep, and was 
lined with iron pipe. It was dry except just near the bottom, 
where water had accumulated. It was ial that the temperature 
rose about 1 deg. Fah. for every 82ft. increase of depth. As they 
descended the increase of temperature was slightly more rapid. 
The temperature at a depth of 4462ft. was only 110°15 deg. Fah., 
that at the surface being 51 deg. 


On October 14th and December 10th and 138th, 1891, 
the Greenwich time-ball was not raised on account of the violence 
of the wind ; and on April Ist, 1892, the springs of the mean solar 
clock failed to act, so that the ball did not drop, nor was an 
signal transmitted to the Post-office. On October 19th, throug 
sudden failure in the electric train of the mean solar clock, the 
signal at 13 hours was 8 seconds late. On November 22nd— 
Sunday—the Greenwich signal did not reach the General Post- 
office torough failure in the connections outside the Observatory. 
On all other days the time-ball was dropped correctly. 


Accorp1nG to a method of making hydraulic cement 
mortar for building purposes, hydraulic cement is mixed with sand, 
gravel, or ballast, and finely ground, constituting a mixture which 
the patentee calls ‘‘sand cement.” This composition is said to 
form an efficient mortar when mixed with sand or other inert 
aggregate in the same manner as undiluted cement, the grinding 
causing the cement to be distributed very evenly throughout the 
mass, and thus coat the sand particles more perfectly. A dilution 
of as much as sixteen parts of sand to one of cement is said to be 
attainable without unduly impairing the adhesive power of the 
cement, 


Dr. A. Bucwan, in recently describing the circulation 
of currents in the North Atlantic, said that these currents were 
lost at a depth of over 500 fathoms, below which depth the ocean 
had always a constant temperature at all depths. he same con- 
dition was reached at 1500 fathoms in the Pacific Ocean. He 
traced the course of the warm dense salt water issuing below the 
surface from the Mediterranean through the Straits of Gibraltar. 
This, he said, travelled northwards, skirting the west coast of 
Europe, and thus warming the water even to the north of Norway. 
He considered that the current was sufficiently warm and strong 
to prevent the entrance of icebergs into the North Sea. 


A NEw method of making ordinary mortar consists in 
the preparation of the lime by admixture with water, and, if 
necessary, sifting or straining and subsequent settling in a tank 
or reservoir until it assumes a putty-like smoothness, and mixing 
with sand in a mortar mixer. The mortar mixer may be of any 
ordinary construction, but that illustrated and described consists 
of acircular trough, rotated about a vertical axis by toothed 
gearing, and provided with two stirring shafts and a conical valve 
for permitting the discharge of the mortar from the bottom of 
the pan when the mixture is’ complete. The chief claim of the 
patentee is the thorough slaking of the lime and the production of 
a homogeneous paste therefrom. 


Wiru the exception of normal hexylene, described by 
Williams, and erythene which was obtained by Caventou, no well- 
defined hydrocarbons have yet been isolated in a pure condition 
from the light oil of compressed gas; M. A. Brochet, author, finds 
that this oil may be regarded as an abundant source of normal 
hydrocarbons, which can only be prepared with difficulty by other 
methods, After having collected the volatile products in bromine, 
and separated large quantities of aromatic hydrocarbons by dis- 
tillation, he succeeded in isolating 20 grammes of amylene, and 
40 grammes of hexylene from a litre of the crude oil. The Journal 
of the Society of Chemical Industry says he also detected the 
presence of other unsaturated hydrocarbons in the oil, and found 
that they al] contained a normal chain of carbon atoms, 


A “porous plaster” for building purposes is formed, 
according to a recent patent, by adding bicarbonate of soda alone 
or with a limited amount of dilute acid to ordinary plaster of Paris. 
The following is the prescription given :—‘‘ For 1 cubic centimetre 
(sic) of porous plaster : 500 Lurene Ca + 700 to 750 grammes 
water, 23 grammes bicarbonate a, 20 grammes sulphuric acid 
5 per cent., 23 grammes bicarbonate soda, 15 grammes sulphuric 
acid 5 per cent. In place of the acids, equivalent quantities of 
salts—such as acid tartrates, acetate of alumina, &c.—may be 
employed.” The composition is said to be light, 1 cubic metre 
weighing only 640 kilos., as against 1230 kilos, for ordinary plaster 
of Paris, also to be a bad conductor of heat and sound, and to be 
unaffected by dry rot even when it contains, as an alternative, 
wooden laths, osiers, rushes, and the like organic material. 


Tue automatic drop of the Deal time-ball failed on 
twelve days in 1891 owing to interruption of the telegraph connec- 
tions; on one day—November J1th—high wind prevented the 
raising of the ball; and on February 18th the ball was not raised, 
as some alterations were being made in the cylinder. On October 
19th the ball was dropped 8 seconds late through the error in the 
Greenwich signal. On this occasion it was raised again and 
dropped by hand at 14 hours. There were repeated failures in the 
automatic return signal from Deal last November, and it was 
ultimately found by Captain Wrottesley, R.E., of the Post-office 
Telegraphs, that these were due to the accumulation of grease 
which for many years had been applied to the piston on account 
of the excessive windage in the cylinder, intended to act as an air 
cushion. The cylinder was cleaned out, the windage corrected by 
an asbestos pad, remounted, and on February 18th the ball was 
dropped by hand at 14 hours, The signal has since been received 
regularly, 





MISCELLANEA. 


SEVENTY-FIVE per cent. of the students of the City of 
London College, under Professor Henry Adams, who sat at the last 
May examination of the Science and Art Department in machine 
construction, obtained first-class certificates, and twelve and a-half 
per cent, obtained second-class certificates. 


A contract for the supply and erection of the construc- 
tional ironwork for the Meredith’s Wharf Depét of the City of 
London Electric Lighting Company, Major-General Webber, C.B., 
and Colonel Seddon, engineers, has been let to Messrs. Peirson 
and Co., Fenchurch-street, London, for £2896. 


THOosE on board the s.s. Glenshiel, Captain R. D. Jones, 
are naturally proud of a pretty smart piece of coaling work they 
recently performed at Port Said. One of the officers, writing to a 
friend, says: ‘‘ We took on board 602 tons of bunker coals, and 
put all in bunkers, with the exception of 20 tons, in 1 hour and 25 
minutes. We began at 9.15 a.m. and finished at 10.40 a.m.” 


Tue Hungarian Minister of Commerce has published 
an official report of the progress made in the blasting operations 
which are now being carried on at the Iron Gates on the Lower 
Danube. The Times says the report states that there is no reason 
to fear that the work will not be finished by the end of December, 
1895, when the time arranged by contract for the completion of the 
work will expire. 


THE new hopper dredger Triton, constructed by Messrs. 
W. Simons and Co. for the Government of Ceylon, under the 
direction of Messrs. Coode, Son, and Matthews, C.E., Westminster, 
after very satisfactory ones and steaming trials on the Clyde, 
in presence of Mr. Coode, C.E., and Mr. Wilson Wingate, N.A., 
sailed from Greenock on the 7th inst., and passsed Gibraltar on 
the 16th, all well, on her way to Colombo, 


Tue Marblehead, the eleventh cruiser made for the 
United States Government, was launched at Boston, U.S., on the 
1lth inst. This is the first large warship that has been launched 
at Boston since 1848, Her length is 257ft., her beam 37ft., and 
she steams eighteen knots. She is equipped with two 6in. and 
eight 5in. breech-loading rifled guns, six 6-pound and two 1-pound 
rapid-tiring guns, two Gatlings, and six torpedo guns, 

A RamseGaTE correspondent says that by next summer 
Ramsgate will present to the visitor quite a different appearance, 
so great will be the effect of the extensive improvement works 
which are being carried out on the sea front. The main portion of 
the work—the approach from the West Cliff to the harbour and 
the deepening of the harbour—is now well in hand. This part of 
the work forms a contract for £39,000, but the whole improvement 
scheme is estimated at over £60,000. The shingle for the concrete 
is dug out of the Sandwich flats, which the sea left centuries ago, 
and it is conveyed in barges to Ramsgate. 


NEWBOLD REVEL, the country seat of Mr. H. E. Wood, 
is to be supplied with an extensive electric lightinstallation. Alto- 
gether some 500 lights will be employed in the house, stables, 
swimming bath, gymnasium and racket court, and it is also pro- 
posed to fit a search light projector on the roof of the house in 
order to illuminate the surrounding country. Mr. A. C. Swinton 
is arranging the plant, which will consist of two ‘‘ Parsons” steam 
turbines and dynamos supplied with steam from two Cornish 
boilers. It will be very similar to the plant recently completed by 
Mr. Swinton at Lambton Castle for the Earl of Durham, which we 
illustrated some little time ago. 


THE first stage of deepening the natural harbour of 
Aden to a depth of 20ft. below low water has just been completed. 
Vessels which have hitherto avoided coaling at this port during the 
south-west monsoon, and many that have done so only at con- 
siderable risk and loss of time, will now be able to coal in the inner 
harbour without any interruption or difficulty. The second stage 
of the deepening will be carried out to a depth of 26ft. below low 
water, which work, it is understood, will commence forthwith, 
The dredging operations were commenced in December, 1890, 
under the supervision of Mr. W. S. Child, A.M.1.C.E., who has also 
charge of the works about the harbour. 


THE wages question in the engineering trades of the Tyne 
and Wear districts has not yet been adjusted, and the menat a meet- 
ing held on Saturday passed a resolution in which they stated that 
the employers had not justified themselves in asking for any reduc- 
tion of wages, since they had not placed any statement, except a 
vague one, before the committee, showing that they were entitled 
to a reduction, and, moreover, they had absolutely refused to 
produce any copy of contract prices or other documents to support 
their claim before the men’s deputation which had met them on 
behalf of the amalgamated society. The men have now entrusted 
the whole question to the General Committee, with full authority 
to act. At the shipyards the wages of the platers, anglesmiths, 
rivetters, caulkers, and holders up are to have their wages reduced, 
and a deputation from the men is to wait upon a joint meeting of 
the employers of the Tyne, Wear and Tees to be held at Sunder- 
land on Tuesday next. 


THE present system of street fire-alarms and signals 
has been attended with the objection that a great number of false 
alarms have been given. To avoid thisa combination signal station 
is proposed by Messrs. Binks and Co., which can also be utilised for 
the purpose of a street lamp and postal letter box. Any person 
wishing to give a fire or police alarm can enter the signal box and 
do so by simply pulling the electric pull, the police pull being 
painted blue and marked boldly “ police,” and the fire pull painted 
red and marked “ fire.” When inside the box he cannot use any 
of the pulls until he first shuts the door, and when this is done the 
electric pull can be freely used, but by the operation of one 
or the other of the pulls, the door is automatically and secretly 
locked, and then can neither be opened from the inside or 
outside, and consequently the man who made the call is detained 
inside the box until the policeman or fireman on duty opens the 
door by means of a special key. The existing wires from the 
present street alarm to the fire or police station can be used. 


Last year “ Lifeboat Saturday” was established in 
Manchester, Salford, Liverpool, Oldham, Bolton, and Stockport, 
and Lifeboat Sunday has been established at St. Annes-on-the-Sea, 
Collections were taken in the various churches and chapels, and an 
appropriate sermon was preached by the Rev. Walter Elstub. Mr. 
C. W. Macara says :—‘“‘ An attempt is now being made to establish 
throughout the country a Lifeboat Sunday. I am afraid that as 
yet no great success has attended the effort. Last year the secre- 
tary of the Royal National Lifeboat Institution sent out 1500 letters 
to clergymen urging this matter upon them, and he says he received 
only one satisfactory reply,” and yet as many as 600,000 vessels 
enter and leave our ports every year, and over 4000 wrecks occur 
on our coasts. From June 30th, 1889, to June 30th, 1890, there 
were, it is said, no less than 4344 wrecks on our coasts, making an 
average of nearly twelve wrecks a-day. There are 303 lifeboats 
stationed at dangerous points along our coasts ; there are well-nigh 
17,000 men ready at any hour of the night or day to take up the 
oar on the errand of mercy, when the summons to duty is given ; 
342 times last year were the lifeboats launched, and they succeeded 
in saving 568 lives ; 168 more lives were saved by means of fisbing- 
boats, whose crews were rewarded by the Institution ; making a 
total last year of 736 lives saved. Since 1824, when the Institu- 
tion was formed, 36,179 lives have been saved by the boats of the 
Institution, and to these are to be added 700 more men, women, 
and children who have been rescued by the lifeboat service during 
the present year, no less than 379 being saved from one ship alone 
—the German liner, Eider, which went on the rocks off the Isle of 
Wight during a fog in February last. Within the last month 
twenty-nine men were rescued from the Maxwell, which struck on 
the Mersey Bar, and so on for many more, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 

nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tar ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
pooped, tard publication, but as a proof of good faith. No notice what- 
ever can taken of anonymous communications. 

H. B. Y.—The velocity will be the same at the same point when ascending 
and when descending. 

J. R. (Liverpool).— Yes, in Liverpool next month. The programme will 
probably be issued in about a week, Write the Secretary, Mr. J. S. Jeans, 
2, Victoria-mansions, Victoria-street, London, S.W. 

J.D. (Lincoln).— The low-pressure cylinder is much too large for the high, 
and for the work to be done. The pressure is too low to be of any use in a 
compound engine, or to make a compound engine necessary. Try working 
with the high-pressure cylinder only. 

Water Suppiy.— No ; there is no greater mistake. The water supplied to 
London from the Thames is as good as from any supply in the world. 
Arrangements may have to be made to supplement it, and the companies 
nay be forced to adopt a more liberal policy in some respects, but otherwise 
the supply and the management are as good as you are likely to get. 

J.J. 8. (Sheerness-on-Sea).— The arrangement of valve you describe does not 
appear to be new. Something very like it was used years ago by Messrs. 
Nasmyth, Wilson, and Co. in their steam hammers. To be quite sure as to 
the novelty of your design, it would be necessary to make a search in the 
Patent-office Library and Patent Specifications. You will, however, find 
that it is almost the same as the valve used in the American “ straight line 
engine,” and in the form known as the Woodbury valve. 

LeTrers TO THE Epitor.— We are compelled through want of space to 
postpone publication of all letters until next week. 





SCHOOL FOR MARINE ENGINEERS. 
(To the Editor of The Engineer.) 
Sir,—Kindly allow me to ask some of your readers through the medium 
of your valuable paper which is the best school to attend in order to be 
coached for extra chief's certificate, W. E.G 
Middlesbrough, August 11th. 2 
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be made. Tuer ENGINEER is registered for transmission abroad, 
complete set of THe ENGINEER can be had on application. 

¢ q of the reduction of postage on newspapers to one uniform 

~ate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
THE ENGINEER weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 

*." The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Prices for Displayed Advertisements in “ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
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ALTERATIONS to standing advertisements should arrive not 
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Letters relating to Advertisements and the Publishing iment of the 
paper are to be addressed to the Publisher, Mr. Sydney ite ; all other 
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THE ROYAL COMMISSION AND THE LONDON WATER SUPPLY. 


Human nature demands holidays, and hence comes to 
pass an arrest in the progress of the Metropolitan 
Water Supply Commission. The assertion has been 
made ‘on high authority ’—apparently that of the late 
Mr. Alderman Haggis, who held the office of Deputy- 
Chairman to the London County Council—that ‘London 
is within measurable distance of a water famine.” The 
Times declares that all other municipal questions 
affecting the metropolis “sink into insignificance” 
compared with that of giving London a much larger 
supply of water than it now possesses. ‘ The duty of 
the hour” is to understand the pressing character of 
this demand, and there is no time to be lost. Never- 
theless, the Royal Commissioners who are entrusted 
with the inquiry into the question of the Metropolitan 
Water Supply, have adjourned their sittings from 
July 27th to October 5th. This is a tolerably long 
stretch, and it might be thought that if the Commis- 
sioners were very much alarmed as to the prospect of 
the Water Supply, they would sit and take evidence 
almost daily, in defiance of grouse shooting and every 
other form of autumnal enjoyment. It happens, how- 
ever, that the question is not merely what may please 
the Commissioners, but what may please other people. 
Nobody wants to be giving evidence before a Royal 
Commission at Charing Cross in the season when London 
is “out of town.” The Commissioners might sit, but 
something very like compulsion would be necessary to 
bring up the requisite witnesses. The more agreeable 
course is to adjourn, and to resume the inquiry by-and- 
bye with renewed energy. Still, it is impossible not to 
observe the contrast between the urgency pleaded in 
certain quarters, and the deliberate procedure of the 
Commissioners entrusted with this particular business. 
We impute no blame to the Commissioners, but we ven- 
ture to think they are not yet convinced as to the near 
approach of the impending “water famine.” The crisis 
is so far off that, in their opinion, a couple of months or 
more will make very little difference in the degree of 
preparation with which the event is to be encountered. 

But while the Commissioners are resting, as we pre- 
sume they are, journalism is awake. There may be a 
mass of evidence yet to be taken relative to the water 
supply of London. The hydro-geological character of 
the Thames Valley may be very much in a state of fog, 
notwithstanding the report of Messrs. Whitaker and 
Green. Yet the entire subject has been discussed in a 
series of articles proceeding from the pen of a Times 
correspondent, followed by an editorial occupying the 
first place among the leading articles. A judgment is 
pronounced which is thus expressed :—‘ It is impossible 
to resist our correspondent’s conclusion that something 
should at once be done to secure an adequate supply.” 
Still the correspondent, however able, is not everybody ; 
and other parties, equally qualified with himself, may be 
found to controvert his views. On the basis of what he 
has said it is assumed that the water supply of London 
is running short, and that the defect must be remedied 
‘“at once.” We can only say that we do not see this as 
yet proved. If proved at all, surely the Royal Com- 
missioners must know it, and a report to that effect 
ought very soon to appear. The Times declares that 
“On the whole, the bulk of the evidence points to our 
seeking new collecting grounds far afield, and losing no 
time about it.” So far as relates to “the bulk of the 
evidence” given before the Royal Commission, we 
greatly doubt whether it warrants such a statement as 
this. At all events, if the Royal Commission is worth any- 
thing as an agency by which we shall learn the real facts 
of the case, it is too early yet to pronounce decisively that 
London must seek “new collecting grounds far afield.’’ 
It is, of course, possible that the report of the Royal 
Commission will recommend the adoption of such a plan. 
But no one is in a position to say that the report will 
actually assume such a shape. In the course of the 
contributed articles, it is declared that the London 
Water Companies are, “ for all practical purposes, pro- 
hibited from extending their operations.” The rejection 
of the Dorney scheme brought forward by the Grand 
Junction Company a few years ago is cited in support of 
this statement. But the London Water Companies are 
not altogether chained and fettered. They have Parlia- 
mentary powers, and are able to sink wells, and pump 
water, to an extent which will keep them fairly ahead of 
the demand for a long period to come. They have 
further resources yet in the Thames, whatever may be 
the case with the Lea. If the chalk area above London 
cannot be reckoned upon for a very large supply of water, 
there is a fruitful and open field to the south-east. 

While the chiefs of the Commission have suspended 
their public proceedings, some progress with the inquiry 
has been made by the Assistant-Commissioner, Mr. R. E. 
Middleton. An investigation has thus taken place into the 
amount of water existing in the neighbourhood of 
Watford. The whole district, together with the county 
of Hertford, deprecates any attempt or proposal to draw 
a supply from that quarter for the benefit of London. It 
is difficult to understand that there should really be 
nothing to spare from that part of the country where 
water appears so abundant. Wells sunk in the Colne 
Valley yield a large volume of water, and the upland 
discharge produces abundant floods in winter. As Mr. 
Middleton is continuing his inquiries, we may expect 
that precise information will be arrived at as to the 
extent to which water is obtainable from Hertfordshire 
and parts adjacent. The statements of the local 
authorities and others will have to be tested, especially 
as there appears to be a general determination 
on the part of the authorities to make out that not a 
drop of water can be spared from the local resources. 








The inquiry will have to be extended through all the 
environs of London, and its importance in the south-east 
cannot be doubted. A statement in the Times, that the 
supply from the Kentish wellsis ‘“ altogether uncertain,” 
has been promptly met by a rejoinder from the secretary 
of the Kent Waterworks Company, that, so far as his 
company is concerned, “the statement is absolutely 


unfounded.” Probably there is more to be learned about 
these Kentish wells than is already known, but there is 
nothing yet to show that they yield an uncertain supply. 
On the contrary, there is reason to apprehend that the 
subterranean resources connected with the deep wells 
south of the Thames below London are of a very exten- 
sive character, and may be drawn upon without any 
damage to the surface. 

The future water authority of the metropolis is not a 
question on which the Royal Commissioners will 
enlighten us. That topic lies outside the range of their 
instructions. There is an idea that to get rid of the 
companies, and transfer the supply to other hands, 
would promote the interests of the public. The correct- 
ness of this idea is not quite assured, and for the present 
it is not subject to any formal inquiry. Let the supply 
come from what source it may, there is still a difficulty 
as to the authority which shall possess it. The notion 
of introducing a public body for this purpose is subject 
to a serious drawback not generally recognised. It is 
suggested that “eight or ten just men” might be selected 
by the London County Council from its own ranks, and 
have the control of the water supply. But how long 
would these men remain in office? Just as they were 
beginning to learn how to administer the affairs of so 
huge a concern as the water supply of five or six millions 
of people, they might be ejected from office by the 
chance issue of a triennial election, and a set of novices 
would take their place. The Metropolitan Water Com- 
panies are not managed in this fashion. The board of 
directors, with rare exceptions, retains its members over 
long periods of time, in which they become thoroughly 
conversant with their duties. Changes in the Water 
Committee of the County Council would throw the reins 
into the hands of the permanent officials, and on their 
fidelity would depend the working of the machine. The 
plan may answer well enough in provincial towns, and 
the writer in the Times is able to perceive the disadvan- 
tage which besets London. The metropolis is deficient 
in “ municipal feeling ;” and it is acknowledged that a 
Trust, similar to a Harbour Board, would be likely to 
manage the water supply better than the London County 
Council or its Committee. But we are told that the 
suggestion comes too late. London has got the County 
Council, and must make the best of it. The outlook is 
not very promising, and it would seem as if the Water 
companies furnished the best machinery, if only the 
confidence of the public could be gained. 


LONG GUNS AND THEIR POWERS. 


Lone guns have undoubtedly come fully into fashion, 
though to what extreme the length may be pushed it would 
be rash to say. We remember in the old days of the 
so-called Woolwich guns there stood an ancient bronze 
gun just inside the main Arsenal gate, which presumably 
came from Malta, having depicted on its carriage the 
shipwreck of St. Paul. This piece used to provoke the 
criticism of visitors from its great length: ‘‘ Of course 
we lived in hope of some day making such a gun as 
that,” would be remarked; or “That piece takes an 
unfair advantage by positively diminishing the range 
from the muzzle,” and soon. ‘The gun still stands there, 
but it provokes no such remarks. Four or five years 
ago it was a most fashionable length, now it is distanced 
by guns from all sources. Elswick was fast developing 
long new type guns in 1878 and 1879, when in the latter 
year Krupp at Meppen fired pieces of the then extra- 
ordinary length of fifty calibres. Wehave advanced since 
thattime. ‘ Brassey’sNaval Annual” for this year shows 
Canet guns of eighty calibres long, and although Krupp 
and Elswick content themselves with recommending pieces 
of only forty calibres in length, the former some years ago 
put forward tables of guns up to 100 calibres in length, and 
Elswick has a gun ofan extreme length, so weare informed, 
made, or being made, in lengths joined together by 
screwing, for investigating results practically. The 
velocities given in Canet’s tables are apparently esti- 
mated only, judging from the figures, but we believe 
that some of the pieces are actually made, or nearly 
made, and by no means intended to exist only on paper. 
Sir Walter Scott describes King James’s soldiers thinking 
that the enormous English longbows and arrows which 
they saw were made “but for a vaunt,” and “little 
deemed their force to feel, through links of mail and 
plates of steel, when rattling upon Flodden Vale, the 
cloth-yard arrows flew like hail.” Is this to be our 
experience with Canet’s guns? They are made, we 
believe, “not for a vaunt.” They are certainly con- 
sidered far too long for mounting on board ship, but 
they are recommended for coast defence. M. Canet 
argues that guns on shore, not being subject to the 
limitations of those on board, either as to space or 
supply of ammunition, ought to be able to be constructed 
of such power and range as to make it very hot 
for ships before they can bring their own pieces into 
action at all. By this means the great advantage 
that ships must always be expected to possess 
in their power to pour in quick fire may be to a 
great extent neutralised. How far this expectation may 
be realised, we are not yet in a position to say. Theo- 
retically, no doubt, a long gun ought to furnish a coast 
battery with the power proposed ; but clearly, the prac- 
tical value of such power depends not only on the zone of 
greater range, but also on the accuracy maintained 
in such a zone. A ship might very well run through 
1000 yards, which she would do in less than three 
minutes, at the very moderate rate of 12 knots an honr, 
without serious loss—unless the guns were indeed 
numerous and very accurate in their fire, considering the 
very long range contemplated. The muzzle velocity of 
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the guns is enormous, 3281ft. per second, so M. Canet 
calculates; or, perhaps he has actually achieved it. The 
trajectory due to such velocity is a very flat one, and the 
chances of hitting proportionally great. At all ranges, 
then, Canet claims special advantages for his long guns. 
It cannot, however, escape notice that such advantages are 
expensive luxuries; we do not mean so much in the way of 
actual money, as waste of energy and wear and tear of piece. 
The resistance of the air tells greatly on projectiles 
moving so fast as this, as may be seen from Canet’s tables, 
a muzzle energy of 1841 foot-tons for a 9 cm. gun pro- 
jectile comes down to 501 foot-tons at the very 
moderate range of 2500 metres. Armstrong's projectiles 
are heavier, and keep up their velocity and so energy 
longer. It remains to be shown practically then what 
is the actual advantage possessed by the long guns 
in question. The subject is an interesting one, and we 
should hope to see it well worked out, observing by the 
way, the fact that the guns concerned are quick-fire 
pieces, which multiplies their value.. We trust then that 
the question wil] not be lost sight of. 

Incidentally another fact is apparent in the quick-fire 
tables of the “ Annual” which calls for attention, namely 
that for high velocities, both French and German formule 
give much greater perforation than any of the English 
formule. For example, Canet’s 10 cm. gun with 3281ft. 
velocity gives, according to the French formula of Jacob 
de Marre, 19°7in., and by the English only 13°8in. of 
wrought iron. At a lower velocity, 2789ft., we have 
15-lin. against 11‘7in. as calculated in France and 
England respectively. So with the 16 cm. gun at 2461ft. 
velocity, the French and English perforations are 
respectively 22'2in. and 16°0in. The existence of such a 
discrepancy is due to the fact that our formule 
are only based on sound theory up to a certain point, 
and have been “cooked” or “adjusted” to meet 
the actual results attained. Consequently, for the 
velocities of which we have experience, we have in 
all countries reliable means of calculation. At 1580ft. 
velocity all the formule agree as nearly as could 
be expected. As the velocity diminishes, the English 
perforation becomes the greatest and the French the 
least, while with an increased velocity the French is the 
greatest and the English the least, the German lying 
between. In fact, it is a question of curves which cross 
about a certain point. At present it is impossible to say 
which is right, because at any velocities at which armour 
has been actually perforated the difference is not sufii- 
cient to tell decisively. We trust, however, that such a 
discreditable condition of things will not be allowed to 
‘continue. Surely England, Germany, or France can 
afford to fire at a very high velocity at wrought iron 
plates, in order to decide the question. A well-considered 
series of rounds, even from a very light gun, ought to 
establish a law, and enable us all to correct our formule. 
We cannot go so far as to suggest that the German may 
be the nearest to the truth, but we are inclined to think 
that the English system does not give enough weight to 
the element of velocity, because we have remarked that 
in experiments against wrought iron at high velocities 
the English calculation for perforation seemed to be 
exceeded. At the same time, such trials have been too 
few, and the elements too uncertain, to justify any posi- 
tive opinion. 


STEAM ROAD ROLLER BOILERS AND BOILER INSURANCE, 


A FEW days ago we inspected the boiler of a steam road 
roller which had been in use about ten years in the 
streets of London, and had for some years at least been 
under the inspection of a boiler insurance company. 
Part of this boiler barrel was in a startling condition, and 
the attention of those responsible had been called to 
what was possibly an indication of need for repairs. A 
slight weep of steam had for some time been noticed at 
the lagging about half-way between cylinder and crank 
bracket side plates, but it had not been supposed to be 
of any importance. Very recently, however, the steam 
leakage had become more pronounced, and evidently pro- 
ceeded from rivet bolt or joint in connection with the 
cylinder. An inspector was called in, and the lagging 
was removed for the examination of the leaky 
rivets or joints. The removal of the lagging, how- 
ever, did not disclose any defective rivets, but it was 
clear that some leakage was taking place under the 
cylinder base. The cylinder was therefore taken off, and 
then, incredible as it may seem, it was found that large 
patches of the boiler-plate covered by the cylinder base 
had been so corroded and eaten away that in one place 
there was actually a hole through the plate. The plate 
immediately round this hole was, of course, extremely 
thin, and at other points no difficulty was experienced in 
driving the point of a pick hammer through it. The 
inside of the plate seemed to be in good condition, the 
whole of this corrosion being on the outside. There 
had been apparently for a long time a slight leakage of 
steam from the joint made between one of two bosses 
in the cylinder base and the plate. These bosses carried 
two gun-metal nipples of about 2+in. in diameter, which 
passed through holes in the plate, and received large 
nuts and washers underneath, and were screwed up 
inside the barrel. Through these steam passed into the 
steam chest. At some distance from these holes were 
the several drilled holes into which passed the bolts by 
which the cylinder was fixed to the boiler barrel. The 
thickness of the plate round all these holes seemed to be 
unaffected by the corrosion which had been going on in 
the space between them, and chiefly near to the highest 
part of the plate under the base of the cylinder. The steam 
which had leaked into the space under the base, though, 
of course, under atmospheric pressure, had, to some ex- 
tent been imprisoned in the hollow comprised within the 
area covered by the cylinder and by the lagging which sur- 
rounded it. There was some dirt of a lime-like character 
in the lower part of the space covered which had evidently 
been carried out with the leaking stream from the boiler ; 
and there was some evidence that the leakage had 
occurred at one place from one of the holes into which a 





gun-metal “— entered. The corrosion thus seemed 
to be due to the hot wet atmosphere which had evidently 
for a long time existed between cylinder base and barrel 
late. It is obvious then that this boiler barrel had only 
en prevented from tearing open by the support that 
was given it by the strong base of the cylinder casting, 
and if this had not been good an explosion, which might 
have been attended with most disastrous consequences 
in the streets of London, would probably have occurred. 
The slight leakage which was the cause of all this was of 
course only such as might have occurred with any engine 
turned out of any well conducted works. No blame can 
be considered to attach to the makers, especially when 
it is remembered that the engine had been at work 
for so many years. But the question arises, Upon whom 
does the responsibility for such a condition of things 
rest? The boiler was under the care of an insurance 
company, whose officers periodically gave a certificate to 
the effect that it was in working condition. The pro- 
prietors of the boiler, of course, rested satisfied on the 
assumption that they did all that was necessary to secure 
its safe working, and it was not initially by the discovery 
by an officer of the insurance company that the serious con- 
dition of the boiler was ascertained. Under these cir- 
cumstances it may be fairly asked, For what did the 
proprietors pay the insurance premium, and to what 
extent can any trust be placed in such boiler inspection ? 
Further, it may be asked whether it is not perfectly 
clear that the work of at least one insurance company is 
not sometimes more calculated to do harm than good, 
and whether the proprietors of such boilers should not 
periodically remove the whole of the lagging and attach- 
ments, so as to be able to make that thorough examina- 
tion which alone can secure safety. There are owned 
by various district authorities within Greater London 
a considerable number of these steam road rollers, 
and there are many at work all over the country. Some 
of these are of considerable age, and it is impossible to 
tell how many of them may be only just able to carry 
the steam pressure with which they work, how many of 
them are in the touch-and-go condition of the one to which 
we have specially referred. Nearly all of them work in 
more or less crowded thoroughfares, and the explosion of 
one of their boilers would in all probability be attended 
with shocking results. It behoves all those who are 
in the least degree responsible for the working of these 
steam road rollers to see that they are in a thoroughly 
good and safe condition. 
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QUICK-FIRE GUNS FOR THE FRENCH NAVY. 


AccorDING to an article in the Marine Francaise of Jul 
31st, of which the following is the substance, the Frenc 
navy is ‘at last to have a quick-fire gun.” The pressure of 
general opinion, strengthened by debates in the Chambers, 
imposed on Colonel de la Rocque the duty of going to the root 
of the matter. While using all means available to bring in 
quick-fire guns, he endeavoured to use to the best purpose 
pieces made at Ruelle, wkich are converted into quick-fire 
guns, employing the breech-closing and carriage of Canet. 
During the last two years much has been done, and last year 
a commission, of which Colonel de la Rocque was president, 
has experimented. Naval officers have also carried on trials 
for themselves. The Hotchkiss breech system was objected 
to as unsuited to heavy guns. In light pieces it is considered 
that the wedge acts well, but it is thought heavy and cum- 
brous in larger calibres, while the metal at the breech is 
weakened by slotting out just as in the Krupp system. The 
Armstrong system is objected to on the ground of complica- 
tion in the movements of the breech, and because there is no 
provision for security in the case of ahangfire. Further, the 
separation of the projectile from the charge is considered bad. 
The trial of the Creusot 15cm. (5-9in.) quick-fire gun calls for 
special attention. The breech closes by means of an ordinary 
screw, three motions being necessary, which is considered a 
fundamental fault in principle. A true quick-fire breech 
ought to open and to close with one or at most two succes- 
sive motions. The whole of the movements for load- 
ing and laying are comparatively complicated and awk- 
ward. The extraction is inconvenient and cannot be 
performed with an unfired cartridge with its projectile still 
in it, a fault which is inadmissible for conditions of service. 
The first type of breech had no provision for safety in the 
event of a hang fire, a provision especially necessary for quick- 
fire guns, whose gunners must work automatically. Further, 
the springs and buffers are objectionable. The carriage has 
four breaks, implying four chances of something going wrong, 
whereas there ought only to be one, or at the mosttwo. The 
sighting arrangements are complicated, and not good. 
Finally, the Creusot carriage is heavy and too massive, and 
might have been constructed as strongly with reduced dimen- 
sions. The cartridge cases are in two parts, made of different 
metals with different elasticity and physical qualities. The 
difficulty in finding cartridge cases acting well, stopped the 
Creusot trials for some months. The Navy have absolutely 
condemned cases with separate base discs. As to power, the 
Creusot gun gives results such as were obtained from other 
pieces two years ago; that is, a velocity of 800m. with a 
pressure of 2600kilos. For these guns about 10kilos. of 
powder was sufficient; with the same powder and pressure, 
the Creusot gun required 12:8 kilos. in order to achieve 810 m. 
velocity; that is to say, an increase of 25 per cent. only gave 
an increase of 2°25 per cent. in velocity. The Ruelle guns 
are in this respect decidedly superior. These results do not 
approach the 880m. obtained two years since with Canet 
guns, and this year the 1000 m. achieved by pieces on the 
same system in trials made at Sevran, Livry, and at Havre, 
before artilleryand naval officers. In shortthis is a gun which, 
two years behind time, has a breech-closing arrangement 
inferior to that of the French navy, which it nearly repro- 
duces, a strong but complicated carriage, and inconvenient 
mounting, and cartridge cases on a system which has been 
condemned. Many faults in detail have been committed 
which show to experienced men that this matériel has been 
constructed by mechanics who are little accustomed to the 
requirements of naval service. This obviously will not do 
for the Navy. In that the question is decided, for it is just 
after the Creusot trials made before the Commission who had 
already been to Havre, that the Navy have adopted the 
breech-closing system, and carriage of Canet. We shall have 
then, in all respects a system well-known, thoroughly tried, 
and uniform throughout. These are results of high im- 
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portance. Our sailors will not have any more the dis, 
couraging doubt whether or no the tes 4 fleet will have 
quick-fire guns or not. Our fleet will have good, veritable 
quick-fire guns at last!’’ Our readers will understand that 
we do not in any sense make ourselves responsible for the 
foregoing, which must stand on its own merits, as an article 
published as above mentioned. The Creusot quick-fire gun 
was some time since reported to be a very good one. Failing 
any direct knowledge of it we naturally quote from French 
papers. The above is written with the signature “D’Arthaud.” 
We should be equally ready to accept statements more 
favourable to the Creusot piece, especially if bearing the 
signature of a well-known writer. Finally we must not let 
it be supposed that there is no reply to be made on behalf of 
the Armstrong gun. 


LONDON AND NORTH-WESTERN RAILWAY, 


THE greatest of our British railways only slowly increases 
its system. A year ago the London and North-Western 
Railway worked 1646} miles of its own line, and now it go 
works 1657 miles. At both periods there was an additiona) 
mileage of partly-owned or leased line, but the amount did 
not vary, so that the comparison is fair. But beyond the 
—— stated in figures, it is worth note that the premier 
British line has a large expenditure on capital account, and 
that a considerable portion of such expenditure is on “lines 
in course of construction,” such as the Daventry and 
Leamington, the Ashbourne and Buxton, and others. The 
capital sunk in these branches is not heavy, but £500,000 
more is to be expended thereon, according to the official esti- 
mates, so that the lines that are so grouped—four in number 
—are lines that are in the aggregate of some cost. Far more 
important, however, in cost, and to some extent in their 
after influence also, may be the works of extension and of 
addition on the lines that are already opened for traffic, 
Vast works of extension at some of the great centres served 
by the London and North-Western have been in progress for 
years; and the cost is outlined by the illustration that the 
works for additional accommodation at the London stations 
of the company were to the extent of £65,021 for the past 
half-year alone. Other great stations also took portions of 
the sums that were spent on capital account during the past 
six months; and thus the London and North-Western is 
meeting in a generous spirit the needs of the growing 
populations that trade and travel on it. Over its system the 
mileage of its passenger trains increased in the last half-year 
at the rate of 231,000 miles for the passenger trains, whilst 
the increase of the goods and mineral trains showed the 
smaller addition of 110,700 miles. Special features limited 
the increase in the mineral mileage during the past half-year, 
and free from the disturbing elements a more normal rate of 
growth may be looked for. The general result of the railway 
working, however, is to show that though there may be 
checks through exceptional circumstance to the rapidity of 
the growth of traffic, which the mileage indicates, yet the 
growth continues from period to period; and with a con- 
tinuance there must be an enlargement of the accommodation 
that growing traffic, both passenger and goods, entail. And 
the arterial railway named is no exception to the rule, so 
that its expenditure must be looked on as a wise provision 
for growing needs. 


THE NATIONAL TRADE REPORT. 


Ir is really marvellous what little interest is excited within 
our shores by the special returns of our foreign commerce. 
Great Britain might be merely one of many trading peoples 
whose progress, or otherwise, was of no consequence so long 
as the business of the world was done by somebody. Does it 
never occur to our men in authority, and to the mass ef the 
people, that we are really ‘‘a nation of shopkeepers,” and 
that the shop is in a bad way? Time was when the whole 
earth looked to England as the workshop of the world. Every 
month the national balance sheet showed a still greater 
advance. The figures of our foreign commerce—the business 
we had done abroad—rose to something enormous, and we 
flattered ourselves that our position was impregnable. All 
that is altered now. The unfailing — is quite the other 
way. Some people trace England’s declension in business 
from the date of the Great Exhibition of 1851. They say we 
then opened the eyes of the foreigner, and set him considering 
why he should not go and do likewise. He came over here, had 
free run of our workshops, and obtained, easily and witnout 
trouble, the outcome of skill, experiment, and research, to 
say nothing of the capital sunk before these results were 
reached. Nation after nation took to trade, and, in order to 
nurse their infant industries, adopted a policy of strict pro- 
tection. They enclosed themselves in a ring fence of tariffs. 
British producers were shut out of their markets, and they 
had the free run of Britain. Where are we now? The 
position is this:—For the seven completed months of the 
present year the falling off in British export trade, compared 
with the corresponding period of last year—which also 
exhibited a heavy decrease—was no less than £14,686,765. 
The last month was the worst of all, the decrease for July 
alone being £2,483,575. This decline is not limited to any 
single department of British industry. The textile fabrics 
of Lancashire, Yorkshire, and Notts, the cutlery and hardware 
of Sheffield and Birmingham, the tin-plate mills of Wales, 
even shipbuilding, north, east, and west are all affected. Can 
nothing bo done to arrest the accelerated pace of our indus- 
trial decline? At present the subject, which concerns the 
daily bread of the people, rarely receives the slightest atten- 
tion. Once a month, as the Board of Trade returns come 
out, a few newspaper writers take note of the figures, but 
they are as the voice of one crying in the wilderness. The 
“fads” of politicians and the crotchets of social ‘‘ cranks” 
get their columns of space every day, but the one topic which 
transcends them all in interest, which is a matter of life and 
death for the people of this country, can scarcely get a few 
lines once @ month. Thousands of workless artisans walk 
the streets; thousands try for other employments; many 
who would leave the land are too poor to do it, and 
those who do go are met by returning streams of emigrants 
who have found in new countries their latter state worse 
than their first. What is to be done? The first essential 
duty is to wake up the nation to the actual facts. Our 
people are absolutely ignorant of the gravity of the situa- 
tion. This is the dull season. Enterprising journals cast 
about for “‘a new thing” to whip up flagging interest in the 
newspapers. Here is a subject which is of full importance, 
and ought to interest everybody. The causes of the decrease 
in our trade receives but scant attention, yet the importance 
of every other question is in comparison insignificant. 
While great attention is being paid to popular political ques- 
tions, fhe restrictive measures taken abroad against us and 
the preferential tariffs granted to others pass unnoticed. 
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LITERATURE. 


Notes on Building Construction: Arranged to meet the require- 
ments of the syllabus of the Science and Art Department of 
the Committee of Council on Education, South Kensington. 
parts I. to IV. New edition, revised and enlarged. 
London: Longmans, Green, and Co, 1891. 

[THESE volumes comprise Rivington’s series of * Notes on 

Building Construction,” and are specially compiled with 

yeference to the examinations in building construction 

held annually under the direction of the Science and Art 





Part I., the first stage or elementary course, deals 

enerally with the materials used, and the methods of 
Prilding the various kinds of brick walls, stone walls, 
with various forms of joints, dowells, and cramps, joints 
in wood and iron framing, particularly as used in roofs, 
beams, and girders, and the remarks which are made and 
descriptions given are illustrated by engravings, nicely 
made from well-chosen and easily-understood examples. 
Any student may acquire from the perusal of the book 
and by practice in copying the drawings a very useful 
acquaintance with the elementary work of building con- 
struction. The author very freely quotes books by 
various authors who have dealt specially with the 
different subjects theoretically and practically, and this 
adds very materially to the value of the book when used 
by students who will take the trouble to make use of 
these references. Although the author acknowledges his 
indebtedness and makes some use of the older books, 
such as Tredgold’s, the examples he gives may in all 
cases be said to be of modern practice. A syllabus of 
the Science and Art Department is given, and specimens 
of the examination papers, with examination rules, under 
Colonel Seddons, the examiner, form an appendix. 

In part II., second stage or advanced course, the 
respective syllabus and information respecting examina- 
tions is also given, and more advanced courses in 
construction are entered upon. These include, for 
instance, the arrangements of flues and chimneys, con- 
struction of various forms of timber roofs, methods of 
slating and tiling, flushing, zinc and other flats, window 
sash and shutter construction and arrangement ; stairs, 
floors, wood, iron and concrete, the latter on the various 
more usual systems, and iron roofs. Painting, paper- 
hanging, and glazing are also entered upon, anda general 
outline given of the methods of excavation for founda- 
tions—showing buildings, scaffolding, and piling for 
foundations. 

Part III deals with materials, and is for the advanced 
course and course for honours. This opens with a long 
list of books which the author has referred to and con- 
sulted in the preparation of these notes, and it gives 
well selected information concerning the sources, 
characteristics, mechanical and other properties, 
seasoning and durability of the various and numerous 
kinds of stone, slates, marbles, and so on, used in 
building. Similar information is given with regard to 
bricks, tiles, terra-cotta, &c., with some particulars of 
the various forms of bricks, tiles, pipes, base blocks, and 
other moulded articles, together with a suflicient outline 
of the methods of brick making and burning, to give the 
student that acquaintance with these materials and 
and their peculiarities which will make it easy for him 
to acquire practical information when he enters upon the 
practical side of building construction. The properties 
and methods of obtaining limes and cements, and the 
making of mortar by hand and by machinery, are next 
dealt with, the names and designers of the machines used 
for the purpose and illustrated, being given. 

In the chapters on metals a somewhat extensive out- 
line is given of the main features and metallurgy of iron. 
Whether this is necessary for the student of building 
construction is open to question, because, as a metallur- 
gical treatment of the subject, it is necessarily incomplete, 
and would be best obtained, by the student requiring such 
special information, from the books to which the author 
refers. The author begins, however, to be on more useful 
ground when he reaches questions relating to the forms 
of castings, examination of castings, and so on. He 
remarks that the test weight for test bars 2in. deep, lin. 
wide, on 3ft. supports, varies, according to the opinion 
of the engineer, from 16 cwt. to 85 cwt. The engineer 
who requires but 16 cwt. must be very easily satis- 
fied, and might as well not require test bars at all. 
A judicious selection of tests and figures relating 
to the strength of wrought iron and steel is given, 
together with some information which no doubt will be 
useful to the student concerning usual sizes and sections, 
and the relative prices. Some pages are also usefully 
filled with information concerning the brands and 
characteristics of different irons. Analogous information 
1s given concerning properties, brands, and characteristics 
of various kinds of steel, and a useful selection of factors 
of safety for different materials in different forms, and 
under dead, live, and mixed loads is also given. Great 
credit is due to the author for his useful digest on the 
questions concerning corrosion and preservation, char- 
acteristics and uses of iron and steel, and other metals, 
and the same must be said concerning the varieties, 
characteristics, marks, and brands of timber. The work 
appears to have been in every way most carefully 
prepared by the author, and is a credit to him and the 
publishers, 


Tourist Guide to the Continent. 
many and Scandinavia. 
the Ardennes. 

London. 


To the tourist. about to start for the Continent a Murray 
or Baedeker seems an indispenable accompaniment, and 
Probably he would be right in hesitating to undertake any 
extended journey without a volume bearing one of these 
time-honoured names, but to the holiday seeker having 
only limited time and modest means at his disposal, 
particularly if he be a pedestrian, something less serious 
and ponderous in the shape of a guide book is desirable, 


Holidays in North Ger- 
Walks in Holland. Walks in 
By Percy Linpiey, 30, Fleet-street, 





and this want is admirably supplied by Mr. Percy 
Lindley in the series of little books before us. Of these 
the “Tourist Guide to the Continent” is the most 
ambitious, giving a series of tours through Belgium and 
Holland, the Ardennes, along the Moselle and Rhine 
rivers, and ending with a brief notice of Switzerland. 
Information concerning any of these routes may be 
further supplemented by the smaller handbooks 
published by Mr. Lindley — “ Holidays in North 
Germany,” ‘ Walks in Holland,’ ‘ Walks in the 
Ardennes,” &c., all of which contain a large amount of 
useful information, put together in a very readable and 
attractive form. These charming little books are 
supplied with excellent maps and numerous illustra- 
tions, and their wonderful cheapness cannot fail to 
add to their popularity. 
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THE MANCHESTER SHIP CANAL. 


BARTON AQUEDUCT. 


Some time ago—see THE ENGINEER, November 2nd, 
1888—we published a view of this masterpiece of Brindley’s, 
and also gave a sketch plan of the site, and a short forecast 
of the alterations to be made by the Manchester Ship Canal 
Company in carrying out their scheme. To-day we supple- 
ment our previous article, and publish a series of plates 
showing the present state of the work and the progress made 
during the past three and a-half years. 

On referring back to the former article, it will be seen that 
the difficulty to be overcome at this point was very real. 
The river Irwell had to be deepened and widened so as to be 
available for ocean-going vessels, and at the same time the 
heavy barge traffic on the Bridgewater Trustees’ Canal, which 
here crosses the Irwell on Brindley’s Aqueduct, had to be 
provided for. The difference in level between the water 
surfaces of the barge canal and the Ship Canal is only some 
28ft. or 29ft., giving a clear headway on the Ship Canal of 
only 20ft. or thereabouts. Now the minimum height for 
fixed bridges, as laid down by the Company’s Act, is 75ft., so, 
the idea of raising the water level being out of the question, 
the only plan available was to divert the barge canal to a 
swing aqueduct moving on a centre island, and then to 
entirely abolish Brindley’s work, which has done such grand 
service for over 130 years. 

Our first view, p. 152, is of the cutting immediately up stream 
of the aqueduct, and which will eventually become part of the 
ship canal channel. At present this cutting is used as a river 
diversion during the construction of the new work near the 
bridge. The canal here, as will be seen on the left of the 
photograph, is cut through the new red sandstone, the depth of 
cutting at this point being some 31ft. 

Our second engraving is a general view of the new 
aqueduct, taken from the right bank of the new cutting, and 
looking down stream. In the centre is the concrete island on 
which the bridge turns, and here preparations are being made 
for timber fenders to protect the work. On the left is the 
river diversion tunnel, which will be seen in the first- 
mentioned view. Brindley’s work is seen behind, and under- 
neath the bottom flange of the swing-bridge, and parallel 
with the new work. In fact, the new and old watercourses 
lie so near each other, that it was not possible to erect the new 
steel work on the island, but across both spans of the ship- 
way, as barge traffic cannot be suspended during construction. 

The new bridge will turn on a system of rollers, and is 
actuated by a three-cylinder high-pressure water engine, and 
spur and rack gearing. The making-up of the ends of the 
swinging portion with the shore is effected by dropping a 
bes a ag collar, faced with india rubber, into the space 
between the planed faces of the fixed and movable ends. 
Whenever it is wished to open the bridge for ship traffic, stops 
will be placed on each end of the swinging trough, and also 
at each shore end of the canal. The water between each pair 
of stops will then be pumped out, and the stops brought 
under pressure on one face. The V-shaped collar can then 
be lifted clear, and the bridge moved through a quadrant. 
On bringing the bridge back into position the collar will be 
dropped into its place, and water having been admitted to the 
space between the stops, they will be again in equilibrium and 
can be removed with ease. Mr. E. Leader Williams’ first 
idea was to constrnct the trough on a hydraulic ram, and 
having built the turning portion with slightly-splayed ends, 
make a watertight joint at the extremities by lifting the 
trough bodily; somewhat after the manner of working the 
barge lifts on the river Weaver navigation, which he designed 
and constructed some years ago. 

The view, page 130 ante, is taken inside the swinging trough, 
and shows clearly the construction of the work. The actual 
water width here is 20ft., and to economise space, the towing 





path is kept at a high level and carried by cantilevers attached 
to the main bracing. Some little time must yet elapse before 
the traffic can possibly be diverted, or the work of demolition 
be begun; but the opening of this new bridge will be a red- 
letter day in the history of the canal scheme, and is being 
looked forward to with much interest by all who have watched 
its inception and development. As our readers will gather 
from the views, the work is ably designed and well constructed, 
and will always be a monument to the ability of the com- 
pany’s chief engineer, and a worthy successor to Brindley’s 
famous “Castle in the Air.” 








SPECIAL PLANING AND SLOTTING MACHINE. 


Messrs. HutsE anv Co., of the Ordsall Works, Salford, 
Manchester, have recently completed a specially designed 
combined horizontal, vertical, and transverse planing and 
slotting machine for planing the cylinders, framing, &c., and 
slotting the cranks, &c., of stationary and marine engines, 
particularly of the triple-expansion vertical inverted type; 
and also further adaptable for cutting keyways in, and other- 
wise slotting the bosses of large fly-wheels, pulleys, and 
gearing. This machine, of which we give an illustration, 
occupies @ floor space of about 400 square feet, stands 18ft. 
in height, and weighs approximately 45 tons. The maximum 
distance planed by the machine horizontally is 9ft., and it is 
capable of planing or slotting a vertical surface up to 4ft. in 
height, at any part of an object standing 8ft. high above the 
circular table. When working as a slotting machine, objects 
up to 10ft. diameter and 3ft. in depth can be admitted, and 
a self-acting feed traverse of 18in. transversely from the 
machine is provided. The machine consists of a three-girder 
bed, surmounted by compound slides, each operated by twin 
screws, and a circular table, 6ft. Gin. diameter, upon which 
the object to be machined is secured, having longitudinal and 
circular self-actions. Two uprights, of box form, stayed 
together at the top, and securely bolted to the slide bed below, 
have fitted to their front faces two horizontal slide beds, cast 
together, which are capable of being raised or lowered 
through a distance of 3ft. by twin screws, worm and 
wheel gearing, cross shaft, and driving and reversing pulleys. 
The lower horizontal slide bed has a wide bearing surface 
for sustaining, without undue friction, the weight of the 
vertical slide bed, which is carried upon two long slid- 
ing saddles, the lower one being cellular in form, and 
strongly ribbed, in order to distribute the weight of the bed 
uniformly over a large bearing surface. For planing hori- 
zontally, twin screws of steel, rotated by bevel gearing, are 
— ; whilst a single screw, actuated by bevel gear from 

elow, effects the vertical planing or slotting. During the 
latter operation the twin screws, by a change of mechanism 
readily effected, impart the feed traverse, and in like manner 
for planing vertically or slotting, the feed traverse is imparted 
by the vertical screw. The nuts connected with the three 
screws are of hard gun-metal, and entirely encircle the 
screws, though in such a manner as not to interfere with 
their intermediate supports. For examination and repair, 
the nuts can be readily renewed and replaced, and that with- 
out any trouble further than is entailed by the withdrawal 
for a short distance of the vertical or horizontal screws, as 
the case may be. The vertical moving slide has upon it a 
self-acting transverse slide, carrying relieving tool holders for 
planing horizontally and vertically, and is counter-balanced 
by means of a weight suspended by chains within the vertical 
bed. The drivicg and reversing apparatus, as well as the 
feed mechanism, is self-contained, and imparts to the tool a 
rate of return more than double that of cutting. The length 
of stroke in either direction may be varied by means of 
adjustable stops while the machine is running, and the 
necessary adjustments are provided for varying the feed to 
the required extent. In addition to planing vertically and 
horizontally, the table can, if required, be made to traverse 
to and fro, along the bed, between the uprights, as in the 
ordinary planing machine. 








THE TRIENNIAL GENERAL MEETING OF GERMAN MINERS.—The 
triennial meeting of German Mining Engineers—Allgemeiner 
Deutscher Bergmanns-Tag—will be held in Breslau, from September 
4th to 8th next. According to the programme the first day, 
Sunday, September 4th, will be devoted to the examination of 
fine art, natural history, and other collections, the municipal 
library and Town Hall, and the navigation works on thé Lower 
Oder, ending with a general reception of the members at 7 p.m. 
The second day, Monday, September 5th, is devoted to the 
reading of papers in the great hall of the University, the following 
list being promised :—(1) ‘‘A Comparison of different Systems of 
Transmission of Power Underground,” by Professor Riedler. 
(2) “On the Development of Coke Manufacture, especially in 
reference to the utilisation of bye-products, and their influence on 
Iron Smelting and Agriculture,” by Messrs. Leislikow, Festner 
and Bremme, representing the principal coal-producing areas in 
Silesia. (3) ‘On the Historical Development of Cartography in 
the District, with an explanation of the Collections exhibited by 
Beyrath Althans,” (4) ‘‘ Modern method of Fume Condensing,” by 
Dr. Foehr, of the Harzgerode Silver Smelting Works. (5) ‘‘Onthe 
Geological Features of the Upper Silesian Excursion,” by Dr. 
Gurich, of the University of Breslau. (6) ‘‘On the Gevlogica 
Features of the Lower Silesian Excursion,” by Dr. Dathe, of the 
Geological Survey, Berlin. (7) ‘‘On the Fossils of the Muschel- 
kalk of Upper Silesia,” by Dr. Kiinisch. (8) ‘‘ On Safety Arrange- 
ments for Winding Gear,” by Mr. F. A. Munzner. (9) ‘‘On the 
Production of Minerals by Synthetic Processes and in Slags,” 
by Dr. Hintze, of the University of Breslau. In the evening 
the festival dinner will be held in the Zoological Gardens, 
On Tuesday, September 6th, there will be an excursion to the 
Lower Silesian (Waldenburg) coalfield, and the mineral springs of 
Salzbrunn, returning by the ruins of Fiirsteustein and Freiburg to 
Breslau. Wednesday and Thursday, September 7th and 8th, are 
set aside for the Upper Silesian excursion, leaving Breslau at 
7 a.m. by special train the party will, on arrival at Gleiwitz, be 
divided into three groups, having their headquarters at that town, 
and at Beuthen and Kattowitz respectively. From these centres 
the principal collieries, iron and zinc smelting works, as well as 
the lead and zinc ore mines in the Triassic formations will be 
visited during the two days’ stay, so that the visitors will have an 
unusually good opportunity of seeing a district of great interest 
and importance, but which from its remote situation is not often 
seen by the ordinary traveller. The Upper Silesian coalfield is 
specially interesting for the great thickness of the principal seams, 
and is also the largest zinc-producing district of the world at the 
present time. The concluding meeting will be held on Thursday 
afternoon in one of the three towns—Gleiwitz, Kattowitz, or 
Beuthen, before the return of the special train to Breslau. 
Members of the congress are admitted on payment of a contribu- 
tion of fifteen shillings to the Sekretariat der Bergmaunstaves 
Breslau, Neu Tarchenstrasse, No. 2, or after August 18th, by 

ersonal application between 7 a.m. and 10 p.m. at the office, at 
Sentral Upper Silesian Railway Station, at Breslau, which point 
may be reached from London in about thirty-three hours, vi@d 
Flushing and Berlin, 
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THE RAILWAY ACCIDENT AT MELTON 
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SOME RAILWAY ACCIDENTS. 


Tue photograph from which the above engraving has been 
prepared was taken soon after the Melton accident on the 
Great Northern and London and North-Western Railway on 
the 25th of July last, and before anything had been moved. 
For this, and a plan of the line on the embankment where 
the accident occurred, we are indebted to Mr. Clement E. 
Stretton; and also for the plans which we give below, 
showing the positions of the lines where the converging 
collisions occurred on the Midland Railway at Esholt, on 
the 9th of July, and on the London and North-Western 
lines at the Derby Junction, Birmingham, on the 27th May 
last. In his report on this accident, Major Marindin says:— 

“The facts disclosed by the evidence show that this 
disastrous collision was one of a class for which, considering 
the modern appliances for safe working, there can be no pos- 
sible excuse. At 4.50 p.m. the London and North-Western 
train was accepted at Derby Junction signal-cabin, with the 
‘line clear’ signal, and the signals were lowered for it 
shortly before 4.52 p.m., at which time the Midland train was 
offered from Duddeston-road, and was accepted under the 








COLLISION AT V CROSSING 


SITE OF THE COLLISION AT BIRMINGHAM 


‘Section clear but station or junction blocked’ signal, or— 
shortly—the caution-signal. The London and North- 
Western train, running eleven minutes late, passed 
Gloucester Junction signal-cabin, 490 yards east of 
Derby Junction, at 453 p.m., running at its usual 
speed, estimated variously at from forty to twenty-five 
miles an hour, with all signals off for it and visible to the 
driver, at Gloucester Junction and Derby Junction, and at 
Grand Junction and Proof House, the signal cabins between 
Derby Junction and New-street Station. The Midland train, 
running three or four minutes late, stopped at Saltley 
Station at 4.48 p.m., started again at 4.51 p.m., and passed 
Duddeston-road signal cabin, 1300 yards from Derby Junc- 
tion, at, probably, rather before 4.52 p.m., although as the 
time is not booked in that cabin this is uncertain. 


“At the time that the London and North-Western train | 


was passing Gloucester junction cabin, on the London and 
North-Western line, the Midland train was running up the 
incline to Derby junction at a speed something less than 
that of the London and North-Western train, and had 
reached a point between 300 and 400 yards from the junction. 
From this point the two converging lines are very nearly 
parallel and are quite close to each other, and yet neither the 
driver nor the fireman of either train saw the other train 
until just before the London and North-Western train over- 
took the Midland train, and the right hand leading end of the 
ILondon and North-Western engine struck the left side of the 
horse-box next to the Midland tender. 

“The consequences of the collision were very serious. 


The right-hand leading end of the engine of the London and | 


North-Western train struck the left side of the horse-box 


next to the Midland tender, driving it forward on to the | 
tender, and breaking it up, the Midland engine and tender | 
broke away from the train, and ran forward on the rails for | 
about 200 yards, with the frame of the horse-box attached ; | 
the whole of the Midland train, except the rear brake- | 


van, was thrown off the rails to the right, some of the 
velkicles on to the up London and North-Western line, 


and the whole of the London and North-Western 
train, except the rear brake-carriage, and one pair of 
wheels of the vehicle in front of it, was thrown off to the 
left side, the engine, tender, and leading brake-van running 
for about twenty yards alongside the parapet wall of the 
Lawley-street viaduct, breaking down this parapet, and then 
falling over into a stable yard 29ft. below the level of the 
rails. The left leading end of the engine was the first part 
to strike the ground, and the engine then fell over on to its 
left side, the tender turned a complete somersault, landing 
with its proper leading end against the smoke-box of the 
engine, and its trailing end towards Birmingham, and the 
brake-van fell upon its wheels behind, and at one side of the 
engine, with its body broken into splinters. 

“ The London and North-Western driver and fireman, who 
went down in the cab of their engine, were very badly hurt, 
and the fireman having his left shoulder-blade broken in 
three places, besides being badly scalded ; the front guard of 
the London and North-Western train, who went down in his 
van, was fatally injured, and has since died; a groom who 
was in the horse-box next to the Midland tender was killed 
upon the spot, and a mare and foal who were in the box had 
to be destroyed, and sixty-six passengers, twenty-four in the 
Midland train, and forty-two in the London and North- 
Western train, were injured, some of them seriously. 

“Had this collision not occurred, it would hardly have 
been believed that, even if there had been no signals at all, 
or even if the signals had been out of order and had been off 
for both trains, two drivers could have run at full speed up 
to the actual junction of the lines upon which they were 
running, in broad daylight, and with the converging lines 


| clearly visible the one from the other. 


““ While, however, I hold the following men responsible for 


| the accident, viz.:—First and principally, driver T. E. Fear, 


who had at the time been on duty 83 hours; secondly, guard 
Philip Bottrill, who had at the time been on duty for 
4? hours; thirdly, guard William King, who had at the time 
been on duty for 9} hours, I consider that it was due ina great 
measure to a faulty mode of working. I recommend that the 
position of the junction home-signals at Derby Junction may 
be altered, so that these signals do not cross.” 

Major-General Hutchinson reported on the Esholt acci- 
dent:—‘“In this case the 3.10 p.m. passenger train from 
Ilkley for Bradford, due to pass Esholt Junction about 
3.32 p.m., was run into, while crossing the junction, by the 
3.7 p.m. passenger train from Leeds for Ilkley, due to pass 
the junction about 3.21 p.m. The collision was attended by 
disastrous consequences as regards the passengers in the 
train from Ilkley, one of whom was killed on the spot, 
another died while being removed to Leeds, and three others 
died in Leeds Infirmary—one on the day of the collision and 
two on the following day. Twenty-six passengers were more 
or less seriously injured. In the train from Ilkley one of the 
guards, and in the train from Leeds the driver, fireman, and 
guard, all received serious injuries. The train from Ilkley 
consisted—after leaving Guiseley, where it had been divided 
—of an eight-wheeled—four wheels coupled in front—tank 
engine, running chimney in front, and eight vehicles, count- 
ing as eight and a-half, viz., third-class brake carriage, third- 
class, two first-class, two third-class, third-class brake 
carriage, and eight-wheeled bogie brake carriage, coupled in 
the order stated. The train was fitted throughout with an 
automatic brake, that for the engine being applied by steam, 
and for the vehicles by vacuum. 

“The immediate cause of this very serious collision was 
want of reasonable care on the part of McLay, the driver 
of the train from Leeds for Ilkley, when approaching Esholt 
junction. McLay had been warned—and understood the 
warning—at Apperly junction that though the line was clear 


for him to run to Esholt junction, he might be stopped at | 


the Esholt junction distant | Electric Supply Company—West London—Lighting Order, 


| the Metropolitan Electric Sapply Company—Mid-London—Light- 


the junction ; on approachin 
signal he found it at danger, but on coming in sight of the 
junction home-signals, visible about 280 yards off, when 
about half way through a short tunnel 60 yards in length, 
he saw one of them and the distant-signal below it ‘ off, 





and concluded that these were;-the signals referring to the 
line he was running on, though they were really those 
applying to the line from Bradford to Ilkley. 

“It would be an improvement in the arrangement of the 
home signals from Leeds and Bradford if the latter were 
placed on the left side of the line from Bradford; it would 
be then out of sight of a driver of a train from Leeds until for 


he 
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COLLISION AT DIAMOND CROSSING 


SITE OF THE COLLISION AT ESHOLT 


some distance after he had seen his own signal, and would 
make such a mistake as caused the present collision almost 
impossible.’”’ That is to say, the signal should be removed 
from B on the plan to C. 

The Melton accident seems, as far as can be gathered from 
the evidence, to have been consequent upon the condition of 
the rails while undergoing alterations, slewing, and packing, 
in the hands of the platelayers. By some oversight the flag- 
men usually employed to give warning for slow running when 
these operations are in hand, were not at work, and the result 
was that the road was in such a condition that the engine 
and several carriages left the line, three men were killed, and 
much damage done to stock. The responsible ganger just 
escaped the charge of manslaughter. 








ELectric Licht Meters.—The following is from a letter, by 
Sir Courtenay Boyle, which has been sent us for publication, from 
the Board of Trade Railway Department :—‘‘ I am directed by the 
Board to inform you that, having carefully considered the several 
patterns of meters which have been submitted for their approval, 
they are of opinion that it is desirable that they should have 
further experience of a practical working of the meters in actual 
use before any formal approval is given. Though some of the 
patterns of meters which have been submitted have many merits, 
and the laboratory tests which have been applied have been, 
in several particulars, satisfactory, no meter has shown such 
perfection in principle, design, and construction as to justify 
the Board of Trade in the conclusion that serions defects might not 
appear in actual working. Under these circumstances, the 
Board of Trade are of opinion that further experience of the be- 
haviour of the meters should be gained, and possibly further inquiry 
made, before the final decision of tha Dapartment is arrived at. 
With the view of acquiring as fully as possible information as to the 
behaviour of meters under working conditions, the Board of Trade 
would be glad of the co-operation of the London County Council in 
providing for a thorough practical test, and they would suggest 
that the Council should, at their early convenience, instruct their 
representative to confer with Major Cardew, the electrical adviser 
of the department. Pending the acquisition of this information, 


| which they anticipate will occupy a period of about twelve montbs, 


the Board of Trade are not prepared either to approve the pattern 
and construction of any electricity meter not yet approved, or to 
further extend the approval already given in the case of the 
Shallenberger meter, which has been approved for the pur- 
oses of the following Act and Orders only, namely :—The 


etropolitan Electric Lighting Act, 1889; the Metropol 
9 


ing Order, 1889; the Metropolitan Electric Supply Company— 
Paddington—Lighting Order, 1890 ; the House ta House Electrie 
Light Supply Order, 1889,” 
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UNITED STATES CRUISER No. 12—THE 
COLUMBIA. 
(From an American Correspondent.) 

on July 26th, 1892, there was launched at Philadelphia, 
Pa “from Cramp and Sons’ shipbuilding yards on the Dela- 
ware River, the hull of the biggest vessel of the new Navy of 
the United States. She is officially known as Protected 
Steel Cruiser No. 12, but is popularly called the Pirate, 
although at the launching she was christened Columbia. 
She is designed especially as a commerce destroyer, to carry 
on @ similar feature of naval warfare to that practised by 
the celebrated Confederate cruiser Alabama, under the 
command of Admiral Semmes, Confederate States Navy, | 
pearly thirty years ago. The Alabama captured and | 
destroyed an enormous number of merchant ships, so that | 
this one vessel did an amount of damage that has made her | 
celebrated in naval records; but since her day has grown up | 





The leading dimensions and particulars are as follows :— 
Length on mean load line, 412ft.; moulded beam, 58ft. ; 
normal draught, 23ft.; displacement, 7550 tons; maximum 
speed, 22 knots ; indicated horse-power, 23,000-horse power, 
or about 3-horse power per ton of displacement ; coal capacity 
on normal draught, 750 tons; maximum coal capacity, 2000 
tons. She will be able to steam at a speed of 10 knots for 
26,240 miles, or} 109 days without re-coaling, so that she has 
an enormous fighting and cruising range. The contractors 
guarantee an average speed, in the open sea, under condi- 
tions prescribed by the Navy Department, of 21 knots, 
maintained for four consecutive hours, during which period 
the air pressure in the fire-room must be kept within a pre- 
scribed limit. For every quarter of a knot developed above 
the required guaranteed speed the contractors are to receive 
a premium of 50,000 dols. over and above the contract price ; 
and for each quarter of a knot that the vessel may fail of 
reaching the guaranteed speed there is to be deducted from 


the steamship commerce, from the slow tramp steamers to | the contract price the sum of 25,000 dols. 


the record-breaking ocean racers, and to strike at commerce | 


A vessel of this class has been contemplated for some years, 


carried in such vessels with effect will require ships of | and in order to make her as perfect and complete as possible 
greater speed and carrying a fairly strong armament. The | before the designs were submitted for approval, a careful and 








Columbia, therefore, is not intended for heavy fighting, but 
for chasing, and with her sister ship, Cruiser No. 13, now on 
the stocks, will be a powerful addition to the Navy. Both of 
them are rated as of the first class, i.c., over 5000 tons. The 
engines of these vessels will be of special importance, on 
account of their power and arrangement, consisting of three 
triple-expansion engines driving three screws. ; 

The Columbia is the first triple-screw war ship built for the 
United States Navy, and in her it is expected that the 
fastest cruising war vessel in the world has been produced, a 
vessel able to overhaul the fastest transatlantic liner afloat, 


thorough investigation was made of every known design of 


| modern foreign Navies, and many improvements made upon 


these foreign designs. The designs for the hull were made 
by Theodore D. Wilson, Chief Naval Constructor, and Philip 
Hichborn, Assistant Naval Constructor. The adoption of 
triple screws was suggested by Commodore George W. 
Melville, Chief of the Bureau of Steam Engineering, and the 
lans for the engines, boilers, and machinery were prepared 
in this Bureau under his supervision. The plans for the 
armament were drawn up in the Bureau of Ordnance under 
Commodore Wm. M. Folger, Chief of the Bureau, and his 


and destroy or sinktany merchant ship now plying the ocean. | predecessor, Commodore M. Sicard. The equipments and 
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The gun deck stringers are 78in. wide, tapering to 52in. at 
the sides, and having plating of a weight of 15 1b. per square 
foot. 

The stern and stem posts are of solid cast steel. The outer 
flat keel has a weight of 25lb. and the inner one 2241b. to 
the square foot. The vertical keel has a weight of 20 1b. to 
the square foot. The transverse frames within the double 
bottom have the main bars 5in. by 34in., and of a weight of 
12lb. per square foot. The reverse bars measure din. by 
3in., with a weight of 101b. to the square foot. The reverse 
bars have bracket plates of 124 lb. and 101b. plates. 
Between the double bottom and the protective deck the 
frames are Z bars, 6in. by 34in. by 34in. and of 15 1b. 
weight per square foot, with 151b. brackets at the top and 
bottom. Elsewhere the frames are also Z bars, 6in. by 34in. 
by 34in. and of 151b. weight per square foot. 

The outer bottom plating is generally of 224 1b. weight per 
square foot, and the inner bottom 1231b. weight per square 
foot. The upper deck beams are 10in. by 5jin., of 314 lb. 
per foot T bulbs. The gun-deck beams are Qin. by 3}in., of 
22 lb. angle bulbs; berth deck beams, 5in. by 3in., of 11 1b. 
per foot angles, and the protective deck beams 10in. by 3}in., 
of 264 1b. angle bulbs. The fore and aft athwartship bulk- 
heads are of 741b. to15lb. plates. They are well stiffened, 
and watertight. The material is of steel throughout. 

The battery of the Columbia will consist of one 8in. breech- 
loading rifle mounted in the bow as a bowchaser, two 6in. 
breech-loading rifles of the forty-calibre type to be mounted 
just abaft each bow; twelve 4in. rapid-fire high-powered 
ordnance guns distributed in broadside about decks; sixteen 
Hotchkiss six-pounder rapid-fire guns, eight Hotchkiss one- 
pounder rapid-fire guns, and four Gatling guns. In addition 
there will be six torpedo tubes for the discharge of automobile 
torpedoes. The bow is of the ram type, and intended for 
service for ramming. Over the protective deck, and in the 
space between this deck and the gun deck, are minutely 
subdivided coal bunkers and store-rooms. This coal space 
will serve, when filled, as a further protection to the ship’s 
vitals. In addition, a coffer-dam space 5ft. in width is 
worked next to the side of the ship for the whole length of 
the vessel. This coffer-dam is also divided into bunkers, the 
bunkers to be filled with a patent fuel, forming a wall 5dft. 
thick against machine and rapid-fire gun fire. The contents 
of the coffer-dam can, in an emergency, be utilised as fuel. 
Forward and abaft the coal bunkers the coffer-dam will be filled 
with some water-excluding substance, probably cellulose or 
woodite. In wake of the 4in. and rapid-fire and machine 
guns, the ship’s side is armoured with 4in. and 2in. nickel 
steel plates. The 6in. guns are mounted in the open, and 
protected by lin. steel shields attached to the gun carriages. 
The sub-divisions of the vessel are such as to form a 
double-hull below the water-line, which will offer great 
security against disaster from torpedo attacks; and she 
could, because of her speed, do irreparable damage before 
she could be caught by any ship that could whip her. The 
officers and men’s quarters are spacious, well ventilated, and 
will be well lighted. 

But the most interesting feature of this vessel, and which 
we have left to the last so that it will already be understood 
what the vessel herself is, lies in the machinery, with its 
triple set of screws and three independent triple expansion 
engines. One screw will be behind the rudder on the centre 
line of the ship, and will be a four-bladed screw of 10 deg. 
more pitch than the others. The two other screws will be 
one on each side of the stern, about 15ft. forward of the 
middle screw, and about 4ft. 6in. above it, the shafts 
inclining outwards and upwards, while the middle shaft will 
be inclined slightly downward. The two side screws will be 
three-bladed, and will be set to the pitch found most ad- 
vantageous on actual trial. By the triple-screw arrangement 
the chances of a breakdown are lessened. If twin-screws 
were used, over 10,000 indicated horse-power would have to 
pass through one shaft to obtain the requisite 20,000-horse 
power for the speed demanded. With three screws, each 
shaft is subjected to a strain not exceeding 6850-horse power 
per shaft. The shafting will be of forged steel, 164in. 
diameter. For ordinary cruising the central screw alone 
will be used, giving a speed of about 15 knots; with the two 
side screws alone a speed of 17 to 19 knots can be 
maintained, and with all three screws at work at full power 
a high speed of from 20 to 22 knots can be got out of the 
vessel. This arrangement will allow the machinery to be 
worked at its most economical number of revolutions at all 
rates of the vessel’s speed, and each engine can be used 
independently of the others in propelling the vessel. The 
screws will be disconnected when not driven by the engines, 
so as to reduce their resistance. 
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PART PLAN, STERN VIEW, AND SECTION OF U.S. CRUISER COLUMBIA 


To make the Columbia the superior of such ocean greyhounds 
as the City of Paris and City of New York, of the Inman 
Line, and the Majestic, and the Teutonic of the White Star 
Line, the fastest ships afloat, the engines of thenew cruiser have 
been built with a view of giving her a maintained sea speed 
of 21 knots, and a maximum speed of 22 knots. By a main- 
tained sea speed is meant a continuous speed, day in and 
day out, so long asthe bunkers contain coal. The fastest 
time developed by any of the Atlantic greyhounds has been 
an average speed closely approaching 20 knots. The Columbia, 
if she comes up to expectations, must be able to make at all 
times an average speed of 21 knots, almost twenty-five miles 
an hour. The authorisation to build a vessel of the power 
of the Columbia was given by Congress in an Act dated 
June 30, 1890, This Act set aside the sum of 2,725,000 dols. 
4&8 & maximum expenditure on the hull and machinery. In 
October of the same year the contract to construct the new 
vessel was awarded to William Cramp and Sons, ship and 
engine builders, Philadelphia. This contract was obtained 

y the Cramps in conjunction with the contract to build two 
of the new battleships—the Indiana and the Massachusetts. 
In the case of the Columbia the contract specified a building 
period of thirty months. The vessel must be fully ready for 
acceptance by the Government in April, 1893. American 


designs, material, and workmanship have been used through- | 


™ in accordance with the policy of the Navy Department. 


main frame was erected March 21, 1891. 


, load line. 


fittings for the accommodation of officers and crew were pro- 
vided for by the Bureau of Equipment. Mr. Tracy, Secretary 
of the Navy, who has done so much for the advancement of 
the new Navy, has taken special interest in this vessel. She 
was designed with two principal objects in view: (1) Speed ; 
(2) coal capacity. She has, therefore, been given a large 
tonnage displacement, great length, moderate beam, and 
great steam power. She has no turrets or projecting gun 
sponsons. There will be four smokestacks or funnels, and 
two masts for signalling purposes, without military tops, and 
carrying no yards. Her complement will consist of thirty 
officers and 426 enlisted men. 

The general structural design of the new vessel is that of a 
protected cruiser, the magazines, engine-rooms, boilers, and 
steering gear being protected by an armour deck running fore 
and aft. This armour deck has a thickness of 4in. on the 
slopes and 2}in. on the flat. The top of the beams of the 
protective deck at the ship’s side is 4ft. 6in. below the load 
line, and the centre of the beams generally 1ft. above the 
The flat portion of the protective deck is worked 
in two thicknesses of l1}in. plates. On the slopes of the 
protective deck, on that portion lying over the machinery, an 
additional thickness of 1jin. is worked on top of the 1}in. 
plates, making the plates 4in. in thickness. The stringers of 
the upper deck are 72in. wide, of 251b. per square foot 
weight, and tapered at the ends to 54in. in width, and a 


€ first keel plate was laid December 30, 1890, and the first weight of 201b. per square foot. These stringers are filled in 


between with a 101b. plating, extending from end to end. 











Radius 
Maxi- Coal ofaction 
i — mum  capa-- Horse- or 

Name, Navy. speedin city. power. cruising 
knots. Tons. range. 

Knots. 
Columbia .. United States 22 2000 | 21,000 24,240 
Philadelphia . United States 19°7 900 10,500 12,000 
Blake .. Briti:h 20 1500 | 20,000 15,000 
Dupuy de Lome French 20 700 = 14,000 4,000 
Piemonte .. Italian 21 $00 | 12,000 13,000 





Each screw will be driven by a separate and independent 
triple-expansion, vertical, inverted marine engine, and each 
engine will be in a separate watertight compartment. The 
cylinders will be 42in., 59in., and 92in. diameter, for high, 
intermediate, and low pressure respectively, and 42in. stroke. 
The air pumps are two vertical single-acting lift pumps for 
each engine, with pump cylinders 22in. diameter, and 20in. 
stroke, driven by two simple engines, with cylinders Tin. by 
12in., arranged to exhaust into the condenser, or into either 
receiver. Steam will be supplied by eight main boilers, in 
four separate compartments, and two auxiliary engines on 
the berth deck, all of the Scotch marine type. They will all 
be of mild steel, and ca 160 lb. per square inch working 
pressure. The main boilers are double-ended, 21ft. 3in. long 
and lift. Sin. diameter, with eight 42in. corrugated furnace 
flues, and 1128 steel tubes, 2}in. diameter. The total heating 
surface is 43,269 square feet—or two square feet per indicated 
horse-power—and total grate area 1285 square feet. There 
will be five fire-rooms placed athwartship. Forced draught will 
be on the closed fire-room, each fire-room being supplied 
with centrifugal fan blowers. There will be evaporators to 
make up the loss of fresh water to the boilers, and to supply 
the distillers; also fire and bilge pumps, ice machine, steam 
ash hoists, capstan engine, electric light engines and plant, 
ventilating fans, &c. The calculated indicated horse-power 
of the three engines to be developed when the engines are 
turning over at a rate of 129 revolutions per minute is 
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21,000. To develope this horse-power, forced draught equal to 
@ lin. water pressure, will, it is presumed, be necessary. The 
best known horse-power developed by the City of Paris 
before her breakdown was a little under 19,000. The 
Columbia will exceed the best work of the City of Paris by 
over 2000-horse power. 

The accompanying illustrations represent the general 
appearance of the Columbia at sea, and the arrangement of 
her screws and engines. 








SHIELD TUNNELLING IN LOOSE GROUND 
UNDER WATER PRESSURE, WITH SPECIAL 
REFERENCE TO THE VYRNWY AQUEDUCT 
TUNNEL UNDER THE MERSEY.* 


It is impossible, within the limits of a British Association paper, 
to vive anything like an historical account of the tunnel which has 
recently been successfully completed under the river Mersey for 
connecting the Lancashire and Cheshire portions of the Vyrnwy 
Aqueduct. A romantic and instructive account might well be 
written of the battles with the elements, of the repeated failures 
and successes, and of the hairbreadth escapes, with ultimate pro- 
nounced success, which attended this subterranean and subaqueous 
work. From first to last the operations, including stoppages, 
occupied forty-seven months. The first contractors had completed 
the work of driving and lining the tunnel from the Cheshire Shaft 
toa distance of 57ft. out of a total of 805ft. required, when, having 
sunk the greater part of the Lancashire Shaft, they ceased work at 
the end of twenty months. The second contractors, rather than 
re-open the disturbed ground of the old workings, began, with 
permission, at a higher level on the Lancashire side. At the end 
of a further period of twenty-one months, they had driven and 
lined? 182ft. from the Lancashire shaft. They then relinquished 
the work, and it was, taken up by the Corporation of Liverpool, 
most of the men being retained, and one of the contractors con- 
tinuing to superintend them. After this the remaining length, 
about 620ft., was driven and lined in 44 months, the maximum 
progress being 57ft. per week of 110 hours. 

In the case of the first Thames tunnel, the practical difficulty of 
carrying on the operations successfully, either by contract or 
piece-work, impressed itself upon the mind of the elder Brunel. It 
was, indeed, the only evil against which—with marvellous fore- 
sight and ingenuity—he could not make provision. The same sort 
ot difficulty has very forcibly shown itself in this case, and there 
appears to be no doubt that if the work had been taken up in the 
first instance on the basis ultimately adopted, the whole of it 
would have been as successfully and economically performed as the 
last length of 623ft., which was carried out without the interven- 
tion of a contractor in four and-a-half months. 

The general particulars of the Vyrnwy Aqueduct Tunnel are 
as follows :— 





Lancashire Shaft— ft. in. 
Depth os. =e ws on oe op of Se 6s 59 
Outside diameter .. ‘- se op be es és os OR @ 
IR ta Gk eras an J opune Sp >on 9 9 
At junction with tunnel, outside diameter. . 13 9 

es - inside P so os ss 29 

Cheshire Shaft— 

Depth See Sa 52 6 
Outside diameter .. 10 9 
Inside diameter ae ae ee ee 9 9 
At junction with tunnel, outside diameter. . 15 0 

” a inside os os 4 0 

Tunnel— 

Length about .. 800 0 
Outside diameter .. 10 0 
Inside diameter Se, cat oe 9 0 
Low water level above invert— 
Lancashire end Se, “kh ah!, eh). as pe ee) Tee 
Cheshire end .. > os as RED 


High water spring tide level above invert— 
J eee ree 54 0 
DEEN nc ce cn ws oh sv: oe cp oe. OO 

The shafts are lined with cast-iron cylinders, the tunnel with 
cast-iron segments bolted together and planed on the abutting 
edges. The peculiar difficulties of this work arose from the fact that, 
while the whole of the material—except certain small lenticular 
masses of clay — through and beneath which the tunnel was 
driven, was perfectly loose and full of water under direct pressure 
from above, it constantly varied in the size of its component parts 
from the finest mud to the coarsest shingle containing compara- 
tively little sand. In homogeneous mud the operations would have 
been comparatively easy, but the face of the excavation was quite 
commonly composed of three totally different materials, such as 
open shingle, sand, and mud, all three under the full and varying 
pressure of the tidal water above, and ali three behaving in a 
totally different manner; while in some cases a band of hard clay 
was met with, impervious in itself, but surrounded by water under 
pressure, never covering the whole face, but sometimes in the 
bottom, sometimes in the middle, and sometimes in the top. The 
following considerations will make the great difficulty thus pre- 
sented more obvious. In sinking a shaft under air pressure, we 
free the ground by excavation within and beneath the circular 
cutting edge attached to the lowest cylinder. That edge being 
horizontal, we are generally able to maintain the air within the 
vertical cylinders at such a pressure that the water is kept back at 
every point of the cutting edge. The cylinders then, owing to 
their own or to a superimposed weight, sink further. They are 
from time to time lengthened by adding cyliaders at the top; and 
by freeing the ground below the cutting edge this lining is sunk to 
the required depth. 

In 1825 Brunel began the use of the first iron tunnelling shield. 
By this marvellous adaptation of means to ends, of mechanical 
methods to meet every physical difficulty that great personal 
experience of tunnelling could suggest, we find an advance in the 
science of tunnelling which, having regard to the materials then 
available, was greater than any advance since made. The shield 
was, like the brickwork forming the twin tunnels, rectangular. It 
supported the ground in front. It supported the ground overhead, 
not only by an inverted slipper travelling with the shield, but by 
an extension backward consisting of a wrought iron plate attached 
to the slipper and resting upon the top of the finished brickwork, 
over which it was drawn as the shield advanced. For the rest, the 
shield was divided vertically into twelve vertical frames, each 
capable of being advanced alternately or in any other order, and 
each of these vertical frames supported against the face of the 
excavation forty-four timber shields, each as long as the frame was 
wide, viz., 3ft. and 6in. deep; and each of these minor shields 
could be removed or advanced separately. 

Next came Mr. Peter Barlow, who more nearly imitated—in 
horizontal driving—the sinking of a cast iron cylinder. He 
acknowledged his indebtedness to Brunel, the great originator of 
shield tunnelling. He substituted cast iron for brickwork, made 
his tunnel circular, and surrounded his circular shield by a cylinder 
which overlapped the tunnel, not merely at the top, but all round. 
For the screws by Brunel to propel his great frames and 
minor shields, Mr. Barlow substituted hydraulic rams, and he 
pushed the shield forward in stages to a sufficient extent to enable 
him to add ring by ring to the forward end of the tunnel lining. 
This device was explained by Mr. Barlow in a pamphlet published 
in 1867, ‘‘ On the Relief of London Street Traffic, with a description 
of the Tower Subway, now shortly to be executed.” According to 
his method he carried out with complete success the Tower 
Subway, 8ft. in diameter, beneath the Thames. Since that time 
Mr. Greathead has introduced many ingenious improvements and 
additions, In applying this method, directly loose materials under 





* By George F. Deacon, M. Inst. C.E. Read before Section G, British 
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water pressure are met with, the much greater difficulty of driving 
horizontally than of sinking vertically is experienced. If artificial 
air pressure is employed—and in many cases it has not yet been 
found practicable to dispense with—new difficulties arise. The 
conditions of equilibrium between the air pressure within the 
tunnel and the water pressure without the tunnel are obviously 
different at different mes of the face. Such equilibrium as 
permits the work to be continued is difficult to attain, and when 
attained is highly unstable. To meet this difficulty Mr. Greathead 
has devised many ingenious arrangements, in one of which he 
excavates by means of hydraulic jets in front of the closed shield 
or diaphragm—still surrounded by the annular shield overlapping 
the finished work—and removes the ground fluid by a pipe passing 
through the shield tothe tunnel. Butthe great variety of material 
met with in the Mersey Aqueduct Tunnel, including large shingle 
and, in many cases, heavy oak timber in good condition, lyin 
prostrate across or parallel with the axis of the tunnel, condaned 
the use of any such methods impracticable. 

In order to understand rightly the nature of the problem, regard 
must be had to the following considerations:—Imagine a face with 
loose material at the end of the finished portion of the tunnel 
subject to the pressure, let us say of 30ft. of water to the top, 
and of 40ft. of water to the bottom of the tunnel, the tunnel being 
charged with air to balance, let us suppose the 40ft. One of two 
things immediately takes place. Either the air pressure, over- 
balancing the water pressure where at the higher part of the face 
it has only a head of 30ft., rushes out in such quantity as to form 
an upward funnel through the strata, in which case water rushes 
in below where the pressure in front of the shield is 40ft., or the 
air simply displaces the water in the interstices of the porous 
ground. This action is very rapid. The wet surface of the face 
seems instantly to dry up, in fact, so complete and rapid is the 
drying that in a few seconds it is difficult to imagine that the face 
has been wet within the last twenty-four hours. But with this 
change the whole condition of equilibrium is altered. The head of 
water at the face is partly displaced by a head of air—a great 
bubble—in the interstices of the ground having the form of a 
balloon, continuously supplied with air from the end of the tunnel, 
which it dissipates from its upper surface into countless smaller 
bubbles, so that the total pressure at the face is suddenly much 
diminished. 

The flow of air through the interstices of the material continues, 
and only attains a normal rate—equal to the supply of air to the 
tunnel—when the pressure in the tunnel has so far fallen as to 
exactly balance the static head of air and water above the face, plus 
the friction of the moving air in the interstices of the ground. 
This state of things lasts, and the ground continues to be held back 
in a visibly dry condition, until, by a change of resistance to the 
passage of the air upwards through the ground, the equilibrium is 
again disturbed. ith every rise or fall of the tide such a change 
occurs, and in the case of the Vyrnwy Aqueduct Tunnel under the 
Mersey, it took place in virtue of a change of the strata at every 
few yards driven. In a vertical shaft such changes are com- 
paratively unimportant, but in a horizontal tunnel the case is 
clearly very different. Evenin ground of uniform porosity, it is 
generally difficult to keep the water back at the lower edge of the 
shields, and obviously this must be so, because at this point the 
water when quiescent has nearly the full hydrostatic head, notwith- 
standing the great bubble of moving air in the interstices above it. It 
is therefore generally necessary to permit a small inflow of water to 
take place at this point, and thus to allow the friction of the water 
through the ground to bring the pressure in the ground at the 
bottom of the shield down to the lower pressure in the tunnel 
required to balance the pressure higher up the face ; but, if the 
flow at this lower point is allowed to become sufficient to disturb 
the ground, the resistance to that flow is reduced, the equilibrium 
is upset, the great bubble is displaced and lifted by the moving 
sand and water below, and an inrush instantly occurs. 

So much for strata of uniform porosity. But as already stated, 
the Vyrnwy Aqueduct Tunnel had to driven through rapidly 
varying strata. From time to time, without any warning, the re- 
sistance to the inward passage of water at the lower edge of the 
shield suddenly fell. Almost instantly the great bubble of air was 
lifted bodily, and the face of dry ground became a surging current 
of liquid mud, Occasionally the same change began at a higher 
level of the face, owing to the resistance of a higher stratum to 
the passage of water rapidly falling. But however it arose the 
result was an instant upsetting of the equilibrium, and a dangerous 
rush of liquid ground into the tunnel. The shield employed by 
the second contractor for driving the Vyrnwy Aqueduct Tunnel 
was of the Barlow form—a cylinder with its forward end carryin 
a cutting edge, and its backward end overlapping the finished 
work all round, and a diaphragm across it provided with many 
covered openings through which the excavation was performed. 
But the construction of the shield was much too light, and 
when the work was taken over by the Corporation, the cutting 
edge had collapsed and bent inwards for about one-fourth of the 
circumference to an extent in one place of about 15in. Moreover, 
there was a longitudinal crack near the bottom of the annular 
shield, extending from the tail nearly to the diaphragm. As 
usual in such cases it was at this stage commonly asserted that the 
work was impracticable, and would never be finished. It had 
most seriously delayed the completion of the Vyrnwy Aqueduct, 
but even at this late period the necessity for obtaining an Act of 
Parliament to deviate the line of aqueduct was in some quarters 
seriously contemplated. Familiarity with the subaqueous 
workings had, however, only served to confirm the author’s 
opinion of the feasibility of the undertaking, which at an 
earlier stage he had offered to carry out without the intervention 
of a contractor, and this course was now decided upon. To have 
to conduct the work with a shield insufficiently strong and in 
such a condition was not a satisfactory beginning. The author 
had no doubt whatever that with a few designed shield it 
could have been rapidly performed. He was not certain 
that it could be done with the existing shield, but all things 
considered, and rather than attempt to replace it in the disturbed 
ground in which it then lay, it was thought better to repair and 
strengthen the existing shield, and at least to make an effort to 
proceed with it. The repairing and strengthening of the cutting 
edge was successfully performed, and two and a-half months after 
the commencement of the first contractor’s work the tunnel was 
recommenced. The most effective method was found to be to 
remove the lower part of the diaphragm, as shown in the model 
exhibited, to regulate the air pressure as nicely as possible at such 
a point below the hydrostatic pressure that, while—so long as the 
shield was kept moving—it was generally insufficient to blow a 
funnel from the upper edge of the shield to the river above, it was 
just sufficient to prevent an inflow at the lower edge of the shield 
sufficiently rapid to carry the ground with it. At intervals round 
the cutting edge steel teeth were added before the work was 
recommenced, and the author is disposed to think that they were 
of great use in penetrating shingle. Several feet behind the main 
diaphragm was placed a partition projecting upwards to above the 
level of the under side of the remaining portion of the main 
diaph . This proved to be exceedingly useful when a blow of 
sand and water occurred. It did not materially hinder access to 
or from the front of the shield, while there can be no doubt that 
when a blow took place it choked itself more readily than if such 
an obstruction had not existed. The author was indebted to Sir 
Benjamin Baker for suggesting this device and that of the teeth. 

During the latter part of the progress the longitudinal crack 
already mentioned near the bottom of the shield became worse, 
another crack worked from it circumferentially behind the 
diaphragm, and the plates of that portion turned down like a 
ploughshare from their proper position. This caused a delay of 
twelve days, included in the four and a-half months. The ground 
at the time was as bad as it could be, but the piece 64ft. long and 
9ft. wide was successfully cut away and replaced in situ. The por- 
tion cut away could not be removed, but was left behind by the 
advancing shield when the work was recommenced. 





—— 


In judging of this work it is not to be supposed that ; 
undertaken in a foolhardy manner. Such an » hy dd boned 
contemplated when the Parliamentary plans were deposited — 
on the contrary, the aqueduct pipes were shown by those plan ", 
be laid in the bed of the river, and the softest bed was chosen, A 
the purpose—the very worst place, in fact, for the construction 4 
tunnel. For reasons which it is not necessary to recount rhs 
question of the depth at which the aqueduct should be laid w, : 
referred to the Board of Trade. The Board would probably ha: 
been more merciful if it had foreseen, as the advisers of the 
Corporation of Liverpool foresaw, the pending difficulties; but, 
a matter of fact, the decision required the aqueduct to be laid * 
such a depth that tunnelling became a necessity. The necensit, 
having arisen it was not shirked, and the work has been wuecen 
fully accomplished. ; 

In conclusion, the author desires to draw attention to the fact 
that the condition of unstable equilibrium to which he refers, ang 
which creates most of the difficulties in shield and pneumatic 
tunnelling, rapidly increases with the diameter of the tunnel, 4 
has no doubt whatever that a shield may be constructed jn -_ 
particular case to meet all the contingencies that can arise; but q 
is from works like the Vyrnwy Aqueduct tunnel under the Merse 
in which the means of meeting difficulties are not sufficiently = 
vided, and where success is nevertheless attained, that the most 
valuable lessons are to be learnt. 








BEARINGS WITHOUT LUBRICANTS, 





GRAPHITE or Pangea is the principle ingredient in numeroys 
inventions for dry bear‘ags, many of which have not got further 
than the Patent-office; it has been mixed with pulverised jrop 
asbestos, vegetable fibre, paper pulp, blood, and in one curioys 
adaptation sponge is used; in nearly all these applications the 
anti-friction composition is packed into suitable grooves, which arg 
used in the bearing, very much in the same way as asbestos is used 
in cocks. A substance which has been termed “ metalline,” which, 
although it contains graphite, appears to be composed of finely. 
divided lead, has been rather extensively employed; the chief 
disadvantages were the expense due to the way the material was 
used in the form of little plugs let into drilled holes, and the 
necessity for oiling when the plugs were worn sufficiently to cause 
contact between the metallic surfaces, thereby changing the 
character of the bearing. 

The latest form of dry bearing is of solid material, which can 
either be moulded so as to fit any plummer block, or can be tuoled 
or worked in the same manner as an ordinary brass. A new 
material—it is termed fibre graphite—for this kind of bearing has 
been recently tried in the United States, and consists of finely- 
ground plumbago, mixed with wood fibre in a moist condition, and 
pressed into a mould of proper form; it is then saturated with 
some drying oil, and oxidised in hot dry air. This bearing has 
been favourably reported on by the committee of the Franklin 
Institute, and a shop has been fitted up complete, so that the 
whole of the machinery, including the steam engine, runs without 
any lubrication at all. The report, which may be taken to apply 
to dry bearings generally, states “that an invention of this kind, 
by diminishing the use of lubricants, diminishes the cost of 
machine construction, by doing away with the many devices 
incident to oil—oil cups, oil-hole covers, the oil holes themselves, 
which have to be carefully placed, oil tubes to lead the lubricants 
to the inaccessible parts of machinery, as well as the cost of the 
personal attention and the cost of the lubricant required to keep 
the machinery in perfect order.” 

My own investigations of a suitable material for an oilless bearing 
began with the use of plumbago, which was moulded so as to form 
a circular bush, but this was soon discovered to be a failure on account 
of its rapid wear. I then constructed bearings of ordinary carbon, 
such as is used in batteries, and for producing the electric light by 
means of the voltaic arc. The first experiment was made with the 
bearings of a small dynamo, which ran for a considerable time, but 
the drawback of using carbon was mainly on account of the impu- 
rities which it often contained; a small amount of silica in the 
carbon was found to cut the shaft very badly, whilst if soft carbon 
was used the wear was as rapid as with plumbago. In order to 
lessen the cutting action and the friction, finely-powdered steatite 
was mixed with the carbon, and henceforth no difficulty was expe- 
rienced, even when the load was unequally distributed on the 
bearing. The name of carboid has been given to this mixture, its 
specific gravity being 1°66, that of carbon, as used in arc lamps, 
being about 1°48; therefore, carboid is about one-fifth the weight 
of brass; it can be moulded with the same ease as carbon, and can 
be turned, bored, or shaped to any desired form. In practice it is 
found that the cylinders, as they leave the dies, are quite true 
enough to be put into bearings without any tooling, although it is 
preferable to run for a short time with half the load, and then 
remove and scrape the bearing soas to equalise the surface of contact. 

Professor Sellars writing on the Franklin Institute report, states 
that ‘‘the co-efficient of friction is lower with the dry bearings 
experimented on than that of many oiled bearings in good con- 
dition, and that it is undoubtedly lower than with metal bearings, as 
usually operated with moderate attention and poor qualities of oil. 
It seems to be constant in its frictional resistance, whether warm 
or cold, while it does not run lighter when worn by use as some 
oiled bearings do. Its uniform action is better than many oiled 
bearings and very much safer ; the constant amount of frictional 
resistance being known can be provided for in the power of the 
machine.” The above agrees in the main with Professor Unwin’s 
experimental results with carboid. A bearing, l4in. diameter by 
2hin, long, cut in halves, was recently tested under loads varying 
from 100 lb, to 1800 lb., or about 15lb, to 170lb. on the square 
inch, at speeds from 110 to 490 revolutions per minute, the period 
of test extending over six days, during which it was kept almost 
constantly running without any lubrication or attention. 

Summarising the experiments, it appears :—(1) That the coeffi- 
cient of friction is almost the same, and has not diminished as the 
carboid became worn to a better bearing surface. (2) That the 
coefficient of friction increased as the temperature increased during 
the run, but is practically the same for any increase of pressure, 
and diminished with increase of speed, the maximum number of 
revolutions per minute being 490. (3) That no injury is caused to 
the shaft even if the bearing gets very hot, as it was found to be 
impossible to make it seize. The trials were made in one of 
Professor R. H. Smith’s new design of testing machine, in which 
there is no bending pressure upon the journal at all, the load 
being adjusted by the compression of a spiral spring which 

resses upon both halves of the bearing with equal force. 

e heat generated by this form of machine is twice as much as 
that in which the load is applied to one step only, and this to a 
certain extent limited the pressure to which the bearing was 
subjected, and the experiments with greater pressures will have 
to be completed with another design of holder, so arranged that 
the heat generated has a better means of escape. 

The conclusion arrived at by the author with regard to dry 
bearings is that the frictional resistance is governed by the con- 
ductivity of the shaft and the holder or support of the bearing ; if 
this was arranged that any heat generated is dispersed, the coefli- 
cient of friction will not exceed that of a lubricated bearing. 








In consequence of the visit of the members of the Iron 
and Steel Institute to Liverpool next month, the Liverpool Engi- 
neering Society’s intended visits to the ry Aqueduct Tunnel, 
Norton Water Tower, Liverpool Overhead Railway, and Hydraulic 
Power Company’s works, with those of the Institute, will be made 
at the same time. 








1 Paper read before Section G, British Association, by Mr. Killingwort 
Hedges, M.I.C.E. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue general trade position in Birmingham and the district remains 
considerably below what has been the case in some previous years ; 
et there is an improvement compared with a few months ago, and 
rospects are rather more favourable. ays 
P On ’Change in Birmingham on Thursday the opinion was 
expressed that there is not much pense J of quotations giving 
way in the early future, for costs of manufacture are keeping uP 
more particularly as regards wages and fuel, and there is no likeli- 
hood of rates being weakened in the early future by over- 
action. 

= marked bar manufacturers are in receipt of a fair number of 
orders, and they quote £8, whilst merchant qualities are quoted 
£6 15s. to £7 5s., and common bars are £6 to £6 5s. Shoe and 
tire bars are in — demand, Wagon iron and rivet iron is in 
improved demand, and the same may be said of bedstead angles. 

In common sheets a fair amount of business is reported, and 
quotations are well maintained at £6 17s. 6d. to £7 for singles, 
£7 5s. for doubles, and £8 for lattens, 

A better inquiry is reported for descriptions of iron generally 
needed by engineers and manufacturers of rolling stock. 

Some of the hoop and strip makers have more to do, For hoops 
£6 12s, 6d. is asked, with about £6 for gas tube strip. 

In the pig iron trade some sellers report a better condition of 
things, and are putting up quotations, whilst one or two brands 
are withdrawn from the market, producers being well booked with 
work, 

In cases where sellers are well situated, 38s. to 38s, 6d. is being 
asked for common, and 63s. 6d. to 65s, for all-mine hot-blast. 
Cold-blast continues 97s, 6d. to 100s. 

The experience of better trade is not, however, universal ; 
indeed, in one case, it has been deemed desirable to damp down a 
couple of furnaces, leaving about twenty-six in blast. This limita- 
tion of production should, however, tend rather in the direction of 
further strengthening the market than otherwise. Midland sorts 
are quoted 46s, for Derbyshires, 45s, for Northamptons, and 
47s, 6d. to 48s. for Lincolns, For Welsh hematites, delivered, 
49s, 6d, is asked. Thorncliffes are quoted 50s.; and Wingerworth, 


45s. 

Steel continues, relatively speaking, in a better position than 
iron. There is steady employment in the manufacture of engineer- 
ing and structural sections, as well as ingots and blooms for 
rolling down purposes, There is an increasing call for mild steel 
both for district and general use, and quotations are proceeding 
for considerable extensions of the manufacture of this material in 
the district. 

Steel sheets for use by japanners and for other similar purposes 
are quoted £9 10s, to £10. Ordinary plates are about £6 10s. 

A considerable volume of work has lately been booked for bridge 
and roofing purposes, boilers, and gasometers. The engineers are 
busiest on steam pumps and horizontal engines, while general 
machinery commands good notice, From India are received satis- 
factory orders for edge tools, steam pumping plant and railway 
materials and furnishing articles. The Cape demands are fora 
general assortment, while South America requires better consign- 
ments of roofing iron, edge tools, &c. 

Some very fine mining inery was inspected recently when the 
British Society of Mining Students visited Staffordshire to see 
some of the Earl Dudley’s coal pits. Extensive alterations have 
been made at Lye Cross within the last two years. Two new winding 
pulleys, 14ft. in diameter, have replaced old ones, and a new suite 
of offices and other buildings have been added, the colliery being 
one of the best appointed in the Staffordshire coalfields. Much 
interest was taken in the haulage pulleys on the Walker 
differential principle, the first that have been used in Europe. 
They will shortly be laid down at the Bill End Pit, at Rowley, 
which is being opened up _ = Earl of Dudley, after standing 
since the 1874 strike. fore eo district, the party 
also visited the property of the Walsall Wood Colliery Company, 
and inspected the banking arrangement at two levels, the system 
of creeper chains for moving about the tubs, the mechanical 
screens, and the Kcepe system of winding at the upset pit. 

A circular has been issued to the shareholders of the Patent 
Shaft and Axletree Company, of Wednesbury, stating that the 
directors have decided not to declare an interim dividend, 
owing to the strike at the Old Park Works, and the low prices 
prevailing during the first few months of the year. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—A slightly better tone continues to show itself so 
far as the business doing in pig iron is concerned, but this scarcely 
warrants the conclusion that there is any really appreciable im- 
provement in the condition of the iron trade generally. It is true, 
as I have pointed out in previous reports, that one or two branches 
of engineering are better supplied with work than they have been 
recently; but taking the iron-using industries all through, the 
position remains anything but satisfactory, and the outlook—at 
present at least—does not favour anticipations of any considerable 
weight of new work coming forward. A general want of confidence 
in the future is still manifested by the disinclination on the part of 
consumers to buy beyond what they actually need to cover current 
requirements, and the hardening tendency during the last two or 
three weeks in some of the outside brands of pig iron offering 
here, and in which the increased business doing is chiefly confined, 
is probably due more to the pressure of arrears which accumulated 
daring the recent strike than to any larger requirements for 
actual consumption. Local and district brands are practically 
unaffected by the hardening up in other quarters, and so far as 
finished iron is concerned the position of makers remains without 
any improvement whatever, work in many cases being taken to 
keep forges going at prices that are anything but remunerative, or, 
as one firm put it, ‘‘ at prices that are worse than nothing.” 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and although here and there more business is reported in 

ig iron, with fairly large transactions in one or two cases having 

n put through, the general tone of the market was again very 
dull, Lancashire makers still report business extremely slow, and 
barely sufficient to move away their present small production, but 
they are holding firmly to late rates, their quotations remainin 
on the basis of 44s, 6d. for forge to 45s, 6d. for foundry, less 2 
per cent., delivered Manchester. In district brands foundry 
qualities are perhaps showing rather more firmness, most of the 
makers being tolerably well sold for the present, and some of them 
are rather short of supplies to meet the requirements of their 
customers. For delivery equal to Manchester, Lincolnshire 
foundry is not quoted anything under 44s, 6d., with good foundry 
brands of Derbyshire averaging 48s, to 48s, 6d., less 2} per cent. 
Forge qualities, however, are more plentiful in the market, and for 
these full list prices are scarcely being maintained, in all cases 
Lincolnshire being obtainable at about 43s. 3d. to 43s, 6d., and 
Derbyshire averaging 44s, 6d. to 45s., less 24 per cent., delivered 
here. The cost of production continues a serious matter of 
consideration with most of the makers, and in one case I 
Was informed that having to pay an advanced price for coke 
supplied from the Yorkshire district, they were very indif- 
ferent about booking further business at current rates, A 
Very firm tone is maintained as regards all outside brands offering 
here, and there is rather a difficulty in obtaining requisite supplies 
of foundry ce ge ae which, for good brands, is not quoted 
anything under 48s, 4d. to 48s. 10d., net cash, delivered Man- 
chester. In Scotch iron, a fair weight of business has been put 


for actual consumption, it is difficult to ascertain. Prices, how- 
ever, continue to stiffen, and, delivered at the Lancashire ports, 
Govan is quoted at 45s. 6d.; Carnbroe, 46s. 6d.; Eglinton, 47s, 3d.; 
and Glengarnock, 48s, 6d., net, prompt cash, with makers in some 
instances asking some advance upon these figures for forward 
contracts, 
Only a very slow business is still coming forward in the manu- 
factured iron trade, and although forges, as a rule, are kept fairly 
going, it is only from hand to mouth, makers having little or no 
work of any weight ahead. Prices remain unchanged from those 
last quoted, Lancashire bars not averaging more than £5 lbds., 
with some North Staffordshire qualities yy £5 17s. 6d.; 
sheets, £7 5s. to £7 7s. 6d.; and hoops, from £6 5s, for random, 
up to £6 10s. for special cut lengths, delivered in the Manchester 
district. 

The business doing in the steel trade continues ord only of 
a very limited weight, with prices about as last quoted. Good 
foundry hematites average about 58s, to 58s. 6d., less 2}, for small 
parcels suitable for engineers’ requirements, delivered in this 
district, but where larger quantities are concerned, lower quota- 
tions are made, and 57s. 6d., less 24, would represent the top 
figure for re qualities, Steel billets continue weak in price, 
and, though local makers are not quoting under abcut £4 14s., 
there are sellers from other districts at considerably below this 
figure, and there would be no difficulty in placing orders at about 
£4 12s. 6d., net cash, delivered here. There are moderate 
inquiries stirring for steel boiler-plates, but in many cases these 
are more with a view of testing prices. Local makers still hold to 
£7 7s. 6d. as their quotation for delivery in the Manchester dis- 
trict, but Scotch plates can be bought readily at £7 2s. 6d. to 
£7 5s., and common steel plates and angles are being offered here 
by some of the makers at extremely low figures. 
In the metal market there is little or no change to notice, busi- 
ness continuing only slow in all descriptions of manufactured goods, 
with list rates unaltered, but the tendency of the market is in 
favour of buyers. 
As regards the engineering industries of this district, there is a 
fair amount of work coming forward in some branches, chiefly 
amongst heavy stationary engine builders, who, in all the principal 
centres of Lancashire, are fairly off for work; and boiler-makers 
also still report a moderate weight of new orders coming forward. 
Some of the special machine tool makers have also recently 
secured a fair quantity of new work, but generally, they are only 
indifferently employed; and, taking the engineering industries all 
through, the position cannot be regarded as at all satisfactory. In 
the ordinary run of engineering there is very little doing, loco- 
motive builders and railway carriage and wagon builders are only 
moderately employed upon work in hand, with very little new 
work coming forward ; and amongst machinists there are only one 
or two firms who are at all fully occupied, the others being very 
short of orders, and with the present depressed condition of the 
cotton manufacturing industry there is very little to look forward 
to, so far as home requirements are concerned. 
The reports for the past month issued by the trades’ unions 
organisations connected with the engineering industries show no 
material change as regards the prospects of trade or the con- 
dition of employment. The returns of the Amalgamated Society 
of Engineers show a slight increase upon the numbers of unem- 
ployed throughout the country generally, but in this district they 
are about the same as last month, and with a fair inquiry of 
pattern-makers there is evidently a moderate amount of new work 
in preparation. The reports of the Steam Engine Makers’ Society 
show the position to be much about the same as last month ; if 
anything, there is a slight improvement as regards the number of 
unemployed, but practically there remains about 24 per cent. of 
the total membership in receipt of out-of-work donation. Trade is 
reported as good in heavy stationary engine building and millwright 
work, and slightly better in some of the locomotive districts, but 
the marine centres show no improvement, and machine makers 
generally throughout the country are only very poorly off for work. 
{ gather from various sources, where something that is going on 
behind the scenes is pretty well understood, that when the full 
effects of some of the new departures which have been decided upon 
at the recent delegate meeting of the Amalgamated Society of 
Engineers are fully appreciated, there will certainly be no very 
general feeling of satisfaction amongst the members, Already a 
good deal of discontent is evident, and in some quarters the 
opinion is freely expressed that the last meeting of delegates is 
indicative of the ‘‘ beginning of the end” as regards the Amalga- 
mated Society of Engineers. Sc far as this district is concerned 
there is a very strong feeling with regard to what is practically the 
abolition of the Manchester office as an important centre. It was 
in this district that the Amalgamated Society of Tailors had really 
its origin, and Manchester has always been regarded as second 
only to London in importance. Mr. Robert Austen, the late 
general secretary of the Amalgamated Society of Engineers, having 
for many years been in charge of the Manchester office, but by 
the decision of the delegate meeting, it is practically deprived 
of any importance whatever. That this will be resented by so im- 

ortant an engineeringcentre as Manchester is only to be expected, 
but the Socialistic element in London seems to have obtained full 
control of the Amalgamated Society of Engineers, and this im- 
portant organisation seems now to be entering upon a course which 
threatens to bring about a serious disruption amongst its members 
that may possibly seriously imperil its very existence. 

A very quiet tone continues throughout all branches of the coal 
trade, except so far as the demand for engine classes of fuel are 





asking 50s. per ton net f.o.b., for parcels of Mixed Nos. of 
Bessemer, iron and the business doing is chiefly for prompt delivery. 
Some makers are quoting 49s, 6d. for future deliveries, but buyers 
are not showing much inclination to placecontracts ahead. —_— 
In the iron ore trade thereis much quietness. Average qualities 
are, however, still quoted at 8s, 6d. to 9s. per ton net at mines. 
East Coast coke is in steady consumption at 20s. per ton 
delivered to West Coast buyers. 

There is much quietness in the steel trade as regards new 
business. With the exception of the steel shipbuilding material 
department, every other branch is neglected by buyers, Rails are 
in very poor demand on all accounts. Heavy sections are at 
£4 4s., light rails at £5 10s., and colliery rails at £6. Ship plates 
are at £5 15s.; boiler plates at £6 15s., and angles at £5 10s. 
Blooms represent a slow trade at £4 for ordinary sorts, and £5 for 
best hammered sections, There is next to no inquiry for the 
following :—Wire rods, which are still at £6 12s. 6d. and £6 15s. 
per ton ; hoops, at £7; or slabs and billets, at £4 5s, to £4 10s. 
each. Tin-plate bars are not in such good request, and the current 
quotation is £4 5s, 

Shipbuilders are fairly busy, having received some new orders 
for new shipping. 

The shipments for the week represent 24,505 tons, as against 
15,275 tons last year, an increase of 9230 tons. The exports to 
date represent 436,234 tons as against 609,988 tons last year, a 
decrease of 173,754 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE discontinuance of the stop-day in the coalfield was expected 
to weaken values. It has had no such effect. Even house coal 
maintains the quotations of the year, and the fact that there has 
been practically no fall in the price of good fuel shows that the 
output has been kept pretty level with the demand. Now that 
winter stocking is tairly commencing, and the days begin to 
shorten, there is no probability, in spite of six days’ work, which 
will bring no greater weight of coal to bank than was done on five, 
of coal being any cheaper this year. Several collieries which had 
been supplying on Durham account are not so busily employed ; 
but, regarding the coalfield as a whole, there is very little altera- 
tion. London is taking quite as much as is usual at this season. 
Current quotations :—Silkstones, lls. to 12s, per ton; Barnsley, 
10s, to 10s. 6d. per ton ; lower grades, from 9s. per ton ; all at the 
pits. A large business is doing in steam coal, which fetches from 
Ys. to 9s. 9d. for Barnsley hards to 1s. a ton less in lower qualities. 
Gas coal is at 8s. to 9s, per ton, with a weaker demand. The 
London Gas Light and Coke Company’s contract is now being 
eompeted for by Yorkshire, Durham, and Scotch owners, Manu- 
facturers’ fuel is in steady request at 5s. to 6s. per ton. Smudge 
and — small coal maintains former values, Not much doing 
in coke. 

The iron and steel industries are reported to show some im- 
provement, but I see very few signs of it at present. A few 
customers who had withheld their orders for material in the hope 
that prices would be weaker, are now compelled to purchase, but 
their requirements are not large enough to greatly affect the 
market. In the crucible steel trade there is more doing, and 
prices are fully maintained. A considerable weight of fine steel is 
being produced here for German houses, who make rifles for the 
Continental Governments. Steel for clock and watch springs is also 
in good request. Both these special grades of steel are limited to 
a very few houses, the bulk of it being produced by one firm. 
There is less business than usual in the rolling mills, owing to the 
depression in the cutlery and other staple industries. The cutlery 
firms are in a very indifferent way for work, and there are many 
artisans in all the departments, more particularly engaged upon 
pen and pocket blades, walking the streets. The new Portuguese 
and Spanish tariff has seriously affected these markets in files, but 
other countries are ordering rather more freely, the South 
American Republics having exhibited steady improvement during 
the last few months, With the gradual restoration of confidence 
in that quarter, files and general hardware, as well as certain 
classes of cutlery, would be materially helped. 

The Board oi Trade returns for July bring out vividly the 
falling-off in the oldest of our lighter staple trades. During the 
month the total value of hardware and cutlery exports was 
£170,567, a decrease of nearly one-fourth on the corresponding 
month of last year. There was an advance in steel, chiefly caused 
by a better American demand for the higher grades ; but taking 
iron and steel together the exports for the seven completed 
months of the year show a decrease, as compared with the corre- 
ponding period of 1891, of no less than £4,627,215. 

Mr. Henry Crookes, of the firm of Jonathan Crookes and Son, 
cutlery manufacturers, who died last week, had between sixty and 
seventy years in business. His firm participated in the extraordi- 
nary development of the United States trade, and he lived long 
enough to see its equally extraordinary collapse. The great bulk 
of the firm’s business was with the United States. When he 
thought the men imposed unreasonable restrictions on the razor 
and scissor trades, he simply abandoned them. In other ways he 
gave proof of his being a typical Sheffield manufacturer of the 
old-fashioned type, which cared more for quality and good name 
than fora great business and wide fame. At the same time he 
achieved fortune, and has died worth a pile of money. 

Messrs. Newton, Chambers, and Co., of Thorncliffe, Tankersley, 


Rockingham, and other collieries, are putting down a shaft from 
their Silkstone pit at Tankersley in the expectation of reaching the 
Winn Moor bed at a depth of 70 yards below the Silkstonecoal. It 
is expected that this bed, which is practically a virgin coal, will 
have an average thickness of 3ft. It is said to be of good quality, 


concerned. The better qualities of round coal move off very slowly 
for house-fire purposes, whilst common descriptions are also 
difficult to dispose of for iron-making, steam, and general manufac- 
turing purposes ; and although very few of the pits are working 
more than four days per week, stocks have been accumulating particularly for coking purposes. 


recently at most of the collieries, For house-fire coal prices are | " ‘The half-yearly meeting of shareholders in Vickers, Sons, and 
generally well maintained, except where extra quantities can be Co., River Don Works, Sheffield, was held on Wednesday. 


disposed of for prompt delivery ; but steam and forge coals show | The directors’ report stated that the workers had been fairly em- 
. et of se and although quoted = yee remain at about | ployed during the first half of the present year, although the 
7s. 9d. to 8s. per ton, prices are irregular where anything like | prices obtainable had not been such as could have been desired, 
quantities are concerned, and to move away surplus supplies very | especially in the face of the continued higher cost of production. 
low figures are frequently quoted. Engine classes of fuel continue | ‘The change of Government would, for a time at least, interfere 
to move away freely at fully late rates, and as there is still rather | vith two important branches of Site weal. aaah “Cit wan canola 
a scarcity of supplies collieries in many cases are able to obtain | ¢5 foresee what policy might be adopted by the new Gocamma ” 
slightly better prices for some qualities which have recently not | Ty, aepentananl talented to was * and Beets lates, 
been in such special demand. At the pit mouth burgy averages -" P 
6s. 3d. to 6s. 9d., best qualities of slack 5s, to 5s. 6d., medium 
= ph to nee and common 3s, 6d. — a per ton. 
e shipping trade continues quiet gene , and, with surplus 
supplies of common round coal offering as he ports pong oa (From our own Correspondent.) 
Mersey, very low figures have to be accepted to effect sales, WHILE the finished iron and steel and the allied industries are 
ordinary Lancashire steam coal not averaging more than 8s. 6d. to | showing not the least approach to improvement, but rather the 
9s, per ton, with best Welsh steam coal offering, delivered in | opposite, the pig iron trade, which should be dependent upon them 
wagons at Birkenhead, at very low figures, for its activity and prosperity, is brisk, and prices are increasing, 
rrow.—Throughout this district there is a fair amount of | while the expectation is that this satisfactory state of affairs will 
activity noticeable at the hematite ironworks, and a pretty | continue at least till the close of the navigation season. This 
good output is being maintained, but in regard to new contracts | being so, consumers, who have for long been buying from hand 
things are somewhat quiet on almost every account. The demand | to mouth only, so that they might be in a position to profit 
from local steel makers is somewhat easy on t of a quiet: by any reductions in the prices, are now coming forward 
in the demand for steel, and foreign and colonial consumers are | freely to purchase, as they are not likely to get their supplies 
not in want of much iron, and the utmost lifelessness is apparent | for the next three months on more favourable terms than 
on the score of new work. Many makers have not yet cleared off | at present. A good demand for forward delivery has, there- 
their old contracts, and in some directions there is a scarcity of | fore, sprung up, and exports are increasing very materially, as 
iron, but this is not very pronounced by any means. Generally | continental consumers will allow of no further delay in the delivery 
speaking, both in North Lancashire and Cumberland, the consump- | of iron due to them. A good many merchants some time ago sold 
tive demand is about equal to the production, and this is| No. 3 for August and September delivery at 38s., expecting that 
shown by the fact that the stores of warrants have only been | they would be able to purchase at less to carry out the contracts. 
reduced during the tt week by 50 tons—the amount still held | But the market prices instead of falling have advanced, and the 
is 40,933 tons, With this in view, itis quite likely the production may | merchants have been backward about fulfilling their contracts 
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be brought down a trifle, but up to now 39 furnaces are still blow- | when they themselves have had to pay 39s. to 40s, for the iron. 
ing in the district, as against 41 in the corresponding week of | Consumers, however, press for their iron, and the shipments of pig 
last year. As regards prices, warrants have advanced from 49s, | during tbe first half of this month have been heavier than for a 





through recently, but whether this is on speculative accounts or 








to 49s, 6d. per ton net cash, and makers, generally speaking, are ' long time past, while, judging from the number of steamers already 
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chartered, they will better in the second half than they have been in 
the first. Up to the 16th they had reached 30,430 tonsfrom the Tees, 
or nearly double those of the corresponding part of July, when 16,188 
tons only were despatched. The Continental requirements have been 
50 per cent. better, but further than that it is satisfactory to see a 
larger business done with Scotland, which only took 680 tons of 
Cleveland iron in the first half of July, but has had 8675 tons in the 
first half of the current month. There is another favourable 
feature, which is that though nearly all the finished ironworks and 
foundries on Tees-side are closed for the whole of this week on 
account of Stockton races, the stocks of pig iron in the hands of 
makers are not increasing. They almost invariably increase at this 
period of the year, for on account of these stoppages the deliveries 
of pigironare suspended. This year, though the worksare stopped 
as usual, the deliveries of pig iron to them are not suspended, but go 
onas usual, The fact is that manufacturers are glad to avail them- 
selves of the opportunity to accumulate a stock of pig iron. They 
have suffered so much inconvenience and loss of late, because of 
the irregular and short supplies of pig iron, that they wish to 
have iron in reserve to against contingencies. Often because 
of short deliveries of pig iron they have had to stop the whole or 
part of their works. People cannot so readily draw out of the 
public warrant stores to make up for the scarcity with producers, 
for only 18,000 tons are held in Connal’s warrant stores, and that 
is held in the hands of only five or six strong firms, who are deter- 
mined to force up the prices. It was different when 160,000 tons was 
held in many hands, and they scattered all over the country, as 
was the case just before the Durham strike began. 

The main subject of attention just now is the extraordinary 
scarcity of Cleveland pig iron, particularly No. 3, which is the 
quality required for export, indeed there is something approaching 
afamine. Makers, though producing even more than they did 
before the damping down of furnaces, cannot furnish all the iron 
they have contracted to supply, their arrears of deliveries being so 
great. Only two or three makers have any iron in stock at all, 
and they have but a few hundred tons. It is thus very difficult to 
effect any purchases of pig iron for early delivery, and that the 
supply is not equal to the demand is very evident. If there were 
more iron for sale business would be much brisker than it is. So 
scarce is No, 3 that steamers have often to go from wharf to wharf 
getting a few tons at each to complete their cargoes. The com- 
plaint in the pig iron trade now is not want of demand, but lack of 
the iron itself. 

Pig iron prices are tending upwards for all qualities, and until 
the close of the navigation season are not likely to become easier. 
The producers and merchants in general do not quote less than 
40s. per ton for early deliveries of No. 3 G.M.B., and makers have 
not taken less this week. Some of them are considering the advisa- 
bility of advancing to 41s, both for prompt and forward delivery ; 
indeed, in regard to the latter there is no backwardation, but rather 
the opposite. Some sales of No. 3, in lots of a few tons, have 
been made by merchants at 39s. 9d. this week, but now that is too 
low a figure. No business has been done in Middlesbrough 
warrants for three weeks ; but this has been due to the indifference 
of the few holders to sell, for as fast as buyers have advanced their 
offers they have raised their quotations. This week they have not 
asked less than 39s, 9d., cash. Forge pig iron is almost as scarce 
as No. 3, and has been raised in value, grey being now 38s. 3d., 
mottled 37s. 9d., and white 37s. 3d., with buyers generally at 3d. 
less. No. 1 is 42s, 6d., and No. 4 foundry 39s., f.o.b, Mixed 
numbers of East Coast hematite are quoted 50s. per ton, f.o.b. 
The Lackenby Ironworks, near Middlesbrough—consisting of three 
blast furnaces, all in operation—are to be sold by auction next 
macy by order of the trustees in the estate of Messrs. Donney 
and Co. 

The finished iron and steel trades cannot generally be described 
as in a prosperous condition, and prospects are rather discouraging. 
Certain works have recently had to curtail operations, owing to 
lack of orders. The plate and angle manufacturers are most 
affected by the depression, and unfortunately the shipbuilding 
industry which furnishes them with the best part of their orders is 
looking very badly, there being no question that the winter will be 
a quiet one, and no revival in shipbuilding can take place until 
shipowners can do better. Iron ship-plates are £5 5s.; iron boiler- 

£6 5s.; iron girder-plates, £5 10s.; steel ship-plates, 
: steel boiler-plates, £6 15s.; iron ship angles, £5 2s, 6d.; 
iron engineering angles, £5 7s. 6d.; steel ship-plates, £5 10s.; 
common bars, £5 10s.; best bars, £6; all less 24 per cent. and 
f.o.t. at producers’ works. Rail makers have plenty of orders at 
present, and are not stopping their works on Tees-side this week, 
as are finished iron manufacturers. The inquiry bas slackened 
again, owing to the slight increase in prices. 

At most of the shipbuilding yards there are unoccupied berths, 
but some are doing even better than last year. e tonnage 
launched by Messrs. William Gray and Co., at West Hartlepool, 
this year promises to exceed that of last year. They have already 
launched fourteen steamers, and three more are nearly completed. 
This is satisfactory, considering that the Durham miners’ strike 
hampered business for three months, preventing the proper deli- 
veries of plates and angles. The firm had no difficulties about 
their coals, as they obtained supplies from other districts. Messrs. 
Robert Ropner and Sons, at Stockton, have found it necessary to 
enlarge their yard, and they will now be able to construct six 
vessels at a time. They are erecting new time, general, and 
drawing-offices, and also a new draughting loft. The cutting off 
of Blue House Point, in the Tees, by the Conservancy Commis- 
sioners will prove of great advantage to shipbuilders. 

The Darlington Wagon and Engineering Company, in their last 
financial year, made a profit of £5118, and with £1126 brought 
forward from previous year they have £6244 to divide, out of which 
they pay 8s. per share. The directors state that the output 
was ow affected by the strike, and their turnover was 
£127,023. 

The directors of Messrs. John Abbot and Co., Park Works, 
Gateshead, made a net profit of £4035, and pay 3 per cent. 
dividend. The grave and prolonged strike in the engineering 
industries entailed serious loss upon the company, as also did the 
Durham miners’ strike; the cost of their fuel increased 50 per 
cent., while the sales of their products decreased 25 per cent. The 
company’s chain smiths laid this department idle for twenty-two 
weeks from December 9th, but they went to work in the end at a 
substantial reduction. These wages difficulties prevented them 
realising any profits from most of their manufacturing departments 
during the last six months of their year. 

The workmen employed by Mr. William Allan, at the Scotia 
Engine Works, Sunderland, have presented an illuminated address 
to him for the part he has taken in the successful establishment of 
the eight hours’ day. The eight hours’ day has been six months in 
operation at these works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A MODERATE business has been done in Scotch pig iron in 
Glasgow market this week, warrants selling from 41s. 10d. to 
42s. 1d. cash. No business has transpired in Cleveland warrants, 
and hematite warrants have also been very idle. The price of 
Dalmellington No. 4 forge iron has been advanced 6d., and now 
sells at 45s. 6d. per ton. Merry and Cunningham’s brand of No. 4 
iron is quoted 41s, 9d. at Coatbridge. 

The prices of makers’ iron are in some cases a little firmer :— 
G.M.B., f.0.b. at Glasgow, Nos. 1 and 3, are 42s, 6d.; Monk- 
‘land, No. 1, 43s. 6d.; No. 3, 43s.; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 43s. 6d.; Clyde, No. 1, 48s.; No. 3, 46s.; Gartsherrie 
and Summerlee, Nos. 1, 50s. 6d.; Nos. 3, 47s.; Langloan, No. 1, 
50s. 6d.; No. 3, 46s, 6d.; Calder, No. 1, 50s.; No. 3, 46s. 6d.; 
Coltness, No.1, 53s, 6d.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 52s. 6d.; No. 3, 49s, 6d.; Dalmellington, No. 1, 47s. 6d.; 
No. 3, 46s. 6d.; Eglinton, No. 1, 47s.; No. 3, 46s.; Carron, at 
Grangemouth, No. 1, 588.; No. 8, 47s, 





The shipments of pig iron from Scottish ports in the past week 
have been smaller than of late, amounting to 5545 tons, compared 
with 7667 in the corresponding week of 1891. There was dis- 
patched to Canada 716 tons, Belgium 675, Holland 370, Germany 
290, United States 200, South America 100, India 200, Australia 
130, France 101, Italy 20, Russia 10, China and Japan 90, other 
countries 340, the coastwise shipments being 2303 tons, against 
3520 in the corresponding week of last year. 

There are 38 furnaces producing ordinary and special brands, 
32 hematite, and six basic, total 76, compared with 73 at this time 
last year. 

The demand for hematite iron direct from Scotch makers 
appears to be well sustained, and the price is given - merchants 
at per ton. The hematite ore trade is quiet, smelters having 
in most cases very considerable stocks at their works. A large 
portion of the import business is held in a few hands under con- 
tract by steamship owners, who either use their own vessels, or 
charter outside ones as suits their vonvenience. Rates of freight 
have been firming up, and 5s, 74d. has been paid Bilbao to 
Glasgow. The contract for supplying cast iron pipes for Newcastle 
having been fixed with North of England founders, interest is now 
centred in the Japanese contract for 25,000 tons of pipes, and this 
order is expected to come to Glasgow. There is a rather better 
feeling in the foundry trade, but in several departments much 
room still exists for improvement. 

The steel trade continues in a languid state. A fair amount of 
work is being done under old contracts, but new business is ex- 
ceedingly difficult to obtain, and there seems at length to be some 
relaxation in quotations. Makers are now said to be quoting £6 
for best Siemens ship-plates, less 5 per cent., while merchants are 
reported to have been selling as low as £5 11s. net. 

A firmer feeling exists in the finished iron trade. This is due to 
an improvement in the home demand, the requirements of the 
country trade having very considerably increased. The export 
demand, however, continues very backward, and the great depres- 
sion in Indian exchange has made it practically impossible te do 
any business for that market at present. Quotations of malleable 
iron are as follows:—Angles £5 12s. 6d., the lowest grade of 
common bars £5 15s., second grade £6, highest grade £6 2s. 6d., 
best bars ranging from £6 5s, to £6 12s, 6d., nail rods £6, sheets 
£7 7s. 6d., these rates being all subject to the usual 5 per cent. 
discount. 

The iron and steel manufactured goods exported from Glasgow 
in the past week were comparatively light, embracing machinery 
to the value of £8266, steel goods £7200, and miscellaneous iron 
goods £27,050. 

The coal market has been somewhat irregular, and on the whole 
a littleweak. Supplies have been rather ample for current require- 
ments, particularly in the case of splint coals, and there has been 
also less doing in main coal, these two qualities being lower in 
price. There is a steady demand for all coal for export at former 
rates. Steam coal is quiet. Prices, f.o.b. at Glasgow, are:—Main, 
7s. 3d. to 7s. 4d.; splint, 7s. 9d.; ell, 8s. 3d. to 8s, 6d.; and steam, 
10s. to 10s, 3d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


It cannot be said that the coal trade is again likely just yet to 
make its periodic ascent up the hill. Some further depression is, 
undoubtedly, amongst the certainties. But this can be stated with 
authority, that it has again become fairly satisfactory, and prices 
are a trifle better. As regards bulk, the seven months of this 
year show an increase of 237,000 tons over the corresponding seven 
months of last year. Cardiff total of coal exports for the week 
ending Wednesday was 257,225 tons, of which the Bute Docks 
sent the lion’s share of 152,974 tons. Prices mid-week were as 
follows :—Best steam, lls. 6d. to 12s.; seconds, 10s. 6d. to 11s.; 
and small, 6s. to 6s, 3d. per ton. House coal was not 
quite so flat as it has been, and signs are just showing 
themselves of increased interest in that direction. Prices remain 
unaltered :—Best, lls. to 12s. 3d.; seconds, 10s. 6d. to Ils, 


Best Rhondda No, commands lls, 6d. to Ills. 9d.; 
brush, . 6d. to 9s. 9d.; small, 8s. Patent fuel is at 
10s. 9d. to lls. Character of trade moderately firm. Swansea 


— are the same, but a greater bulk of trade is enjoyed. 
week the following quantities were shipped from Swansea :— 
France 3635 tons, Spain 1610, Italy 4250, Greece 1800, Algiers 
1900, Persian Gulf 1000 tons. The total sent was nigh 14,000 tons. 
In coal Swansea exceeded its average, sending 32,688 tons, of 
which 3000 tons anthracite went to San Francisco. er a too, 
has been fairly busy, its coastwise shipments alone totalling close 
upon 26,000 tons. 

The price of coke shows a drooping tendency. This week in 
Cardiff prices were:—Furnace, 16s. 6d. to 17s. 6d.; foundry, 
19s, 9d. to 20s. 6d. At Swansea prices are still lower, furnace 
selling from 15s, to 15s. 6d., and foundry 17s. 6d. to 18s, 

Coke generally indicates the character of the steel and iron 
trades, which need hardly be said are very quiet, and show few 
signs of improvement. This may be expected to continue until 
the men have come to a peaceful deci in the arrang t of a 
sliding scale. The dominant opinion amongst them is, that a 
scale is essentially necessary if an agreement could be brought about 
in “‘ fixing the standards.” Upon this ground there is a marked 
difference between the managers and the men, the former regard 
present prices as being the best that can be obtained, while the 
men demand that higher ones should be maintained, so that 
improved wages will follow. It may be added that the outlook is 

The principal steel works are dependent for their moderate 
action upon the tin-plate works. The nail trade is slack, only a 
few small consignments so far going to Bridgewater this week. 

In steel bar a good deal is being done at the Cyfarthfa 
and Dowlais Works, and the Midland, Great Western, and Taff Vale 
lines have shown that a satisfactory make is carried on at these 
works, The last iron and steel quotations on Swansea Exchange were 
as follows :—Glasgow pig, 41s, 1ld., market dull; Middlesbrough, 
39s. 3d.; hematite, 49s. 3d. Steel rails—heavy, £4 2s. 6d. to 
£4 3s.; light, £5 2s. 6d. to £5 5s.; Welsh bars, £5 2s. 6d. to 
£5 5s.; sheet iron, £6 10s. to £7 10s.; steel sheets. £7 10s, to 
£810s. Bessemer steel—blooms, £4 7s. 6d. to £4 10s.; tin-plate 
bars, £4 12s, 6d. to £4.15s. Siemens, £5 to £5 5s, 

The tin-plate trade is still attended with a certain amount of 
unsatisfactory ‘‘ holding back” of buyers. Makers are confident 
of better times and improved prices, and no one entertains large 
contracts at future deliveries. Hence the business done—and it is 
large—is “ short contracts and prompt deliveries.” Last week the 
shipments totalled 73,195 boxes, while only 71,140 boxes were 
brought to stock. The present stock at Swansea consists of 162,349 
boxes. There is again a promise of large shipments during the 
week and following days for America and Russia, Spain, Hamburg, 
and France. 

Good news reaches me from Abercarne tin-plate works, After 
a stoppage of several months two mills have been started in the 
new part of the works, Other movements are being made. At 
Gwendraeth there has again been some temporary stoppages, 

Last quotations are: Steel coke, 12s. 3d. to 12s, 6d.; Siemens, 
12s. 6d. to 12s, 9d.; ternes, 22s., 24s., 26s.; best charcoal, 13s. 6d. 
to 13s, 9d. Iron ore is coming in abundantly, both from the North 
of England and from Spain. Biibao isat 10s. 9d. tolls. Pitwood 
at Swansea, 16s, 9d. to 17s. Best anthracite, 14s, 9d. to 15s, 

The shipping trade is dull, but one of the Cardiff lines, the Iolo 
Morganwg, shows a profit on the year of £1800. Taff Vale receipts 
are again to the good, being £15,094, against £13,487 in the corre- 
sponding period of last year. Mr. Besley, the general manager, 





went over the Brecon and Cambrian this week to see the working 
of the new arrangements, The Tondu Colliery Company has been 
registered with a capital of £30,000 in £5 shares to work a colliery 
in the Tondu Valley. 





| 
—————<—<—<— 


The colliery enginemen are again in movement, and a i 
with the conciliation boardis arranged for Saturday, =oring 

Amongst various subjects of interest, the South Wales and 
Monmouthshire Colliery Federation discussed at their annual megt. 
ing on Tuesday the subject of mining royalties. It was stated that 
the average amount of this tax is 9d. per ton, and the total obtained 
£600,000. The way-leave tax was also denounced as ‘‘ iniquitous,” 
and this realises 4d, per ton, It was decided at the meeting ‘ 
make these test questions for parliamentary candidates and call 
the attention of the Royal Commission and of Government to the 
matter. 

Gold mining is again to the front both in Carmarthenshire and in 
North Wales. At Dola Colliery, in the former county, I inspected 
the new workings lately, and, judging from the “stamps” and 
other appliances, business is meant. At the New Morgan Gold 
Company, near Dolgelly, further developments are likely, During 
the last year the produce had been 2046 ounces, realising 
£7978 1s, 9d. Notwithstanding this, and the rebate obtained 
there had been a loss of over £3000. At the annual meeting held 
this week, it was admitted that there was little doubt as to the 
ultimate success of the mine. Mr. Prichard Morgan stated that 
when they were able to work to the lower level they would find org 
of a very profitable character. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron trade of this country has, during the week, continued 
in the quiet but steady course lately noticed. 

With regard to the iron business in Silesia, there hes as yet been 
no recovery of activity. Production meets with insuflicient 
demand, in spite of a general restriction of output. In the malle. 
able iron branch some fair orders for bars have been coming in 
recently, which are, however, too small to be of influence on the 
tendency of the market. Consumers, whose stocks in bars, girders 
and general construction iron had been strongly decreasing, have 
given their new orders to Rhenish-Westphalian works, which are 
trying to get into Silesian iron trade. The business done in plates 
is unsatisfactory. 

In Austria-Hungary demand and sale on the iron market are 
moving on in a quiet, but by no means unsatisfactory manner, The 
greater part of the works report themselves well occupied, and a 
sufficient number of fresh orders are coming in. Stocks of any 
weight are nowhere to be found. Prices, which remain unchanged 
from what they have been in previous weeks, are in many cases 
complained of as being too low. In Belgium a very limited 
business is done on the iron market, Pig iron especially is in a 
very poor condition, On August Ist twenty-six blast furnaces 
were in blow out of forty-seven ; of these fifteen with a daily pro- 
duction of 1205 t. forge pig, three with a daily production of 230 t, 
foundry pig, eight with a daily production of 640t. basic. The 
total production during July, and during the first seven months, 
was as follows :— 








1892. 1891, 1892, 
Forge pig .. 87,355 83,845 273,955 
Foundry pig .. 7,750 8,999 86,390 
Basic 4c oe 19,840 19,717 119,630 
Total.. 64,945 57,561 429,975 845,722 


Luxemburg foundry pig is quoted 47f. p.t.; forge pig, 45f.; good 
forge quality, 49f.; Luxemburg forge, 44f. p.t. » the malleable 
iron department bars have been fairly well maintained on 120f. p.t. 
for No. 1. For export, however, 115f. only were asked. Girders, 
likewise, are quoted 120f. for home demand, and 115f. for abroad, 
Plates No. 2 are quoted 135f. for export ; No. 3, 155f.; No. 4, 225f. 
= Sheets are offered at 170f.; steel plates, 165f. p.t. The 
Jompagnie Cockerill has got an order for twenty-one steel guns 
for the Danish Government. 

In France the situation of the iron market has remained alto- 
gether unchanged since last week’s report. A very quiet business 
is reported to be doing all round, most of the works complaining 
of a general want of fresh work. Quotations are about the same 
as last week. The condition of the Rhenish-Westphalian iron 
trade may be termed a fairly satisfactory one, at least so far as 
regards the finished iron branch, where a steady demand is being 
experienced at pretty firm quotations. In the iron ore branch 
Siegerland sorts are fairly well inquired for, and former quotations 
of M. 8 to 8-40 p.t. for spathose iron ore, M. 11 to 12 p.t. for 
roasted ditto have been well maintained. Nassau red iron ore is 
still quoted M. 9 to 9°30 p.t. free Dillenburg. In Luxemburg- 
Lorraine minette little or no change can be perceived, quotations 
being M. 2°40 to 2°60 and 3°20 p.t. as before. On the pig iron 
market the business done must be termed an irregular one, being 
pretty lively in one part and weak in the other. Regarding the 
different sorts, forge pig is rather better inquired for than foundry 

ig, quotations being M. 50 p.t. for No.1; M. 45 p.t. for No, 3, 

iegerland forge is quoted M. 48 p.t.; foundry pig No. 1 stands 
at M. 65; No. 3 at M. 57 p.t. Basic appears in fair request 
at M. 47°50 to 48°50 p.t. at works, For spiegeleisen, which 
is in good inquiry on home as well as on foreign account, M. 55 p.t. 
is offered. Bessemer is quoted M. 54 to 55 p.t. at works, Luxem- 
burg forge pig is sold at M. 40 to 40°50 p.t. at works. As has 
been remarked, the favourable state of the manufactured iron 
business has been fairly well maintained upon the week. Bars are 
in good call for home account, prices being granted without 
questioning. Stocks are slightly decreasing. Girders have in no 
wise altered since last report, demand and sale being comparatively 
brisk at depressed quotations. In hoops there is also no change to 
note. Heavy plates have maintained their former favourable 
tendency. Boiler plates especially are in active inquiry, and the 
works briskly employed on the whole. Nothing new can be 
reported regarding the sheet trade. Makers are firmly maintain- 
ing their quotations in consequence of an improving demand. 
Foundries as well as machine factories are complaining of want of 
orders, while the tube foundries are satisfactorily employed. Ata 
tendering for sleepers, given out by the Hanover State Railway, 
M. 108 p.t. has been offered lowest by a Silesian works, Rhenish- 
Westphalian works offering from between M. 123 to M. 126 p.t. 

Latest list quotations per ton at works are as follows:—Good 
merchant bars, M, 117°50 to120: angles, M. 127:50 to 130; girders, 
M. 87 to 90; hoops, M. 130 to 135; billets in basic and Bessemer, 
M. 85; heavy boiler-plates, M. 160; tank ditto, M. 150 :steel 

lates, M, 150 and more; tank ditto, M. 140; sheets, M. 140 to 
50; Siegen thin sheets, M. 130 to 135; iron wire rods, common 
quality, M. 125 ; drawn wire in iron or steel, M. 115 to 120; wire 
nails, M. 127°50; rivets, M. 160; steel rails, M. 112 to 120; fish- 
plates, M. 117 to 135; steel sleepers, M. 112 to 123; complete 
sets of wheels and axles, M. 275 to 285; axles, M. 230; steel tires, 
M. 210 to 230; light section rails, M. 95 to 100. 

The Administration of the Swiss North-Western Railway has 
placed the order for steel rails and steel sleepers required up to 
1895 for existing and proposed lines, amounting to 35,650 t., with 
the Rhenische Stahl Werke, Rubrort. 

In Europe and in the United States 2,926,000 t. basic have been 
produced in 1891, being 282,000 t. more than in the year before. 
Of these 62 per cent. fall to Germany and Luxemburg, 15 per cent. 
to England, 9 per cent. to France, 8 per cent. to Austria, and the 
remaining 6 per cent. to Belgium, United States, and Russia, Of 
the total production 82 per cent. were Thomas and 18 per cent. 
Martin steel. 

A — case, which has been followed with most painful interest 
far and near, has now been concluded, resulting in the acquittal of 
the parties accused. Great care had been taken to have every 

rticular of the case most minutely examined, and after judgment 

ad been pronounced, the crowd awaiting it broke out into most 
enthusiastic cheerings for the peincipal parties in the case, VIZ: 
Mr. Baare-Bochumer and his chief engineers. : 

Numbers of most flattering testimonials have of late been coming 

in from all sides at the Bochumer Verein. 





Ava. 19, 1892. 


—_— 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 10th. 

QuoTaTIONs in the iron trade throughout the 
United States have hardened slightly under an 
improving demand. Quite a rush of orders has 
taken place at plate and structural mills, as well 
as in sheet iron mills, Crude iron is still 
abundant and low, but on account of the general 
resumption in mills inquiries have increased, and 
extremely low quotations in some instances have 
been withdrawn, The average tide-water quota- 
tion for standard forge is 13 dols. to 13.50 dols, 
Southern Foundry is offered in this city at 
14 50 dols,, with but little taken. Refined iron 
1,80 dols. Beams 2.30 dols., which is an advance 
of two-tenths cents per lb., or 4 dols, per ton, 








NEW COMPANIES, 


THE following companies have just been regis- 
tered :— 
City of Monte Video Tramways Company, 
Limited, 





This company was registered with a capital of 
£70,000, in £1 shares, to adopt and carry into 
effect an agreement expressed to be made be- 
tween the Monte Video Tramways Company, 
Limited, and Messrs. H. G. M. Conybears, and 
J. G, Kennedy, the liquidators of the said com- 
pany, of the one part, and this company of the 
other part, for the acquisition of the concessions, 
lands, tramways, buildings, rolling stock, horses, 
harness, plant, &c., of the Monte Video Tram- 
ways Company, Limited, incorporated in 1890 and 
now in liquidation, and generally to carry on and 
extend the said business in all its branches. The 
first subscribers are :— 

Shares. 
H. Eland, Stamford, Lincs. a ee te 
W. Clough, 54, Wandle-road, Croydon .. .. .. 1 
hk. F. Fisher, Belmont Lodge, Harrow Weald, N. 1 
T. Hitchcock, 72, Monnow-road, Southwark Park- 


CL ae ar 1 
V. Hinde, 82, Albert-square .. .. .. .. .. 3 
Cc. W. Gordon, 87, Claremont-road, Forest Gate, 
8. 8 Kennedy, 69, Belsize-road, N.W. :. 1. 1.1 


The number of directors shall not be less than 
three nor more than five on the English board. 
The first are the Hon. B. Coleridge, Q.C., M.P., 
A. H. Boulton, H. G. M. Conybeare, and F, 
Perks, Qualification, £500. Remuneration, 
£100 each perannum, Chairman, £50 extra. 





(ollier-Marr Telephone and Electrical Manufac- 
turing Company, Limited. 

This company was registered with a capital of 
£100,000, in £10 shares, to acquire asa going 
concern the business of the Collier Audible Tele- 
phone Syndicate, Limited, and witha view to the 
acquisition thereof to — and carry into effect 
an agreement made 17th Marcb between the 
Collier Audible Telephone Syndicate, Limited, of 
the one part, and E, Hampton, on behalf of this 
company, of the other part, such agreement, how- 
ever, being modified by an agreement expressed 
to be made between the same parties, and bearing 
date 5th August, 1892; generally to carry on 
business as manufacturers of and dealers in tele- 

/hones, cables, wires, lines, accumulators, engines. 
ke. or any other apparatus or things connec 
with the establishment, working, and maintenance 
of telephonic ication, or in tion 
with the generation, distribution, supply, accu- 
mulation, or employment of electricity. e first 
subscribers are :— 





Shares. 

H. Matthews, Darley-street, Manchester .. .. 
H. J. Owen, 14, St. Mary’s-gate, Manchester .. 
J. E. Pilling, 27, Leaf-street, Hulme, Manchester 
G. Graham, 19a, St. Clement’s-road, Chorlton- 
cum-Hard Oe Pike OOo SO. Bede. 26,2 08 
W. Spencer, 322, Manchester-road, Hollinwood .. 
T. Chapman, 811, Bolton-road, Pendlebury... .. 
W. Frost, Spring Bank, Irlams-o'-th’-Height, 
eee ee ee ee ee ee 
The number of directors shall not be less than 
five nor more than seven. The first are: J. W. 
Maclure, M.P., S. C. Thompson, J.P., H. 8. 
Foster, M.P., H. F. Herford, A. T. Collier, and 
A. Marr. Qualification, £200. Remuneration, 
£1000 per annum, divisible —‘“e ~ them as po 
themselves shall determine. gistered 10t 

August. 


et 





Persil Flexible Wheel Tire Syndicate, Limited. 

This company was registered on August 12th, 
with a capital of £170,000, in £1 shares, to acquire 
the patent rights in all countries of a certain 
invention known as the Persil wheel; to adopt 
and carry into effect an agreement expressed to 
be made between Eugene Persil and S. Brinsley 
Sheridan, of the one part, and this company of 
the other part; generally to carry on business as 
engineers, merchants, bankers, commission agents, 
warehousemen, india-rubber merchants and manu- 
facturers, metal merchants, brokers, shippers, 
manufacturers and dealers in bicycles, tricycles, 
and velocipedes of every description, and manu- 
facturers of and dealers in every kind of wheel, 
and particularly the flexible wheel, and in every 
kind of springs and tires. The first subscribers 
are :— 


Shares. 
C. F. Richardson, 128, Mount View-road, Stroud 
Green, N. 


J. Davies, 46, Derby-road, Croydon eae fos 
J. Andrew, 15, Marriott-road, Tollington Park .. 
W. Brown, 121, Hungerford-road, Camden 
MTN ss ed: Ak. Gat aah be ae ek as 
F. Harland, 12, Norford-road, Upper Clapton, N.E. 
G. R. Loughton, 110, Sherbrook-road, Fulham .. 
A. J. Perry, 82, Devonshire-road, Hackney, N.E. 
The number of directors is not to be less than 
three, nor more than nine. The first are to be 
elected by the signatories to the memorandum of 
association. Qualification, 200 shares, Remu- 
neration, £250 each Fo annum; chairman, £500; 
after payment of per cent, on the ordinary 
shares, £100 each per annum extra. 


le el el el 








In Greater London 8680 births and 1798 
deaths were registered last week, corresponding 
to annual rates of 39-9 and 16:3 per 1000 of the 
estimated population, 





LAUNCHES AND TRIAL TRIPS. 


On the 10th inst. Messrs. Ropner and Son 
launched from their North Shore Shipyard at 
Stockton-on-Tees a steel screw steamer Bailt to 
the order of Messrs. Pyman, Watson, and Co., 
Cardiff. Her dimensions are as follows:—Length 
between perpendiculars, 315ft.; breadth, 40ft. 6in.; 
depth moulded, 23ft. 7in. She has been built to 
the highest class at Lloyds’, and is designed to 
carry 4400 tons deadweight ; she has a break poop, 
in which is fitted a handsome saloon with accom- 

dation for captain and officers; raised quarter 
deck, and part awning deck; cellular bottom for 
water ballast. She will be fitted with triple- 
ro pee engines by Messrs. Blair and Co., of 
1200 indicated horse-power, and two large steel 
boilers working at 160 lb. She was named Easby 
Abbey by Miss Pyman, daughter of one of the 
managing owners, 

On Saturday Messrs, Cumming and Ellis, Inver- 
keithing, launched a handsomely modelled sailing 
barquentine, named the Lillie, of the following 
dimensions, 155ft. by 27ft. by 11ft., and which 
has been built to the order of Messrs, Petersen, 
Stoneyman, and Co., shipowners, Glasgow. The 
Lillie has been built to class 100 Al at Lloyd’s 
special survey, also to the highest class in 

orwegian Veritas, and the Board of Trade 
requirements have also been fully complied with 
in all respects, The vessel has a long cut water 
stem and figure-head and elliptical stern, and she 
has been constructed to carry a large deadweight 
cargoonalightdraught. Theanchorsare lad 
by one of Reid’s patent capstan windlasses, and a 
crane has been substituted for the usual cat-and- 
fish davits for bringing the anchors aboard. 
Screw steering gear aft has been supplied by 
Messrs. Hastie and Co., of Greenock. Patent 
wheel pumps are also fitted amidships, and fresh- 
water tanks having a capacity of 1000 gallons are 
fitted in hold and provided with brass hand pumps 
fitted on top of fife rail. 

On Thursday, the 11th inst., Messrs. Furness, 
Withy and Co., launched from their yard at 
Hartlepool a large steel screw steamer, built to 
the order of Messrs. Livingston, Conner and Co., 
West Hartlepool. She is a fine type of a modern 
cargo boat, measuring over 280ft. in length, and 
built throughout of Siemens-Martin steel, with a 
large measurement and deadweight capacity, 
and built to the highest class at Lloyd’s. The 
vessel has a long raised quarter-deck, short poop, 
long bridge-house, and a top-gallant forecastle. 
The holds are fitted with iron grain divisions, and 
all decks, deck erections, skylights, bulwarks, 
bulkheads, &c., are constructed of steel and iron. 
Cellular bottom fitted all fore and aft for water 
ballast. The greater portion of the plates are in 
24ft. lengths, making the structure of the ship 
very strong. Four steam winches, two donkey 
boilers, patent steam steering gear amidships, 
screw gear aft, direct steam patent windlass, 
stockless anchors, hauling into hawse pipes, and 
other modern appliances are fitted for the handy 
working of the vessel. The saloon and cabin pro- 
viding accommodation for the captain, &c., is 
handsomely finished in polished hardwood, with 
painted panels, executed in an effective style by 
the staff of ladies employed by the firm. The 
steamer will be rigged as a two-masted fore and 
aft schooner ; and has been constructed under the 
pomee supervision of Captain Conner. She will 

fitted with triple-expansion engines by Messrs. 
T. Richardson and Sons, Hartlepool. On leaving 
the ways she was named Glenwood by Miss Jenny 
Robinson, Springfield House, Middiesbrough. 














THE AUTOMATIC SIGNALS from the Westminstar 
clock were received at Greenwich regularly 
throughout the year ending May 10th, 1892, 
except on fourteen days when the signal failed. 
The error of the clock was insensible on 58 per 
cent, of the days of observation ; it amounted to 
l second on 30 per cent., to 2 seconds on 7 per 
cent., to 3 seconds on 4 per cent., and to 
4 seconds on 1 per cent, 

THE CHICAGO EXHIBITION AND THE ENGLISH 
ELECTRICAL MANUFACTURERS.—The Secretary of 
the London Chamber of Commerce recently sent 
out a circular letter to the whole of the member- 
ship of the Electrical Trade Section of that body, 
which had for its object the carrying out of a 
suggestion by Mr. Preece, who is a member of 
the British Royal Commission for the Exhibition, 
that a suite of rooms should be fitted and lit up 
by electricity, shewing the manner of supplying 
an installation in an English home. This gentle- 
man says that while the industrial arts are to 
send out the finest exhibits ever sent to any ex- 
hibition by this country, the electrical industry is 
wofully behind, and only 5000ft. out of the 
20,000ft. set apart for the industry have been 
applied for. But the trade, like the steam engine 
makers, has evidently counted the cost, and seem 
to think that no useful object is to be served by ex- 
hibiting there, as not a single favourable response 
has been received to the circular, The logic of 
the circular letter perhaps deserved some 
better appreciation than this, for it argued that 
it was better to have no electrical exhibit of 
any description rather than to have a few miscel- 
laneous items which did not all do justice to the 
industry as a whole, and this on the ground that 
visitors would naturally inquire why there were 
no British exhibits, and would immediately find 
out that the McKinley tariff was the cause. It is 
another question whether, if they did find this 
out, they would say, ‘‘We will not purchase 
until we can see what the Britisher can do.” 
Those who do exhibit will, it may be expected, 
not fail to mark the two prices on their goods: 
that is, the price at which they could be obtained 
here, and the price which the Americans must 
pay if they want to indulge in the most recent 
electrical triumphs, and yet stick to their 
prohibitive tariff. While we may not exhibit at 
Chicago, we ought to take special care not to 
allow the Americans to achieve an aim of which 
they make no secret, that of wresting from us a 
considerable portion of the trade we now enjoy 
with South America and our Colonies, Exhibi- 
tions, however, are being altogether overdone, 
and everyone is growing very tired of the con- 
stantly recurring bazaar order of exhibition, 
premoted for the development of the trade of a 
town or a county or a country, by a few who have 
the first call on the proceeds of the development, 





THE PATENT JOURNAL, 
Condensed from “The Titustrated Oflciat Journal of 





Application for Letters Patent. 


«"» When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


8rd August, 1892. 
~~" Evecrropes, J. C. Fell.—(W. Morrison, United 
tates. 
14,045. Currina Soar, C. Wheen and T. Brown, 
London 


mdon. 
14,046. Nore Paper, N. Lindsay, London. 
14 047. Recuiatine the Fiow of Liquin, T. B. Light- 
foot.— (Gesellschaft fiir Lindes Eismaschinen, Germany ) 
14,048. Pantuorapas, L. Kleritj, Loudon. 
ae. Exrastic Tires for WHeets, W. H. Waud, 
ndon. 
14,050. Wrencnes, D. C. Weist, W. F. Fry, and E. 
H. Marquette, London. 
14,051. Psocess for Osrarntnc ALKALI, E. Ulrichs, 
mdon. 
14,052. ManuracturE of LitHopoyg, E. Ulrichs, 
mdon. 
14,058. ManuracturE of Paint, E. Ulrichs, London. 
14,054. Buoyant Fasrics, J. G. Heinze and C. H. 
Re uth, London. 
14,055. VenTiLaTinc Apparatus, H. G. Siegert and 
G. E. Taubert, London. 
14,056. ELecrric Motors, H. H. Lake.—(W. Stanley, 
jun., and J. F. Kelly, United States.) 
14,057, Sart Currs, H. D. Sinclair, London. 
14,058. PLayinG Bais, C. Weigend, London. 
14,059. MeTauuic Packine Rings, C0. Watson, London. 
14 yout DyYNAMO-ELECTRIC Macuines, A. I. Gravier, 
ndon. 
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ne. Harr Drizr, J. Effenberger, Cologne-on-the- 
ine. 
14,062. WasH-ourT Water O.osets, R. H. Wilding, 
Presto’ 


nm. 

14,068. Box for TorteT Preparations, W. Burton, 
Nottingham. 

14,064. Direct ELectric Current Moror, W. Aldred, 
Sheffield. 

14,065. Freep Apparatus, J. W. Knowles and J. 

ayton, Bradford. 

14 066. Pepat Stop fer Orcans, W. Duckworth and 
E. Telfe, Ulverston. 

14,067. Boisters, E. Fischer, London. 

14,068. Mgasurina Liquips, J. and W. H. Smith, 


mdon. 

14,069. Sash Winpow Openine, P. R. Morris and J. 
pencer, Southport. 

14,070. FiRELIGHTER, J. Fraser, Lancashire. 

14,071. Tae “ PeRsPecromeTER,” G. W. Thomas, 


London. 
14,072. CorRK-DRAWING Macuines, J. T. Haslam, 
Dubli: 


n. 
14,073. Fastentnos for Groves, &c., C. A. Pfenning, 
Manchester. 
14,074. Bett Fasteners, F. Reddaway.—(Iv. M. 
Whiting, United States.) 
14,075. TRAVELLING DREs»ING Baos, G. Hoath, London. 
14,076. ADJUSTABLE WHEEL ScraPeER, 8. Barrington, 
Birmingham. 
14,077. Packinc Drizp Currants, R. 8. Seyler.—(4. 
. Margarites, Greece ) 
14,078 Wuee.s of Cakriaces, A. and R. McDougall, 
Manchester. 
14,079. Gas Motor Encing, W. Rowbotham and J. 
ey, Manchester. 
14,080. Przumatic Tires, A, and R. McDougall, Man- 
chester. 
14,081. Botrizs, C. F. Dobson and A. F. Lewis, Not- 


Dg! " 
14,082. Gaucrs, W. E. Heys.—(Schajfer and Budenberg, 
n: 


ermany. 

14,083. Removine Stones from Grain, G. F. Thompson, 
Liverpool. 

14,084. Pipe, B. F. Kettle, London. 

14,085. BatHs and Cisterns therefor, F. Hubber, 
B 


ristol. 
— Locx1nc Nouts on Screws, J. Barlow, Notting- 


— —~ A. J. Aspinall and A. E. Thomas, 
ive 
—_ Forcine or Rarsinc Liquips, P. Mushet, 


Ww. 

14,089. Dry Batrsrizs, C. C. Lesenberg and J. von 
der Poppenburg, London. 

14,090. SHarr Governors for Enornes, H. Lindley, 
Manchester. 

14,091. Raprp-F1R1ING Gun, R. Bowers, London. 

14,092. Mariners’ Compasses, J. P. Robb, Glasgow. 

14,093, Trousers Hanoer, W. R. Phillips, London. 

14,094. Heatine Ferp-warTer, A. Miller, London. 

14,095. Game of SKILL, H. 8. Moore, London. 

ig oe Automatic ELEctric Arc Lamps, G. H. Church, 

mdon. 

14,097. Cornets, D. J. Blaikley, London. 

14,098. Woven Fasrics, J. Smith, London. 

14,099. Macazine or REPEATING Fine-arRms, R. G. 
Broadwell, London. 

14,100. Scrarinc Pire Bow.s, R. and T. W. Hay, 
London. 

— Dyginc Piece Goons, &c., 8. Smithson, 


ndon. 

14,102. AppLyinc Brakes, W. P. Thompson.—(0. 
Berndt, Germany.) 

14 a Boots, J. Butcher aud J. Clarke, 

mdon. 

14,104. Paper Houpers, W. P. Thompson.—(Dr. F. 
Oliver, United States.) 

14,105. TREaTING Woop, J. Beveridge and J. B. Alliott, 


ndon. 

14,106. Heatina and Dryinc CuamBErs, Z. A. Berry, 
London, 

14,107. Liguip and Gasrous Meters, H. Paasch, 


14,108. PHotooRaPHic Cameras, J. T. Gray, London. 

14,109. Motors, F. Mitchell, London. 

14,110. Steam Bor.ers, G. Cawley, London. 

14,111. Trres for Cycies, W. E. Crisp, London. 

14 oon PROPELLING MecuanisM for Boats, W. E. Crisp, 

mdon. 

14,113. Cuarrs, The Princess Company.—(The Princess 
Company, Limited, Belgium.) 

14,114. Separation of Woo.t-wax from Woot-rat, R. 
Haddan.—(B. Jagé and L. Darmstidter, Germany.) 
14,115. CrrcuLaTion of WaTER in StEaM Borers, H. 8. 

axim, London. 
14,116. Oru Cans, H. H. Lake.—(F. FE. Mills, United 
States. 


14,117. Hime Fresaine Macuine, H. H. Lake. — 
(A. B. Whitney, United States.) 
14,118. ApapTinc Berrs for Transport, E. Korn, 
ndon. 
a AERATING and Bortiine Liquips, H. Tipping, 


ndon. 
14,120. Flower Boxess, M. T. Neale, London. 
= Lawn Tennis Count MarKERs, H. Reichwein, 


14,122. ‘Famvenase Patterns, E. Beauledue-Campbell, 
14, 123. , Ratts to Sierrers, C. Banovits, 
14,124. , —— for Removine Coat, F. Hurd, 
14,125. a Weicuine Macaixe, G. Poore, 
14,126. ae Lockina APPARATUS, G. Poore, 


ndon. 
14,127. CoverrpD WHatesone, F. J. Brougham.—(la 
Société Rosenwald Fréres, France.) 
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14,128. Topacco Pires, J. C. Sellars, Liverpool. 

14,129. Union for Beer Pires, B. Bolton, Kingston- 
upon-Hull. 

14,130. Brake Cownections for Power Looms, T. 
Singleton, Lancashire. 

14.131. MouLpInG Piastic Supstances, H. Tempest, 
Keighley. 

14,182. DeracHsBLe Hanpves for Saws, W. A. Bramley, 
Sheffield. 

14,133. Gas Grose Ho.pers, H B. Trevitt and J. A. 
Roper, Sheffie'd. 

14,134. Supportinc CompresseD Fivuip CYLINDERS, 
W. J. Crighton, Manchester. 

14135. Weicnine Apparatus for MuLEs, J. McQueen, 
Manchester. 

14,136. Vatves, A. Turnbull, Glasgow. 

14,187. Expansion Joint for Firs, A. Tur. bull, Glas- 


‘ow. 

14138. Pocket Knives, H. Schickle, Glasgow. 

14,139. Movements for Watcues, R. Rochat. — (B. 
Reber, Switzerland ) 

14.140. Cocks, L. Hiill, London. 

14,141. Gas Motor Esoines, W. Rowbotham and J. 
Bradley, Manchester. 

14,142. CLamPInG ARRANGEMENT for CuTTING MacHINEs, 
8. A. Goodier, Manchester. 

14,148. Removine Knots from Yarn, F. and A. Craven, 
B. Crossley, and G. Mitchell, Bradford. 

14,144. RecuLtatine the Heat of Vats, J. Dawson, 
Bradford. 


14,145. MecHanicaL Stoxers, J. Proctor, Manchester. 

14,146. ELastic WHeexs, W. O. Aves and Woodhouse 
and Rawson United, London. 

14,147. Exrractine Gotp from Ores, F. W. Durham, 
‘ew Barnet. 

14,148. Prope.tine Boats and Barces, C. N. Garner, 


ndon. 

14,149. Device for Vaporistne O11, T. F. Carter, 
Guildford. 

14,150. O11 and Gas Motor Ewncines, J. Southall, 
Worcester. 

14,151. Domestic Heartus or Fire-PLaces, M. Piper, 
Oldham. 

14,152. Sarety Winpow-cieaninc Cuair, D. W. 
Carter, Liverpool. 

14,153. Friction Gearino, &c., F. W. Lanchester, 
Birmingham. 

14,154. Automatic Dumpine ApPaRaTos, J. R. Wilson, 


naon. 
14,155. Satu Batance, B. H. Rose, London. 
14,156. Paste for PotisHinc Merats, E. Goll and C. 
Vatcky, London. 
14,157. Fastener for Boots, &c, F. J. Churcher, 


London. 
14,158. bg Baos for Cycuists, J. A. Lamplugh, Bir- 


mingham. 

14,159. Toots for AtracHinG Buttons to GARMENTS, 
J. R. Green, Birmingham 

14,160. ELectric Apparatus for Gus, G. 8. Grimston, 
London. 

14,161. DioxyNAPHTOE-MONO-8SUI1PHO AcID, O. Imray. 
—(The Society of Chemical Industry in Basle, Switzer- 
land. 

14,162. Lacoinec of Furnaces, J. Kirchmann and K. 
Schwinghammer, London. 

14,163. SHoEr for HuRDLE Stakes, C. Hedges, London. 

14,164. Boots, A. J. Boult.—(F. Baudelet, Belgium.) 

14,165. TezTH Reovutator, D. R. Wilder, London. 

14,166. InHALING AIR SatTuRATED with Motsture, A. 
Gorhan, E. Kleiner, and W. Bokmayer, London. 

14,167. Nuzzies, A. J. Boult.—(M. P. Barker, United 
States.) 

14,168. NEEDLE Looms, C. A. Whipple, London. 

14,169. Ho_pers for Newspapers, A. J. Boult.—(J. H. 
Wolff, Germany.) 

14,170. Friction Covupiines, O. and R. Fleck, London. 

14,171. Cyciist Boot and SHOE ATTACHMENT, R, Mills, 
London. 

14,172. Prevmatic Tires, R. E. Phillips.—(Z. Holt, 
Germany.) 

14,173. InseRTING Luminous LetTERs, W. F. Thomas, 
Newtown, Montgomeryshire. 

14,174. Cok1nc Processgs, J. Bowing, London. 

14,175. PuriricaTion of Szwace, C. KE. Bell, London. 

14,176. Toy Cannon, E. Edwards.(E. Pessler, Ger- 


many.) 
14,177. OverHEeaD Rore Raitways, B. I. Rydberg, 
London. 
14,178. SHogs, C. A. Jensen.—(J. Bohlich, Germany.) 
14,179. Parent BotrLe Protectors, K. F. Pfister, 


mdon. 

14,180. Execrric Batreriss, J. L. Dobell, London. 

14,181. Evectric Batrerizs, C. P. Shrewsbury and 
J. L. Dobell, London. 

14,182. Distrisutinc CrrcuLars, J. T. Armstrong and 
J. A. Brain, London. 

14,188. Errectinc the Movement of INDICATING 
TaBLETs in Rartway Coacues, &c., F. J. Beaumont, 
London. 

14,184. C1gaR and CiGARETTE Hopes, W. H. Bonnett, 

mdon. 

— ATTACHMENT for Watcu Cuarns, T. R. Hossick, 


on. 

14,186. SiteEvE Links, W. G. Corbidge, London. 
14,187. Scissors, J. Beckmann and W. Rohr, London. 
14,188. SHeaRs and Scissors, H. Hahn and L. Léchel, 


mdon. 

14,189. DisTRIBUTING ALTERNATING ELECTRIC CURRENTS, 
H. H. Lake.—(W. Stanley, jun., and J. F. Kelly, 
United States.) 

14,190. SzaLinc the ManHo_es of Sewers, T. H. Toon, 
Lond 

14,191. 


Lond 


on. 
14,192. Construction of Topacco Pipg, L. Lazarus, 


on, 
TREATMENT of Coat SHate, F. J. Lankford, 


mdon. 
14,198. ELECTRICALLY CONTROLLED VALVES, A. Franke, 


mdon. 

14,194. GurLLoTINE Macuines, H. J. Salmon, J. Cap- 
per, and W. Huffett, London. 

14,195. Fasteners for Guioves, &c., G. A. Kotthaus, 


mdon. 
14,196. Coverina for Seats, R. Eckstein and H. 
Gabriel, Londen. 
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14,197. Sart, J. Livingstone, Dundee. 

14,198. ActuaTING PuLLeys, W. G. Cowlishaw and C, 
E. Walker, Staffordshire. 

14,199. Erecrric Trestinc InstRuMENT, A. A. Day, 


ndon. 
—_ Pocket Note Books, G. Castleden, Framling- 
am. 


14,201. Stup, J. Livingtone, Dundee. 

14,202. WHEEL, J. A. Rossiter, Dublin. 

14,208. Hang, 8. Abell, Liverpoc! 

14,204. Ferp-waTER HeEaTING APPARATUS, J. Shepherd, 
Stock . 

14,205. FenpgrR Mounts, H. E. Newey, Birmingham, 

14,206. ELectric Batrerigs, J. L. Dobell, London. 

14,207. HorsEsHoE Paps, H. 8. Wilton, London. 

14,208. Cueck for Street Gas Lamps, A. J. Aber- 
crombie, Cheltenham, 

14,209. Recorpine Devices, A. J. Boult.—(Bernard, 
Chéry, and Compagnie. 

14,210. Macuines for Hackuinc Frax, J. Smith, 
Manchester. 

14,211. Copyinc Apparatus, C. Bullock and J. H. 
Willson, Manchester. 

14,212. Locks, F. Meinke, Liverpool. 

14,218. Forcine Spurs, J. Raftloer, Manchester. 

14,214. Propucine Spur Banks, J. Raffloer, Man- 


chester. 

14,215. Constructinc Bianxs for Spurs, J. Raffloer, 
Manchester. 

14,216. Frxinc Tires to WHEELS, A. McDougall and R. 
McDougald, Manchester. 

14,217. Heat Avarm, F. 8. Palmer and L. H. Desisle, 


Glasgow. 
14,218. Gas Pipes, W. B. Dick, Glasgow. 
14,219. Gas Stoves, W. B. Dick, Glasgow. 
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14,220. InrLaTaBLe Trees for Waeets, F. W. William- 


son, ey. 
14,221. Securine Inrants’ Diapers, J. I. Manners and 
. G. Pook, Scarboro' 

14,222. ToorHEep on, Keast, Truro. 

14,223, Makino Coppsr, T. Twynam, London. 

14,224. Burnps, J. Sandilands, London 

14,225. Giazine Natt, J. F. Bennett, St. Albans. 

14,226. Giazine Roors and Sxyuicuts, G. Martin, 
Birmingham 

14, =. PuppLine Furnaces, D. Parry and B. F 


, Bi 
14338""6 “Compouxp CRECK Vatve, E. J. O'Brien, 
14,229. Erecrric Lame Howipers, H. Stone, Man 

chester. 


14 230. Removine Impurities from Krers, W. Waeng- 
ler, Manchester. 

14,231. Lapprrs, J. Wall and J. R. Ross, Man- 
chester. 

14,232. Sack Turninc ARRANGEMENT, L. E. Barbeau, 
London. 

14,233. Foot Coverines, J. Wetter.—(V. Franck, Den- 

Navicasts Vessers, G. 


mark.) 
Jones and J. F. 
Flannery, London. 


14,234. 

14,235. Macurinery for AGRICULTURAL PURPOSES, A. 
Harris, ive! L. 

14,236. TRansposinc Music upon Pianorortss, &c., R. 
Eccles, Bolton. 

14,237. Mersop of Lusrication, M. Piper, Oldham. 

14,238. Sase Wixvows, 8. W. Challen, Birmingham. 

14,239. ~- erred Meters, G. Hookham, Bir- 


m 
= eenens for Urricut Sxarts, G. F. Thompson, 
vel 
Mee. Iron and Sree: Manvracrure, J. Colley, 
14, — Oe me and —_ Exorves, R. H. Fowler 
er, B 

14,248. Rarsine bensee "MarTERIAL, J. T. Rhodes, 
Manchester. 

14,244. Rockixe Cuarrs, W. McAuslan, Glasgow. 

14,245. Bearines for TexTite Macuinery, F. W. 
Faulkner, Manchester. 

14,246. Vatve Apparatus of Wash HAND Basins, &c., 
J. Shanks, Glasgow. 

14,247. Rixc SPinwixc and DovsLinc MACHINERY, 
E. . Dutton.—(H. Richter, Germany.) 

14,248. “CLAMP Drivine Toot, W. Schinidt, London. 

14,249. Tires, J. Lones, C. Vernon, E. Holden, and 
R. Bennett, London. 


London. 

14,252. Ssapmvc CarpBoarp Boxes, G. Patureau, 
London. 

14,253. Azo CoLouRING Matrers, O. Imray. —(The 
Society of Chemical Industry in Basle, Siwitzeriand.) 

14,254. Wusns for VeLocipepes, E. Verschave, Fils, 


14,255. stat FLoor-cLots, R. Scott and W. J. Beard, 


14,256. Canes Coryection for LicutsHips, H. A. C. 
Saunders.—(R. Greey, Malta, and W. H. Cottrell, yg 

Greek Islands.) 

14,257. Hgets for Boots and Sxoxs, J. W. Rogers, 
Lordon. 

14,258. Pexcius, J. E. Hulbert, London. 

14,259. Necxtigs, J. Ramage, London. 

14,260. Door Cueckxs, J. Keene, Londun. 
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_~~ Sonn, &c., Wer. Times, W. T. Eades, Bir- 


14, 262, ae Borris, J. M. Porter and J. Blakey, 
Leeds. 


14,268. Storpprinc ARRANGEMENT for Screw GILLS, 
R. H. Reade and H. McKibbin, Belfast. 
“Se. DEsULPHURISING ZINC Ors, P. Hart, Man- 
ester. 


14,265. Corsets, M. Nice, London. 
14,266. Frre-LicuTers, J. Royle, Manchester. 
me Fasteninos for Doors, A. H. Stein, Stockton- 


mn-Tees. 

14,268. Movss Trap, J. Hood and A. Bowles, fenton. 
14,269. Cenrre Boarp for Boats, L. Hinds, G 

14, 270. Paper, J. and W. Fletcher, Glasgew. 

14,271. Oxstarntnc Motive Power from Waves, &c., 

W. 8. Potter, London. 
14,272. Game, I. J. and H. Haddon, Bristol. 
14,273. ATracuMEnNts for Cyrcizs, F. E. Jones, Bir- 


14,274. Haxp Cameras, J. Haigh, —-—7% 
14,275. PaorocrapHic CAMERAS, &c., 

olyw: 
14,276. HyYprants, A. Scheid, London. 
14,277. Diviper for Conpensrrs, J. Brook, Little- 


D. Williams, 


borough. 
— Ssort Brusa Box or Howper, G. Pullin, 
aon. 
14,279. Music Stanps, J. Hurley, jun., London. 
14,280. Suctties, H. W. Wilson, Southpo 
+ Ageemaeaes Game, T. D. Dales, Medomsley, 
R.8.0. 


14 282. SupMarive Satvace Apparatus, J. R. Pater- 
son, Glasgow. 

14,283. Pranororte Note Inpicator, H. Batchelor and 
J. W. Campbell, Oldham. 

Lcoms for Weav ING, M. Stables and G. Lock- 
wood, London 

14,285. Sanne and like Instruments, J. G. Muddi- 
man, Liverpool. 

14,286. Cuests for Preservinc Foop, J. Bradbury, 
Manchester. 

14, — TREatixo Oxeacrnovus, &c., Szeps, A. Paget, 


14,388, —_— Sree. Incots, J. F. Johnston, Man- 

che: 

14,289. a Corks, J. T. Crofts, Douglas. 

14,290. Wueets of Cycies and other al R. 
Jones, Liverpool. 

14, ——— Wueets, Grinpstones, &c., O. Terp, 


14,292. Pepicycies, R. Czygan, Berlin. 
14, 208. Baus for CLeaninc Teats, F. W. Kingsley, 


14,294. Makinc Horse-sHogs, &c., L. J. Trowbridge, 
London. 


14,295. TowEL Rar, C. E. Cochrane, London. 
14,296. Arc Lamps, B. Death, London. 
14.297. Fastenrse for Door Kwoss, J. M. Lester, 


on. 
14,298. Loom Suuttie Guarps, T. Yates, London. 
14,299. Parasots and UmBRELLas, G. A. Nussbaum, 


on. 
14,300. FacrtitaTinc ADvERTisinc, W. N. Homeyard, 
London. 


14,301. ALPHA-NAPTHOL-SULPHONIC Acips, C. D. Abel. 
“(The Farbwerke vormals Meister, Lucius, and Briin- 
ing, Hoechst, Germany.) 

14, pe Staxrixe TeanwaY Carrisces, E. J. Knapp, 


14, 308. s. Pouisnns Macutves, T. H. Salmon and A. 

14, au ‘Stays for Casement Wrspows, A. Brix, 

14,305. ——— M. Charvet, 
London. 

14,306. _Sorruvis Water to Pots, F. Schaffner, 


m 
14,307. ‘io Tose and Warer Tuse Borers, R. 
Miiller, London. 
14,308. Hoox and Eve, F. Waldeck, Sydenham. 
14,309. Evectriciry Meter, F. Tedgue, E. F. Moy, 
and J; A. Iliffe, 5 
14,810. Maxixc Inrusions, &c., of mee and Tza, 
Martin and E. De 
14,311. Spout for Tearorts, &e., H. England, London. 
14, 312. Casxs, A. Schott, London 
14,313. Puriryine WaTER, A. Goldthorp, London. 
14,314, Macazine Gue, P. Mauser, London. 


Frere HOo.wpers, 








14,315. Topacco Pirss, G. F. Eich II., London. 
en Sennen, J. H. Deymes and F. Barnagaud, 


ion. 

14,317. Gas Encines, W. von Dechelhauser and H. 
unkers, London. 

14,8318. Automatic ALTIMETER, E. B. Monteux and 
J. H. Dessoudeix, London. 

14,819. RerriceRaTiIne Apparatus, L. Block, London. 

14,820. Se.r-apvustine Cus Tip, G. Clarke and J. 
Godding, London. 
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14,321. Packine Eoas, &c., C. Caswell, London. 

14,322. Forcine Air, &c., J. C. R. Okes and W. T. 
Goold, London. 

14,323. Dousts Cup Capsute for Corks, J. J. Burton 
and H. Newson, London. 

1. Sen, &c., of Water, W. H. Hughes, 


14,325. = 8, H. Stone, Birmingham 
14,826. ee EREDGE SEWING MACHINES, W. H. Blakeney, 


A. C. Kirk, 
iw. 
— Treatinc Woo. Greases, &c., G. B. Main, 


Ww. 
14,329. Razor Biapss, &c., W. B. Hatfield and W. H. 
Furniss, Sheffield. 
14,330. Comprnep CHIFFONIER, Bepsteap, &c., M. W. 
McAllister, Glasgow. 
14, — Apparatus for Feepinc Boriers, A. Turnbull, 


—- Ccureunp Stream ENaINEs, 


14,332. Pacmme for Use in Srurrinc-poxes, J. A. 


er, Live 
14,333. Fo.pixe Bicycie Stanp, J. Sier and W. A. 
Grant, Cheltenham. 


14,334. Steam GENERATORS, &c., J. Wadsworth, Man- 
chester. 


14,835. TorteT Paper, E. Jerome, London. 

14,836. ARTIFICIAL Stones, J. E. Keseling and C. Fuchs, 
jun., Glasgow. 

14, * pat _APranarus for Winpow-cLEanina, J. J. Terrell, 


14,338. Feepinc Parer to Printinc Presses, J. M. 
Kelly.—(7. A. Briggs, United States.) 

14,389. PAPER-FEEDING Macuines, J. M. Kelly.—(T7. A. 
Briggs, United States.) 

14.340. PAPER-FEEDING ATTACHMENTS, J. M. Kelly.— 

. Briggs, United States.) 

14, 341. ConvERTING Motion, J. M. Kelly.{7. A. 
Briggs, United States. 

14,342. Mountinc Cuay Pirss, &c., G. Grandclément, 


don. 
14, new eae for Poorocrapas, &c., G. C. J. Jelpke, 


l4, on SEw1No a. A. Anderson.—{ The Singer 

pany, United States.) 

14,345. MECHANICAL Moror, G. H. Jones, London. 

14,846. Cree Rop, J. Brindle, R. L. Reade, J. Taylor, 
id J. W. Jones, Manchester. 

set. Be Bopsins and Fry Frames, G. Laurency, 





14,348. Burners for Miverar Oi, J. A. Vagner, 
London. 

14,349. GeLatTrinovs Foop Propucts, G. Barker.—(R. 
B. Beaumont, United States.) 

14,350. Frxinc Trres of Waeers of Carts, G. Rydill, 
Sheffield. 

14,351. Bate Lartues, E. T. Oldfield, Manchester. 

14,352. Exrractinc O11 from Sreps, E. 8. H. Wraith 
and E. Stephenson, Hull. 

14,353. Wagers for Venictes, &c., H. P. Fenby, 


14,354. Soap, J. Kennedy, Halifax. 

14,855. CanDiesticks, R. H. Hepburn, Lianelly. 

14, ae Apvertisinc, H. Pritchard and A. Tod, 

14,357. Cuans Wueets or Puuieys, J. Edwards, 
Folkestone. 

14,358. MecuanicaL Reapy Reckoner, E. Frampton, 


London. 
14,359. Mgans for Sirtinc Wueat, &c., B. Neave, 
Lond 


on. 
14,360. Exectric Bex, G. Davis, London. 
14,361. Mures for Musica, Instruments, D. Genese, 


on. 
14,362. AppLiance for Botte Sroprsrs, J. L. Balfour, 
W. F. Gardner, 


— TRANSMITTING SIGNALS, 
14,364. Stanp for Hotprnc Eeas, A. A. Anderson, 
London. 
14,365. Utixistnc Inpia-RuBBER, A. J. Parsons and A. 
C. Faulkner, London. 
14,366: Manvuracrure of Tuses, G. Quick, Bourne- 
mouth. 
14,367. Heater for Toxses of Boers, G. Quick, 
yurnemou: 
14,368. LaTHERInG Brusa, E. 8. Johnson. Halesworth. 
14,369. Stoppers for Feepinc Bortiss, T. C. Swann, 
Birmingham. 
J. Lowe, 


14,370. Dryinc Stupce or Resipvvm, 
Droylsden. 
14,371. Sprincs for Motive Purposss, G. A. Chaddock, 


London. 
14,372. Scppry of Fiviw for Corts, W. Staples, 


mdon, 
14,373. Rotary Suvuttte Sewirnc Macutnes, I. Lyons, 


on. 
14,874. Rermsmnc PrtTrotevm, J. A. Wanklyn and W. 
. Cooper, New Malden. 
14,875. Dyvemna Faprics, E. and W. H. Aykroyd, 
and J. Smith, Liverpoo 
14,376. SHIELDS ‘for a ag ra J. Boult.—(E. N. Gaillard, 
United States. ) 
14, * noth ngmaam Macurnes for Woop, C. L. Goehring, 


14,378. Construction of Sarzs, W. P. Thompson.—(F. 
‘A. Goetz, Germany.) 

14,379. Curtinc CARDBOARD, * J. Boult.—(Z. Saltz- 
korn and L. Nicolai, Germany 

14, on. Movu.prve MacHINESs te Woop, C. L. Goehring, 


on. 

14,381. Spreapinec Paste, A. J. Boult.—(Z. Saltzkorn 
and L. Nicolai, Germany.) 

ae Mov.pinc Macutnes for Woop, C. L. Goehring, 

“—.  __cae of Muverat O11s, C. H. Ridsdale, 

vi 
14,384. CarppoarD, A. J. Boult.—{Z. Saltz- 

korn and L. Nicolai, Germany. 

14, "os pmaamaa MacHINEs ay Woop, C. L. Goehring, 


14,386. Pristinc Macuinery, H. E. Newton. — (R. 


Hoe and Co., United States.) 
14,387. Foupixs Macuinery, H. E. Newton.—(R. Hoe 
and Co., United States.) 
14,388, PREVENTING Fravp in the Sate of News. 


ae &c., H. E. Newton.—(K. Hoe and Co., United 


1438 Bu Brock Siena, Apparatus, T. H. Patenall, 

14,390. Propvction of Desions, H. A. Cook and W. 
Stranders, London. 

14,891. Pumps, H. Maass, London. 

14,892. Makinac Merat Boxes or Cans, B. Scott, 


on. 
1 noo gee Carriers for Cycizes, A. Ullmann, 
on. 
—. Suction Vatves of Compressors, J. Francois, 
don. 
14,895. Exvectric Furnaces, J. W. Cann and R. E. 
Commans, London. 
14,896. BLeacuinc Srraw-piaits, &c., W. T. Lye, 
London. 
14, * at -qemama Srraw-piaits, &., W. T. Lye, 
14,398. CoLouninc Matters, Brooke, Simpson, and 
jpiller, Ld., and A. . Green. 
14,399. TYPEWR’ PEWRITERS, J. O. Fell.—(Messrs. Wyckoff, 
Seamans, and Benedict, United States. 
d. Wyckoff, 


tates.) 
14,400. TyPEWRITERS, Cc. “> 
Beamans, and Benedict, United States.) 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 





477,307. Batancep S.ipe- venta, * McDonald, 
Tokio, Japan.—Filed May 2nd, 1 

Claim.—The combination, with +] yoke having 

grooves D’, of the balanced valve having a vertically 
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sliding cover, a packing groove provided with packing 
O, and apertures leading through the sides of the 
valve to said packing and registering at their outer 
ends with the yoke ves D’ to admit steam to the 
packing, substantially as set forth. 


477,787. PorTaB_e Hovuss, 0. P. Howe, Augusta, Me, 
ed November 30th, 1891. 
Pr ae portable house consisting of the foldin, 
sides formed of studs and ee and covered wi 
st a pitch roof formed of rafters and sheathing, 


an adapted to fold on the ridge pole line 
ae pieces, the ends of which rest on the slates and 








| 
| 
oo ee 











extend from one side to the other, the connection of 
the side and roof being made by pins roug’ 
jw ou ed ee | end of the rafters, and end of 

braces secured by pins at their 
middle p wee to ast cross pieces and by their ends to 
the pond and rafters, substantially as described, 


477,763. MAaNuFACTURE OF GUN-BARRELS, F. Meixner, 

Hernals, near Vienna, Austria-Hungary.—Filed 
June 4th, 1891. 

Claim —(1) The mode of constructing guns which 

consiste in eee yh a Series of frusta of cones upon 

a tu said cones one into 

another, avy the whole to a welding heat, 

ae = cones into a homogeneous body by 

lied externally, and borin out the 

Caaler mn. and forming the breech ber at 








the base of the initial cone frustrum of the series, sub- 
stantially as and for the pu set forth. (2) The * 
mode of constructing guns which consists in assem- 
bling on a tubular mandrel a series of frustra of cones 
by telescoping them one into another, the length of 
said cones being gradually redueed from the breech 
to the muzzle of the gun, subjecting the whole to a 
welding heat, uniting the cones into a homogeneous 
body by pressure applied externally, and boring out 
the mandrel, substantially as and for the purpose set 
forth. 


477, 4770. Stream Borter Five AND 5 —. D. B. 


———— 
disposed in the som of corrugations of 

_ cate than said ridges and following aut: 

stantially the line of a yo curve, the supportin, 

ridges being of greater thickness on their crowns thas 

the intervening parts, substantially as described, 


477, 880. Sream Borter, H. Wojan, Brooklyn, N.y.— 
led February 18th, 1892. 
Claim-The combination of a pair of cylinders placed 
at different elevations with a grate, over which the 
lower cylinder and in the rear of which the upper 


























cylinder is placed, and with a series of horizontal cor. 
necting tubes, of which the upper tubes are bent down 
at the front and the lower tubes are bent up at the 
rear, the curvature diminishing from tube to to tube, 
substantially as and for the purpose specified 


477.899. Macuivne ror Puncuina ctiie Puates, 
. Jones, Wilmington, Del.—Filed February 25th, 


1892. 
Claim.—(1) The combination, in a machine for 
punching flanged plates, of the frame, a horizontally 
reciprocated plinger, a punch carried by said plunger, 


= _ — a die pos pad recei 

wb rm dy a carriage on sai on which is 
mounted the fi “ye to be punched, and mecha. 
nism for nt said disc, substantially as 
described. 


2 The combination of the punchin 
mechanism, the bed, a carriage thereon, the verti 
spindle rounded at its upper end, a disc g, loosely 





(477,695) ( 








al 


mounted on said spindle, but connected so se 
tively turn therewith, with mechanism for clamp- 
the plate on the disc, and mechanism for holding 
the plate ot ge 4 relation to the unch, substantially 





as descri (8) The combination ~ a punching 
machine, of the frame, the vated 4 slide, 
projections thereon, a cam working between said 

i for dri said cam, the 
punch plunger —— to said slide links, and 
punches carried by said plunger, with d dies for each 


punch, substantially as set fo: 


477,900, Breve. Suearinc Macuine, H. C. Jones, 
Wilmington, Del.—Filed April 4th, 1892. 

Claim.—{1) The combination, in metal plate bevel- 
ling shears, of the frame, a lower block, an inclined 
blade mounted thereon, with a slide reciprocating 
within the frame, a pivotted arm, an upper blade 
carried by said arm and acting in "conjunction with 
the lower blade, the face of the Trade being curved on 
a line struck from the pivot point of the arm, and a 
pivot for said arm, said pivot ig at the side and on 








Hartlepool, Engl 
10th. 1890. 


Claim. ae A corrugated steam boiler flue or fire- 
x in which the material between the supporting 
curved edges is disposed in the form of corrugations 
of much less curvature than the supporting ridges 





and following, Fey mg the line of a ca 
curve betw ridges, substantially as descri 
N hg boiler flue A fire-box in 








corrugated steam 
BS. Se Seeetd between the curved supporting 


$77,900) 





a line parallel with the blades, the arm being acted 

upon by the slide, oubstantially as described. (2) The 

combination of the head, reciprocating slide, a bracket 

mounted on the head, an arm petted toon said bracket, 

cone eet 

with a plate B} nt 
om end secured to 


the 
slide, a lug 62 on the late to resist the aide cewure 
of the arm, and a lower shear bad and block to 
which said blade is secured, cee seatiatly on denerd 








ewe e ~~ 








Ave. 26, 1892. 
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MEASUREMENT OF VELOCITY BY SOUND. 
No. Il. 

A more general case must be considered, where the two 
apparatus are not in the plane of the trajectory. This 
would present itself in the course of experiments, if it 
were found desirable to alter = the direction of 
fire, without moving the apparatus, but still to utilise 
their indications. 








Take, therefore, three rectangular axes, having the 
muzzle of the gun, O, as origin, and let us assume that 
the positions of the gene are sufficiently near to the 
latter, to allow of the arc OC of the trajectory, being 
considered a straight line. Let the apparatus be placed 
at P, Pz, and let P be the middle point of the line 
P, Py. Let x, y, « be the co-ordinates of P, A the angle 
COP, & the distance O P, and let the same letters, with 
the suffixes 1 or 2, respectively, represent analogous 
elements with regard to P, and P.. 

Then, in addition, keeping the notation employed 
above, if the apparatus were in the same plane as the 
trajectory, we should have 

a@ = dcos (? — T) — msin( - 7), 
because ¥ = p— 1. 

We proceed to find the equivalent of this relation in 
the general case. 

Now, the above formula tells us that the projection of 
P, P, on CP would be traversed with constant velocity 
in the time 8. 

Therefore, in the general case we deduce that 

a @ = 3, cos (p — Az) — 5, cos (p — A,). 
This equation defines the angle 9. 

First of all, however, 5, 8, A, A, have to be deter- 

mined from the ordinary geometrical relations, 

8? = a? + y? + 2? ) 

§ cos A = 2 cosa + ¥ sina} 
for the co-ordinates of the apparatus can be measured on 
the ground, and the proper suffixes given to the quantities 
in the above formule. 

In the particular case, where 

2, >= 4 = 0, 
we can obtain the original equation; for in place of 
v=d 
we can write 
a® = cos ?[3, cos A, — 3, cosa,] + sin ¢[5, sin A, 
— 3, sin A, } 
= cos @ [(t, — «) cosa + (Yp — y;) sin a 
+ sin¢[(x, — 2,) sine — (y, — y,) cose 
= (ty - @,) cos (¢ — a) — (Yp — y,) sin (p — a). 
Where (xz, — «,) is the horizontal distance d, between 
the apparatus and (y. — y,) is the vertical distance m. 








On the assumption that the arc OC is a straight line, | 


ais substituted for 7. 

From the frequency of its occurrence this particular 
case possesses great importance. Thus we note that 
the formula does not depend upon the actual co- 
ordinates of the apparatus, but merely on their relative 
positions. 

Captain Gossot pursues his investigations further into 
the general case above noted, and bases his results in a 
great measure on the researches of Didion, and makes 
much use of the assumption, that the resistance of the 
air varies as the square of the velocity; but as this 
portion of his work is somewhat at variance with the 
views, generally accepted by English artillerists, we will 
proceed to that purt of his pamphlet which deals with the 
very interesting results he has obtained, by substituting 
the new apparatus for the screens that are in general use. 

EXPERIMENTS, 





The experiments which have been described may be 


divided into two groups :—(1) Experiments, the principal 
object of which has been to compare the results obtained 
by the usual methods, with those obtained by the pro- 
posed method. (2) Experiments carried out in order to 
study the possibility o applying the proposed method, 
when firing is carried out under various conditions. 

In what follows, certain results have been rejected, as 
the exact conditions were not known with certainty, and 
hence their reliability was doubtful. Moreover, it should 
be stated that but few special experiments were carried 
out, and that ordinary firing was taken advantage of, as 
much as possible, in order to test the working of the new 
apparatus. 

(1) The following series were fired with the object of 
comparing the old and the new methods, and the results 
can be conveniently exhibited in tabular form :— 





It is thus evident that the difference in results, from 
the two methods is negligible. It was found, however, a 
much more simple matter to install the new apparatus 
than to arrange the screens that are usually employed, and 
firing was carried on with great ease and rapidity. The 
current, moreover, re-established itself after each round, 
without the intervention of an operator. Thus, on the 
8th January, the apparatus were left entirely to them- 
selves: the velocity of each shot was measured, fifty-two 
rounds being fired at the rate of one a minute. The 
effect on the contacts was scarcely noticeable. The 
reduction of the results was effected in the usual way. 

(2) The following series of rounds were fired with a 
view to demonstrate the identity of results obtained 
when firing at different angles of elevation. A gun of 
16 cm. calibre and a muzzle velocity of about 625 metres 
was employed, and four series of five rounds each were 
fired at different angles of elevation, with a view of 
testing whether the results obtained in each case, would 
lead to the same muzzle velocity. The rounds were all 
fired on the same occasion, to insure as far as possible 
regular action in the brand of powder employed. 

This is the most crucial test to which the new method 
could be put; the great economical advantage claimed 
for it, lies in the possibility of deducing results from firing 
carried on for any purpose, and at any angle, and its 
claim to this advantage, rested on the identity of these 
results. Three couples of apparatus were placed in the 
plane of the trajectory for the first fifteen rounds, and 
two for the five following; each couple actuated a 
Le Boulengé chronograph, The results were eminently 
satisfactory, as the following table will show :— 


———— 6 | 


Angle of elevation 38 miei! 7 deg. | 15 deg 20 deg. 
Average velocity measured 600°6 | 523°7 | 453°2 | 421°2 


Distance from muzzle where | yor } 
Wee een } 280 | 1254 | 2264 | 2766 


| 
Muzzlevelocityreducedtherefr’m  625°6 | 626°4 | 626°2 625-5 





muzzle. As a rule, three couple of apparatus would be 
used in connection with three La Boulengé chronographs, 
the closeness of agreement between the results being the 
gauge of the confidence to be placed in them. 

Secondly, the velocity of the projectile may be 

measured at several points of its course, which may be 
selected throughout the whole extent of the trajectory. 
Their number would be at least three, and the times of 
flight between them would also be evaluated. The 
velocity, however, which it is proposed to measure, should 
never fall sensibly below 400 m., and it would be advan- 
tageous, and probably always possible, to arrange for such 
an angle of projection, that this condition should be ful- 
filled. The object of course would be to investigate 
trajectories completely, no matter what the angle of 
elevation might be. If the three points were chosen, one 
close to the muzzle, the second in the vicinity of the 
vertex, and the third where the shot struck the ground, 
three velocities would be obtained at each round, which 
would give two equations for the coefficient of reduction, 
from which the muzzle and striking velocities could be 
deduced with great accuracy. Times of flight would also 
be determined. Apparatus to be used in this way, would 
not have to be of more sensitive or delicate construction 
than those employed in the former case, all that need be 
done is to place them so that they can be actuated by the 
sound of the projectile. Chronographs, such as the 
Schultze, with its modern improvements, must of course 
be employed, as continuous indications are required, 
and a single circuit alone is necessary, a matter of great 
importance when dealing with points at a distance from 
the gun. 
In fine, whatever the problem, the principal advantage 
of the new method over the old lies in the fact that it is 
not necessary to carry out special experiments to effect 
it; initial velocities can be deduced from fire of any kind, 
while curved trajectories can be studied in their 
entirety. 











(83) The following tables give the results of the 
measurement of velocities during experiments carried | 


| out for range and accuracy :— | 


THE NEW CUNARD LINERS. 





THE two great ships being built for the Cunard Company 








Sept. 8, 1890 | 
| 


. Oct. 1,’90.|Nov. 26,90 Oct. 30,90 Oct.23,’90 








Date ... 
Calib 24cms. | 16cms. | 16cms. 16 cms, 
— { Mod. 1870 |Mod. No. 2 Mod. No. 1 Mod.No.1 
Nature... Common | Common | Common Common 
Projectile shell shell shell shell 
Weight... 144 kilos. | 45 kilos. 45 kilos. 45 kilos, 
Position of apparatus 594-649 | 100-160 67-117 | 560-600 
Number of rounds ... 8 5 8 2 
Angle of elevation ... 27° 13° 27° 14° 
Initial velocity ... 439°5 617°5 616°7 616°4 
Average difference ... 5 1'8 2°7 0 
Initial velocity, 616°6 
measu! Py = 442°7 11/11/90 618°8 616°5 
screens in the ordi- - "On % rani nar 
nary way, at other 17/9/90 621°6 21/10/90 | 21/10/'90 
Co ee /18/11/'90 





CoNCLUSION AND RESUME. 


The wave which accompanies a projectile, moving 
with a greater velocity than 340 m. or thereabouts, can 
cause a signal to be given, at the moment of its passing 
a given point situated in the proximity of the trajectory. 
The interval of time which elapses between the passing 
of this wave by any two points, can be measured by the 
aid of apparatus, which act as current breakers, in con- 
nection with chronographs, and the position of these two 

oints can be referred to ——— of the apparatus, 
by mathematical analysis. e remaining velocity at a 
certain point of the trajectory can be deduced when this 
interval is known. The problem to be solved, moreover, 
can be divided into two parts. 

Firstly, a single remaining velocity can be measured, 
at a point near the gun, any angle of elevation from 0 deg. 
to 80 deg. being admissible, the calculation of the same 
being based on the hypothesis that the trajectory may be 
considered as a straight line, in the neighbourhood of the 




















MMP oc eae plist cs sth abu. seb .tés kx Gad, August 4. September 17, | October 2. January 8, 1891 
UT ian et hath ar Ot elle { Rapid fring 04 cme. om my Rapid tiring 
Projectile { Nature ..| Common shell} Elongated shell Elongated shell Cylindric’l shot, Shell 
Weight 4 kilos, 345 kilos, 144 kilos. | 14 kilos, | 4 kilos, 
Position of screens ... ‘ 100, 190 125-179, 1269-1319] 80-180, 740-780 | 100-160 | 70-140 
Position of new apparatus... Rite 100, 190 1229-1319 740-780 100-160 600-650 
ie eh es, 1° | 1° 8 1° 10’ 0° 30’ 8° 
Namba wesonsde ss: 8.08 5.) a ee 1084 | % 7 “a 7 20 43 
Initial velocity as measured by screens .| 780°8, 708° 602°2, 601° 441°1, 442°2 543°0 746 
Ditto by new apparatus... fest dooaiess hel Maetibe Cae 602°3, 601°8 441°3, 442°2 541°7 745°6 
Average difference SMES 053. eng ctnen » catty «dk Ui tae os Maa 2", 9 a. 1°5 1°2 2°5 
between rounds | New apparatus oat ST RE OE 18, 23 te 1°3 1:3 --.| 27 


July 2, 1890 


Date... oes nee tee ee nee wee oe | 6 Sept. 8, 1890. | July 15, 1890. August 25, 1890.; August 11, 1890. Sept. 18, 1890 
| Calibre § 10 cms, 32 cms. 32 cms. 32 cms. 24 cms. 
pane ee ee Pe yee eee MD _ Mod. 1870 Mod. 1870-1884 Mod. 1870 1884 Mod. 1870 
—_ Nature ... .. Cylindrical shot Shell Shell Shell Elongated shct 
Projectile { : ape js ¥ : 
Weight ... 14 kilos. 345 kilos, 345 kilos. 345 kilos, 144 kilos, 
Positions of apparatus 200-260 593-643 596-674 596-674 | 592-646 
Nekbetotededs 200K i awn 2 3 5 7 7 
pa a rere 15° 15° 8° 45’ 13° | 14° 30’ 
Initial velocity a ee 529°7 447°6 604° 601° 440°1 
Initial velocity measured by screen in the { 528°2 447°1 602°2 601°8 } 441°1 
ordinary way, at other dates 


August 4, 1890 | August 4, 1800 | Sept. 17, 1890 


at Govan, by the Fairfield Company, have made such 
progress that the Campania will be launched in September. 
These ships will be but little smaller than the Great 
| Eastern. The estimated launching weight of each with- 
out engines or boilers is 9000 tons. The work of 
launching will be attended with some difficulty owing to 
| the narrowness of the Clyde. They will be sent into the 
water obliquely, with their sterns down stream. They 
| will when afloat, be hauled stern first up stream to a 
| large basin in which there is just room to turn them 
round, and they will then be towed down stream and 
| brought alongside a jetty now being specially lengthened 
to accommodate them at right angles to the launching ways, 
and will be placed under the great sheers to receive their 
machinery. The engines are ready for the Campania, 
and far advanced for the sister ship, which will probably 
| be launched about Christmas. Each ship will be pro- 
| pelled bv phosphor bronze screws. The propeller shafts 
are carried outboard in casings worked in the skin of the 
ship, as in the Teutonic, so that the whole shaft up to 
the stern bushes, can be always under observation, and 
thus an unseen defect such as that which occurred in the 
case of the City of Paris will be avoided. The screws will 
not overlap, and a large opening is made in the dead 
wood between them to facilitate the motion of the 
water. The rudder will be wholly submerged, and is of 
peculiar construction. It is made of a single steel plate, 
weighing in the rough about 10 tons, and made by Krupp, 
as no firm in Great Britain possessed machinery com- 
petent to roll a plate of the great width necessary. The 
propelling machinery of each ship consists of two pairs 
of triple expansion engines, each of which will indicate 
12,000 to 15,000-horse power. Each engine has five 
cylinders and three cranks. The crank furthest forward 
and that furthest aft will be driven by two tandem 
cylinders; the central crank by a single cylinder. There 
will thus be two high-pressure cylinders exhausting into 
the single intermediate cylinder, which in turn exhausts 
into the two low-pressure cylinders, the pistons of which 
are on the same rods as the pistons of the high-pressure 
cylinders. All the reciprocating parts have been made 
as light as possible to provide for the high speed at 
which the engines will run—over 100 revolutions per 
minute. Steam will be supplied in each ship by twelve 
double-ended boilers with eight furnaces in each. Each 
pair of furnaces has an independent uptake. The boilers 
will stand fore and aft, and there will be six stokeholds, 
and two funnels, the largest in diameter ever con- 
structed. The lines of the ships are exceedingly 
| beautiful, and give promise that an enormous speed will 
| be maintained. There will be two shelter decks, one 
over the other, and the fiying bridge will stand 60ft. 
| above the water level. They will be in all respects the 
| most magnificent ships ever constructed, and the 
| rapidity with which they have been built is simply 
| astounding. 
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THE CAPTAIN OF THE “MARY ROSE.” 
A TALE OF TO-MORROW. 
Br W. LAIRD CLOWES. 


GOLD MEDALLIST, UNITED STATES NAVAL INSTITUTE. 
—> 
V.—Tue ATTACK ON THE Rock. 


Tue naval policy of France in almost all her wars with 
Great Britain has been to gain, if possible, some material 
advantage without deliberately risking a fleet action. 
The naval policy of Great Britain has simply been to 
seek the enemy’s fleet, and to endeavour to sink, burn, or 
take it. On numerous occasions France has missed the 
opportunity of gaining a great victory because she has 
preferred the prospect of securing ultimate advantages. 
On occasions still more numerous Great Britain has won 
a great victory because 
she had no eye for any- 
thing more distant than 
the foe. The methods of 
action have been con- 
trasted over and over 
again, and most ably by 
Captain A. T. Mahan, Ae 
U.8.N., in his volume on 
“The Influence of Sea 
Power upon History.” 

This valuable work euesi 
appeared some time 
before the sudden out- 

break of hostilities off 

Toulon; and so con- 

vincing is it, at least to 

the Anglo-Saxon mind, 

on the subject of the : 
relative values of the : Tit oe 
traditional naval policies 
of the two Powers, that 


it is difficult for an ve en Po 
Englishman to believe ee. 
that, after the publication ae 
of that book, France 


could ever again have 
been capable of playing 
But service 


her old part. 
traditions are not easily 
destroyed, and _ after 


having, in a moment of 





The idea of the directing brains in Paris was, no doubt, 
that, if Gibraltar fell, Malta would fall too; and that, after 
the capture of these strongholds, the Mediterranean 
might be reduced to the condition of a French lake. 
Gibraltar had been held, even by many French writers, 
to be impregnable. A véry great number of heavy 
ordnance, including two 100-ton, and a battery of 38-ton 
| guns, of tolerably modern construction, had been 
/mounted in it, and in the matter of water and of pro- 
visions it was better prepared against a siege than it had 
| been at any previous period of its history. But it lacked 
armoured defences of the most recent * kind, as, for 
| example, Gruson cupolas; and it also lacked a proper 
| supply of quick-firing and machine guns. Yet it was 
| very strong. So, too, was the French fleet. 
The two French fleets, having effected a junction, kept 





under easy steam off the Barbary coast between Ceuta | 
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became almost untenable. Even the solid rock failed to 
resist the enormous force of the heavy mélinite shells 
which were hurled against it in bouquets as light and 
opportunity served, and which, bursting, brought down 
hundreds of tons of débris, choking up the casemates 
and sometimes burying guns and gunners in common 
ruin. These shells also, when they burst, as they once 
or twice did, in a gallery or any comparatively con. 
fined space, evolved such* suffocating fumes that al] 
near were obliged to crawl away, or to remain and be 
stifled. All night, from sunset to dawn, the bombard. 
ment continued without intermission, for not until 
daybreak was the fleet out of sight behind Cabareta 
Point, and it continued its fire as long as it was within 
range. It withdrew apparently intact, ard a few hours 





later it was seen cruising as before on the south side of 
the Strait, still fourteen ironclads strong. Some ships, 

no doubt, had suffered; 
bunt the Rock, it was 
tolerably clear, had 
suffered more. The loss 
of life, it is true, had been 
small in comparison with 
the huge number of pro. 
jectiles that had been 
thrown into the place, 
but the damage to the 
material had been enor. 
mous; and both inhabi. 
tants and garrison looked 
forward with considerable 
uneasiness to the prospect 
of a long succession of 
nights similar to the 
sleepless night of the 3rd 
of May. The ships at 
s anchor off the old Mole 
, had not been struck, and 
they were therefore able, 
=“ upon the withdrawal of 
the French, to proceed to 
the mouth of the Bay, so 
as to be ready, in case of 
need, to afford some pro. 
tection to any British 
vessel that might seek 
shelter beneath the for. 
tress; but they could 
attempt nothing more, 


unreflecting rage, fallen upon the British in the Mediter- | and Tangier during the whole of Sunday, and never | and, indeed, the whole attitude of the defence, during 
ranean and practically annihilated them there, France | approached within about ten miles of the Rock; but after | the days of anxiety and nights of horror that followed, 
settled down into her usual modes of war. Itis true that sunset, having crossed to the European side opposite | was, so far as the men-of-war were concerned, perforce 
she reinforced her own division cuirassée du nord, and sent | Tarifa, they steamed eastward under cover of the land, | a very passive one. 


it, as has been shown, in search of the home-coming British 


| and barely outside the limit of Spanish territorial waters. 


But there was an opportunity for the torpedo boats ; 


Channel Squadron; but that was on the impulse of the | Thus they reached the mouth of Gibraltar Bay, where, | and nobly did they avail themselves of it. The following 


first heat of hostilities. 
ceed to Gibraltar, whither she also dispatched a strong 


squadron from Toulon, leaving in that port only sufficient | 


vessels to watch the very small and enfeebled British 


force which, after the Toulon disaster, had assembled at ; 


Malta. The captains of the partially disabled British 
ships would, no doubt, 
have all proceeded to 
Gibraltar after the battle, 
especially as Gibraltar 
had been named by the 
commander-in-chief as his 
rendezvous; but several 
of the vessels were so 
mauled and leaky that 
they needed immediate 
docking, and, as everyone 
knows, there is unfor- 
tunately mo dock at 
Gibraltar, while at Malta 
there are good facilities 
for ships of allsizes. The 
consequence was that, 
after the Toulon affair, 
the Colossus, Thunderer, 
Victoria, Polyhemus, and 
Surprise went to Malta, 
and only the Trafalgar, 
Dreadnought, and Aus- 
tralia to the Rock. 
Thither also went the 
French division cuirassée 
dunord. The Australia, 
which, having received 
but little damage in the 
action, was kept on scout- 
ing duty in the Strait, 
sighted it early on the 
morning cf May 2nd, 
and at once steamed in 
to report. Of course, 
a British force of two 
battleships, a belted cruiser, and the three first-class 
torpedo boats, Nos. 7, 18, and 70, which, apart from 
stationary and harbour craft, constituted the entire 
floating strength at Gibraltar, could hope to do very little 
against a French fieet of eight ironclads and six cruisers, 
besides torpedo boats. The Malta cable informed the 
Admiral that he must, for the present, harbour no hope 
of succour from the eastward. He depended, therefore, 
for help upon the fleet which he knew was gathering at 
Spithead, and, in the meantime, he made up his mind to 
confine himself mainly to the defensive. But his pros- 
pects looked blacker than ever when, on Sunday, May 


8rd, a second hostile fleet coming from Toulon was | 


sighted. This included the ironclads Formidable, 

Dévastation, Hoche, Amiral Baudin, Terrible, and 

Indomptable, which, with the Victorieuse, Requin, 

Furieux, Suffren, Fulminant, Vengeur, Tempéte, and 

Tonnerre, made a fleet of fourteen ironclads, besides 

smaller vessels, designed for the attack on Gibraltar. 
* ihe illustrations are by the Chev, Edouard de Martino. 














a range of about 9000 yards on that face of the fortress 
which extends from Europa Point to the new Mole. 
Each division moved independently and slowl 
circle, and, the wind coming briskly from the north-west, 
the smoke was borne away in such a manner as to 





‘* All night the bombardment continued.”—8See adore. 


| inconvenience neither side; but, as the night was dark, 
the practice was at first very indifferent. The garrison 
and the warships lying off the old Mole replied promptly 
and spiritedly, but used search lights, and so, after a 
time, assisted the aim of the enemy, who, throughout, 
showed no lights at all. Discovering their mistake, the 
| defenders turned off their lights, and used instead 
rockets, which were fired well to seaward, and burst, if 
| not over, at least in the direction of the foe, and, for 
| brief intervals, showed them clearly under the bright 
| blaze of the magnesium stars. But the range of the 
| rockets was not sufficient to render their light thoroughly 
effective, and they seemed to help the attack fully 
as much as the defence. The French further improved 
their situation by occasionally throwing on to the 
Rock a species of carcase, which burnt very brilliantly, 
and could not be extinguished. Whenever one of 
them fell near a battery, the enemy seemed to find no 
difficulty in getting the range, and immediately poured 
in so hot a fire that for a time that particular position 





She soon sent word to it to pro- | formed into two divisions, they opened a furious fire at | account of the exploits of boat No. 70 on the second night 


| of the attack is taken from the Daily News. No. 70, it 
| should be explained, was a 125ft. boat, 13ft. broad, with 


in a | a displacement of about 75 tons, engines of 670 indicated 


| horse-power, and a smooth water speed of 19°5 knots, 
' She was built at Poplar by Messrs. Yarrow and Co., in 
1886, and carried, in ad- 
dition to her torpedo ar- 
mament, three machine 
guns, and a crew of six- 
teen officers and men. 
The Daily News corre- 
spondent, who was, by 
profession, a medical 
man, was permitted to 
accompany the boat as 
volunteer surgeon. There 
were thus seventeen all 
told on board the little 
craft when she went out 
on as perilous a mission 
as was ever undertaken. 

‘‘ GipRALTAR, Tuesday, 
May 5th.—Last night at 
ten o'clock, the French 
fleet having about an 
hour earlier renewed 
the bombardment, the 
Admiral, after consulta- 
tion with the Governor, 
sent for the three lieu- 
tenants commanding the 
torpedo boats in harbour 
here, and explained to 
them that he was desirous 
of trying whether or not it 
might be possible to do 
damage to the enemy, but 
that he could not afford 
to risk the sacrifice of the 
only three boats at his dis- 
posal. Hetherefore asked 
one of the lieutenants to volunteer. All three volunteered 
at once. The Admiral pointed out the great danger of the 
mission, and offered to allow the officers to reconsider 
their decision. All volunteered again. He then thanked 
them handsomely, but said that he could not avail him- 
self of the services of more than one; upon which the 
officers, retiring for a few minutes to consider the matter, 
ultimately settled it by throwing poker dice. Lieutenant 
Penherne, of torpedo-boat No. 70, won, throwing five 
sixes. The losers then begged to be allowed to accom- 
pany Penherne in any subordinate capacity, but this was 
not permitted by the Admiral, who nevertheless compli- 
mented the other lieutenants on their zeal. Penherne 


* Picric Acid is su to form the main constituent of mélinite. 
“ Picric acid is very deficient in oxygen, as its formula shows. The pro- 
ductions of its explosion will, therefore, largely consist of the actively 
poisonous carbonic oxide, and hence, as a blasting agent in mines, 
would be objectionable. In digging out some shells which had —- 
charged with some picric acid explosive and fired into earth, some re 
soldiers were by the noxious fumes some time after the shel 











been fired and burst.” Major Cundill’s ‘ Dictionary of Explosives.” 
1889. Page 87. 
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was ordered to wait his opportunity for going out, and, 
acting in accordance with his own judgment, to run into 
the enemy’s fleet, and do his best to torpedo one or more 
of their ships. With some difficulty I obtained permis- 
sion to go with him. 

“By a quarter to eleven we were all on board, with 
steam up for full speed. The enemy was at the time 
throwing in a very heavy fire on our batteries, which 
were replying steadily; and there seemed to be a good 
opportunity for us te get away without exciting much 
attention ; but it was a little too light to suit Lieutenant 
Penherne. There was very little moon. The stars, 
however, were bright between the masses of scudding 
cloud, and he decided to wait until some heavier masses 
of vapour which were coming up from the westward 
should give him a greater degree of concealment. 
Knowing, as I did know, how anxious this gallant young 
officer was to get at the enemy, I could not help admiring 
the coolness which prompted this decision. There was a 
brisk westerly breeze, with a short lumpy sea not 
altogether most suitable for torpedo-boat work; but the 
unsuitableness of the weather would, we hoped, give us 
the better chances of success, by putting the enemy to 
some extent off his guard. 

“By half-past twelve, the bombardment still con- 
tinuing with full fury, Lieutenant Penherne found the 
sky to be much more obscured, and determined to cast 
off. We had lain during the previous hour and-a-half 
inside the old Mole, watched with curiosity by a small 
crowd of people who, though they did not know on what 
mission we were bound, had discovered for themselves 
that we were about to leave harbour. Our first move- 
ments could not greatly have enlightened them, for 
as soon as we were clear of the Mole head, we steered 
straight to the westward across the Bay, as if we were 
making for the mouth of the Palmones. Our immediate 
object was to get out of the way of shells, and we 





succeeded, but not until we had @ very narrow 
escape. Scarcely had we started ere a big projectile 
came screeching over the Mole, sent the people flying 
panic-stricken, and pitched quite close to us in the water, 
where it burst. We were not more than twenty feet away, 
and part of the column of mud and water that shot up 
fell on us, while the waves caused by the explosion made 
us heel over until our port 
side was altogether under. 
But we were not dam > 
Penherne had ordered all of 
us to put on cork belts, had 
seen that the machine guns 
were well supplied with 
ammunition, had loaded all 
five of our torpedo tubes— 
after having carefully ex- 
amined the torpedoes—and 
had had the dingy’s cover 
removed, By this time we 
were under the Spanish side 
of the bay—very much, I am 
afraid, within Spanish waters. 
We altered our course to 
port therefore and steamed 
slowly down the coast, and 
so near to it that as we 
passed Algesiras Island we 
could see the 
people, backed by the lights 
of their town, watching the 
bombardment. 
sheltered by the shore, and such wind as reached 
us was from the right quarter—the exclamations 
of the crowds whenever any exceptionably loud or 
brilliant explosion attracted their attention. I could 
not resist being reminded of a firework night on 
the terrace of the Crystal Palace, though the cir- 
cumstances were so terribly different. So occupied 
were the Spaniards that they did not seem to notice us, 
in spite of the fact that we passed within a couple of 
cables of three of their gunboats; and we went quietly 
on, confidently expecting to find a French cruiser, or at 
léast a torpedo boat, waiting somewhere off Cabareta 
Point to upset all our plans. Surely enough we 
did sight a craft of some kind there, but lensing inside 
Pigeon Island, we avoided being noticed by her, and thus 
reached the open Strait. Here we altered course again, 
this time to starboard, and still stole along under the 
coast. From our new position the scene behind us was 
fearfully grand. The wild puffing rattle of heavy pro- 
jectiles in the air was continuous. Ever and anon, high 
in the darkness, there came out a red blotch of flame and 
silver smoke, and a minute latter we heard the report of 
an exploded shell. More than once, several of these 
blotches of red flashed out almost simultaneously. Below 
them on each side tongues of flame lept out at the rate, I 
should suppose, of from forty to fifty a minute. Those 
from the grim old rock came from all sorts of elevations. 
Those from the enemy came, of course, all from the 
water, but were directed upwards. And against the 
dense bank of smoke that rolled to leeward the dark 
hulls of the French ships stood out clearly and plainly 
at every flash. 

‘““We went westward until we were abreast of Tarifa, 
and until the flashes from the French ship seemed to 
ee up, not from dark hulls, but from the horizon. 
‘You must go below now,’ said Lieutenant Penherne, 
coming slowly to me aft where I was sitting on the after 
conning tower. ‘I will only have the fighting hands on 
deck. But you can get inside this conning tower if 
you can find room alongside the lookout there. If we 
get into the thick of it, I may go into the forward conning 
tower; but I don’t yet know whether, when we are 
steaming at full cobet 4 I shall be able to see anything 
from it; and, if I can’t, I shall stay on deck, and not use 
the director, or anything else, but discharge the tor- 
pedoes with my own hands. Now'—with a smile— 
‘down you tumble. England, you know, expects every 
man to do his duty. You have to write a dispatch, and 





Algesiras a 


We could even hear—for we were | 





patch us up if we get hit; so, down you tumble, and out 
with your stylograph pen and your saws and bandages. 
You must cut us up on the cabin table. Let us have 
a look at it.’ 

“He led me below, and stood by, cutting up some 
tobacco in his palm, while I opened my instrument case 
and loosened my bundles of lint rolls. I recollected that 
between me and the enemy’s shot there would be no better 
protection than is afforded by a steel plate about as thick 
as a piece of cardboard, and I admit that I felt very 
nervous; but Penherne was absolutely cool. When he 
had cut his tobacco he said: ‘Those beggars will see 
the spark of my pipe if I’m not careful. Can’t you lend 
me something to cover it up?’ I offered him the top of 
a small metal box. This he fitted to his pipe, after he 
had bored a few holes through the tin with the point 
of his knife. Then hastily cramming in the tobacco, 
lighting it, giving a couple of vigorous puffs, and clapping 
on his impromptu cover, he climbed on deck again, and, 
as he went up the ladder, cried, ‘I hope this pipe will 
last me till the business is over. So long!’ 

“No sooner was the lieutenant on deck than he 
altered the boat’s course again, and headed his craft 
right across the Strait for Al Kazar Point. It was already 
nearly a quarter-past-two, and seeing that the sun 
would rise at half-past four, we had less than a couple of 
hours darkness before us. But we were now steaming 
fast, and gradually swerving more and more to the east- 
ward; and as, in the middle of the Strait, there is a 
constant current in that direction, we were making good 
progress. From my place in the after conning tower, 
I could only see the points of Penherne’s elbows as 
he held his night glass to his eyes, for he stood just 
forward of the funnel; but I heard him, from time to 
time, giving the order to alter course one point more to 
port, and I knew that we were getting up behind the 
French fleet. Soon, indeed, I could see it on our 
port bow, still circling slowly in two divisions, with 
a bank of smoke to leeward, and the vivid flashes of 
guns and bursting shells all around it. The spray was 





now flying over us, and the boat was throbbing from 


stem to stern with the vibration of her machinery, =| 


Penherne had — on full speed. Right ahead 
loomed a long low black mass, without lights. It must | 
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No. 70 


have been a French torpedo boat on the look out. 
Another point to port enabled us to clear it easily. 
“The enemy must have either not seen us, or mistaken us 
for one of his own boats; for there was no hail and no 
symptoms of alarm; and now, not two miles before us, 
was the leeward division of the foe’s ironclads. 
‘Penherne laid down his glass, and stepped to the 
foremost broadside torpedo tubes, which were trained 
upon the beam. Taking the lanyards in his hands, he 
stood upright between them. The enemy must, by this 
time, have seen us, for the flames glowed above the top 
of our funnel, and shone on the spray that came swishing 
over our nose. Nearer and nearer we drew, but still 
there was no sign that the enemy believed anything to 
be wrong. His ships were cireling in column of line 
ahead, with about ol cables between the vessels; and 
the leader of the line—apparently a flagship—was just 
coming round to port, after having delivered her fire, 
when we came within range of her. Confident that he 
was mistaken for a friend, Penherne altered course yet 
another point or two to port, as if to pass under 
the ironclad’s stern. There was at once some indistinct 
shouting from the ship’s bridge and poop; but Pen- 
herne did not heed it, and when he was on the 
enemy's quarter, and not a hundred yards from it, 
he pulled his right-hand lanyard, and I saw the 
starboard torpedo glisten for an instant as it leapt with a 
splash into the waves. The French, too, must have seen 
is, and I can only attribute the fact that they did not 
immediately open a heavy fire on us to the probable 
circumstances that the starboard guns, having just been 
engaged, were cooling, and so, of course, were unloaded. 
The second ship of the line was by this time coming u 
slowly on our starboard bow. Penherne shouted ‘ Hard- 
a-port!’ and even as he did so, I heard the muffled 
explosion of our first torpedo. We swung round quickly, 
crossing close under the second ship's forefoot; and, 
while she towered over us, Penherne pulled his left 
lanyard and sent his second torpedo into her broad bows. 
The weapon had barely fifty yards to travel, and the 
almost instantaneous shock of its explosion jolted us up as 
if we had ridden over a submarine volcano, and, smash- 
ing the glass in the little scuttles of the conning tower, 
covered me with the fragments. But there was so much 
smoke, spray, and darkness that I could not see the 
results. ‘Helm amidship!’ shouted Penherne, running 
aft to the other two torpedo tubes. ‘Keep her steady 
now;' and once more steaming with wind and current, 





we tore across to where the rearmost ship of the French 





line was still firing deliberately at the Rock. She, how- 
ever, ceased that fire as we approached, and devoted her 
whole attention to us. Her consorts also began blazing 
at us from almost every side; for we had placed ourselves, 
as it were, within the horseshoe formed by the encircling 
squadron. Norwas this all; theshells from Gibraltar were 
dropping all around us. Yet Penherne, who, at the after 
tubes, was quite close to me, was calm and cool. Red 
rents began to open in our funnel as the Hotchkiss pro- 
jectiles struck it. Machine gun bullets, fired at too acute 
an angle to penetrate, rattled upon our deck. ‘Come in, 
Penherne,’ I cried involuntarily. ‘ You have done enough, 
in all conscience.’ But he took no heed, for he was care- 
fully training the port after tube upon the last ship. We 
neared her rapidly. A perfect storm of bullets swept 
over us, and some penetrated my tower. Penherne 
stumbled backwards, and, knowing that he was hit, I 
rushed to the companion. But as soon as my head 
appeared at the top of it, he sang out, ‘Don’t be a fool! 
Keep below!’ and I saw that, though he now lay at full 
length on deck, he was watching the foe and had the 
lanyard ready in his hand. I could not obey him; indeed, 
for a moment I could not move. We were passing the 
last ship’s port quarter. Her side was crowded with 
men, who were firing at us with rifles. Penherne 
struggled and cried out as if with pain, and then the 
spell passed away from me, and I clambered on deck and 
ran to him. He had the lanyard in his teeth, and, as I 
reached him, he raised himself with an effort, threw 
himself violently backward and discharged the torpedo. 
‘I have done it!’ he cried. And then came a roar 
behind us, and a blast of wind, as our third torpedo 
struck its mark. 

“That explosion relieved us, for the last ship of the 
line fired no more, and we left her in the darkness. 

“Penherne, as gallant an officer as ever ornamented 
the Navy, was dead. No fewer than five bullets had 
struck him, and two at least had inflicted wounds, either 
of which would have been mortal. It was with the last 
ebbing remnants of his strength and consciousness that 
he pulled the lanyard. 

“ Sub-lieutenant Smith, who had been all night in the 
fore conning tower, and who had been wounded in the 
shoulder, took command of the boat, and brought her 

into the bay just before 

aig sunrise. Although Lieu- 
tenant Penherne was the 
only person on deck while 
we were under fire, we have 
lost two bluejackets killed 
and five wounded, by shots 
which pierced the vessel’s 
deck or sides. The boat 
herself has been struck by 
over a hundred Hotchkiss 
and machine gun projectiles, 
and has a good deal of water 
in her; but her engines and 
boilers are untouched, and 
she can easily be made ready 
for work again in afew days. 

The French temporarily 
drew off almost immediately 
after we left them. As I 
write they are in sight on the 
other side of the Strait; but 
there are only eleven instead 
of fourteen of their iron- 
clads, and we have therefore the best grounds for 
hoping that we have disabled—if not actually sunk—- 
three vessels. This, looking to our comparatively 
small loss, is very satisfactory. Yet the fall of so 
marvellously brave and cool an officer as Lieutenant 
Penherne is a heavy price to pay for success. His body 
has been brought ashore in the Admiral’s barge, which 
was expressly sent for it, and it is to be buried this after- 
noon with all honours.” 





It afterwards appeared that No. 70 had actually sunk 
| the Victorieuse, and had so seriously disabled the Suffren 
| and Tonnerre as to oblige those vessels to proceed, under 
| convoy of the Troude and Lalande, to Toulon to be 
| docked and repaired. This misfortune, though it did not 
| relieve the British force at the Rock from the presence of 
| any considerable part of the enemy, had the effect of 
rendering the French very shy and careful. Each night 
they renewed the bombardment; but not until they had 
first surrounded their fleet with such a crowd of 
torpedo boats that undetected approach from any quarter 
was rendered almost hopeless. On the night of May 6th, 
torpedo boat No. 18 tried to steal out and repeat the exploit 
of No. 70, but was at once driven back by a heavy fire 
from some French craft which were lying in wait in the 
shadows on the Spanish side of the bay, where, apparently 
the Spaniards were quite willing to shut their eyes to 
their presence. This may be explained by the fact, since 
discovered, that the French ambassador at Madrid, with- 
out asking for any pledges in return, secretly informed 
the Spanish Government that, if Gibraltar fell into French 
hands, it should upon the conclusion of hostilities be 
delivered over to Spain. 

“Two nights later, on the night, that is, of Friday, 
May 8th, the French made a counter attack upon the 
Trafalgar and Dreadnought, which lay with their nets 
out, as far up the Bay as was considered safe. The 
Dreadnought was the southernmost of the two; the 
svelewe r was two cables astern of her, and both vessels 
headed to the southward. Around them and outside 
their nets was a strong boom composed of spars and wire 
hawsers. It was jumpable by torpedo boats, but it was 
very securely moored, and was, moreover, so thoroughly 
fitted with ugly spikes and hooks that no boat could hope 
to jump it without receiving severe damage. The attack 
was made at about midnight by two divisions, each of 
six torpedo boats of the 114ft. class. They crept in 
under the Spanish shore, and were unseen until they were 
nearly opposite Algesiras. A chance beam from one of 
the searchlights of the Australia, which lay inside the 
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ironclads, then showed them up for an instant. The 
officer on the Australia’s bridge promptly extinguished 
the light, and flashed to the Trafalgar : “‘ Torpedo boats 
about to attack from direction of Algesiras.” The senior 
officer had already directed what was to be done in the 
event of such an attack, and, as the night was not so 
dark but that the enemy, when once his position was 
known, could be pretty easily seen, the French were 
under observation some minutes before fire was opened 
upon them. One division attacked the Trafalgar, and 
the other the Dreadnought. Some of the boats fired 
their torpedoes from outside the boom; others jumped 
the boom and fired afterwards. Two torpedoes exploded 
in rapid succession against the Trafalgar’s nets, and 
three against the Dreadnought’s; but no harm worth 
mentioning was done, and, in the meantime, the boats 
themselves were suffering awfully. Two were “hung 
up” on the boom; five got over it, but were almost 
blown to pieces when inside by the concentrated quick- 
firing gun fire from the ships; and all these five 
were sunk. The two on the boom struck their flags and 
called for quarter, and the remaining five either got 
away to the French fieet or were run ashore on the 
neutral ground to save them from foundering. The loss 
on the side of the attack was, in addition to the loss of 
boats, at least sixty men killed or wounded; while the 
defence escaped with only two men wounded. 

This ill-judged but pluckily executed onslaught had 
been covered by an unusually hot fire from the French 
fleet, which, on perceiving that the attack had wholly 
failed, drew off for the rest of the night, and was not 
anywhere visible in the morning. The garrison’s hopes 
that it had gone elsewhere were, however, disappointed, 
for on the evening of the 9th the bombardment was 
resumed with greater fury than ever; and for several] 
nights afterwards it was continued. It was only tem- 
porarily interrupted by an incident, an account of which 
will be found in the next chapters. 


(To be continued.) 








EFFECT OF SMOKELESS POWDER IN GUNS. 

The “ Journal” of the U.S. Artillery for July contains 
an article describing an investigation as to the effects o' 
smokeless powder in a 57 mm. (2°24in.) gun by Mr 
Laurence VY. Benet, Ph.B., artillery engineer of the 
Hotchkiss Ordnance Company. The writer begins b) 
observing that the smokeless powders, which have ren 
dered it possible to obtain greatly increased velocities, 
give pressure of curves of such different form from thos: 
of black and brown powder, that their investigatior 
becomes of the highest importance. The tendency ha: 
been latterly to increase the length of guns, so that guns 
of 45 or 50 calibres are now familiar to us, and it i: 
desirable to know where it is advisable to fix the limit as 
to length. The coast guns of M. Canet, of 60 or 80 
calibres, are for exceptional purposes. They do not 
claim to be a profitable investment of power in an ordi- 
nary way. The experiments from which the writer's 
data were chiefly obtained consisted in trials with a 
57 mm. Hotchkiss Q.F. gun, from which lengths were 
successively cut, a second gun being lengthened to 50 
calibres. The muzzle velocities were obtained by cal- 
culation from measurements made at some distance from 
the muzzle. This involves only a very small liability to 
error. To grasp the question theoretically, it would be 
necessary to read the original paper. The formule em- 
ployed are given, but itis not desirable to attempt here 
to deal with them, but rather to note a few facts, toge- 
ther with the conclusions arrived at. Two brands of 
smokeless powder were used, supplied by the Poudrerie 
Nationale de Sevran-Livry, designated BN, and BN,,,. 
They are in the form of thin strips, scored longitudinally on 
one side with a series of parallel and very narrow grooves. 
The colour is yellowish grey. The composition is unfortu- 
nately but not unnaturally withheld. The charges are 
made up of bundles or faggots of these strips of powder, tied 
with twine. With regard to the formule, the observed and 
computed velocities differed less than 1 percent. It is 
computed that the employment of a suitable powder of 
the class known as BN will give about 100 m. more 
velocity than standard black powder. Apparently the 
smokeless powder gas, owing to the fact of its absence of 
liquid products of combustion, loses heat in expansion 
much more rapidly than that of brown or black powder. 
If each charge were given the same number of expan- 
sions, the smokeless powder B N gives higher pressures 
than either of the others, with velocities about equal to 
those of the black, but considerably lower than those of 
the brown powder. Extreme length in a gun is less 
profitable with smokeless powder than with black or 
brown. For example :—* The 10 c.m. gun has 42 calibres 
length of bore. Suppose it were proposed to lengthen it 
to 50 calibres; with smokeless powder we would increase 
the velocity from 674°8 m. to 698-2 m., a gain of about 
3} per cent. With S P, powder—a brand of black 
powder—the increase would be from 571°3 m. to 599°2m., 
a gain of 5 per cent.” The increase in velocity is 
greater with the black than with the smokeless powder, 
but in neither case does it seem to warrant the lengthening 
of the gun. 

The application of the formule to a very long gun, 
having a large chamber and firing a relatively light pro- 
jectile, gives similar results, and shows higher muzzle 
pressures with brown than with smokeless powders. It 
appears also that some of the new guns have been given 
lengths of bore which do not appear to be warranted by 
the gain in velocity. The inconveniences of very long 
guns, both ashore and afloat, hardly needs to be 
mentioned, and it is evident that an increase of length 
which does not give a very considerable gain in effect at 
the fighting ranges is inadmissible.” The able discussion 
concludes as follows :— We find in general that with 
existing guns, the B N—smokeless--powders give lower 
muzzle pressures than do the brown powders, and most 
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existing ordnance may employ with safety charges of 
BN, giving the same pressure at the breech as the 
service charge of brown powder. We also learn that if a 
givengun be increasedin length beyond acertain point, this 
increase will give a greater gain in velocity with the old 
powders than with the new. Finally, we see that by 
changing from the older powders to the new in a given 
gun we have the choice of the following: (1) We may 
maintain the same maximum pressure and obtain a large 
increase in velocity, while reducing the weight of the 
powder charge by about 50 per cent. (2) We may maintain 
our present velocity and reduce greatly the maximum pres- 
sure, and consequently the strain on the gun and carriage. 
The weight of the charge will be still more reduced in this 
case. (3) We may maintain our present velocity and 
maximum pressure and shorten our gun very considerably, 
at the same time reducing the weight of our powder 
charge by almost one-half. An innumerable number of 
combinations may be made between the variables at our 
disposal, and our choice must be guided by the work our 
gun will be called upon to perform.” 

The conclusions of this paper may, we think, prove to 
be sound. A small increase in energy may be dearly 
purchased by an inconvenient increase in length. Never- 
theless, it may need experience in war and a crop of 
violent complaints to bring home forcibly the practical 
bearings of the question. At present we have happily 
had no war since the introduction of new type guns, and 
manufacturers have long vied with each other to produce 
a high-muzzle energy in proportion to the weight of the 


gun (a great 7 in fact’). During the past year we have 


had guns of abnormal length not pretending to give 
proportional energy. but claiming that for certain 
purposes, coast defence especially, the gun command- 
ing the greater range and flatter trajectory will 
dominate. It may prove true that a coast gun can afford 
to be more unwieldy and long than one on board a ship, 
and thus a coast battery may have the power to attack 
ships at ranges when they cannot return the fire. The 
question is, over what zone can this superiority hold 
good, and is such zone at a practical fighting distance ? 








AN ELECTRICAL SHUNTING LOCOMOTIVE. 


THE above illustration shows a new form of electric locomotive 
recently constructed by Messrs. Mather and Platt, Limited, 
of the Salford Ironworks, Manchester, for use as a shunting 
engine at a large ironworks in Sweden. The locomotive is 


designed to draw a load of seventy tons, exclusive of its own 
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weight, at a maximum speed of four and a-half miles per 
hour, the electro-motive force of the working current being 
300 to 330 volts. The gauge is standard, the wheels are of 
steel 27in. diameter, and the wheel base is 4ft. 6in. long. The 
side frames of the locomotives are of steel and are somewhat 
deep for the size of the car owing to the height of the buffers 
above the rail. The general design of the cab is similar to 
those made for the City and South London Railway by Messrs. 
Mather and Platt, and presents a neat appearance. 

The motor is of the double armature type made under the 
patents of Drs. J. and E. eae and owing to the slow 
speeds at which the axles have to run the armatures are 
connected to them by means of spur gear in the ratio of 
10 to 1. The armatures are of the Gramme ring type, are 
wire wound, and are connected together in series, and arrange- 
ments are made on the switchboard for cutting out either 
armature if required. There are two main switches supplied, 
one of which is for stopping and starting by inserting or 
cutting out resistances from the main circuit, or for cutting 
off the current altogether. The second switch is for revers- 
ing and for entirely breaking the connection between the 
locomotive and the main conductor. The various resistances 
are placed under the curved side of the cab, neatly cased in 
and fitted with ventilators, the switches and ammeter being 
carried on one main board fixed above the resistances. 

As will be seen from the illustration this locomotive is 
arranged with overhead collecting gear, which has had to be 
carried to a height of about 16ft. from the rail, owing to the 
necessity of clearing certain obstacles with the bare overhead 
conductor. The collectors consist of iron bars at each end of 
the locomotive, carried on upright ay pillars insulated at 
their bases from the framework of the car, and from these 
the current is taken to the controlling switchboards. As a 
protection against the weather the whole of the working 
parts are boxed in, as well as all the connections to the 
collectors, &c., this being necessary on account of the heavy 
falls of snow experienced in winter. We are not at present 
able to publish more detailed drawings. 








ImporTANT sea defences have just been completed at 
Walton-on-the-Naze. Acres of land had been washed away, until 
the railway line and the town were endangered. In 1890 parlia- 
mentary powers were obtained by the Improvement Commissioners 
to borrow a sum not exceeding £13,000, and to levy rates on the 
owners of property for the purpose of carrying out defence works. 
The Great Eastern Railway Company were empowered to give 
£2000 and to lend another £5000 of the £13, 000, in aid of the 
work, which was commenced in February, 1891. ‘On the south 
cliff has been erected a sloped sea-wall, nearly 400ft. long, with an 
additional wall, nearly upright, about ft. long, a broad 
esplanade running along the top, and another broad roadway 
between it and the cliffs. The cliffs have been sloped to prevent 
their slipping. There are also groynes, a breakwater t. long, 
and other protective structures, together with a wide promenade 
opposite the centre of the town, 
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THE WEST HIGHLAND RAILWAY. 


Ir is now almost three years since work in connection with 
this heavy undertaking was commenced, and two and a-half 
years since we published an outline description of the railway. 
Since then the progress made has been remarkable. Every- 
thing points to a successful completion at an early date, a 
fact which shows the efficient manner in which the con- 
tractors, Messrs. Lucas and Aird, have organised their staff 
and operations. Mr. H. B. Tarry, who represented Messrs. 
Lucas and Aird in Egypt, during the construction in 1885 of 
the Suakim Railway, is also their representative in this new 
contract, and the work in connection with the West Highland 
Railway is being carried out under his supervision. The 








engineers are Messrs. Forman, MM. Inst. C.E., and Mr. 
McCall, of Glasgow. 

The new line from Fort 
William to Helensburgh is 


crosses the river Spean a second time, about a mile above | 
Inverlair Falls. The course of the river Treig is then followed | 
till the loch of that name is reached. This loch—hitherto | 
almost inaccessible—is about six miles long, and a resort | 
much coveted by anglers. It is well stocked with trout, 
which sometimes run to large sizes. The line runs along the 
eastern shores of the loch, and continues to rise until it 
reaches its highest altitude—over 1300ft. above the sea level 
—near Loch Ossian. The permanent way has been laid 
from Fort William, and the greater part ballasted, to a 
point nearly opposite Loch Ossian, a distance of about 
twenty-nine miles. The telegraph has also been erected 
over this length, and is being temporarily used by the con- 
tractors as a telephone line. All along Loch Treig side 
there are innumerable hill streams and gullies, and the 





and it will be necessary, on account of the moss, to pile the 
foundations. Proceeding, the river Gauer is crossed about 
six miles from Kinloch Rannoch. In this neighbourhood 
are Lochs Rannoch, Lydoch, and Ericht, haunts much 
sought after by anglers, and in the meantime rather difficult 
of access. Leaving the Moor at Loch-a-Baw the line 
follows the river Tulla to the loch of the same name. This 
district in earlier days was densely wooded, and partial 
remains are still existent of the Primeval Forest. Near 
here also is the entrance to Glencoe, the scene of the bloody 
massacre. Passing Bridge of Orchy, which is situated on the 
edge of the famous Blackmount Deer Forest, owned by the 
Marquis of Breadalbane, the line traverses a bleak valley 
hemmed in by precipitous mountains, till Tyndrum is 
reached. The station here will be constructed nearly 200ft. 

above the level of the 

village, and a winding road- 





about 101 miles long, and is 
connected with the North 
British system from Glas- 
ow at Craigendoran. At 
the outskirts of Fort Wil- 
liam there will be a junc- 
tion to Banavie, & small 
hamlet three miles distant, 
beautifully situated at the 
west end of the Caledonian 


Canal. The projected line 
to Mallaig, which the 
Government has lately 


promised to support, will 
start from this point. The 
district which the West 
Highland Railway will open 
up has a wealth of interest 
to the tourist and pleasure- 
seeker, and the new route 
is also calculated to serve a 
long-felt want by supplying 
rapid through communica- 
tion to the West Highlands 
of Scotland. 

Leaving the public pier at 
Fort William, the railway 
is carried on a stone-faced 
embankment along the fore- 
shore of Loch Linnhe to 
the old fort. This ancient 
structure has now been 
more than half demolished 
in order to allow the works 
to proceed. About thirty 
years ago it was dismantled 
and sold, but till the rail- 
way works were commenced 
its appearance was similar 
to that which it originally 
presented. In_ historical 
times it was twice besieged 
—in 1715 and 1746. The 
course, after passing through 
the fort, is along the banks 
of the river Nevis, crossing 
that river immediately to 
the east of the famous 
“Long John” distillery. 
To the right is the lofty 
Ben Nevis and the glen of 
the same name, with old 
Inverlochy Castle and the 
distant shores of Loch Eil 
to the left. At Glenfinnan, 
near the head of Loch 
Eil, there is a monument 
erected to mark the spot 
where Prince Charles Ed- 
ward first raised the 
standard. Proceeding, new 
Inverlochy—where her Ma- 
jesty the Queen resided 
while in the Highlands 
in 1872—the seat of the 
late Lord Abinger, is 

or the left. From 
Fort William to Spean- 
bridge—ten miles— where 
the first station will be, 
the line runs parallel with 
the Kingussie Royal mail 
coach road, and is more or 
less in side cutting. A 
little beyond the village 
of Speanbridge the railway 
crosses the river Spean on 
a high viaduct about 200ft. 
long. From this bridge the 
traveller will command a 
magnificent view of the 
valley of Spean, with Loch 
Linnhe and Loch Eil in 
the distance. From this 
point to the Bridge of Roy 
—three miles—the route is 
studded with birch and 
oak, and is somewhat level. 
Here is the historical man- 
sion of the MacDonalds of 
7 and the parallel roads of Glen Roy. Both | 
wi 











in easy access of Roybridge Station, and a quiet day 
spent in the neighbourhood will not be unprofitable. Cross- 
ing the river Roy on a girder bridge of one span, the railway | 
continues through Glen Spean to Achluachrach, where there 
is a heavy piece of work. Here the hitherto wooded banks 
of the Spean give place to solid rock embankment. In most 
cases &@ course has been blasted in the rock, but where it is | 
very steep, walls have been built to carry the line. In some 
Places these walls are 20ft. high and 15ft. thick. The wild- 
ness of the scene may well be imagined when it is known 
that the river sometimes rises as much as 15ft. in a few hours. 
During the heavy rains towards the end of last winter the 
Spean rose so high that it covered the line in this part to a 
depth of over 4ft. Precautions, however, have now been taken 
by the engineers to prevent the recurrence of such a danger. 
merging from this gorge, which is nearly a mile and a-half 
in length, the railway passes Inverlair, where there are some 
fine grouse moors, and, curving in a southerly direction, 
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way from the public road 
up to the line has been 
formed. From Tyndrum to 
Crianlarich the line runs 
along the face of the hill 
parallel to, but at an 
average distance of about 
a mile from the Callander 
and Oban line. There have 
been several heavy cuttings 
on this length, principally 
in clay. Continuing, the 
Auchtertyre Burn, which 
is in a gorge about 120ft. 
deep, and the river Fillan 
are crossed. The embank- 
ment to carry the line 
from its elevated position 
on the hillside over the 
Fillan has not yet been 
completed. It is a heavy 
piece of work, 37ft. high, 
and extending to about 
700 yards. The Callander 
and Oban line and public 
road are crossed at a point 
adjoining Crialarich Sta- 
tion. ‘ Somewhat later 
on,” says a recent writer, 
“Crianlarich, that quiet 
corner of the world, will 
put on a fantastic aspect. 
The Fillan will move calmly 
on, as of old, through wide 
meadow lands, the sun- 
beams will linger on the 
smooth summit of Ben 
More, but the heart of the 
peaceful clachan will be 
pierced with long rapiers 
of steel, and it will, ere 
many years have passed, 
earned a popularity pecu- 
liarly its own.” 

After crossing the Cal- 
lander and Oban line the 
new route will run down 
the lovely glen of Falloch 
to Ardlui, at the head of 
Loch Lomond. All around 
is one vast panorama of 
mountains, chief amongst 
them being Ben More, 
towering to a height of 
3843ft.; Beinn - a - Croin, 
8101 ft.; Ben Lomond, 
3192ft.; and Ben Voirlich, 
3092ft. Some of the gra- 
dients down Glen Falloch 
are rather steep, ranging 
from 1 in 60. The prin- 
cipal work in this neigh- 
bourhood is a_ viaduct, 
about 500ft. long, over the 
Dubh Eas. Being about 
100ft. below, the river and 
gorge are seen to advantage 
from the railway. At Ard- 
lui the railway is on a level 
with the steamboat pier, 
and a station will be con- 
structed at that point in 
connection with thesteamer 
traffic on the loch. The 
track now follows the wind- 
ing of the shore of Loch 
Lomond for about eight 
miles, affording a view of 
the well-known falls of 
Inversnaid and the his- 
torical pulpit rock. The 
Queen of Scottish Lakes 
presents to the admirer of 
Nature a scene which is 
never likely to be forgotten. 
The shores are rugged, and 
possess a wealth of forest 
trees, from the stately oak 





a 
4 














THE WEST HIGHLAND RAILWAY.—MAP OF ROUTE AND SURROUNDING COUNTRY 


uninitiated casual observer would at once designate as super- 
fluous the number of bridges, culverts, and drains here 
existent. 

Passing Luibruairidh and Loch Ossian the line enters on 
the Moor of Rannoch. The scene presented is one of utter 
desolation, and is almost indescribable. It is spoken of by 
McCulloch as ‘a great level 1000ft. above the sea, sixteen 


or twenty miles long, and nearly as much wide, bounded by | 
mountains so distant as scarcely to form an apprehensible | 


boundary, open, silent, solitary. Not even the mountain bee 
is on the wing to give life to the scene; nay, the very midges 


seem to scorn the Moor of Rannoch. No water stirs to | 


indicate that anything lives or moves. The heart-sinking 
stillness of the solitude is the more dreary that it is so 
spacious.” To save a long embankment—which it would be 
well nigh impossible to form, owing to the soft nature of 
the soil—it has been decided to construct a viaduct extending 
to ten chains—a sketch of which we reproduce—near the 
middle of the moor. The viaduct is on a twelve chain curve, 


to the quivering aspen. Nu- 
merous miniature islands 
enhance the beauty of the 
| loch, but the grandeur of the scenery can only be adequately 
appreciated by taking a sail from Ardlui to Balloch. 

There are some heavy rock cuttings all along the loch side, 
notably at Craigenarden, where several of them are 50ft. deep. 
Passing over the Inveruglas River, near the foot of the glen, 
the railway runs on to Tarbet, where it leaves Loch Lomond 
and crosses to the shores of Loch Long at Arrochar. Before 
reaching Arrochar the line gradually bends to the south, 
crosses & deep gorge spanned ky a fine viaduct, and on a 
gradient of 1 in 55 mounts up theslopes of Ben Reoch. After 
running through Glen Mallie, a glimpse is caught of Portin- 
caple, the summer resort of the late Charles Bradlaugh. For 
the next mile or two the view is localised in Loch Long, Loch 
Goil, and the Gareloch with their surrounding hills, which 
lend ‘enchantment to the view. At Garelochhead the line 
will cross a deep gorge on a viaduct about 180ft. in length, and 
running ‘along the shores of the Gareloch, pass through a 
| deep rock cutting at Shandon. In this vicinity is Whistle- 

field and the famous ‘‘ Whistler’s Glen.” At Rowand Helens- 
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work has been done is on the Moor of Rannoch; but, should 
the weather continue favourable, operations will be in an 
advanced state by the end of this year. 


burgh there are two heavy rock cuttings, the one at the latter 
point being over 40ft. deep. Passing behind the town the line 
falls by a pretty steep gradient to Craigendoran, where it is 
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connected with the system of the North British Company. In addition to several views of the works, we reproduce a 

From Helensburgh up to Bridge of Orchy the permanent- | map of the route, which shows at a glance the district through 
way has been laid in sections, and in a very short time these | which the new railway will run. The dotted line shows the 
two points will be connected. The longest stretch where no | route of the proposed railway to Crinan. 





INLAND NAVIGATION. 
No. IL. 
WATER SUPPLY OF CANALS. 

Tus was the second subject dealt with at the International 
Congress on Navigation at Paris, and papers were presented 
by M. Denys, chief engineer of the Ponts et Chaussées at 
Epinal, and by M. Leboucq, Engineer for Bridges and Roads 
at Ypres. The former paper deals principally with the 
supply for feeding the Canal de 1’Est, and other canals in the 
East of France. The Canal de |’Est was constructed in the 
years 1874-82, and ascends the Valley of the Meuse between 
Givet and Troussey. The lower levels are supplied direct 
from the Meuse and and the Moselle, the summit levels being 
provided by artificial means. 

The feeding of the Vosges summit level is effected by 
of a reservoir which has a capacity of over nine —— 

ards, situated at Bouzey. This reservoir is supplie a . 
 ser-wed 26 miles long, seated from the Sasaite ahans the width at the base 63ft. The dam rests on the sandstone rock, 
Saint Etienne Weir near Remiremont. It is carried across Which being rather fissured, a guard wall 6-56ft. thick was 
the Niche and Arche Valleys by syphons and by three Sunkunderneath the upper face down to what was supposed to 


the feeder was calculated for a delivery of four cubic yards 
a second. When the water was admitted to flow along this 
feeder the loss by percolation through the soil amounted to 
two-thirds of the quantity entering it from the river. Since 
this, attempts have been made to stop the leakage by spread- 
ing sandy clay over the bottom and sides, and the loss is now 
reduced to a little more than one-third of the initial supply. 
Experience has shown that it would. have been better to 
have made the sectional area of the feeder larger in its higher 
part, reducing it at the lower end so as to allow for this loss 
by leakage. The inclination averages throughout the 
whole length one foot per mile, distributed as follows :— 
6in. a-mile along the open cutting, 12in. for the masonry 
aqueducts, 2lin. for the tunnels, and 10}ft. for the syphons. 
mearis The reservoir is formed by a masonry dam 1417ft. long, 
thrown across the valley of the Aviere—Fig. 3; it is 72ft. 
high. The width at the top is 13-12ft., and the maximum 


DAM OF THE GOUZEY RESERYVCIR.. 
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dam, decreased its resisting weight and allowed the horizontal 
pressure of the water to cause the whole mass to slide on its 
seat and become detached from the guard wall. To prevent 
further movement a trench was cut 164ft. deep in the rock at 
the foot of the dam on the lower side, and a masonry toe 
built up in the form shown by the dark tint in the illustra- 
tion—Fig. 3. The space between this and the dam was also 
filled in with masonry, the whole forming an abutment and 
nearly doubling the area of the seat. All the parts of the 
und that had been dislocated by the displacement of the 
am were removed by means of wood shored galleries, and 
replaced by masonry in cement. Since these works have been 
carried out, the reservoir has held the water to the full 
height without any further movement. Provision was 
originally made for fifty-one locks a-day; but at present the 
average is only fourteen, each consuming about 900 cubic 
yards. The loss in the summit level by infiltration, evapora- 
tion, and absorption amounts to 28,600 cubic yards, or about 
one cubic yard per running yard of the canal. The loss from 
the reservoir varies according to the level of the water, 
amounting to about 19,500 cubic yards when full, and 
averaging about 14,200 cubic yards a-day. The total cost of 
the feeder was £123,600 for works, and £31,960 for land; 
together, £155,560. Of the reservoir £84,840 for works, 
£49,120 for land and compensation; total, £138,960. The 
cost per cubic yard of water stored in the reservoir, at its full 
capacity, was 3°46d. 

The water supply for the summit level of the Nancy branch 
Canal is obtained from the Moselle, and raised by horizontal 
water-wheels’to a height of 41°65ft. The machines are of 
the Girard type, 23ft. in diameter, each directly actuating 
two double pumps. Two wheels can raise about 60,000 cubic 
yards a day. The height of the motive fall averages about 
20ft. The cost of the installation amounted to £34,320, and 
the annual cost of working, including repairs, £516. But 
only half the quantity for which the machinery is capable is 
raised. The conclusions drawn by M. Deny is, that where 
motive power can be derived from the streams in the neigh- 
bourhood, the supply of a summit level by hydraulic 
machinery has proved of great use, but that the water supply 
of a canal cannot be considered as safe unless there be 
provided a small reservoir capable of insuring both the 





DAM OF THE TORCY-NEUF RESERVOIR. 
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tunnels through the mountain spurs one being 711ft. long; be impermeable ground. The area of the reservoir is 
and the other two each nearlya mile in length. Two of the | 316 acres, and it contains when full 9} million cubic yards of 
syphons are made of wood, and the others of cast iron, the | water. The depth of the water from the surface to the dis- 
latter comprising three lines of pipes of 3-28ft. in diameter. | charging sill is 49ft. When the reservoir was first filled the 
The wooden siphons are composed of three lines of pipes 377ft. dam moved, and became deflected about one foot in the centre, 
indiameter. Each pipe is made of deal staves bound with sheet forming a nearly regular curve 400ft. long, having a number 
iron hoops ; they are conical shaped and made to fit into each | of fissures and an escape of 40,000 cubic yards in twenty-four 
other. It has been found very difficult to keep these wooden | hours. It was found on examination that the guard wall had 
pipes tight, and they leak very much during dry periods, | not prevented the water finding its way into the fissures in the 
when the supply is interrupted. The open cutting is prin- | rock. The hydrostatic pressure of the water in these fissures, 
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| filling and independent water supply during a certain period 
| of the year. The use of steam power can only be justified on 
| account of its cost by a very heavy traffic. Experience 
| has shown that a storage of not more that 40 per cent. of the 
| rain can be relied on. That the waste from infiltration and 
| other losses is much greater than the water used for the 
locks. 

Of the papers on reservoirs, that of M. Fontaine gives & 
description of the reservoirs constructed for the supply of 
the canal of the Centre and the Burgundy Canal. The 


cipally through soil of a sandy nature. Thesectional area of | due to the head of water in the reservoir on the base of the | former has twelve reservoirs. That of Torey Neuf, shown in 
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Fig. 4, constructed in 1883-7, contains 114 million cubic yards 
of water. The construction of the dam for this reservoir 
combines all the main features of the others, with such im- 
provements as previous experience had suggested. The 
reservoir is situated within a short distance of Creusot, in the 
lower new red sandstone above the coal formation. Ithasan 
area of 390 acres, with a maximum depth of water of 47}ft. 
The dam consists of an embankment made of argillaceous 
sandy earth strongly compressed and lined with clay. The 
soil used consists of decomposed sandstone and clay, the 
proportion of sand to srgillaceous matter being about 64 per 
cent. The length of the dam is 449ft., its width at the top 
18ft., and at the base 1734ft. Its maximum height is 53:47ft., 
and it contains 167,700 cubic yards of material. The slope 
on the waterside is lined with masonry 1°64ft. thick, set 
in concrete, forming a series of ten successive embank- 
ments, each 5ft. high sloping at an angle of 45 degrees, 
and separated by bermes 3{t. wide. The outer slope is 
planted with acacia to about 16°40ft. of its height. Its 
inclination is 2} base to 2 in height. The foot of the inner 
slope rests on a vertical retaining wall 4-92ft. thick sunk to a 
depth of 3°28ft. in the rock. The greatest height of this wall 
is 23ft. The base of the dam rests on the solid rock which 
was laid bare before the filling in commenced. To secure 
the dam being tight three trenches of puddle clay were sunk to 
adepth of 3-28ft.in the rock. The inner part of the dam 
was lined with clay in successive — 4in. thick, which 
shrunk to 3in. after ramming. They were washed or 
sprinkled with lime if too dry, about 60 lb. of lime being 
used to a cubic yard. The ramming and consolidation 
was effected by grooved C iron rollers, 3ft. in diameter, 
weighing with the sand ballast 1:18 tons. These rollers were 
drawn by horses. A steam roller was also used which gave 
very good results. It was mounted on broad grooved wheels, 
two in front, 2-78ft. in diameter, and 1-64ft. wide; and two 
behind, 3°70ft. in diameter, and 1-96ft. in width, and 
weighed five tons. A one-horse roller compressed about 104 
cubic yards of puddle clay a day, meas after shrinkage. 
The steam roller compressed 650 cubic yards, the mean cost 
of the ramming process amounted to about 2:30d. per cubic 
yard, including the lime. The outer slope was treated in the 
same way, but with puddle clay only half the thickness. 
The outlet sluices are in a tower in the reservoir at the foot 
of the dam, which has a vertical well 5ft. in diameter, 
opening into the culvert under the dam. The tower is 
reached from the dam by a steel foot-bridge 82ft. long. The 
three cast iron sliding valves are 1°31ft. high by 2°62ft. wide, 
and have a cylindrical convex surface. 

The paper on “ Reservoirs in India,” by M. Baros, gives a 
general description of these, and of tke different modes of 
construction. The average primary cost of the sixteen 
reservoirs in the Bombay Presidency, constructed before 
1882, and varying in capacity from 4} to 122} million cubic 
yards, with dams varying in length from 12,500ft, to 1500ft., 
and in height from 30:5ft. to 126ft, the utilisable capacity 
of the whole being 3784 million cubic yards, is given as ‘04d. 
per cubic yard, the price varying from 1:80d. to ‘Olsd. 
The opinion of Lieut. Mullins is quoted to the effect that, 
in the Madras Presidency, in order that a reservoir may 
bring in 5 per cent. on the outlay, the cost price per 
cubic yard of capacity should not exceed ‘0237d. per cubic 
yard. 








THe Harvey NickgL ARMOUR PLATE TRIAL,—The striking 
energy of the 8in. projectile against the Harvey nickel steel-plate 
was in line 38 of the article published in our last impression, by a 
misprint given as 3008 instead of 5008. 


Smr Epwarp H. Carsutt, Bart.—It is with pleasure that we 
see amongst the honours conferred on the recommendation of 
Lord Salisbury the name of Mr, E, H. Carbntt, who has received 
a baronetcy. Mr. Carbutt was for many years well known as one 
of the heads of the large engineering establisument in Leeds 
devoted to the manufacture of very heavy machinery, stean: 
hammers, and other works plant, in which many improvements 
were made by his firm. He retired from business some time ago, 
and became member of Parliament for some years, until the 
elections in 1886, He is a member of the Institution of Civil 
Engineers, and was the President of the Institution of Mechanica! 
Engineers during the years 1887-1888. He has long been known 
as taking great interest in the construction of heavy ordnance, and 
his presidential address to the Institution of Mechanical Engineers 
was on the progress made in fifty years in gun-making. 

THE GROWTH OF THE CANADIAN MANUFACTURING INDUS- 
TRIES.—According to the 1891 census of Canada, Toronto, 
which in 1881 did 63 per cent. of the manufacturing of the 
Dominion, advanced in B91 to 9°4 per cent. In 188] there were 
thirty-three cities and towns with an output during the census 
year of over one million dollars of manufactures; in 1891 there 
were forty-seven cities and towns with that output. In 1881 there 
were twelve cities and towns with an output of over two million 
dollars ; in 1891 there were twenty-two. In 1881 there were eight 
cities and towns having an output of over three million dollars ; in 
1891 the number had increased to fourteen. In 1881 seven cities 
reported an output of over five million dollars, and in 1891 nine 
made this report. In 1881 two cities returned over ten million 
dollars worth of manufactured products, and in 1891 there were 
four cities with this record. In 1881 the highest reporting was 
Montreal with 524 million dollars worth of output; the next 
highest, Toronto, having 194 million dollars output. In 1891 
Montreal reported over 724 million dollars, and Toronto over 45 
million dollars worth. 


THE Mersky Docks.—The report of the dock engineer, Mr. G, 
F. guts, as to the general state and progress of the Mersey Dock 
Works during the year ended July 1st shows that the whole of the 
docks and works at Liverpool and Birkenhead, with the machinery 
and appliances connected therewith, have been maintained in 
efficient working order. Details are given of the improvements 
which have been effected in several of the docks, notably the 
Canada and Huskisson. At the Canada new branch dock the 
whole of the foundations of the north and east walls and 1037 lineal 
feet of the south wall, in all 2428 lineal feet, are putin. In regard 
to the progress of this and other works, some idea of the amount 
of work done during the year is afforded by the following table:— 


Masonry and 

Excavations. norete. 

Cubic Yards. Cubic Yards. 
Canada Basin, Southern portion .. .. 2,410 .. 1,241 
Canada Basin, South Pierhead ° 1,884 1,117 
ES Pee 14,000 4,847 
Canada Dock, West Quay .. 10,080 8,689 
Canada New Branch Dock <s, os (ce “Saegeee 50,953 
Extension of North Wall, Huskisson , pon 

e ee 4, 


en oe eee . 1850 

New Half-tide Dock, Sandon Basin 5,822 .. .. 

As regards the dredging operations at the bar of the Queen's 
Channel, the total quantity of sand removed during the year has 
been about 750,000 tons, which, with the 350,000 tons removed 
previous to July 1st, 1891, brings up the total ——_ removed 
since dredging commenced to 1,100,000 tons. Although a ter 
quantity of sand was removed during the six months ended June 


BARTON SWING AQUEDUCT. 


To the particulars which we published last week with 
illustrations of this aqueduct we may now give the following: 
The swinging portion of the bridge is 235ft. long, measured 
on the centre line; 33ft. deep at the centre, and 29ft. at the 
ends. The water trough is 20ft. wide between the plated 
sides, and 19ft. between the timber fenders, having a depth 
of 6ft. for the greater part of its length, and somewhat more 
at the extreme ends to give room for the water gates to turn 
with sufficient clearance, which gates lie back in a recess 
formed by the trough being widened at the ends, so that the 
available water width is not reduced. The height of gangway 
above the water surface is 10ft. 6in., approached by ramps 
from the tow path at either end. 

The total moving weight above the tops of rollers, including 
758 tons of water, and some timberwork, will be about 1355 
tons, or down to the tops of the centre girder arrangement 
1252 tons. Of this weight 311 tons are in the main girders, 
48 in the floor girders, 84 in the water trough, and 174 in the 
overhead bracing. A three-webbed centre cross girder of 
234 tons weight, immediately under the short centre posts of 
the main trusses, is pressed upwards by a hydraulic ram at 
the swinging centre, with a force of some 700 tons, and relieves 
to that extent the load upon the rollers, which has been 
limited to 4 ton per lineal inch. 

The maximum stress upon the iron is 5 tons per square 
inch, but falls considerably below this in some of the struts. 
Should the bridge in turning, perhaps after many years’ use, 
ride hard upon the rollers immediately below the centre posts 
above referred to, the design of the framework in the main 
girders is such as to obviate any improper stresses, the same 
observation applying should the rollers bind under other 
portions of the framework. Care has been taken throughout 
to insure, where practicable, uniform stress at any cross 
section of the members by a suitable disposition of material 
and arrangement of rivets at the connections. 








SELF-SUSTAINING PULLEY BLOCKS. 


THE accompanying engraving illustrates an ingenious self- 
sustaining pulley, in which the load is lifted by means of a 
worm on a spindle, rotated by a hand chain. The end of 
the worm spindle is fitted with a ratchet wheel C, which is 
driven by the friction washer E between the collar D and the 
ratchet C. So long as a load is on the pulley chains the 
worm F is pressed toward the bearing A. This causes the 








spindle end piece B to rotate against the small steel piece in 
A, and to keep the ratchet C in position to support the load. 
When, however, it is necessary to lower the load, the pressure 
between D and B decreases under the reverse action of the 
chain on the worm spindle wheel, and the load is safely 
lowered with great ease, with perfect safety at any speed. 
The arrangement secures a friction lowering gear, but the 
friction does not come into play against the raising of the 
load. The pulley, therefore, works — easily. It is a well- 
made tool, and is being manufactured in this country by 
Mr. C. W. Burton, of Victoria-street, London. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: North Sea and Baltic Canal.—The United 
States’ Consul at Hamburg reports: The canal consists of 
a cut 61} miles long, from Holtenau on the Bay of Kiel 
to Brunsbiittel on the river Elbe, and running through 
Schleswig-Holstein from north-east to south-west. The mean 
water level of the North Sea being considerably higher than 
that of the Baltic, both openings will have large locks, and 
near Rendsburg there will be a third lock connecting the 
new canal with the old Hider Canal. The medium water 
level of the canal will be about equal to that of the Kiel 


the mouth of the Holtenau to Rendsburg the bottom is 

horizontal; from here a slight declivity begins, equalling for 

12} miles to 1 in 200,000; for 94 miles further, to 1 in 50,000: 

for the next 74 miles, to 1 in 33,333, and at the mouth, 

7 or 74 miles, 1 in 25,000. At the lowest tide the 

canal hasin a depth of 20ft. 4}in. a navigable width of 

118ft. 14in., so as to allow the largest Baltic steamers, with a 

few exceptions, not exceeding in draught 16ft. 5in. and in 

width 39ft. 44in., to pass each other. In addition there will 

be six turnouts for the purpose, each 1476ft. long and 197ft. 

wide at the canal bottom. As men-of-war and large merchant 

vessels can only pass curves with a large radius, the least 

radius has been fixed at 3281ft. Considerable expansions of 

the profile take place up to a radius of 82024ft. Between two 

counter-curves a straight line has been interpolated, for the 

safety of the navigation of the vessels, for which a speed of 

5:3 knotsisadmissible. About 63 per cent. of the entire length 

of the canal consists of straight lines, and the remainder of 

curves ranging from 3281 to 19,686, and averaging 9309ft. 

radius. In front of the outlet into the river Elbe there is a 

roadstead five miles long and ‘932 miles wide, with an average 

depth of 36ft. 2in. at lowest tides. From Rendsburg to the 

Baltic a ridge of hills 15 miles long, and from 46ft. to 105ft. 

above the canal bottom, must be cut through. Just beyond 

Rendsburg the canal passes through the upper Hider lakes, 

which will have to be lowered 7ft. 8in. The flow of the 

canal is towards the Elbe at high tide, in which it discharges 

into the Baltic. At the Elbe mouth the permissible speed 

flow is up to 2°8 knots; towards Rendsburg it is less. In 

every tide 3,930,000 to 5,240,000 cubic yards, partly afflux 

from interior sources, and partly from the Baltic, are moved. 

At the Elbe mouth the locks remain open down to 1ft. 7y;in. 

below the general low tide of the Elbe, on the Baltic 1ft. 77,in. 

above or below the mean water level of that sea. At the 

lowest tides, the transverse section of the canal is equal to 

six times the immersed transverse section of the largest 

merchant vessels of 713 to 74; square yards transverse 

surface. For the Navy there are required 72ft. 2tin. width 

of canal bottom, at least 190ft. 34in. width of water 

surface, and 27ft. 103in. depth of water, with a probable 

deepening to 29ft. 64in. The greatest depth for mer- 

chant vessels is calculated at 21ft. 4in., and the trans- 

verse section of the canal must be wide enough for 
vessels 39ft. 44in. in width to pass each other. On the banks 

there must remain a height of 6ft. 7in. at mean water level 
for the passing wave. The canal bed is 72ft. 2in. wide 
generally. In curves under 82024ft. radius the width is 

increased. Where the radius is 3281ft., the increase amounts 
to 52ft. Gin. The slopes have an inclination of 1 to 3 

up to 9ft. 10in. above the bed; of 1 to 7 between 9ft. 10in. 

and 22ft. 11}in.; where the slope is broken by a level, 8ft. 

2hin. to 31ft. Zin. wide. From the height of 22ft. 114in., the 
slope is 1 to 14, and is provided with stone packing, up to 
3ft. 34in. above the mean water level. The transverse 
section, with 26ft. 3in. depth of water, is in area 4544 
square feet. Of the four railways crossing the canal, three 
will be carried over it by turn bridges of 118ft. lin. span, 
one serving as a high-road, by a suspension bridge of 513ft. 
6in. span, and 137ft. 10in. high, so that large vessels may 
pass under without lowering topmasts. Two much fre- 
quented country roads will be carried over by turn bridges, 
similar in span to those for the railways. The turn bridges 
are built over straight parts of the canal to facilitate 
observation. For all remaining roads of importance there 
will be sixteen ferries, at distances of three and three- 
quarter miles apart. Near 7000 workmen are employed in 
the construction, who are provided with board and lodging 
by the Imperial Canal Commission. Labourers are paid 
2s. 11d.; skilled labourers and foremen 3s. 114d. to 4s. 93d. 
per day. About 102,024,000 cubic yards of earth have to be 
removed. If the work is continued at the present rate of 
progress, the canal is expected to be finished by ist April, 
1895. The total cost is fixed at £7,800,000, of which the 
Russian Government paid £2,500,000 before the work began. 
The remainder is paid by the Germans, but the cost will 
most likely be greater. The annual traffic on the canal is 
estimated at:—Steamers in ballast, 972,408 tons; loaded, 
8,888,632 tons; sailing ships in ballast, 1,087,450 tons; 
loaded, 3,261,150 tons. Of this four-fifths may be counted 
upon for the near future. The profit of ships using the 
canal instead of the route round the Shaugh is calculated for 
each minute of actual time at:—For steamships of 600 
registered tons, 7:512d.; for sailing vessels of 200 registered 
tons ; ‘696d. The time saved by a steamship from Kiel to 
Hamburg vid the canal is estimated at two and a-half days. 
The passage through the canal, including stoppages, will be 
about thirteen hours. The canal will prove to be commer- 
cially and strategically one of the events of the century, 
and a safeguard against enormous losses of life and property. 
From 1877 to 1881, 708 persons lost their lives in parts 
which, after the completion of the canal, will no longer be 
navigated, and the loss to German shipping alone amounted 
to £307,500. The British Consul at Stettin, in a later report 
observes :—This question of danger is much exaggerated with 
a view to correspondingly enhance the advantages of the 
canal. In the days of sailing vessels the Sound was dangerous 
to navigation, but the dangers are comparatively nothing to 
steamers except during a severe winter, when beacons, buoys, 
and lightships have been removed, and ice formed in floating 
fields many miles in extent, but at these times the canal will 
be also closed with ice. Such freights as are carried to and 
from the Baltic by sailing vessels will hardly bear the extra 
expense of the canal dues, tonnage, &c., and leave a profit to 
owners. The expenses of a steamer 1100 tons dead weight, 
550 tons net, with a crew of 16, coal consumption 9 tons per 
day, and speed 8 knots per hour, are £16 13s. per day, or 
14s. per hour. The time saved is through the canal 416 
hours, giving a net profit in money of £11 4s.; less supposed 
canal dues at 2d. per register ton, £4 11s. 8d.; Elbe canal 
pilotage dues, £3—£7 11s. 8d.; net profit in money, £3 12s. 4d. 
Everything is put to the advantage of the steamer, but 
according to the latest reports, the canal dues are more 
likely to be 9d. than 2d. per register ton, which would bring 
out a decided balance the other way. The only ports likely 
to profit by the formation of this canal, from a commercial 
point of view, are Amsterdam, Antwerp, possibly Bremen, 
Emden, Hamburg, Seer, Rotterdam. 

Switzerland: Tax on commercial travellers.—The Commis- 
sion of the National Council on the new law as to commer- 
cial travellers has decided that the tax on commercial 
travellers doing business with private individuals be raised 
from £4 to £6 per year, and to £4 per half-year. Commer- 


cial travellers coming from foreign countries not having a 
treaty with Switzerland are liable to a tax of £12 if they 





Harbour. Considerable variations occurring for not more 





than the ag, six months, it is stated that the soandings, taken 
at the end of June, show a mean depth of the dredged channel 
which has not varied greatly since January. 


than twenty-five days in the year, the locks at the outlet on 
the Baltic will nearly always be open. For 37} miles from 





deal with merchants,‘and of £20 if they deal with private 
individuals. 
Switzerland: Metal industries—The French Minister at 
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Berne reports:—From an industrial point of view Switzer- 
land is unfavourably situated, being deprived of coal and all 
mineral products, and nct having any seaports, so that a 
large quantity of the raw materials arriving are often 
burdened with considerable expenses of transport. In spite 


of these disadvantages, resulting from its situation in the | 


centre of Eurore, Switzerland can compete in certain 


specialities with other countries. 


machinery and clockmaking—have never been more flourish- 
ing. The production of machinery is estimated at £1,200,000, 
two-thirds of which are exported. In 1889 exports of 
machinery to France, which in the preceding years were 
valued at £100,000, increased by £44,000, or 44 per cent. 
This result, which was further marked in 1890, is due to the 
success of the Swiss machine industry at the Centenary 
Exhibition. The increase last year was £720,000, one-half 
being in weaving looms for the neighbouring countries, and 
the remainder consisting chiefly of exports to foreign 
countries. The trade in manufactures of metal, metals, 
minerals, &c., in 1890 showed a progressive tendency. 
Imports of coal increased by 10 per cent., notwithstanding 
its high price, and imports of iron by 18 per cent. 


amounts to nearly £180,000. 

Germany: Long distance transmission of electricity.—The 
United States Consul-General at Frankfort reports: Through 
the enterprise of two powerful manufacturing firms—the 
Allgemeine Elektricitiits Gesellschaft, of Berlin, and the 
Maschinenfabrik of Oerlikon, Switzerland—there has been 
tested at the Frankfort Electrical Exhibition the possibility 
of transmitting a powerful electric current more than 100 
miles on naked metal conductors of small diameter, strung 


above ground upon poles like the wires of an ordinary tele- | sulator for currents of high intensity, the transformer was 


| 


Independently of the silk | 
industry, the two large metal industries of Switzerland— | 


The | 
increase in the import of machines, with parts of machinery | components had “an electro-motive force of 50 volts and 
roughly finished, and manufactures of cast iron in the rough, | 1400ampéres, each giving an output available for transmission 


| cables led to a switch-board provided with the ordinary 


‘tion to the large dynamo, a continuous current machine 


| ordinary pressure, and in that form apply it to lighting and | vided with troughs filled with oil. 


graph. The scheme proposed was to create a current of | immersed in a large closed tank filled with oil. The con- 
from 200 to 300 horse-power by means of a dynamo driven by | verted current, having a motive force of 1500 volts at 12 to 
water power at Lauffen, on the river Neckar, 108 miles south | 13 ampéres, was transmitted from Lauffen to Frankfort on 
of Frankfort, convert it into a current of intense pressure by | three light linked copper wires, ‘1575in. diameter, strung on 
means of specially devised transformers, transmit it to the | poles 25ft. high and 190ft. apart. The wires hung upon 
Frankfort Exhibition, there re-transform it into a current of | porcelain insulators of the Johnson and Phillips pattern, pro- 
Fora current of such 
motive purposes. The points to be determined were whether | high intensity, ordinary porcelain is a sufficient insulator 
this could be done with safety, without too great loss or | in clean dry weather; but in damp weather moisture con- 
waste through imperfect insulation, and with such economy | denses on the surface, and, holding dirt and dust, diminishes 
as to render the process industrially practicable. These have the insulation. To remedy this, the oil bearing, with troughs 
been proved feasible, with the result that 75 per cent. of the | inside the insulator cup, was devised, and worked successfully. 
energy created in Lauffen was available at Frankfort. Part | The copper wire conductors were 330 miles long, and weigh 
of the current was used to illuminate 1200 arc lights, while | 132,000lb. At the Exhibition the current from Laufien passed 
the remainder drove a powerful rotary pump, drawing water | into another oil-protected transformer, which reduced it to a 
from the river Main, and forcing it to the crest of an artificial | pressure of 200 volts, with a corresponding increase of 
hill in the Exhibition grounds, whence it tumbled as an | quantity. In this condition a sufficient part of the current 
illuminated waterfall. At Lauffen a Girard turbine wheel of | was diverted to light 1200 glow lamps, which formed one part 
300-horse power under a 12ft. head of water was coupleddirectly | of the Exhibition. The remainder, about 100-horse power, 
to a dynamo of the “multiple or rotation current type,” | passed through two additional transformers, which reduced it 
manufactured by the Oerlikon company. The turbine made | to an electro-motive force of 100 volts, in which condition it 
at ordinary speed 30 and the dynamo 150 revolutions per | drove the large rotation current motor, working, at 600 
minute. This produced a three-phase rotation current whose | revolutions per minute, the before-mentioned rotary pump, 
besides several smaller motors for ventilating fans and other 

urposes. All the glow lamps and motors required only 150- 

orse power, so that the generator at Laufien works at 
one-half the normal load. The cost of the plant was about 
£37,500, two-thirds of which was borne by the manufacturing 
firms, and the remainder by the management of the 
Exhibition. The success all round has fulfilled the most 
credulous expectations of electricians in this country, and 
the way is now open to utilise the energy of Niagara and 
numerous smaller cascades. Further particulars will be 
found in “ Proceedings,’ Engineers’ Club, Philadelphia, 
vol. ix., No. 1, pp. 11, 12, 15-17, 


equal to 200 kilowatts.” From the generator, strong 
measuring instruments for current and motive force, and 


thence into an especially constructed transformer. In addi- 


made by the Berlin company and worked by a special turbine, 
served as an exciter for the principal generator. In the 
transformer the current was converted into one of intensely 
high pressure and small strength. As air is not a good in- 
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COMPOUND CONDENSING ENGINES, 


MESSRS, JAMES WATT AND CO,., BIRMINGHAM, ENG!NEERS 


WATT’S ENGINES. 





Tue above engraving represents one of four sets of com- 
pound horizontal engines just completed for the Locomotive 
Department of the Indian Midland Railway Company, by 
the eminent firm of engineers, Messrs. James Watt and Co., 
late Boulton and Watt, of London and Birmingham. The 
cylinders are 224in. and l4in. diameter respectively, with a 
stroke of 24in., making about 100 revolutions per minute, at 
which speed they are capable of indicating 150-horse power, 
at an economical rate of expansion. They form a compact 
arrangement, are provided with a driving pulley—not 
shown—on each side of the fly-wheel, and are so designed 
that each cylinder can be worked separately with boiler 
pressure steam if required. 








THE CLINCH-JONES TUBE SYSTEM. 





PLANT is now being constructed for the manufacture of 
what is known as the Clinch-Jones system of making tubes 
and bends, especially the latter, of large diameter. As will 
be seen from the accompanying photograph, the bend 
consists of a spiral coil of varying width to suit the radius 
of the required bend. For steel or wrought iron bends, the 
strip is flanged and rivetted, or welded as shown, but for 








copper a simple and more speedy method is used. With a 
very simple machine, tubes of almost any diameter ard | 
number of bends can be quickly constructed. It will te | 
readily seen that this method of manufacture provides a | 
tube of far greater strength than any that are brazed, the | 
spiral rib adding immensely to its bursting strength. The | 
sole licence for the manufacture of copper tubes by this | 
system in England has been granted to an eminent Lanca- | 
shire firm, who will shortly place them on the market. This 
system of making bends has been specially designed for 
a use, where the want of a trustworthy pipe is greatly 
elt, 











TEST OF 1000-I.H.P. TRIPLE-EXPANSION MILL | 
ENGINE | 


| 
On pages 92 and 115 of our volume Ixxii. we illustrated and 

described the vertical triple-expansion engines made by 
Messrs. Hick, Hargreaves, and Co., for the York - street 
Flax Spinning Co., Belfast, and mentioned at the time, 
that as the installation included arrangements for readily 
testing the water consumption of the engines, we hoped later 
on to be able to publish some results of their working. These 
results we are now able to¥ive, an official test of the engines 
having been carried out under the supervision of Mr. A. B. 
Wilson, the purchasers’ consulting engineer; Mr. Young, their 
resident engineer, and Mr. H. A. Richardson representing | 
the builders. The engines were tested whilst doing their | 








INDIAN 


ordinary work, and without any special preparation. They , 
were, however, in a condition favourable to good results, 
having been running some seven months in the hands of 
careful attendants. The water was brought to the same 
level in the boilers at the end as at the beginning of the 
trial, and the fires were, so far as could be judged, also in the 
same condition. The water was measured in two cast iron 
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L.P. Cylinder, 299 1.4,P. 1-16 Scale. Total 1.H.P. 785°5 
tanks, each containing exactly 594 gallons, filled and emptied 
alternately, and the coal was weighed out in lots, to suit the 
somewhat limited size of the stokehold, on a specially tested 
platform weighing machine. | 
The time at which each tank was emptied, and each | 
charge of coal weighed out, was noted, and the regularity of 
the intervals afforded a check on the consumption. The | 
coal was from South Wales, known as “ Vivian’s Thro’ and | 


MIDLAND RAILWAY 


Coal burnt per square foot of total hceat:ng 
8 irface, per hour 


eee 
Boiler heating surface per pound of coal per 


hour, equerefecG 6... 2s ce ce 2s cs] =632°66 8q. ft. 
Total heating surface per pound of coal per 
hour, square feeG ww ww 1. ce ce oe «5° OQ ft. 
Total quantity of water evaporated .. .. .. 58 328 Ib. 
- a ot as per hour.. 10,155 lb. 
Wat2r evaporated per square foot of grate 
SUN URED kc cs ce ce ce oe ce MOT 
Water evaporated per square foot of total heat- 
ing surface, per hour «tee a am BO 
Cubic feet of water evaporated per boiler per 
ee ee aa era are 
Vater evaporated per pound of coil .. .. .. 10°44 1b. 
99 1” 99 99 from and 
bo! | «a <<, 
Mean steam pressure in boilers .. 156 Ib. per sq in. 
Mean vacuumincondenser .. .. .. 11°94 Ib. 
Meaa temperature of injection water 61°5 deg. Fah. 


overflow 


ad «- «- 105 deg. Fah. 
feed-water after econo- 


mi: Cea an ee ae ee ae 
Mean temperature of main flue before econo- 

on, le SO Fae ae 
Mean temperature of main flue 

ae ae 
Mean indicated horse-power .. wink «e 
Mean revolutions of engines per minute .. .. 
Mean pressure referred to low-pressure piston 
Gross water per indicated horse-power per hour 
Net water per indicated horse-power per hour 

after deducting priming, calculated as less 

than 5 per cent... ie me tae at 6a 
Coal per indicated horse-power per hour .. 1°22 Ib. 


The indicated horse-power was calculated from nine sets 
of indicator diagrams taken at regular intervals during the 


461°5 deg. Fah. 


299 deg. Fah. 
791°3 LAP. 
81 

24°5 Ib. 
12°83 Ib. 


after econo- 


| trial, the springs of the indicators being subsequently tested 
| against a mercury column, and in working out the diagrams 





























Taro’,” and was of good quality, practically no ash being | 
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M.". Cylinder, 241 1.H.P. 1-32 Ecale 


made during the trial. There were two drain pockets on the 
main steam pipe, fitted with steam traps, and the water 
collected from them was deducted from that fed into the 
boilers, 
trifling to materially affect the result. 


The following are the principal particulars and the results 
obtained :— 

Date oftrial.. .. .. . May 25th, 1892 
Duration of trial é -. 5°25 hours 
Cylinders, diameter .. - 19in, 29in., & 46in, 
Cylinders. stroke . 4ft. 
Steam jackets +e . None 
Sequence of cranks .. .. . HLL 
Boilers, three in number «» Lancashire 
Dimensions of boilers “s -. 28ft. by 7ft. Tin. 
Diameter of flues .. .. .. 2ft. ltin. 
Conical tubesin each boiler .. .. .. 8 
Economiser, Green’s, number of pipes 820 
Heating surface of three boilers ..  .. 2580 sq. ft. 
Heating surface of economiser 8200 sq. ft. 
Total heating surface ee 5780 sq. ft. 
Total grate area.. .. .. .. .. «2 «- «. 98°25 8q. ft. 
Ratio of grate to heating surface, exclusive of 

GOOMCMBIGOE 2. 0. 0s ce co. cc cs oe 2396°8 
Ratio of grate to heating surface, inclusive of 

ecomomiser.. .. .. . o o¢, ss so. 22GRSS 
Total weight of coal used... ... 4 5096 Ib. 
Total weight of coal used per hour .. .. .. 970Ib. 
Coal burnt pcr square foot of grate area per 

our ee a a ee errr ne 


but the quantity discharged from them was too | 


allowances were made for any errors so found. 

The quantity of steam accounted for by the indicator 
diagrams, measured just before the release, after allowing for 
steam retained in the clearance spaces, was :—High-pressure 
cylinder, 11°76 1b. = 92 per cent.; medium pressure cylinder, 
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H.P. Cylinder, 245°5 1H.P. 1-80 Scale 


11-05 lb. = 86 per cent.; low-pressure cylinder, 10°501b. = 
82 per cent. The percentage of priming was ascertained by 
adding a known proportion of salt to the water in the boilers, 
and comparing therewith the proportion of salt shown by 
chemical reagents to exist in condensed steam collected from 
the steam supply pipe. This method was tested in various 
| ways and found to be extremely sensitive and accurate. The 
results of the above trial show an exceptional economy, the 
12-79 1b. of steam per indicated horse-power per hour being, 
so far as we are aware, not only lower than has previously 
been claimed for any triple expansion engine with unjacketted 
cylinders, but even lower than has been hitherto recorded for 
jacketted cylinders in any trial of which details have been 
| published in thiscountry. Lower consumptions are, however 
| said to have been reached, in isolated trials made in America 
{and on the Continent, with jacketted cylinders, but no 
Getails of these trials have ever reached us. 
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BRUGES MARITIME CANAL. 

In our impression of 17th June we gave a general out- 
line of this proposed canal, and at the same time we 
criticised one of the schemes—that of Messrs. Casse 
and Co.—submitted to the Belgian Government. We 
are now in a position to lay before our readers an outline 
of the design of MM. Coiseau and Cousin, the only alter- 
native which has been submitted. 

It will be noticed that in designing the approach from 
the sea at Heyst, M. Coiseau and his partners have pro- 
ceeded on totally different lines from their opponents. 
Instead of two piers projecting somewhat in the line of 
the heaviest seas, M. Coiseau proposes one pier curving 
round towards the west, soas to entirely cover the entrance 
to the canal. This pier, from the shore to the3 m. 


line, is to be of open work—a bridge in fact ; but for the 
its length it is to be solid, 


remaining 1200 m. of 


with a width of about 54m. The area _ enclosed , 
below low-water mark is about 100 acres, and the idea 
appears to be that the ebb tide will cause sufficient scour 
to keep the enclosed space clear of silt. The solid part 
of the pier, 1200 m. in length, would be fitted with 
sheds and appliances to enable its inner side to serve as 
a traffic quay. The entrance to the canal is almost 
square to the coast line, and the lock is situated about | 
750 m.inland. There is only one lock, which partakes | 
more of the character of a locking basin than a lock | 
proper. It is 175 m. in length, and from its inner end 
the canal proceeds in a straight line towards Bruges. 

At Bruges a dock having the stipulated length of quay 
2000 m.—is provided, and here again there is a con- 
siderable divergence between this design and the other. 
M. Coiseau’s dock is practically a rectangular basin 
600m. in length by 210m. in width, with a jetty 
averaging about 450 m. in length projecting down the 
centre. 

We had to criticise somewhat unfavourably the pro- 
posed port at Heyst as designed by M. Casse, but we 
have still less to say in favour of that now under con- 
sideration. That the passage of the ebb tide through 
the open work at the inner end of the curved pier will 
tend to keep the enclosed space clear is quite true, but 
that the scour thus created would be sufficient for the 
purpose, or that the result would counterbalance the 
obvious disadvantage of the design, we do not believe. 
When the wind is south or east the tide would no doubt 
have perceptible effect, and the scour through the open- 
ing would be considerable, probably more than is con- 
venient for shipping; but when the wind is west or north 
the effect of the ebb will not merely be reduced to a 
minimum, but there would be a tendency to accumula- 
tion caused by the transporting power of the waves. On 
@ comparatively flat and shallow shore such as this, the 
effect of the waves on the material forming the bottom 
is, as a rule, much greater than that of the tides, and we 
see no reason for assuming any exceptional circumstances 
in this case. But our chief objections to M. Coiseau’s 
outer harbour are that it offers no shelter during easterly 
gales, and that access to both harbour and canal will be 
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be efficient there must be a strong current all through 
the harbour, and this current would probably be intensi- 
fied against the pier. This would render the handling 
and mooring of vessels a matter of considerable diffi- 
culty, even in calm weather; but if a strong easterly 
| wind happens to be blowing at the time, it would not only 
| be dangerous for vessels to enter the harbour without a 
| tug, but it would be almost impossible for them to lie 
against the proposed pier. 

As we pointed out in our former article, if the Bruges 
Canal is to be a success, the access at Heyst must be 
| made easy in all states of tide or weather, and if to keep 
| it so requires the maintenance of dredging plant, it 
| would pay better to face the necessary expenditure 
| than to make a harbour which may be occasionally in- 
accessible. To create a port and secure a new trade is 
always a difficult matter, and the way to do it success- 
fully is to offer accommodation which is always easily 
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mean temperature of cylinders before jackets become 
effective ; and Mr. Donkin, in the letters ion have just publish 
showing that the value of the jacket on the low-pressure cylinder 
is twice the value of those on the other two cylinders combined 
so that in this engine the value of the jackets was only one-third 
of what it would have been had the three cylinders been jacketted 
In the second place, the condensed steam from the jackets Was 
allowed to run waste, and its heat consequently lost, instead of 
being returned to the boiler at full temperature, which appears to 
me the only way to obtain full value from jackets, 
The explanation Mr. Bower pres of the reason why friction 
brakes often fail to record the full power develo by the engine 
on the rim of the brake wheel is the first reasonable explanation | 
have seen of this fact, but is, 1 think, scarcely sufficient on two 
ints:—(1) He attributes this result ‘‘entirely to the use of 
ubricant,” and says that “witha dry brake he sees no reason 
why the results should not be in strict accordance with the differ. 
ence between the load and the tail pull,” whereas it is generally 
known now—and you have called attention to the fact in your 
leading article on the subject—that even with dry brakes the 
results vary greatly, according to the amount of the tail pull 
condition of surface, &c, (2) The reason he gives for the differ. 








available. If a large vessel 
attempted to enter M. Coiseau’s 
harbour in an easterly gale 
and an ebb tide, the chances 
are that some disaster would 
result; but even if there were 
no casualty, it is exceedingly 
probable the vessel would not 
come back a second time. 
In either case the reputation of 
the port would suffer, and a 
few such cases would ruin its 
reputation. As regards the other features of the 
designs, we prefer M. Casse’s dock at Bruges to 
that now under consideration. The former 
appears to have greater quay space and greater 
facility for extensions, which are important 
items. The position of the graving docks also is 
better in M. Casse’s design. Both designs have 
the defects of not providing a basin above the 
lock, and of not providing duplicate locks of | 
different sizes. M. Coiseau’s lock is so large that | 
it would often waste a lot of water, and would 
always be slow in working. 

We have already given the amounts of the 
tenders in each case, and while M. Casse’s figure 
looks low enough for what has to be done, we feel 
sure that M. Coiseau has under-estimated the 

cost of the pier at Heyst. Broadside on to the heavy 
seas, this pier would have to be of very substantial con- 
struction, if it is to be a really permanent structure; and 
we feel satisfied the contractor would be sorry for his 
bargain if his contract involved not merely construction 
but maintenance for a term of years. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the 
correspondents. ) 


BRAKE HORSE-POWER. 

Sir,—My attention has just been drawn to your article, and the | 
subsequent correspondence on ‘‘ Brake Horse-Power.” On looking 
at the reports of the trials of the Oxford engine, I have been | 
surprised that no one has suggested what appears to me to be the | 
chief cause of the great discrepancy between the friction of the | 
engine in the two tests. In the first witbout steam in the jackets, 
the efficiency being only 776 per cent., and in the second with 
steam in the jackets the efficiency being 87°3 per cent. In getting 
@ new engine to work, some time ago, before the connections had 
been made to the jackets, we found the greatest difficulty in 
starting it every morning, and it used a great deal more steam 
through the day than [ had expected. Directly, however, the 
connections had been made to the jackets, she started — easily | 
and worked much more freely and smoothly on a greatly reduced | 
consumption of steam, thus showing clearly that the cause of the | 
excessive friction at first had been the gripping of the piston by | 
tbe cylinder, owing to the latter having greater facilities for | 
radiating away heat than the former, and consequently remaining | 
at a lower average temperature, which however was altered when 
steam was let into the jackets. I think this would go farther to 
account for the increase in the efficiency, than any little increase in 
the smoothness of the bearing surfaces of the engine, resulting from 
afew hours of work. The pistons were probably too good a fit for | 
the cylinders when cold, and the latter consequently gripped them 
slightly before the steam was let into the jackets. Messrs, 
McLaren can of course say whether this was possible, but I think 
you will agree with me, that in trials of steam jacketted engines 
it is desirable that this should be previously ascertain as 
otherwise the results may be vitiated. 

Ido not think, however, that it is fair to draw any general 
conclusions as to the value of jacketting from the trials of these 
engines, for, in the first place, it was only the high and intermediate 
cylinders were jacketted, and all complete and careful trials on the 
subject have shown that the valueof jacketting on thesetwo cylinders 
is very small compared with its value on the low-pressure cylinder, 
the experiments of Professor Osborne Reynolds having shown 
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much more difficult than ought to be the case. During 
the ebb of a spring tide, if the open part of the pier is to 


that there requires to be a differenee of, I believe, over 100 deg. 
between the temperature of the steam in the jackets and the 








ence when lubricant is used—viz., ‘‘that the film of lubricant 
being in a very perturbed state, part of the work done during that 
perturbation cannot be registered by the brake”—=scarcely seems 
to me to be applicable solely to lubricated brakes, as it may be 
contended that even when there is no lubricant used between the 
surfaces of the brake and wheel these surfaces are in a very 
perturbed state, owing to the heat developed by the friction. 

In your own very able and explicit article on the subject you 
very properly say that the point at issue is, whether the 
‘frictional resistance to the rotation of the wheel is the precise 
equivalent of the heat expended.” I would, however, suggest 
that a more precise way of stating the question would be this :— 
Whether the resistance or power required to hold back the brake 
strap is equal to the power exerted by the engine at the rim of the 
wheel in moving this against the resist of the strap. We 
know almost certainly that the former is often less than the latter, 
and we have to inquire why this is so, and why the power exerted 
by the engine in moving the rim of the wheel against the strap is 
sometimes greater than the power required to hold back the strap 
against this action. 

Iam not aware whether in the classical researches of Colomb 
or Morin on friction, any account was taken of these resistances, 
or the power required to hold back a rough surface over which 
a weight is being drawn in the opposite direction by a known 
power, but possibly some of your readers who have access to the 
** Memoires de |’Institute,” where these researches are published, 
might give us some information on that point. 

As a crude attempt at an explanation of it, I would with your 
permission suggest the following: —We know that when one rough 
surface is moved over another, such as the rim of a wheel! against 
the surface of a brake strap, the reaction between these surfaces 
is inclined at a certain angle to them—dependent upon the co- 
efficient of friction—and is the resultant of the two forces acting 
on the body moved, viz., first, the direct pressure of this body on 
the other, which is normal to the surface ; and second, the power 
exerted in drawing the one body over the other, which is parallel 
to the surface—or tangential to it if curved. Now as the first of 
these components acts at right angles to the direction of the 
motion, it can have no direct effect in causing the resistance in 
question, and cannot therefore be registered by the load supported 
by the brake. I say direct, because as the second component is a 





| certain proportion of the first, we may say that it has an indirect 


effect. The second component is the only one the amount of which 
is registered by the brake load. 

Now, if the surfaces in question were perfectly even and rigid, 
the first of these components, being at right angles to the direction 


| of motion, could perform no work, and could not therefore absorb 
| any of the power given out by the rim of the wheel; and in this 
| case the entire 


wer of the engine would be absorbed by the work 
performed by the second component force, and the resistance of the 
brake as measured by the weight it supports would then be the 
full equivalent of the power exerted in the rim of the wheel, and 
therefore a true measure of the power of the engine. But when 
the materials of these surfaces are not perfectly rigid, nor the 


| surfaces perfectly even, then any protuberances in one will cause 
| compressions in the other surface in passing over it, and the first 


component force will in this case perform some work—and there- 


| fore absorb power—which unless the materials are perfectly elastic 


—which none are—will not be fully given back again to it, but dis- 
sipated as heat ; and as this component is not registered by the 
brake load, neither will the work it then performs be registered, 
although taken from the engine. 

I might exemplify this by supposing a perfectly even slab of 
some partially elastic material — in such a manner that it 
was quite free to move horizontally. It will be seen that a great 
deal of work might be performed on such—by giving it a series of 
blows in a vertical direction—without causing any tendency to 
motion in a horizontal direction. Just in the same way I think 
work can be performed by the rim of a wheel which is not perfectly 
even—and none are—on a brake strap, which is neither perfectly 
tigid or perfectly elastic, and none are, 

This, I think, will explain why these brakes give best results. 
(1) When the surfaces are as even and as true as possible, and 
(2) when the pressures on them are as slight as possible. In the 
first case there being fewer and smaller protuberances on the rim, 
less work is performed in the compression of the partially elastic 
surface on the brake work, which is not recorded by the weight 
the brake supports, and in the second case the same result is 
attained by there being less total pressure on the surfaces causing 
one to compress the other. a 

It will also indicate the three objects to be kept in view in 
designing a brake of this sort, viz., greatest rigidity possible, 
greatest th possible, and test amount of surface 
possible. This means avery large brake wheel, of the hardest 
materials, and truly turned. 


W. H. SHaw. 
Cork, August 11th. 
(For continuation of Letters see page 180.) 
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RAILWAY MATTERS. 


A PAMPHLET entitled, ‘Our Railways and the Zone 
System of Management Fully Explained and Practically Illus- 
trated,” as applied to the Caledonian Railway Company, by 
William R. Bogle. It is published at 7insley’s Magazine office, 
and will perhaps interest some of our readers, 


Mr. Wituis, the station-master at Loughborough 
Junction on the London and Chatham and Dover Railway, was 
superintending shunting at that station on Monday, when he was 
knocked down by a train, and the engine ran over his legs, 
breaking one and severoly injuring the other. He was conveyed 
to St. Bartholomew’s Hospital, where he died in the evening 
from the effects of his injuries. 


Next week the new railway between Chesham and 
Aylesbury is expected to be completed, and will, it is expected, very 
shortly afterwards be opened to the public. This extension of 
the Metropolitan line opens up an entirely new country of great 
historical interest to Londoners, who will soon be able to make 
pleasant and speedy journeys into John Hampden’s country and 
the real Chiltern Hundreds, a quaint villages which have 
remain unchanged for generations will also be brought within the 
range of the holiday maker. 


Tue fourth International Railway Congress was opened 
on the 20th inst., in the hall of the Assembly of Nobles, St. Peters- 
burg, by an address from M. Witte, Minister of Ways and 
Communications, to which M. Belpaire, the president of the 
International C ission, responded The next speaker was 
M. Picard, vice-president of the Commission, who paid a high 
tribute to the services rendered by M. Witte in the develop- 
ment of the Russian railways, and then went on to speak about 
the progress of foreign railways. 


® A RECENT French publication gives the following data 
of weight and prices of locomotives in use on the railroads of that 
country :-—Clapeyron system, weight 22,000 kilos., price 42,300f. 
Crampton, 27,500 kilos. —65,000f. Engerth, 36,550 kilos. —84, 000f. 
High Speed, 34,100 kilcs.—62,100f. Suburban, 25,950 kilos, — 
47,800f. Stephenson, six-coupled, 21,800 kilos.—48,000f. Mam- 
moth, 22,000 kilos. —46,500f. Station, 19,000 kilos. — 43,500f. 
Engerth, eight-coupled, 46,000 kilos. —107,000f. Steep Grade, 
31,700 kilos, —63,800f. Heavy, eight-coupled, 38,300 kilos. — 
61,700f. Passenger tenders, 9900 kilos.—8900f. Freight tenders, 
9800 kilos. —9500f, 


A FATAL railway accident occurred at Clapham Junc- 
tion on Saturday night. While an empty trainin charge of a guard 
named George Weblin, was waiting on the down Windsor line at 
a spot known as the Ludgate Junction, for signals to go on, a pas- 
senger train, which left Waterloc at 9.50, approached at the 
rate of about ten miles an hour, and before the driver had time to 
pull up, collided with the stationary train. The engine telescoped 
the two rear carriages, the roofs of which were thrown on top of 
the engine as far back as the tender. The engine was partly 
knocked off the line, but the driver and stoker esca with their 
lives, though the former was somewhat knocked about and cut. 
The guard Weblin was killed. 


AxsovuT one thousand four hundred trains pass daily 
through the Clapham Junction; but so —— is the system 
adopted that the collision on Saturday last did not cause an entire 
block of the traffic, though of course there was a considerable amount 
of delay, which affected some trains for nearly anhour. At the ex- 
piration of an hour and a-half, however, every line was clear, and 
the traffic was proceeding in the ordinary manner. By seven 
o'clock on Sunday morning not a vestige remained upon the 
permanent way to mark the site of the collision ; only a little heap 
of white ashes showed where the small fragments of broken wood 
were finally consumed by fire. 


In concluding his report on the fatal collision which 
occurred on the 14th June, at Bishopsgate Station, London, on the 
Great Eastern Railway, Major-General C, S. Hutchinson says 
until the station is supplied with electric light, as intended, u 
trains on the suburban line should be required to carry a red tail. 
light during daylight as well as during darkness. He suggests that 
a rail contact should be fixed near the Bishopsgate north up home- 
signal to ring a bell in the signal-cabin when a train is passing it. 
It is also desirable, he says, that the rail contact in advance of the 
up starting-signal should be used for keeping at danger the up 
home-signal until a train has passed the rail contact, 


A LARGE number of the traders in Glasgow have signed 
a manifesto with reference to Scotch and English railway traffic, 
its object being ‘‘ to give expression to a formal protest against the 
continued boycotting by certain parties of the Caledonian and 
North British Railway Companies, on the grounds of its being 
uncalled for and unfair treatment of public carrying companies.” 
This unusual sort of manifesto continues :—‘‘ Our desire is that the 
several companies shal] obtain the traffic that lies most conveniently 
to their lines, and in view of the recent action whereby one company 
was unduly promoted over the others, it is our wish that on and 
after this date the Caledonian Railway Company with its allies— 
the London and North-Western and other companies—shall receive 
their fair share of the goods carrying traffic.” 


A RECENT number of the Railroad Gazette says: “ We 
give this week drawings of one of the most interesting freight cars 
that has come to our attention for some time. It is a steel car 
used on the Mexican Railway, and built at Manchester, England. 
The framing is entirely of steel and rivetted together. The cover- 
ing is of galvanised corrugated iron, about ;$,in. in thickness. 
These cars are 96ft. long, and of large capacity. Unfortunately 
we have not the weight, but from the construction it is evident 
that they weigh but little, if any, more than the 34ft. wooden cars 
used here. From private advices we are informed that these cars 
are very successful, and the future equipment will in general be 
made in this way. The passenger cars on this road have steel 
underframes, and the trucks are of pressed steel, the same as for 
the freight cars,” 


THE Midvale Steel Company, of Philadelphia, give the 


following among other figures for tire shrinkage :— 





Size of Shrink- Bored size Size of Shrink- Bored size 

centre. ‘ of tire. centre. age. of tire. 

Inches. Inches. Inches. Inches. Inches. Inches, 
oS. © .. 47°950 oe «+ “Ore 67°929 
50 "052 49°948 70 “(78 69°927 
52 “054 51°946 72 07. 71°925 
54 *056 53°944 74 ‘O77 78°923 
56 *058 55°942 76 “07! 75°921 
58 *060 57°940 7 “OGL .s TTS 
60 “063 59°987 80 “083 79°917 
62 *065 61°935 82 “085 .. 81°915 
64 “067 .. 68°933 84 088 .. 88°912 
66 “069 .. 65°981 





THE total expenditure on capital account last half-year 
on the Forth Bridge and connected lines and works amounted to 
£3,367,610, the receipts to £3,213,047. The balance of available 
borrowing powers, £51,666, and the trust fund stand as available 
to meet the difference, The traffic receipts amounted to £53,500, 
or with rents and transfer fees £53,637. The outgoings are £2010 
for maintenance of the structure of the bridge, £875 general 
charges, £95 law charges, £315 compensation, and £2890 rates and 
taxes, a total of £6185, leaving a balance to net revenue account 
of £47,450. The company has no rolling-stock, no permanent 
way charges to bear, and no stations and signal boxes to keep up. 
The great bridge not only stands as a monument of engineering 
skill, but is nearly able to pay its way. The net receipts for the 
twelve months ending June 30th, 1892, were £9313 in excess of 


the corresponding twelve months of 1890 and 1491 








NOTES AND MEMORANDA. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18:0 per 1000. 


Tue number of the inhabitants of Scotland, as enume- 
rated upon the 5th of April, 1891, amounts to 4,025,647—the 
males, 1,942,717; the females, 2,082,930. On the 4th of April, 
1881, the corresponding numbers were 3,735,573 persons, 1,799,475 
being males and 1,936,098 females, showing a total increase of 
290,074—the male increase 143,242; the female, 146,832. 


RecENTLY a paper has been read on “ The Volume 
Effects of Magnetism,” by Dr. C. G. Knott. The results for iron 
tubes had been already described in Nature. In one case a steel 
stube, of given bore and thickness of wall, gave increase of internal 
volume in all fields used. Usually the volume diminishes in low 
fields and increases in high. The effects were shown to the 
audience by projection upon a screen, 


THE greatest manufacturing centre in Canada for its 
population is Petrolea, Ont., with 455 dols. of output for each 
inhabitant. The City of Quebec has, during the last decade, made 
considerable progress as a manufacturing centre. Its population, 
during the ten years under review, was almost stationary, but its 
manufacturing in 1891 was 50 per cent. beyond 1881—the output 
being 235 dols. per head in 1891, against 157 dols. in 1881. 


A DESCRIPTION was given of a magnetic balance and its 
practical use by Professor du Bois at the recent British Association 
meeting. A test bar of standard size is placed within a magnetising 
coil. Over this is | yay an iron yoke, balanced on a knife edge, 
and having attached to it a graduated scale with sliding weights. 
When a current passes through the coil the equilibrium is disturbed, 
and it is restored by sliding the weight along the scale. The 
position of the weight then gives the magnetisation in absolute 
measures in C.G.S, units, 


In London (including the metropolitan workhouses, 
hospitals, and lunatic asylums situated outside registration 
London) 2486 births and 1407 deaths were registered. The annual 
death-rate per 1000 from all causes fell again to17'2. During the 
four weeks ending on Saturday last the death-rate averaged 17:3 
per 1000, being 27 per 1000 below the mean rate in the corre- 
sponding periods of the ten years 1882-91. In Greater London 
3316 births and 1823 deaths were registered, corresponding to 
annual rates of 30°1 and 16°5 per 1000 of the estimated population. 


THE report of Dr. William Crookes, F.R.S., and Dr. 
William Odling, F.R S., on the water supplied to London during 
July state that despite adverse circumstances, the smallness of the 
proportion of organic matter present was even exceptionally satis- 
factory. The proportion of organic carbon present in different 
samples varied, however, within a wider range than usual. Thus, 
among the Thames-derived samples, the proportion ranged from a 
minimum of ‘040 part to a maximum of ‘152 parts of one grain in 
100,000 grains; while the proportion in the previous month’s 
samples ranged only from a minimum of ‘072 part to a maximum 
of ‘134 part, in 100,000 parts of water. 


Dr. Hotpz, Berlin, has subjected a number of vegetable 
and mineral oils to the action of air for several months, and he has 
afterwards determined :—(1) The viscosity according to Engler, at 
20 deg. C.; (2) alterations of specific gravity; (3) changes in 
acidity ; (4) the changes indicated by altered iodine numbers. He 


MISCELLANEA. 


An International Laundry and Domestic Appliances 
Exhibition opened yesterday in the Central Hall, Holborn. 


THE new 110-ton gun, the last to be made, to take the 
place of the defective 110-ton gun in the Victoria, the flagship in 
the Mediterranean, has been delivered at Chatham Dockyard from 
the Elswick works, and will be at once despatched to the Mediter- 
ranean, 


TraFric on the Erie Canal is rapidly decreasing. Of 
72,570,000 bushels of grain delivered by lake vessels at Buffalo from 
the opening of navigation to August Ist, only 10,242,000 bushels 
were shipped to New York by canal. Engineering News says this 
is only half the traffic which was carried by canal during the 
same period in 1890, The reason for the falling off is the railway 
—— rail rates to New York having been as low as 24 cents 
per bushel. 


THE Royal Commission appointed to inquire into the 
subject of electrical coast communication arrived at Plymouth, 
have now taken evidence at the Scilly Isles, and will now do so at 
the Start, Portland, and Portsmouth. The have inspected most of 
the lighthouses and lightships between Liverpool and Plymouth, 
and along the east coast of Ireland. Next week they proceed to 
the Goodwins, and, after visiting also the Thames group of lights, 
will voyage north to Edinburgh. 


THE contract for the construction of the machinery for 
the Glasgow Police Commissioner’s large sewage sludge pressing 
scheme has been placed in the hands of Messrs, Goddard, Massey, 
and Warner, Nottingham, and will consist of sewage sludge presses, 
rams, air compressors, air receivers, lime mixers, pumps, &c., the 
total cost exceeding £3000, this being one of the largest schemes of 
this character put down under their consulting engineer, Mr. G. 
Alsing, Assoc. i. Inst. C.E., Glasgow. 


Natural gas is ceasing to be so very plentiful in Ohio. 
A pumping plant for natural gas is to be established at Bairds- 
town, O., in consequence of the failure of pressure. The plant will 
be put in by the North-Western Ohio Natural Gas Company, and 
will have a capacity of 13,000,000 cubic feet per twenty-four hours, 
The pumps will draw the gas from the wells, traps being used to 
catch the salt water which comes from the rock under suction, and 
will force it through mains to Toledo, Detroit, &c. 


Contracts have been made for building a new pipe 
line, independent of the Standard Oil Company, from the petroleum 
fields in McKean County, Pa., to tide-water at Newburgh, N.Y., 
on the Hudson River. The new line will be built through the 
northern counties of Pennsylvania to Hancock, N.Y., and thence 
along the right of way of the New York, Ontario, and Western 
Railroad to Newburgh. The new line will consist of two 4in. pipes, 
one for crude and the other for refined petroleum. It will be 212 
miles long, and will cost about 1,200,000 dols., of which 600,000 
dols. has already been raised. An American contemporary says 
the right of way has been obtained for the entire distance, and it 
is expected to have the line in operation by spring. 


THE proposal for the drainage of the Zuyder Zee, 
which was spoken of for the first time in 1848 in Holland, and 


again in 1866, 1875, and 1882, has once more been revived with the 


support of several political associations and chambers of commerce, 
whose members have forwarded petitions to the Government in 
support of the scheme, and asking for its thorough examination. 
The Independance Belge publishes some interesting details on the 





thus discovered :—(1) That the outflow—viscosity—had der- 
ably changed in vegetable oils, but had not changed much in the 
case of mineral oils. (2) The specific gravity of vegetable oils had 
increased more in proportion than was the case with mineral oils. 
(3) Notwithstanding the considerable amount of oxygen absorbed 
by vegetable oils, the increase of acidity had not been noticeable. 
Volatile organic acids are supposed to have been formed. (4) The 
iodine numbers had considerably decreased, which fact shows 
(Jour. Soc. Chem. Ind ) that under the influence of oxygen, the non- 
saturated compounds of oleic acid, &c., with glycerol have been 
transformed into saturated compounds. 


THE mean proportion of organic carbon present in the 
Thames-derived water supplied to Greater London was found to be 
only ‘095 part, as against a mean for the month of June of ‘107 
part, and for the previous three months, including June, of ‘117 
part, in 100,000 parts of the water. The mean proportion of 
organic carbon in the Thames-derived water furnished by the 
Chelsea Company was, moreover, quite exceptionally low, amount- 
ing only to 072 part, that of the New River Company’s supply 
being ‘067 part, in 100,000 parts of the water. ‘The proportion of 
organic carbon in the unfiltered water of the Thames at Molesey 
was found to range from ‘165 part to ‘195 part, with a mean of 
‘182 part, in 100,000 parts of the unfiltered water, as against the 
above-mentioned mean of ‘095 in the filtered water distributed. 
The ratio of organic carbon to organic nitrogen in the unfiltered 
water was found to be substantially identical with that in the 
filtered water, being in the former case as 1:0°311 and in the 
latter case as 1 : 0 326. 


In a paper “ On the influence of Incandescent Electric 
Light on Paper made from Wood-cellulose, and its Deterioration 
through Exposure,” Mr. J. Wiesner states that he finds that after 
exposure of 552 hours to a light of 144-candle power no yellowing 
takes place, whilst with gas light after 240 hours of 50-candle power 
a slight degradation of toneis noticeable. It isto be observed that 
the action of light may proceed for some time without producing 
any visible effect, but on treating such paper with potash solution 
of sucha strength as only to give a faint yellowcolour with unexposed 
material, a brownish stain is developed. Incidentally he mentions 
that whilst direct sunlight after a few hours causes a change in 
paper made from wood pulp, bright diffused daylight can only 
effect a similar change after several days. The tensile strength of 
the paper diminishes considerably during the process of yellowing ; 
various strips 45 mm. long and 15 wide being broken (1), before 
exposure ; (2), after attaining a pale yellow colour ; and (3), when 
they had turned brown. The average breaking weights of the 
three samples were respectively :—(1), 3485 grm. ; (2), 2865 grm. ; 
and (3), 2345 grm. The author concludes, therefore, that although 
gas light has little influence on paper, the incandescent electric 
light is the best form of artificial illumination for use in libraries. 


In a paper on “The Formation of Solid Paraffin,” by 
Messrs, H. Kast and S, Seidner—Dingl. Polyt. J.—the authors 
mention that they have lately met with a residue known as 
‘*amorphous paraffin,” obtained by warming to a temperature of 
120 deg. for a long time American cylinder oil which has been pre- 
viously purified by filtration through animal charcoal. In this way 
a sticky substance separates out, which, by repeated washing with 
petroleum spirit, may be divided into a solid and a liquid portion. 
A similar residue is present in nearly all American oils, separating 
out on cooling in large masses, On the bottom of the tanks used 
for storing the crude oil a mud-like residuum is found, consisting 
in great measure of the same substance, and yielding on distilla- 
tion large quantities of crystalline paraffin, This amorphous 

arafiin closely resembles, and is evidently identical with, ozokerite, 

ing obtai a repeated washing, of the same colour as what is 
known as half-bleached ozokerite from Boryslaw, its specific 
gravity being 0915 at 18deg., compared with 0°845—0 930 for the 
natural product, and its solubility and melting points also agreeing 
very closely. On ultimate analysis the artificial product gives 
85 13 per cent. of carbon and 14 69 of hydrogen, as against 85°48 
and 14°48 for the natural. Hence there is no doubt that ozokerite 
exists as such in American petroleum, and there is every probability 
that it will be found also in that from other sources, This being 
the case, the supposition that it is formed from the oi by evapora- 
tion becomes strengthened, . 














subject, and states that the total cost of carrying out the work 
would be 190,000,000 florins. This is exclusive of the expense 
which would be entailed on the War Department, as the under- 
taking, if carried out, would, it is said, bring about a complete 
change in the present system of defence in Holland. It would 
also have the effect of adding a new province to the Pays Bas, 


WE have received from Messrs. Walter T. Glover and _ 
Co. a well-mounted and comprehensive new table of the relative 
dimensions and resistances of copper wire for electrical work. It 
gives all the figures and formule likely to be of use to an electrica’ 
engineer in calculating the best size of wire to be used in house 
conductors or street mains, and it gives the figures to the legal 
standard, and to the Birmingham wire gauge, which is still in use 
in America and the colonies. It also contains a table showing the 
safe-carrying capacity of the wire in ampéres at 1000 ampéres per 
square inch, which allows an approximate loss of electro-motive 
force of 24 volts per 100 yards, and thus facilitates calculation. The 
tables extend from 1 square inch section of copper to No. 50 
S.W.G., and may therefore be considered as the most complete yet 
issued. 


In order to obtain a maximum speed in the two new 
mail steamers, which are being built for the service between 
Ostend and Dover, the Belgian Government have offered the 
builders—the one a Glasgow and the other a Belgian firm—a high 
premium per knot for any improvement upon the speed of the last 
new boats, the Josephine and Henriette. These latter boats 
perform the passage of seventy miles in three hours and a-quarter 
regularly, and sometimes even less, being a saving of about 
an hour and a-half or more on the old boats, which the Govern- 
ment, encouraged by the enormous development of the Dove 
Ostend passenger traffic, have decided to abandon entirely in 
favour of larger vessels. The two new steamers are to be ready 
by March next. They are to be 50ft. longer, and it is confidently 
stated that they will perform the passage in two hours and a-half. 


Caprain Tozer, the chief of the Birmingham Fire 
Brigade, bas invented a portable “‘fire alarm and first-aid station.” 
It is contained in a case about 14ft. high, 1}ft. broad, and 13in. 
deep, and can be easily fixed against a wall or stowed away ina 
recess. By breaking a small pane of glass a policeman’s whistle is 
at hand and a key which unlocks the door. The action of opening 
the door rings a bell at the fire station. Inside the box there wil 
be found a telephone, a box of ambulance materials, a sliding 
ladder which can be made to reach a height of twenty feet, and a 
hand pump. Thus, in a receptacle which, placed against the wall, 
does not strike the eye as more than twice the size of an old- 
fashioned clock case, there is much of the accommodation provided 
by a small branch fire station or police station. The Watch Com- 
mittee have given Captain Tozer permission to erect one of his new 
fire alarms as an experiment, 


Some interesting improvements in the engineering 
department of the Grand Hotel, Eastbourne, have been effected. 
The establishment had been fitted with two hydraulic lifts worked 
by water purchased from the water company. There was also in 
existence a comprehensive steam service for heating, cooking, and 
laundry drying pa , from which the whole of the water of 
condensation was choed to run to waste. These two matters 
have been dealt with simultaneously in the following manner. A 
steam pumping engine has been put down, in combination with a 
large hydraulic accumulator giving a pressure of 130 1b. per square 
inch, é.e., equal to the maximum obtainable from the street mains, 
and from this the lifts are now supplied, the waste water being 
collected and continuously re-pumped. The whole of the con- 
densed water from the steam service above referred to, as well as 
from the exhaust pipes of the laundry and pumping engines, is 
trapped, collected, and returned to a tank, from which it is 

umped hot to the boiler. The net result of the double alteration 
is that the saving of coal resulting from the use of the hitherto 
wasted hot water has proved more than sufficient to compensate 
for the extra steam used by the pumping engine ; there is, there- 
fore, a positive reduction of coal consumption, while, on the other 
hand, all the water for the lifts, and half the water for the boilers, 
is obtained absolutely free of cost. The work has been carried 
out by Messrs. Archibald Smith and Stevens, of London.§ 
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VIEWS ON THE WEST HIGHLAND RAILWAY 


(For descryption see page 167) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau and Cuevitiet, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—GeEnRoLD and Co., Booksellers. 

LKIPSIC.—A. TwietmevER, Bookseller. 

NEW YORK.—IlyrernationaL News Company, 88 and 85, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWGPAPER, 
LONDON." 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be of communications 
with these instructions. 

*,* We cannot cannon hehe achoge > lemma we must there- 
"fore request correspondents to keep copies. 

*,* All letters po for insertion in Taz ENGineer, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
peep te Hy oy sap pons but as a proof of | good faith. No notice what- 
ever can y 

0. H.—The Poctsh an of freezing wet ground for sinking shafts or 
cutting tunnels was desc:ibed in Tot Encineer, 80th November, 1833. 

C. C. (Malta).—We do not know of any book dealing specially with 
questions relating to water supply Jrom springs in rocky countries. 

H. J. P. (Tralee) —The address of the company is Gresham House, London, 
EC. Probably you could obtain a copy of the last report from the secretary 

J.J. 8. (Sheerness).—One form of the straight-line engine valve is the same 
as yours with regard to the through port. You will also find it in the 
Armstrong and Woodbury valve. See ‘Slide Valve Gears,” by F. A 
Halsey. London: Sampson Low and Co. 

8. J. O. (Liverpool) —The tank will be none too strong even if the bottom be 
thoroughly well supported all over. The lower  yeege the circumferential 
part should be thicker, and the rivets should be, say, There will be a 
total of about 200 tons on the bottom of the tank, oe edt per foot, and a 
net tensile pull at the circumference at bottom of ‘987 lb., or Stout 10,000 1b. 
per square inch of plate section, allowing for rivet holes, which is high, 
considering dangerous character of contents 

Roya Mint Macuinery —F. G. (Leeds).—For description of the new 
engines and machinery of the Mint see Tae Enoineer, vol. lv., pp 46, 50, 
and 52. We may also mention that Boulton and Watt's screw presses were 
‘inally abandoned at the Royal Mint in 1882. in favour of Uhthorn’s lever 
presses, some of which, however were introduced into the Mint in 1872. 
These presses were made by Messrs Ralph Heaton and Sons, of Birming- 
ham A 8light sketch of the toggle joint arrang t ting the 
essential feature of Uhihorn’s machine is given in Professor Roberts- Austen's 
Cantor Lecture on ‘** The Alloys used for Coining.” delivered in 1884 before 
the Society of Arts ; and a full description and drawings may be found in 
“ Verhandlungen des Gewerbevereins"’ 1847, p. 08. This work, which is 
published at Berlin. may be seen at the Patent-office Library. The Annual 
Keports of the Deputy Master contain much information on matters of 
detail connected with coining. Thereisa general index at the end of the 
Twentieth Report. 

W. H. 8.—You ask: “Js it lawful for a man holding a captain's certifi- 
cate, and acting as Llovd's surveyor, to survey and report on repairs done 
to a propeller, and also to issue a certificate of seaworthiness on his own 
report, no engineer being called in by him to say if such work had been done 
in the best possible manner?” There is no law forbidding captains to sign 
such certificates, and Lloyd's Committee do in some instances recognise such 
certificates There are surveyors in nearly all foreign ports, and there is 
not sufficient surveying work in these ports to pay the salary of an exclu- 
sive officer, 80 that a non-exclusive man is appointed, who is paid by the 
amount of fees he earns These men were originally all retired sea captains 
= in foreign ports where an engineer can be obtained to act as a non- 

reclusive officer, he is now appointed in preference to a sea-captain, and the 
canta are told that when it is possible to obtain the services of an engi- 
neer they are to do so. but they generally make it appear to be impossible 
seeing that they would have to share their fees with the engineer. In such 
cases the Committee recognises the captain's opinion and certificate on the 
repairs to the machinery of any vessels entering their ports with such 
machinery in a damaged state, 


COUNTER CONSTRUCTED ON CHRONOGRAPH PRINCIPLE. 
(To the Bditor of the Engineer.) 
Si1r,—I should be glad if any of your readers could tell me where I can 
ob‘ain a counter constructed on the principle of a chronograph. 
brigg, August 18th, 0. &B.. E. 


SUBSCRIPTIONS. 
Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railwa; stations ; or it can, if preferred, be supplied direct 
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If credit occur, an extra charge of two shillings and s-xpence per annum will 
be made. Tuk ENGINEER is regis for transmission abroad, 

A complete set of Tak ENGINEER can be had on application. 

Jn consequence of the reduction of postage on newspapers to one uniform 
wate for any destination outside - United Kingdom, Foreign Subscrip- 
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Tae Enomnser weekly and post free. Po reap ge wy sent HA Post-office 
Order must be accompanied by letter of ad to the Publisher. 

Tain Paper Copres— 


2 & ; 


von ee on ah “266! Say! el! ee ee oe v9 
farce visas Pee oo oo - = & 6 om 16s. 

TET o> be og. 66: 60. an oh ce a 

We Ge Se te we ee ke ce ew as a 





ADVERTISEMENTS. 
*,* The charge tor Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 


charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a pe a 
oie 2 in payment. Alternate Advertisements will be inserted wit 
practical regularity, but regularity cannot be guaranteed in any Aer om 
All except weekly advertisements are taken subject to this condition. 
Prices for Displayed Advertisements in “‘ ordanary” and “ special” positions 
will be sent on application. 
Advertisements. cannot be a org unless pe before Six 
o'c' Thu —— evening; and in ence of the 
rtion of the the soa angen 


necessity press early with a po: 
ALTERATIONS tor st standing advertisements 
later than Three o’clock on Wednesday afternoon > Tan A... 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
tters to be addressed to the Editor of Tax ENoIneEr. 











DEATHS. 

On the 20th inst., at Viesenbeke, Belgium, in the 63rd year of his age, 
Mons. Henri Bowiinckx, President of the Tribunal of Commerce, 
Brussels. Deeply regretted. 

On the 18th August at 17,Westbourne Park-road, Bayswater, W., Josera 
Hinpie, M.1.C K., third son of the late Rev. Joseph Hindle, Vicar of 
Higham, Rochester, aged 54. 
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RAILWAY TRAFFIC AND ACCIDENTS. 


Two official publications have just been issued relative 
to the railways of the United Kingdom. One of these is 
a blue-book dealing chiefly with the financial position 
of the companies, while the other is the general report 
drawn up by the Board of Trade, on the accidents which 
have accompanied the working of the railway traffic 
during the past year. Mr. Giffen is more immediately 
identified with the blue-book, while the report on acci- 
dents bears the signature of Sir Courtenay Boyle. In 
1854 the United Kingdom possessed little more than 
8000 miles of railway, about one-fourth of which was a 
single line. At the close of last year the length of 
railway exceeded 20,000 miles, of which above 9000 miles 
were single. Lines that are double or more have not 
been doubled in their length, whereas lines that are 
single have increased more than fourfold. But the single 
lines have added less than a hundred miles to their length 
during the last four years, while the lines of greater breadth 
have grown by nearly 300 miles. In 1890 the single lines 
showed a slight decrease. The London and North-Western 
Company have 157 miles of four lines or more, and the 
Midland 110 miles. Another element of growth is in the 
capital account, the entire sum paid up in 1854 being 
£286,000,000, compared with £919,000,000 at the close of 
last year. At the earlier date the capital was under 
£36,000 per mile, whereas it now exceeds £45,000. The 
number of passengers conveyed, exclusive of season 
ticket holders, has risen from something over 111,000,000 
to considerably more than 845,000,000. If season ticket 
holders were counted we should doubtless find the excess 
still greater in the latter year. Approximately we might 
say that the passengers carried in 1891 were eight times 
the number carried in 1854. In the same period of time, 
the receipts from the passenger traffic, including season 
tickets, and the conveyance of carriages, horses, and the 
mails, fall far short of being even as much as quadrupled, 
the rise being from £10,245,000 to £35,131,000. The 
goods traffic has grown more rapidly, the receipts being 
less than £10,000,000 in 1854, and above £43,000,000 last 
year. The miscellaneous receipts, proceeding from rents, 
tolls, navigation, and steamboats, are not specified until 
we reach 1869, but are obviously included in the receipts 
from the goods and passenger traffic in the case of the 
earlier years. We thus accept the total receipts in 1854 
as being well over £20,000,000, and as standing in com- 
parison with £81,860.000, forming the total receipts for 
last year, including £3,499,000 on account of the miscel- 
laneous items. The total in 1891 affords a striking testi- 
mony to the magnitude of the interests which depend for 
locomotive facilities, more or less, on the railways of the 
kingdom. Of these interests it may also be said, that 
they have themselves been largely developed by the 
existence of the railways. 

Connected with these figures, a marked result shows 
itself in the reduction of the gross traffic receipts per 
train mile. The amount has fallen from 5s. 24d. in 1869 
to 4s. 10d. in 1891. Comparing the later with the earlier 
date, more work is done for the same money, or, which 
is the same thing in other words, the same work is done 
for less money. Take it as we may, the service is ren- 
dered at a cheaper rate now than formerly. This reduc- 
tion in the receipts per train mile occurs while the 
capital expended per mile of line open undergoes material 
increase. Another subject for consideration is that of 
working expenditure. This, of course, becomes aug- 
mented as the lines increase in length and new lines are 
formed. In 1860, the earliest year in which this infor- 
mation is available, the working expenditure of the 
railways exceeded £13,000,000; it is now more than 
£45,000,000. The proportion has risen from 47 per cent. 
of the total receipts to 55 per cent. The ratio has not 
gone up continuously through the entire series of years, for 
in 1871 it was the same as in 1860; but in 1890 it reached 
54 per cent. for the first time, and now we see it is still 
higher. In 1860 the net receipts were £14,579,000, 
whereas in 1891 they were £36,732,000. This looks like 
a splendid rise, but capital has been growing apace, and 
the result is that whereas the net receipts in 1860 were 
in the proportion of 4:19 per cent. to the total capital, 
last year the proportion was 4 per cent. A lower point 
has been reached at times, for in 1862 the ratio was only 
8 86 per cent. 

The number of miles added to the railway system 
during the year is 118. The working expenditure has 
risen by nearly £2,000,000. Under twelve heads we have 
certain figures showing how the money has been appro- 
priated. Maintenance of the way and works accounts for 








£7,286,000, an increase of a quarter of a million over the 
previous year. Locomotive power, including stationary 
engines, absorbs £12,698,800. Repairs and renewals of 
carriages and wagons, cost nearly £4,000,000. Traffic 
expenses in connection with coaching and merchandise 
take £13,797,000. The rolling stock includes nearly 
17,000 locomotives, and above 553,000 wagons, the total 
number of vehicles of all kinds exceeding 620,000. Last 
year the total was 29,000 less. The increase in locomo- 
tives is more than 600. An interesting feature is that 
which relates to the various classes of passengers. 
Comparing last year with 1890 we find an increase 
under all heads. Excluding the holders of season 
tickets, there is an increase of less than a quarter of 
a million in the number of first-class passengers, and 


of little more than half a million among the 
second - class, while the third-class dominate the 
whole by an addition of considerably more than 


27,000,000. In actual number, the first-class now exceed 
80,000,000; the second-class are more than double that 
amount, and the two together are less than 94,000,000. 
But the third-class are eight times as numerous as the 
first and second class put together, their actual number 
exceeding 751,000,000. Of course in the matter of money 
the case stands somewhat different, the receipts from the 
third-class being rather less than four times the total from 
the first and second-class. The receipts from the holders 
of season tickets are £2,433,000, and we presume this 
sum proceeds mainly from passengers in the first and 
second-class, though not exclusively so. 

The general report on accidents shows a highly satis- 
factory result with regard to the number of passengers 
killed by causes beyond their own control. The lives 
thus lost were but five in number, the lowest figure in 
any year on record. The nearest approach was in 
1885, when six passengers were killed by train accidents. 
The passenger journeys then were considerably fewer 
than they are now, and the result is that 1891 
shows only one passenger in 169,000,000 killed by 
train accident, in place of one in 116,000,000 in 1885. 
The Board of Trade inquiries into train accidents 
classified under certain heads for a series of years, show 
that engines or vehicles meeting with obstructions, or 
leaving the rails in consequence of obstructions, or from 
defects in connection with the permanent way or works, 
constitute a much less formidable amount now than 
formerly. In 1881 such cases were twenty-four; last 
year they were six, and the year before five. Collisions 
within fixed signals at stations or sidings take the highest 
number, being twenty-five. Trains entering stations at 
too great speed come next with fifteen accidents. The 
rest have smaller numbers. In respect to engines and 
vehicles leaving the rails, two of the accidents were due 
to points not having been altered after being run through 
by previous trains, one was due to the points being 
damaged by a train that went before, one was caused by 
the failure of a cast iron girder, one was owing possibly 
to an obstruction between the check-rail and the switch- 
rail, and one was to be attributed to the carelessness of 
the driver of a relief train. 

Among other particulars a table is given showing the 
circumstances which contributed to the accidents of 1891, 
in comparison with preceding years. That more than one 
circumstance is frequently concerned in the production of 
a railway accident, is well illustrated by this part of the 
report. In 1891, the accidents were 68, but the contribut- 
ing circumstances were 153. An excess of “ circum- 
stances,” or, as we might term them, causes, appears in 
every year. In 1883 the accidents were 94, but the 
contributing circumstances were 212. The human 
element is particularly prominentin this catalogue. Last 
year there were 61 instances in which negligence, want 
of care, or mistakes of officers or servants, helped to pro- 
duce an accident. Through all the years this class of 
causes runs exceptionally high. The group of circum- 
stances standing second in magnitude last year was 
excessive speed, having regard to engine, road, or other 
accompaniment, the number of instances being sixteen. 
Insufficient, or inadequately enforced regulations count 
in fourteen cases. Here, again, we have practically the 
human element. Adding together the two groups of 
this nature, we get substantially half the number 
of contributing circumstances. Inadequate or un- 
suitable brake-power appears in twelve instances, 
and implies that ‘‘somebody blundered.” Fogs and 
storms, the latter including snow, count for twelve 
cases, and it can be well understood how such a state 
of weather increases the difficulty of working the traffic. 
In eight instances fault is found with a defective system 
for securing intervals between trains, or want of telegraph 
communication, or of the block system. This is simply 
laying responsibility on human agents concerned in the 
direction of affairs. The same principle applies to the 
seven cases in which there was something wrong in the 
arrangement of signals or points. In five instances we 
are told of insufficient establishment, long hours, and 
inexperienced servants. Three cases are connected with 
insufficient or defective accommodation for the require- 
ments of the traffic. Purely mechanical causes, apart 
from human error, scarcely appear at all. It would thus 
seem to be within human power to work the railways 
without any accident whatever. But of course the 
proper mechanical appliances demand human judgment 
and foresight for their adoption, and here there will some- 
times be an omission. If there is no failure in the result, 
and all the appliances are what they ought to be, there 
comes in this unlucky element, ‘negligence, want of 
care, or mistakes,” on the part of officers or servants. 
It is here that we find the most potent cause of mischief, 
such as we observe when signals are either not given or 
not obeyed. 

Notwithstanding the great increase in the traffic, there 
has been on the whole a marked diminution in the 
number of train accidents calling for official inquiry in 
the several years since 1875. The number in that year 
was 161, whereas now we see it as low as 68. From 
1875 to 1884, with one exception, the train accidents 
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inquired into always exceeded 100. Since 1884, the 
highest point reached in one year has been 69. This 
result may be called remarkable, and indicates a decided 
improvement in railway working. Despite all the care 
that may be taken by those who have the management of 
the traflic, there is an enormous sacrifice of life on our 
railways, due, in the main, to individual mistakes and 
heedlessness. It is thus that we get a total for last year 
of 1168 killed and above 5000 injured. Among the 
former, above a hundred were passengers, and more than 
500 servants of the companies. The astounding number 
of 306 trespassers are among the killed, and there were 
87 suicides. The fatalities among those employed in the 
traffic are much to be regretted. These deaths exhibit an 
increase for the year, but Sir Courtenay Boyle states that 
the quarterly returns show this increase as taking place 
in the early part of 1891, the remainder of the year dis- 
playing a decrease as compared with the corresponding 
period in 1890. Sir C. Boyle thinks it may fairly be 
hoped that the improvement will continue. In regard to 
the safety of the public, it is satisfactory to find that as 
far back as 1885 the Board of Trade called the attention 
of the companies to the “necessity for careful and 
renewed attention" to the condition of railway bridges 
made of iron. Last year a fresh circular was issued, in 
view of the giving way of a girder under-bridge at Nor- 
wood Junction on the Brighton line. 


QUICK-FIRE GUNS FOR THE FRENCH NAVY. 

WE have recently given the sabstance of an article on 
this question from La Marine Francaise. A somewhat 
similar one has appeared in Le Genie Civil of August 6th, 
under the title, ‘Adoption des Canons Canet a Tir 
Rapide par la Marine Francaise.” The latter differs 
from the former chiefly in the fact that it enumerates 
thirteen features in the Canet system on which stress is 
laid. Both commend the Canet gun strongly, and 
condemn the pieces turned out by Elswick and Creusot. 
Our wish is to do justice to any design so far as our 
knowledge of it extends. We have not tried either 
Canet’s or Schneider’s gun in this country, nor is it likely, 
perhaps, that we shall do so unless they could be shown 
to possess some great superiority over the Elswick 
quick-fire gun adopted in our service. The latter has 
been perfected, and considerable experience has been 
acquired with it. Indeed, so far ahead have we been in 
this particular branch of war matériel, that, as we have 
seen, the complaint was made in the French Chambers 
that the French men-of-war would be terribly handi- 
capped should they be called upon to engage the ships of 
England or Italy under present conditions. At the 
present moment we have at least a thousand quick-fire 
guns mounted to every hundred in France. It was 
natural, therefore, that any competition between rival 
systems should take place in France rather than England, 
seeing that neither Canet nor Schneider had put forward 
a gun till long after we had adopted the Elswick guns in our 
armaments. Whensuchacompetition takes place the ques- 
tion is unfortunately beset by political and other considera- 
tions, apart from mechanical advantages or faults, that it 
is seldom that the issue can be accepted without reserva- 
tion. No one supposes that France would be content to 
do more than adopt such features in foreign designs 
as were forced upon her by necessity. Any French 
alternative would be preferred if tolerable. This is not 
unnatural. To a certain extent it applies to all great 
manufacturing countries. We are inclined to think it, 
however, specially true of France, and we think it will be 
found that where features which have originated in other 
countries find their way into France, their origin is not 
recognised. In the English service we are familiar with 
the designation, ‘‘French breech screw,” ‘ French 
rifling,” and the like; but we greatly doubt if English 
features that find their way into the French navy—such, 
for example, as the redoubt base adopted in their recent 
turret ships—would be treated as of foreign origin. 

Be this as it may, however, France has decided in 
favour of the Canet gun in preference to any other, and 
M. Canet is to be congratulated on his success. 
Schneider’s gun was, at all events, a French com- 
petitor. Of this piece, however, we have little means of 
judging, and we should be glad to have its merits 
fairly advocated. The writer of the article which we 
quoted at such length has nothing but evil to say of it. 
Slow, complicated, with its lever working the wrong way, 
unnecessarily heavy and made by inexperienced mechanics, 
it can hardly be a credit to Schneider, if this is a fair 
description of it. The Armstrong piece fares little bettet 
in the hands of our writer. It is only just to point our 
such mistakes as we think are conspicuous, because 
it lies in our power to do so. The energy of the 
Armstrong gun is declared to be insufficient. On 
this we have written before. Powder unsuited to the 
gun was employed. It is clearly only justice to test 
a gun as it is designed to be used. If a certain powder is 
insisted on, sufficient notice should be sent to the maker 
in order that he may have the opportunity of either sub- 
mitting a gun suited to the required powder or else that he 
may withdraw his piece or state what he thinks right as 
to the effect on his gun by the change in powder. Happily 
energy is not a matter of opinion but a matter of fact. 
The Elswick gun, with its own powder, claims a greater 
energy than Canet has hitherto claimed so far as we 
know. There is no need to say anything farther on this 
point. Then how can the cylindro-conical form be a 
complication? It facilitates closing, and we are unaware 
of anything inherently more complicated in a cone thana 
cylinder. As to strength, this again is a matter of fact. 
If a conical screw has altogether larger bearing suriaces 
than the cylindrical one, it may be made actually stronger, 
and this is what is claimed for the Elswick screw. As to 
working, it has been found in this country remarkably 
easy, and it has been subjected to long trial under 
service conditions ; and as to complication, we question if 
anything so complicated has ever been thought of 
seriously in this country as the recuperators suggested 





apparently by the writer. Then, on separation of shot 
and cartridge, we have before said all that is necessary, 
namely, that there is nothing inherently connected with 
the Elswick system that demands such separation. At 
present, the projectile is no doubt heavier than the 
French, but there is no need that it should be so. The 
ballistic advantages due to this weight could be sacrificed 
in one gun as well as the other, if desirable. A slight 
advantage even might be claimed for the Armstrong 
system, on the ground that cordite enables a shorter 
cartridge to be used than with the French powder, but this 
to our minds is really not of substantial weight, for the 
French gun might be made to use cordite just as the 
Armstrong might be made to use French powder; but the 
fact is, that experience has shown that at sea it is much 
more handy to work with charge and projectile separated 
in the larger calibres. The French sailor is a very good 
and handy man, but it remains to be shown that in 
physique and drill he is so superior to the English sailor 
that he can with advantage be called upon to work at 
high speed at sea with ammunition which, speaking 
loosely, looks as long as himself. If we were to judge 
of the French sailor by the rate at which he fired the 
Elswick quick-fire gun, we should be forced to conclude 
that he is a clumsy creature: indeed. On experimental 
shooting ranges special difficulty can be overcome; it 
remains to be seen what the French Navy report when 
they have had as much experience as ourselves in work- 
ing with quick-firing guns at sea, bearing in mind, as we 
have before pointed out, the question of stowage of the 
ammunition for ready use in action. 

The safety question is referred to. This presents itself 
in more than one form — the danger of a missfire, the 
danger of slow explosion, and the various liabilities to 
accident that may exist when men fire automatically, as 
must be the case in quick-fire pieces. The question of 
safety being differently viewed and dealt with, each 
maker may attack the other on some plea of danger 
probably ; but it is enough, with regard to the one brought 
up in the article, to say that the actual provision whose 
absence is complained of, is made when desired, in a 
simple way in guns made at Elswick, but it is not recom- 
mended, and, it is believed, will generally be eventually 
discarded by those who now think it necessary. 

We have mentioned in detail several features attacked 
in the Elswick gun. We trust that our readers will not 
attribute to this fact more than the wish in common 
justice not to leave unanswered what is apparently 
written wholly in support of the Canet gun. We have 
given long descriptions and cuts of Canet guns and 
mountings, and have honestly endeavoured to notice the 
good features we perceived. There are, of course, good 
features. It is not likely that M. Canet would design 
any but a good gun, but a writer that can find nothing 
but faults in any gun except his, and nothing but excel- 
lence in Canet, ought surely to appear as an advocate 
espousing his cause, and not as an unprejudiced critic. 


BRAKE HORSE-POWER. 

PERIODICALLY since the Newcastle engine trials by the 
Royal Agricultural Society in 1887, a very little encourage- 
ment has been sufficient to cause a recurrence of that 
form of scepticism with which friction brake dynamo- 
meters are regarded. It appears in the form of generalisa- 
tions concerning some apparently unexplained differences 
in figures obtained during a trial of some engine, and the 
amateur finds a mare’s-nest which becomes the basis for 
some algebraical structures and a subject for mathe- 
matical ill-treatment. The most recent illustration of 
this has been the discussion upon the brake trials of the 
engine made by Messrs. J. and H. McLaren for Oxford 
electric lighting station. It must be admitted that a 
good deal of ingenuity has been displayed by some of our 
correspondents in their treatment of this subject; but 
as it has been left by them in an unsettled condition, it 
may be useful to say something concerning it, not for 
those who by knowledge and experience are perfectly 
capable of using almost any friction brakes without any 
fear of inaccuracy in the results, but to satisfy some who 
may yet have to use these power-measuring instruments, 
and be able to do so without feeling that the doubts 
recently expressed afford any reason for necessary 
misgivings. It is most often possible to arrange a brake 
in such a manner that the spring balance for the tail load 
is in a direct line above the main load; and this may be 
taken as one of the perfectly safe arrangements. With 
brakes having a strap and blocks, none of the peculiari- 
ties which some of our correspondents have mentioned 
with regard to heating would occur, if the parts of the 
brake were all well fitted. 

The attacks on the Appold form of compensating lever 
brake seem to have died out; the present phase of incre- 
dulity relates mainly to tail load brakes. As we said in 
our article on the subject two months ago, it is possible 
to obtain an inaccurate reading from a tail balanced 
brake. Perverse ingenuity takes various forms, and when 
expended on friction brakes it is conceivable that the 
apparently impossible figures that some of our corre- 
spondents have found, may have been wrung from a 
brake tortured into giving any indication its tormentors 
required. Our correspondent, “C. E. B.,” started two 
hares, one which we may call Acceleration, and the 
other Coefficient of Friction. It took but little time to 
overhaul the first of these, which was slain by Mr. 
Nicholls. The other has lived on, and appears in one 
form this week. Mr. Anthony Bower, in our issue of the 
15th ult., showed the fallacy of one argument of Mr. Han- 
cock, although this correspondent had himself destroyed 
it by saying that, under the conditions he assumed, 
the engine could not turn round. But Mr. Bower was 
wrecked on a rock of curious novelty. With a lubricated 
brake he says “ there must of necessity be a film of the 
lubricating material between it and the wheel. That 
film cannot be in a passive condition with one side of it 
in contact with a fixed surface, and the other with a 
rapidly-moving one. The particles of the lubricant on the 
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one side must be sheared away and rubbed over those on 
the other. . . . So it must be with the brake film, which 
will naturally be in a very perturbed state, and part 
of the work done during that perturbation cannot be 
registered by the brake. In plain language, there must 
be a greater resistance to the motion of the wheel than is 
actually recorded.” The resistance which the whee] 
experiences is that offered by the brake. Premising the 
film, the whole of that resistance is transmitted from 
brake to wheel by the lubricant. This being so, it is of 
course impossible that any part of the work done on the 
film can escape being registered. The wheel and the 
brake are scissors cutting or rubbing the particles of this 
film asunder, and there is no reason why it should take 
more power to move one half of the scissors than the 
other. There is no reason for assuming the reaction to be 
greater than the action. 

In a letter by “C. E. B.,” subsequent to that referred 
to, he deals further with the questions that have troubled 
him, and proves that Rankine’s formule are about right, 
but leaves himself in doubt, even after numerous experi. 
ments, as to the part played in the question by the coeffi. 
cient of friction. With some others who have occupied 
themselves with this problem, he does not yet see that 
the coeftlicient of friction has nothing whatever to do with 
the action or registration by a friction brake dynamo. 
meter. All that is required is friction, friction sufficient 
to enable a rotating wheel to support by its agency a load 
which is not rotating with the wheel. It matters not 
what the coefficient is as far as ‘indications by the brake 
are concerned, and no work either in friction or in the 
immediately resulting heat can be done, except through 
the resistance offered by the brake, rope, or strap, and 
this is proportional to the net load carried. 

Another form in which the friction question presents 
itself as a puzzle to some of our correspondents, is thus 
put in the last letter by “C. E. B.”:—“The question 
arises, Why should the tension indicated by the spring 
balance decrease when the wheel is turned towards the 
balance, and why should this decrease be more and more 
according to the increase of velocity, as was shown to be 
the case in the first experiments given in this letter? If 
two weights be suspended by a cord over a pulley or fly- 
wheel, so that they are on the point of motion towards 
the heaviest of the two weights, then if the wheel be 
turned gently towards the lighter weight, the heavy 
weight will be lifted, there will be noslip at all.” If this 
problem were not put with regard to a wheel and a brake, 
it would probably never arise asa puzzle. If “C. E. B.” 
will consider one of his experiments, he will see that if he 
puts a weight on a surface which is so inclined that the 
weight just moves, he has a gravitating power in excess 
of the frictional resistance, the difference being sufficient 
to overcome the resistance at the speed observed. If, now, 
the inclined surface be moved at that speed the weight 
will stand still, the gravitating power being still used 
in doing precisely the same work. If the movement of 
the inclined surface ceases, the weight will move again. 
These are the conditions of the moving wheel and still 
weight or still wheel and moving weight, which form the 
subject of the little puzzle above stated. We have, we 
consider, very usefully given space to the correspondence 
on this subject; for there are very few questions which 
are not the better for discussion, and upon which 
useful side lights cannot be thrown. An example 
of this is to be found in the experiments quoted 
by “C. E. B.” and by “V.” The whole of the 
questions which have been raised in this discussion 
were previously raised in one form or another in 1887, 
and friction brake dynamometers generally were dealt 
with in a paper read before the Institution of Civil Engi- 
neers in 1888. Those of our readers who are still un- 
certain concerning any brake horse-power questions may 
be referred to the ‘“ Proceedings” of the Institution, 
vol. xev.; but we must remind them that no considera- 
tion of the subject can be of any use which does not dis- 
tinguish between those questions which relate only to 
the mechanical principles of friction brakes and those 
others which relate to their proper working, or to the prac- 
tical imperfections which bring about improper working, 
and inaccurate inferences. 
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NORTH-EASTERN RAILWAY WORKS. 


THERE are none of the great English railways which have 
the features of the North-Eastern Railway. It has the 
absolutely uncontested service of the greatest of our coal and 
ironfields; and it serves also entirely several of the great 
ports. Last half-year the prolonged strike of the Durham 
miners caused it to suffer a loss of close upon £500,000, the 
mineral traffic being responsible for four-fifths of that loss ; 
but apart from that unusual half-year, the North-Eastern is 
one of the most lucrative of English lines. Its expansion is 
slow. At the end of June it worked 1578 miles—exactly the 
same extent of line that it wrought a year before. It has in 
course of construction a short branch tothe Tyne at Dunston, 
on which it has already expended £169,000 ; and another— 
the Annfield Plain and Team Valley branch, on which 
£78,000 were spent up to the end of June, but neither of these 
will entail a very heavy further call for capital. There are, 
however, some smaller works, which in the aggregate will 
entail a considerable expenditure; but the company so far 
has not any great new works of magnitude arranged for— 
Parliament having last session rejected the proposals it had 
made to acquire a greater interest in Hull, and to make costly 
new docks on the Humber. It is doubtful, however, whether 
there will not be forced on the North-Eastern directorate the 
consideration of the needs of the ports and the district that 
is most especially its own. On some of its lines, as, for 
instance, on Tyneside, it has of late had to make a fair ex- 
penditure; to increase its siding accommodation and to 
deepen and increase the facilities at Tyne Dock; and there 
are indications that at some of the other docks that it owns 
there will be the need for similar extensions. But the great 


district that it owns cannot be said to be fully developed or 
even occupied yet. It is quite true that there has been so 
long a working of some of the minerals, and that there must 
have been a partial exhaustion of seams and lodes that were 
very near to the surface, or comparatively near; but in all 
the mineral fields it is found that our knowledge of the 
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deposits is only partial. And just as in the past few years 
Durham has added the working of vast salt deposits to the 
minerals that had been exploited for long periods, so it is 

ssible that there will be a development of mineral industries 
in Durham and the North-east that will call for fuller exten- 
sions of the facilities for trade and traffic on the North- 
Fastern system. The population has grown of late, and that 
rowth is another reason for the further extensions of railway 
facilities in Durham. 


THE VALUE OF HARVESTING MACHINERY, 


THE results which have followed in America upon the in- 
vention of the self-binding harvester of 1876 are gigantic, and 
afford a remarkable tribute to the benfits which engineer- 
ing invention oft-times confers upon the world. The inven- 
tion of the apparatus for sheaf-binding and for tieing a knot 
automatically upon the wheat harvester has not only moved 
any limit upon the production of wheat in the United States, 
put it is held to have been the most potent agent in enabling 
the Treasury of the United States to resume specie payment 
upon a gold basis in the year 1879. Further, that event was 
one of the incidents which has enabled America to reduce its 
pational debt from its maximum of—in English money— 
nearly £600,000,000 in 1865 to less than £180,000,000 at the 
present time. Prior to the year 1877, the American wheat 
crop had but once exceeded 300,000,000 bushels ; the self- 
binder was perfected in 1876, and was in almost universal use 
in 1877. Since that time the crop has advanced by leaps and 
bounds, culminating in the great product of last year, which 
was 611,780,000 bushels. These are the statements of Mr. 
Edward Atkinson, of Boston, U.S., made at the recent meet- 
ing of the British Association. He also says that since the 
self-binder was introduced, there was no limit to the wheat 

roduction of America, except the price. The number of 
farvesters now made every year in the United States exceeds 
one hundred thousand. Facts such as these show what can 
be done and may yet be done in agricultural engineering, and 
show the importance of new inventions and enterprise. They 
may also show that we are falling more and more into the 
habit of relying upon others for wheat. 








LITERATURE. 


The Century Dictionary: An Encyclopedic Lexicon of the 
English Language. Prepared under the superintendence 
of Witt1am Dwicut Wuitnery, Ph.D., LL.D., Professor 
of Comparative Philology and Sanskrit in Yale University. 
6 vols. The Century Company, New York; T. Fisher 
Unwin, London. 

Tus is a new departure in this class of literature. The 

plan of the work, to use the words of its editor, 

“includes three things:—The construction of a general 

dictionary of the English language which shall be 

serviceable for every literary and practical use; a more 
complete collection of the technical terms of the various 
sciences, arts, trades, and professions than has yet been 
attempted; and the additions to the definitions proper of 
such related encyclopedic matter, with pictorial illustra- 
tions, as shall constitute a convenient book of general 
reference.” In giving effect to this intention the editor 
has proceeded upon the footing that the first duty of acom- 
prehensive dictionary is collection, not selection, with the 
result that we find included a vast number of words which 
might be called provincialisms, Americanisms, colloquial- 
isms, and even slang. Many of these are, no doubt, 
survivals of older English, and others are so frequently 
in use that they cannot usefully be excluded or confined to 
separate glossaries, however much their importation into 
literature may be regretted as subversive of the strength 
and character of the language in its purity, and as induce- 
ments to slovenly composition or conversation. The 
adoption of foreign words, or adaptation of foreign words 
when we have good English equivalents, is another 
instance of this tendency. Moreover, the spread of 
invention and the development of the arts and sciences 
have resulted in a large increase to the vocabulary, and 
in a dictionary such as this, they must necessarily be 
included. On the other hand, it has been found possible 
to exclude a number of words and phrases used for the 
nonce by writers of all periods, and especially by recent 
writers in newspapers and other ephemeral publications, 
words coined for the occasion, or of which the wider use 
has not been accepted, and for this we have reason to be 
thankful. If a modern “Inferno” could be written, surely 
there should be reserved a special place for those offenders, 
many of them newspaper editors we regret to say, who 
deem it no shame to pander to the growing taste for 
slang, imported or home made, or to sacrifice taste and 
accuracy of expression in the endeavour to be “ smart.” 
There was a time when literary men who were at all 
worthy the name, never forgot that they had a duty and 
an interest in preserving the well of English pure and 
undefiled. Tempora mutantur et mutamur in illis. 
Naturally our attention is chiefly directed to the tech- 
nical and scientific portions of the dictionary, and we 
are not disappointed. Much space has been devoted to 
the terms in use in the arts and sciences, and it is obvious 
that much care has been bestowed upon their treatment. 

We are told that ‘“‘ many thousands of words have been 

gathered which have never before been recorded in a 

general dictionary, or even in special glossaries. Their 

definitions are intended to be so precise as to be of ser- 
vice to the specialist, and also to be simple and popular 
enough to be intelligible to a layman.” This is exactly 
as it should be, and although ihe attempt to reconcile 
these aims must necessarily be subject to certain limita- 
tions, the results obtained have been very satisfactory so 
far as we have been able to test them. In general, 
wherever purely technical interests and the demands of 
popular use obviously clash, preference has been given 
to the latter, so far as has been possible without sacri- 
fice of accuracy. In many instances, to a technical 
definition has been odiet a popular explanation or 
amplification. The definitions comprehended under the 
head of general technology—including all branches of the 
mechanical arts—have been contributed by Professor 

Robert H. Thurston, with the collaboration, in defin- 

ing the names of many tools and machines, of Mr. 


which are closely related to the special sciences, of 
—amongst others—Professor Mendenhall in describing 
electrical machines and appliances, of Professor Dana and 
Professor Peirce in describing physical and mathematical 
apparatus, of Professor J. b. Whitney in describing 
mining tools and processes. It is almost impossible to 
pronounce definitely on the value of a book of this kind 
until it has been our companion and adviser for some 
years, and the better the book the more time is needed 
for the test. A bad or a poor dictionary can be pro- 
nounced to be such with the expenditure of little time or 
trouble. We can only say that we have spent much 
time, and have taken great pains to test this book, and the 
more we see of it the more satisfied we are of its value. 
It is absurd to suppose that no criticism could be 
applied to any part. There are of course sins of 
omission and commission; but they are so trifling 
that it would be invidious to lay stress upon them. The 
book is a combination of dictionary and encylopedia, 
as detailed in its arrangement of terms or headings as 
the former, and in some cases but little less descriptive 
than the latter. We have found engineering terms 
included in all the completeness and abundance of a 
strictly technological dictionary, and it is obvious from 
the authorities to which reference is made, including this 
journal, that the compilers have exhausted every reason- 
able resource at their command. Not only is the 
meaning of a word given, but it is generally accompanied 
by descriptions of various forms and types of the thing 
designated. For instance, under ‘‘ Furnace” we have 
references to the systems of Danks, Pernot, Osmond, the 
Catalan Forge, &c.; and under “ Regenerative Furnace” 
we have Siemens and Ponsard. Under “ Sunshine 
Recorder” we have a description of both forms, 
the Campbell or the indicator by direct heat of the 
sun, and the apparatus in which the indication is 
effected by the actinic power of the sun’s rays. Under 
“ Bridges”” we have a number of illustrations of 
different types, and under “ Anchorage” we have a cut 
showing the method employed in anchoring the suspension 
chains of the East River Bridge. The electrical part of 
the book is very full and complete. Processes of manu- 
facture are generally sufficiently described. The “ basic 
process” is to be found, and the manufacture of 
‘cube powder,” but not, strange to say, of “ cube sugar,” 
which is only mentioned as synonymous with ‘ cut 
sugar.” Anyone who desires to know what “slip” or 
a ‘ saggar ‘’ may be, will find that they are terms relating 
to the art of potting, and that a “ shooting-stick,” of 
which, by the way, there is an illustration, is a tool in 
use by printers. Scientific apparatus has its place. 
We find the “station pointer,” the ‘ debuscope,” 
Thomson’s electrometer, mirror galvanometer, and syphon 
recorder, and sounding machine, but, unfortunately, 
a careful search for his well-known compass has only 
negative results, although Ritchie’s form of spirit 
compass is described. The sounder, too, might have 
been better described in the space afforded to it. If the 
reader be interested in the sea, he will learn by reference 
to the work how to make a “bolster” or a ‘“‘ pudding,” to 
“‘swifter’”’ a capstan bar or “surge” a cable, to “ parcel” or 
“serve” a rope or make “ sennit,” to“ frap” or to “stay.” 
Anglo-Indians will recognise such words as “‘ batta,” ‘‘dak,” 
“dacoit,” “ tiffin,” “lakh,” and “rickshaw ” (jinrikisha). 

We shall not enter into an etymological controversy. 
It is scarcely to be expected that an American editor will, 
if he can avoid it, spell colour otherwise than as “ color,” 
or centre than “ center;” but in this case he has recog- 
nised the function of a dictionary as primarily to record 
usage, and only secondarily to prescribe it. Accordingly 
where differences of spelling occur, the American form is 
put first and the ‘so-called British form” next. The 
phonetic system may have its advantages, but somehow 
we do not like it. This is the best work of the kind in 
existence, for it is early days yet to speak of Dr. Murray's 
gigantic task, which has so far only reached “every.” ‘The 
Century Dictionary” is a reference book not only for the 
casual reader, but for the specialist as well. Itis well 
printed, though in some places inconveniently small type 
is used; this perhaps could not be avoided. The illustra- 
tions as a whole are good and clear. 


The Alternate Current Transformer in Theory and Practice. 
Vol. Il. ByJ. A. Friemine, M.A., D.Sc. The Electrician 
Printing and Publishing Co., Ld. 

THE sub-title of this long-expected second volume of Dr. 

Fleming’s book is “ The Utilisation of Induced Currents,” 

whilst the first volume, which appeared two years ago, 

treated of ‘‘ The Induction of Electric Currents.” A work 
on so vast a subject as the utilisation of induced currents 
would, if it really were to carry out the promise of its 
title page, have to be of such proportions, and be sub- 
divided into so niany volumes that it would practically 
constitute a complete library of electrical engineering as 
far as light and power is concerned, for all currents used 
for these purposes are primarily due to induction. The 
author has, however, restricted his book to the utilisation 
of alternating currents only, and this mainly by means 
of transformers for lighting. On the other hand he 
wanders occasionally beyond the proper limits of such a 
book, as for instance when he describes the Davey-Pax- 
man boiler, the Ferranti system of multiple steam piping, 
the Pelton water-wheel, and other matters of purely 
mechanical interest. We do not wish to imply that 
such matters can be neglected by the electrical engineer, 
but merely that they have no direct connection with the 
utilisation of alternating currents. If their indirect con- 
nection with alternating carrents is taken as a reason for 
their admission into the book, then we have a right to 
ask formore. If the Paxman and the Babcock boilers are 
important enough to be admitted, then surely the 

Lancashire, Galloway, locomotive and many other 

boilers should also find a place in the book. And if the 

Pelton wheel, why not other forms of water-wheels or 

turbines ? It is,in fact, impossible to draw the line; 

and as nobody will take up a book on transformers to 


have left out all engineering matters not directly con- 
nected with the particular subject of the book. This is, 
however, but a slight fault, and arises probably from the 
fact that a great part of the book appeared originally in the 
form of articles in the Electrician, and that a writer 
will allow himself greater latitude of treatment when 
ne weekly to a paper, than when writing a 
ook. 

The first 118 pages treat of the history of induction 
coils, beginning with Henry’s discovery in 1832, and 
ending with the Hedgehog transformer of our present 
time. Should there ever be again a patent case on 
transformers, the scientific experts will find their labours 
materially lightened by Dr. Fleming’s painstaking 
research into the whole history of the subject, and the 
numerous references to patent specifications and other 
documents required to establish the exact date of the 
various improvements. Thus we learn that C. F. Varley 
was the first to employ a closed magnetic circuit, con- 
sisting of a bundle of iron wire bent over from the two 
ends so as to meet outside of and envelope the coils. The 
current was obtained from a battery, and the alternations 
were produced by a reversing key. It is also interesting 
to note that in the same patent—which was taken out in 
1856—Varley describes the use of square wire to better 
utilise the available winding space. The first mention of 
an induction coil used for electric lighting is in Harrison's 
patent, 1857; whilst Jablochkoff’s patent, which in a 
recent case has proved so important, follows twenty 
years later. The parallel arrangement of transformers 
seems to be first mentioned in a patent taken out by 
Edison in 1878, and again in Gordon's patent of 1880, 
whilst the idea of using both step-up and step-down 
transformers is credited to Marcel Deprez. The work of 
Gaulard and Gibbs is given in some detail, together with 
a sketch of the legal proceedings, which terminated with 
the loss of their patent in 1890. 

The author cites an instance of the working of the 
American patent system, which does not redound to the 
credit of the United Statesexaminer. Mr. Bernstein had, 
in 1882, applied for a United States patent for a step-down 
transformer, and his application was refused because the 
examiner held it to be an impossiblity that the secondary 
current could be larger than the primary current! 
The patents of Hopkinson, Zipernowsky, Rankine, 
Kennedy, and others, are also described at some length, 
and a general description of more modern transformers 
concludes this chapter. The impression left on the mind 
of the reader after careful study of these first 100 odd 
pages of Dr. Fleming’s book will be, that every modern 
transformer has more or less been anticipated by 
previous inventors whose patents have lapsed, and that 
therefore the use of transformers is now open to the 
world. 

In the second chapter the author enters into “ the 
distribution of electric energy by transformers,” though 
if he had called it a chapter on alternating current 
central stations, the title would have better corresponded 
with the contents. About fifty pages are devoted to the 
Ganz system of central station work, as much again to 
the Westinghouse system, thirty pages to the central 
stations of the House-to-House and Metropolitan Com- 
panies, fifteen to those of the Brush Company, and 
about thirty pages to the Deptford and other Ferranti 
stations. We miss, however, a description of the 
Siemens alternators, and of the very perfect arrange- 
ments and interlocking switches adopted in the Cologne 
central station. Neither has the author a word to say 
on the very interesting central station in Cassel, whichis ~ 
worked by motive power transmitted in the shape of a 
simple alternating current over several miles through 
underground concentric cables. 

The third chapter is on “alternate current electric 
light stations,” but deals not so much with existing 
stations as with the general question in its abstract or 
academic aspect, and the various considerations that 
must guide the engineer in the design of such stations. 
The author compares the direct and the alternating 
system as regards range and economy of working. The 
greatest range of distance to which the direct current 
three-wire system can attain is put at three-quarters of a 
mile. This is probably right, but when he fixes the limit 
of the five-wire system at one mile he evidently under- 
estimates its range. We are also unable to agree with 
him in the conclusion that for distances beyond one mile 
the alternating system is alone feasible. In making such 
a statement the author had evidently overlooked two 
methods of supply which are not only theoretically pos- 
sible but are actually in use. The one is, supply by local 
batteries charged in series and discharged in parallel, as 
in Chelsea; and the other is, supply through continuous 
current transformers, as in Oxford. The author’s hints 
as to selection of site for an alternating current station, 
type and power of engines to be used, provisions for 
coaling and removing ashes, capacity for extension, und 
many other matters influencing the design, should prove 
useful not only to students but even to full-blown engi- 
neers. An impression not altogether unfounded seems 
to prevail that every consulting engineer who is entrusted 
with central station work has his own pet system, which 
| he recommends and applies in every case, regardless of 
local conditions. Mr. A. swears by the simple low- 
pressure two-wire system, Mr. B. will have nothing else 
than the three-wire system with Willans engines and 
batteries, Mr. C., again, finds that every case is best met 
by the five-wire system and belt-driven dynamos, whilst 
Mr. D. looks down on all these with a kind of pity as 
being old-fashioned, and will have nothing but the 
alternating current system with transformers. To all 
these partisans we would recommend the study of the 
author’s remarks in order to get them out of their 
respective grooves. To the author we would at the same 
time recommend to considerably enlarge this portion of 
his work in a second edition. 

The consideration of economical working of alternate 
current stations leads naturally to the subject of parallel 








Charles Barnard, and, in various mechanical matters 


learn general engineering, it would have been better to 


coupling of alternators, te which Dr. Fleming devotes 
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consilerable spec>. He gives Hopkinson’s analytical 
proof that two machines, when their terminals are 
connected, cannot work otherwise than in parallel; but 
sce Hopkinson’s treatment requires considerable 
mathematical skill, and is therefore beyond the powers 
of the majority of practical engineers, the author would 
have done well to supplement the orthodox proof as first 
given by Hopkinson by some other and more simple 
proof which appeals more directly to the understanding 
of that large class of readers who know nothing of the 
calculus. To such readers the theoretical conclusion 
that the machines will best control each other if arma- 
tare resistance and self-induction are equal, will be 
unintelligible. The author says that if these relations 
exist, then with even a very small phase difference the 
power transferred from one machine to the other will be 
&@ maximum, and hence the machines will refuse to go 
out of step. Although we may agree with him in this 
view it does not follow that such machines will on the 
whole be best adapted for parallel working. On the con- 
trary, most engineers would object to such machines as 
causing the engines to run “hard,” that is become 
subject to great and sudden strains, owing to the too 
rigid control between the machines. If, on the other 
hand, the construction of the machines is such that the 
maximum transfer of power requires an appreciable angle 
of phase, difference of, say, 20 or 30deg., then we shall 
have a certain flexibility of the whole system, allowing a 
gradual and easy give and take of power, so that the 
engines will be protected from sudden strains. This con- 
dition of working can only be attained with machines of 
appreciable self-induction, but low resistance; in fact, 
such machines as are now built. 

This part of the author’s book, although interesting 
from the mathematician’s point of view, is at the same 
time an example of the danger of applying purely 
theoretical methods to the solution of practical engineer- 
ing problems. Hopkinson said that for parallel running 
self-induction.and resistance should be equal, and the 
author says the same. He further endorses Mordey’s 
dictum that both self-induction and resistance should be as 
near zero as possible. Both conclusions may be 
theoretically right, yet if it were possible to build such a 
machine as Mordey thinks perfect—which is not the case 
—no steam engine with reciprocating parts could drive 
it. He also seems to endorse an error into which both 
Kapp and Mordey had fallen when they assumed that 
coreless armatures had no self-induction—page 360—but 
Esson showed that the self-induction of such machines 
was very considerable, and measurements made by the 
students of the Central Institute, under Professor 
Ayrton’s direction, have clearly established that the self- 
induction of a Ferranti armature was by no means of 
that small order as would be required if successful 
parallel working were dependent on the conditions laid 
down by Hopkinson and Mordey. Indirectly the author 
admits this when, on page 359, he says, ‘It is, therefore, 
evident that successful parallel working isinno way depend- 
ent upon iron in the armature core, nor upon external self- 
induction, but that the case which contributes to produce 
successful parallel working must be looked for in other 
directions.”” If he had gone on to say that the cause 
must be really looked for in the engine he would have 
hit the nail on the head. 

In the same chapter will be found descriptions of the 
various forms of mains used for alternate current distri- 
bution, a digest of the author’s very valuable experiments 
on the rise of pressure due to the combined action of 
self-induction and capacity, discussion on sub-stations, 
automatic switches, pressure regulators, and many other 
features of alternate current distributing plant. 

In the next chapter he enters on the practical study of 
the transformer, giving Ryan’s and other experi- 
ments, transformer characteristics, multiphase trans- 
formers, determination of losses, and methods of 
measuring power, including those based on the use of 
three voltmeters and three ammeters, which he has 
himself employed with so much sucess. 

The last chapter is almost entirely devoted to the use 
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of transformers for electric welding, but their use in con- 
nection with the phonopore and telephone is also touched 
upon. Altogether this book of 587 pages is a valuable 
addition to the somewhat meagre literature on a subject 
| which is sure to grow in importance, and if we had 
occasion to find fault with the book in a few places, there 
are many more passages which deserve praise, and we 
congratulate Dr. Fleming on his work. The illustrations 
are on the whole better than in the first volume, but 
| some of them are still very crude. 








{THE DAY GAS ENGINE. 


=AmoncG the gas engines exhibited at the recent Crystal 


Fig. 6 


Palace Exhibition were several by Messrs. Day and Co., 
Bath. This is a very simple reversible gas engine, and is 
illustrated by the annexed engravings. The engine contains 
but one valve, and this shown at Figs. 1 and 3, is self-acting. 
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Fig. & 
| The crank works in an enclosed chamber, and is connected 
| to the piston, which is of the trunk type, by a connecting-rod 
| in the usual manner. 
| chamber is an automatic reflex-acting beat valve. This 











On the lower side of the crank | 
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Fig. 3 


valve is for the purpose of admitting in controlled proportions 
air and gas. On the up stroke of the piston a partial vacuum 
is formed in the crank chamber, and a charge of air and 
gas pass into it through this valve. On the descent of the 
piston the mixture is compressed slightly—in practice from 
1}$lb. to 2 lb.—and under this pressure the mixed charge 
rushes into the working part of the cylinder through the ports 
shown, and as follows:—A port, Fig. 1, connecting the crank 
chamber with the working part of the cylinder, which ex. 
hausts at the bottom of the stroke, is covered by the piston. 
Just before the piston completes its downward stroke 
this port B is uncovered by it, and the mixture in the 
crank chamber is free to rush up into the space above the 
piston. The piston returns, the mixture is trapped, com- 
pressed, and fired in the ignition tube in the ordinary way. 
The piston then comes down 
under the explosion, and 
just before the inlet port is 
reached it uncovers another 
port A opening to the ex- 
haust pipe. Not till this 
is fully open is the inlet 
port B uncovered and the 
incoming charge admitted. 
The in-rush of the explosive 
charge is used to effect the 
clearance of the waste product. 
On its entrance it impinges 
against a deflector fin on the 
end of the piston, which, by 
deflecting the incoming charge 
Fig. 4 





PLANAT.AB. 
establishes an eddying action 


in the cylinder. The piston 
rises, closes both ports, and the 
processes of compression and 
ignition are repeated. Thus 
an impulse is obtained at 
every revolution. 

It will be seen that it matters 
not in which direction the 
engine runs. The governor 
actuates the circular grid cover- 
ing the air passage, and by 
thus varying the freedom of 
admission of the air regulates 
the speed of the engine. The 
indicator diagram, Fig. 5, 1s 
taken from one of the engines 
of nominally 1-horse power, with a cylinder 4-5in. diameter, 
and a stroke of 7:25in., the engine making 180 revolutions per 
minute. The diagram has been sent us, and, according to 
the makers, it represents 33 indicated horse-power. The 
compression pressure is, it will be seen, about 50 Ib., and the 
explosion pressure 120 1b., but for some reason the ignition is 
considerably delayed. Whether this has been found advan- 
tageous or not we do not know, as we have not made any 
trial run of the engine, but presumably the makers who have 
sent us the diagrams have their reasons for securing ignition 
point of the stroke. Fig. 6 shows the double engine. 








NotwitHstTanpinG the oft-reiterated complaint of the 
Examiners of the Science and Art Department of South Kensington 
that a very large number of examinees were totally unfit to cope 
with the papers set, still the successes of the pupils of this school 
have been notewortny, and this year’s results are superior to 
those of any previous year. Every pupil of the upper class—some 
fifty-three in number—sat for practical solid geometry, mathe- 
matics, magnetism and electricity, acoustics, light and heat; most 
also for physiograpby; whilst a few took in addition chemistry. 
Although the pupils average 13°5 years of age, 180 es were 
obtained, and of these nearly seventy were distinguished as First- 
class,” Ethelbert Dinmore succeeded in scoring five first-classes. 
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NOTE ON THE PREVENTION OF SMOKE IN STEAM 
BOILER AND OTHER FURNACES.! 


sompressed air—he found that the volume of air required when | 
injected by steam was very considerably less than the volume 
required when injected by means of compressed air. For the | 
pur of clearing up this point the apparatus shown in Fig. 3 
was worked alternately by steam taken from an auxiliary boiler, in | 
order that the quantity might be accurately measured, and by | 
compressed air supplied by a pair of Westinghouse compressors, 





num wire may be hea 
From experiments carried out by the author in the injection of | oxidation of the carbon monoxide to dioxide then taking place 
firstly by means of jets of steam, and secondly by Bye of | gradually, and only in the immediate neighbourhood—at the 
r | surface—of the glowin “ 
may even be extinguished by plunging it into a jar containing | explosion in a mixture not previously influenced by the electric 
dried oxygen,” whereas the union of these two gases, under | spark.” 
ordinary conditions, would be productive of violent explosion. | 
During the author’s ex: 
an as fact made itself apparent: during a ten hours’ test, 


‘ burning 28 


to redness in it without causing explosion, 


| 


wire. A burning jet of carbonic oxide | 


riments with steam and compressed air, 


lb. of Warwickshire coal of a very smoky descrip- 


— 





! 
| Professor H. B. Dixon says, ‘‘that if the mixture of the two gases | out that the gases at the throat of blast furnaces, which are of the 
| be very carefully dried, it is no longer explosive, and that a plati- | temperature of about 250 deg. to 300 deg. Cent., are not 
inflammable in atmospheric air, “and any small quantity which 
escapes does so without undergoing combustion ; the moment, 
however, a tuyere commencesto leak the gas takes fire just as a small 
quantity of 


ydrogen in the eudiometric researches produced 


Two other points remain which in the author's opinion warrant 


| greater attention than they have hitherto received, namely, the 
necessity of a thorough mingling or incorporation by agitation of 
the introduced air with the hydro-carbon gases evolved; and 
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SEN\ETT’S SMOKE-PREVENTING APPLIANCES FOR STEAM BOILERS, Figs. 1 & 2 


As bearing on this subject—namely, the necessity for the injection | 


tion, at the rate of 20°4 lb. per square foot of grate area per hour 


of steam—the laboratory experiments made by Mr. H. Brereton | by natural draught, and with the production of smoke, the weight 


Baker are of great interest. Mr. Baker investigated the question 
whether moisture is necessary for the combustion of carbon and 
phosphorus in oxygen. The carbon, consisting of finely-powdered 
charcoal, was very carefully dried by a laboratory process, and 
sealed up in hard glass tubes, containing dried oxygen, similar 
samples of carbon being sealed up in tubes containing oxygen 
saturated with water. The tubes were placed over the large flame 
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of ash was 851b., and that of the clinker 1(9 lb. On the 
following day the burning of 23251b. of the same coal, 
entirely without smoke, with the apparatus shown in Diagram 4, 
the weight of ash was reduced to 59ib., whilst that of the 
clinker was reduced to 204]b., showing a most material reduction, 
after allowing for the difference in ‘weight of coal burned. 
On the first day it was found necessary,fin order to keep up the 
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LONGITUDINAL SECTION 


SMOKE-PREVENTING APPARATUS APPLIED TO MARINE BOILERS, Figs. 4&5 


of a Bunsen burner, with the result that the carbon in the moist 
cxygen burnt with bright, scintillating flashes, but no apparent 
combustion took place in the tube containing dried oxygen, 
though it was heated to bright redness. After a series of such 
experiments, Mr. Baker remarks, ‘‘the results obtained clearly 
pet that the burning of carbon is much retarded by drying the 

gen,” 

ith regard to the presence of moisture and the behaviour of 
carbonic oxide gas with oxygen, this is even more remarkable. 





a paper read before _ ce Association at Edinburgh by 


1 From 
A. R, Sennett, Assoc. M. Inst. C. 


speed of evaporation, to remove the clinker from the fire every 
three hours, whilst on the second day no elinker whatever was 
withdrawn until the end of thetrial. The reason for the reduction 
in weight of the ash was, on examination, found to be due to the 
reduction in the proportion of unburned coal therein, but the 
cause of the great diminution in the weight of the clinker the 
author is unable so easily to explain. Asto whether the accelera- 
tion or retardation in the union of oxygen with the evolved 
hydro-carbon gases is due to the presence of aqueous vapour or of 
hydrogen the author would not venture upon a definite opinion. 





The observations made by Sir Lothian Bell in his work on ‘Iron 








secondly, the necessity of subsequently firing such mixture. It 
does not suffice merely to introduce oxygen in excess of the 
theoretical requirements, seeing that there is no time in which to 
effect an intimate mixture by the natural diffusion of gases. He 
feels it is necessary, in order to bring the volume of air required 
in practice more nearly to the theoretical volume, to thoroughly 
agitate or churn up the introduced air and evolved gases. As to 
the necessity of such agitation of the gases, Faraday points out 
that, ‘‘ Although in making {mixtures of gases they will become 
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uniform without agitation, if sufficient time be allowed, the period 
required will be very long, extending even to hours, in narrow 
vessels. 1f hydrogen be thrown into a wide jar full of oxygen, so 
as to fill it, and no further agitation given, the mixture, after a 
lapse of several minutes, will still be of different compositions 
above and below.” Professor Daniell also remarks, ‘‘ Any method 
of insuring the complete combustion of fuel, consisting partly of 
the volatile hydro-carbons, must be founded upon the principle of 
producing an intimate mixture with them of atmospheric air in 
excess of that part of the furnace to which they naturally rise.” 
From such considerations as the foregoing, as well as from actua 


Smelting” tend to throw light on this point. Sir Lothian Bell points | experiment, the author is of opinion that the conditions essential 
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to the smokeless combustion of coal are:—(1) That an adequate 
volume of air should be injected above the fuel. (2) That the 
evolved gases and introdu air should be thoroughly agitated. 
(3) That the evolved gases, after admixture with air, should be 
depressed and distributed in contact with the incandescent mass 
of fuel. (4) That contact between the hydro-carbon and the 
boiler plates should be prevented as much as possible until after 
admixtore with the injected air. (5) That adequate space should 
be oT for the expansion of the gases. (6) That for average 
coal the volume of air injected upon the top of the fuel 
should be equal to at least one-half of the volume admitted 
through the bars. (7) That it is necessary that considerably 
more steam be present in the furnace than can be obtained 
from the hydrogen of the coal. 


expected that the smokeless burning of coal, if carried out in 
accordance with natura! laws, will effect a considerable economy in 
fuel consumption. The complete combustion of a pound of carbon 
is productive of 14,500 thermal units, whilst the burning with 
production of the monoxide instead of the dioxide will reduce the 
thermal units to 4400, or less than one-third, the former represent- 
ing an equivalent evaporation of 15 lb. of water as compared with 
an evaporation of under 5 lb. for the latter. 


The author would now venture to describe a system he has | 


devised for the purpose of fulfilling as far as may be the con- 
ditions above set out. Having regard to the ever-varying 
conditions in hand-fired furnaces, he at first made use of a device 
—shown in Fig. 2—for automatically controlling the volume of air 
admitted above the bars, but on the strongly expressed recom- 


mendation of Professor Alex. B. Kennedy, F.R.S., he abandoned | 


this in favour of a system having no moving parts. 

Experiment was first directed to the production of an instru- 
ment capable of delivering a large volume of air at low pressure by 
means of steam or compressed air, and after numerous experiments 
all kinds of direct-acting jets were discarded on account of their 
economical inefficiency, and because they deliver into the furnace 
at an unn ressure. The device eventually adopted is 
shown in Fig. 3, and which the author terms for convenience a 
transformer, since it transforms the kinetic energy of a spiall 
current of steam at high pressure into that of a large current of 


Keeping in view the great | 
disparity in the total heats of combustion from given weights | 
of coal burned by complete and imperfect combustion, it is to be | 


) 
| boats is fitted with the system, substantially as shown in Figs. 3 
| and 4 and bas beenrunning six months with a smokeless chimney, 
| and during the weighed coal tests in addition a saving of 10 per 
cent. in the coal consumed. In applying the system toa new boiler 
the uptake is arranged to convey the current to the furnaces, the 
apparatus being kept entirely distinct as in the case of the smoke- 
less furnace shown. 

Careful tests carried out with the system by Professor A. B. 
Kennedy, F.R.S., Mr. Bedbrook, R.N., and others, have shown 
that it is not only capable of preventing the formation of smoke, 
even with the smokiest descriptions of coal, but that it is produc- 
tive of considerable economy in fuel. In his report Professor 
Kennedy says :—‘‘ There was a saving of 10 per cent. due to the 
use of the appliance, in addition to the fact that it entirely insured 
smokelessness, and it also saved the clinkering caused by the heavy 
rate of combustion in the first trial. In each of the experiments 
| with the apparatus the steam jet was left on continuously, there 
was no adjustment nor any turning off and on to suit the state of 
| the fires.” Tests made with Scotch coal upon one of the Glasgow 

passenger boats, notorious for their smoke-producing capabilities, 
gave perfect freedom from smoke, and with the same percentage 
of economy. Tests made by Mr. Bedbrook, F.R I.N.A., witb coal 
inferior to that employed during Professor Kennedy’s trials, gave 
a materially greater economy. In all cases a considerable increase 
in the steaming power of the boiler resulted from the use of tne 
system, and it is obvious that trials upon a voyage extending to 
weeks would show a higher efficiency than trials extending over 
days, since the time of steaming without the apparatus is insufficient 
for the tubes to become as foul as is the case in actual practice. This 
would be especially the case when using the ‘‘ Serve” boiler tube ; 
samples of these tubes are upon the table. Their efficiency is 
| great when clean ; but it is obvious that a considerable decrease in 
efficiency results from the tubes being allowed to become foul. A 
| yacht of some 260 tons, of which a photograph is upon the table 
showing the cutting off of the smoke upon setting the appliance in 
operation, was fitted with this system, and carefully tested upon 
the measured mile, with the result that a gain in speed of half a 
knot at 114 knots was found to be due to the use of the appliance. 
The author is of opinion that the analyses of flue gases as hitherto 
made upon trials of short duration are not of great value, and that 
it is desirable to make systematic analyses and tests as to the 
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END ELEVATION 


SENNETT’S INJECTOR AND TRANS-ORMER Fig. 3 


air at low pressure. Its action is as follows:—Steam entering the 
injector head H at A discharges from an annular orifice, the open- 
ing of which does not exceed the one-fiftieth of an inch, into the 
converging and diverging cone C C, this portion of the apparatus 
being similar to the annular injector invented by the late Sir 
William Siemens. The mingled volume, consisting of a small pro- 
portion of steam with a large proportion of air contained in the 
cone C C, then passes toa large injector head H?. Here the com- 


| quantities of air required per ton of coal of various classes, and the 
| necessary proportion of top to bottom air, the quantity of steam 
requiring to be injected, the effect of incandescent surfaces in 
dissociation and many other points extending over a considerable 
riod. He is about to enter upon such experiments, with which 
cheer H. E. Armstrong, F.R.S., has been good enough to 
associate himself. The author exhibited a boiler fitted with the 
apparatus at work in the University quadrangle. 


bined inducing and induced current of mingled steam and air | 


induces a second current, which combines with the two former in | 


the cone C! C!, and this, being led into a similar but larger head 
H?, in its turn induces a further current, a fall of pressure occur- 
ring at each induction. The transformer shown in Fig. 3 is suit- 
able for producing blast for forced dranght or for removing air 
from large spaces, such as sewers and the like. It is found that 
for the purposes of smoke prevention the combination of the 
injector with a single transformer is sufficient. 

In applying the system to boilers it is not necessary to cut a slot 
in the boiler front since the aperture of the conduits may con- 


veniently be formed in one casting. A boiler having a smokeless | 


furnace according to the Sennett system is shown in Figs. 1 and 2, 
the injector is shown at H, and the transformer at Tt, both being 


placed beneath the foot-plate of the stokehold. Steam taken from | 


the boiler by pipe p pp passes through a superheating coil s ss, and 
thence to the injector H, the current delivered by the transformer, 
which passes by means of an elliptic-shaped pipe C C to the 
bridge B, where the mingled volume of air and steam are heated, 
after which they are conveyed by pipes dd to the conduits cast in 
the furnace front and delivered by the aperture A to the deflecting 
plate D D, which has the effect of distributing the current over the 
surface of the fuel. The method of applying the system to marine 
boilers is shown Figs, 4 and 5; the steam in its passage from the 
boiler to the apparatus is superheated by means of the coil sss5 
entering the injector H, the steam induces a current of fresh air 
with which it mingles in the cone C, there being present but a very 
small proportion of steam to air, the annular diameter through 
which the steam discharges being but Zin. This mingled volume 
then passes into the head of the transformer T T, where it expands 
and discharges into the cone C C through an annular orifice of very 
much greater circumference and area than the afore-mentioned 
annular. The very large surface exposed enables the trans- 
former to aspirate and to deliver into the furnace a very con- 
siderable volume of air for a very small expenditure of steam 
in the injector, whilst the fall of pressure corresponding to 
the increasing volume which takes place between the injector and 
the transformer causes the air to be injected into the furnace at 
a very gentle pressure, the deflecting plate D is arranged so as to 
be readily renewed when required, but plates which have been in 
constant use in marine boilers for nearly two years do not show any 
signs of requiring renewal, which is explained by the fact that the 
current of comparatively cool air is always ing beneath the 
plate. The lever L is for the purpose of putting the apparatus at 
action by closing the steam cock on H, being connected tu the 
latter by a link attached to the shaft of the throttle valve damper 
P. Thetransformer T T is connected by means of pipe ¢ ¢ enclosed 
in the uptake, which serves the double purpose of ing the 


current to the deflecting plate D, and of heating the air in its 
passage thereto. For double furnace boilers it is found that the 
air injected by one injector and transformer suffices for supplying 
air to both furnaces, the tube ¢ ¢ in this case being bifurcated on 
te way to the deflecting plates. One of the Glasgow passenger 








LETTERS TO THE EDITOR. 
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| CYLINDER CONDENSATION. 


| Sir,—I have the honour of sending you a few notes with respect to 


the article under the head of ‘‘ Literature,” on page 72 of your issue 
of July 22nd, in which the author—whom I will desigrate Mr. X., 
| for the sake of brevity—quotes several of my sentences, while 
| giving them a fanciful interpretation. In order that your readers 
may quite understand my reply, I shall be much obliged by your 
| giving them the English translation of this letter, notwithstanding 
| the risk I incur, if there be any truth in the Italian saying, 
“*Traduttore, traditore.” Mr. X. says:—‘‘It will be seen that 
Alsacian engineers quietly assume that the whole surface of the 
cylinder is uniformly wetted by the condensed steam. The words 
‘rosée’ and ‘couche,’ convey no other meaning.” What is meant 
by Alsacian engineers? I have already inquired and have only 
found two names, Hirn and Hallauer; but Mr. X. includes me 
among them, although I am Belgian—as will be perceived by my 
style—for he only quotes my writings when speaking of the Alsa- 
cians, and I shrewdly suspect that he has only read them in M. 
Anspach’s quotations. I will therefore reply on my own account 
first of all, but sometimes also for my two deceased friends, 

One of two a must be correct. Either Mr. X. does not 
quite understand French, a supposition which I dismiss for the 
present, since he plumes himself on having discovered that Pro- 
fessor Anspach speaks Belgian; or he considers that I am not 
thoroughly acquainted with French, as to which he is perhaps 
right, generally speaking, though not in this particular instance of 
the use of the words ‘‘ rosée” and ‘‘ couche.” 

The definition of the word “‘ rosée”’ is eau en gouttelettes—water in 
small drops ;—and a couche de rosée is a layer of water in smal! drops, 
but by no means uniformly spread like a coat of paint. Can’t one 
speak of ‘‘a layer of gravel,” Mr. X? and does one mean by that 
expression a continuous stone of uniform thickness? No, Sir, not 
one of the three “‘ Alsacians” has imagined that the whole surface 
of the cylinder is uniformly wetted. Long before Mr. Donkin had, 
in my presence, shown Hirn the small drops in his revealer, Hirn 
was perfectly sure of their transitory existence and of their 
alternate appearance and disappearance. If Mr. desires 
to be convinced by his own eyes, and will favour me with his 
address, I will send him a paper, written before 1887 and published 
in 1888, in which I depict “‘ sous une forme quelque peu humoristique,” 
—the expression is Hirn’s—the thermic phenomena of the 
cylinder walls according to the conceptions of my imagination, 
without attempting to impose them on others. 

With Hirn and Hallauer I have always held it to be absolutely 
certain tbat the drops are there in the cylinder, whence my use of 
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the word rosée; but I hasten to add that the practical theory 0 
Hirn— which I was the first to formulate, and which is how 
universally accepted—is established independently of this concep. 
tion, and indeed of any hypothesis. It is, moreover, in no = 
shaken, either in its foundation or in any of its parts, by a mere 
fantastic explanation of the natural process that renders dig. 
advantageous the action of the cylinder walls, which action cannot 
be got over. The six equations of the practical theory expres, 
mathematical truths as certain as that two and two make four 
or as any geometrical theory. What must be treated with 
caution is the application that may be made to physical realities 
of theorems which are only stated for ideal beings ; but this is the 
common defect of all human science. Nature does not present g 
single substance of well-defined geometrical form, with the excep. 
tion, perhavs, of atoms, which no one has yet seen. The yi; 
veva principle can never be applied to engines or mechanical combj. 
nations. The laws of thermo-dynamics, laid down for homogeneous 
substances, are never followed by the substances themselves 
Reversible operations—les operations reversibles—cannot be realised, 
Moreover, if practical theory be ansolutely correct, incertituds 
commences on passing to experiments made on actual engines, for 
obtaining data to be introduced into equations for finding the 
values of the four unknowns, Then, doubtless, errors are com. 
mitted: one is obliged to make hypotheses ; and man is reduced 
to the endeavour to minimise some of them and make the others 
plausible. In the special instance under consideration jt jg 
admitted ;—(1) That the laws of thermo-dynamics are applicable 
to steam engines ; that for want of knowing how to do better, the 
internal heat of the working fluid is the same as if the opera. 
tions were reversible. (2) That in tests the engine works 
normally—en régime—with perfect regularity, which is impos. 
sible in practice. One is, moreover, content with mean dots 
established by methods which cannot always be justified. (3) 
People employ imperfect instruments and observers, as well as 
tables of information more or less correct—tables, for instance, of 
steam pressures calculated partially by introducing for Joule’s 
equivalent a number which is not certain. Thus errors are com- 
mitted as to the quality of the steam—‘ dryness fraction "—its 
pressure, &c. 

For these reasons there is only one thing certain in the applica- 
tions of theory, and this is that errors arecommitted. But of what 
magnitude? Who will dare answer this question’ People are 
pleased to consider them small; but the man of science who bas 
penetrated the secrets of Nature, instead of indulging in reveries 
in his study, hesitates and becomes slow to assert, leaving the rash 
to draw conclusions beyond the limits within which he has 
laboured, and beyond those of possible error, ‘‘ And fools rush in 
where angels fear to tread.” 

But let us come to the main point, that which has decided me to 
make the present communication, because the question—rather a 
futile one, by the way—as presented by Mr, X., is rendered more 
obscure than lucid. Mr. X. has not noticed that the Alsacians, in 
their calculations, and myself, in the sentence he quotes, both 
admit that the water, in the form of dew on the metal, is saturated; 
or rather, like so many others who here introduce the conducting 
power of water, he has not a correct appreciation of the special 
properties of water in this unstable condition, on account of which 
it is called saturated. Before 5 rps this subject, however, | 
must makeaslight correction. 1 did not say, as asserted by Mr. X., 
who interprets instead of quoting, that the interchange is almost 
impossible without the presence of this dew. I said that, without 
this dew—saturated—the exchange was almost xi/, at any rate 
negligible ; yes, certainly, negligible in the presence of quantities 
which are neglected, though of much greater importance. Between 
impossible and negligible, there is something more than a simple 
shade of difference. The Alsacians say, then, that the water 
spread over the cylinder walls may be considered as saturated ; 
and, if it were not so, according to the experiments made by Mr. 
Donkin with his revealer, it would become so very rapidly, and 
would arrive at that state of agitation which excites the admira- 
tion of Mr. X. 

By confounding a phenomenon of vaporisation without change 
of temperature with a phenomenon of conduction of heat across a 
mass of water not saturated—an almost instantaneous operation 
with a slow process—Mr. X. would lead one to suppose that he 
does not know what is saturated water.. I will, therefore, explain 
it as clearly as I can, hoping thus to rally to the views of the 
Alsacians all who will give themselves the trouble to reflect. 

Let us place ourselves under the conditions in which Regnault 
operated for studying the properties of saturated steam ; and these 
conditions are not far from being those of ourcylinders. At the 
bottom of a cylindrical vessel there is a layer of water, which we 
will suppose to be very thin, so as to avoid taking into account the 
increase of pressure due to the height of the liquid. On the 
surface of the water rests a piston, which can only rise through an 
effort represented by the pressure of one atmosphere. At the 
first moment, the water and the metal parts which enclose it— 
that is to say, the piston, the cylinder bottom, and the cylindrical 
portion—are at the same temperature, viz., 212 deg. Fah., asalso is 
all the cylindrical portion in which the piston can move on rising. 
In this state, the water, having the temperature corresponding 
with the pressure of an atmosphere, is said to be saturated, by way 
of definition ; and heat can be communicated to it, or abstracted 
from it, through the metal walls, as in steam engines. 

If heat be supplied from without, however slight that heat may 
be and by whatever means, the temperature of the cylinder walls 
will not Secaene higher than that of the water; but a very rapid 
partial evaporation will take place, which will cause the piston to 
rise—very high if the quantity of heat —— in a given time be 
great, and not so high if less be supplied, but without the speed 
being much affected. It is a property of saturated water that it 
cannot remain in contact with a surface hotter than itself without 
evaporating almost instantaneously, until the metal be cooled down 
and equilibrium of temperature established. ; 

Let us now suppose that, by an expenditure of heat, a consider- 
able portion of the water be evaporated, and that the piston rise 
to a great height with all the ——— metal surfaces at 
212 deg. If, by any means, a square inch of metal surface in the 
cylindrical portion could be cooled suddenly, almost instantaneously, 
the steam nearest to the cold metal would be precipitated upon it 
insmall drops, heating it to 212 deg., while the piston would fall to 
supply the vacuum. e piston would stop as soon as the fluid and 
metal together return to the temperature of 212 deg. Saturated 
steam has the property of not being able to remain in contact witha 
surface colder than itself without almost instantaneously under- 
going a partial condensation for re-establishing the equality of the 
temperature. 
if, now, heat sufficient for vaporisation be restored to the square 
inch of metal surface, where the water is spread out in the form of 
dew, evaporation will take place without the temperature of the 
metal changing ; and the piston will return to its higher position, 
so that, once more, water, steam, and metal are found to be at the 
temperature of 212 deg. 

Let us now suppose that all the water be evaporated, that the dry 
steam be saturated to 212 deg., and that the temperature of the 
metal be raised at the place of the same square inch as that 
already mentioned. The steam nearest the metal will become 
Seated ; and the heat will be transmitted, by degrees, slowly 
throughout the whole mass of steam, to be afterwards communl- 
cated, more slowly still, to the surrounding metal. This superheated 
steam will no doubt exchange calories—heat units— with the metal, 
but slowly and on the condition that there be a difference of tem- 
perature. The phenomenon of conductibility reappears. Of a 
truth, in engines, into which superheated steam is introduced, 
ing in tact with the cold metal, another phenomenon 
occurs. The particles of steam nearest the metal are cooled down 
and precipitated in the form of dew, saturated in accordance with 
the steam pressure, and consequently at the temperature corre- 
sponding with that pressure ; the metal also acquires this temper 
ture and not that of the superheating, a fact experimentally 
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demonstrated by Hirn, as no doubt Mr, X. is perfectly aware, 


Hirn deduced from this fact, however, after mean data, that the 
mass of the brig | fluid, in the case of superheating, ceases 
homog , but is d of several layers, concentric 
as it were, one of dew next to the metal, then one of steam more 
less impregnated with moisture, and others at temperatures 
continually higher and higher than that of saturation. ho can 
imagine that steam in this state is at rest, among those at least 
who see things as they occur in Nature and not in books? Hirn 
knew, as if he had seen them, the tumults of the fluid in our 
engines; he knew the violence of the motion of water in the form 
of dew on the cylindrical surface. He knew that these troubled 
conditions escape mathematics, principles, or coefficients, which 
always relate to conditions of repose, Therefore, to submit to a 
reasonable analysis the thermic nee gs of steam engines, he 
was obliged to make use of hypotheses, the most general of which 
is the following :—The principles and coefficients of physics, 
obtained by experiment under other conditions, are also applicable 
to the mean data relating to engines. If Mr, X. knows a 
method for doing better, every wise man would be much obliged 
to him if he will make it known. 

But let us return to the experimental facts mentioned above, 
and conclude. From these facts Hirn has come to the conclusion 
that spread upon all the parts of the cylinder walls which enclose the 
steam, and which vary in size every instant, there is water in the 
form of saturated dew constantly varying in quantity, and having 
a constant tendency to acquire with extreme rapidity the same 
temperature as the metal in contact. Taking an average as a basis 
for calculation, he supposes that all the water present at a given 
moment in the cylinder has a temperature corresponding with the 

ressure indicated by the gauge. He has, moreover, only applied 
this method to two points, the commencement and the end 
of the exhaust—the end especially, because then the great tumults 
are most likely appeased. He was, therefore, a physicist when, 
according to the expression of Hallauer, he considered the saturated 
water, spread in the form of dew over the metal, as the se 
vehicle of heat ; and I have only followed these two illustrious 
Alsatians when I laid down asa principle, that the pernicious ther- 
mic action of the cylinder walls during exhaust is negligible, if the 
metal be dry or without saturated dew at the beginning of the 
exhaust. 

In these successive evaporations and condensations, is there 
nothing which recalls the slow phenomena of conduction of beat 
across a mass of unsaturated water? I do not think so, Thatin 
the thickness of the metal the laws of conductibility apply, is 
doubtless the case; and the brilliant analysis of Professor Kirsch 
bas also shown us the tumultuous waves of temperature of which 
the metal is the arena, I am therefore quite in accord with 
Mr. X., that it is not necessary to attribute the disastrous influence 
of water to its conductive power; I even assert that the conduc- 
tive power of water, not saturated, has nothing to do with the 
thermic phenomena of saturated water. If, therefore, we agree 
on this point, it is not for the same reasons, But I suppose that 
we are wrong; that does not trouble me very much. The 
important point is to measure the importance of the disastrous 
inflaence, and to seek means for reducing or even annihilating it. 
After the polemics of ten years ago—water against metal—to 
suppress the loss, it would be necessary to suppress that which is in 
fault ; for one of the two parties it is the metal, and for the other 
it is the water. I hold that it is both of them which are in fault ; 
the loss will be suppressed when steam engines are made in which 
the steam never comes into contact with a metal or any solid 
material. 

Mr. X, would greatly oblige me if he will read a volume which I 
have sent to the editor of THE ENGINEER, entitled, ‘‘ Etude Expéri- 
mentale Calométrique de la Machine & Vapeur.” He would then 
ne longer expose himself to falsely interpret my views, and give to 
the public as mine the property which is his own, and which I shall 
take great care not to contend for. It is said that only a rich man 
can get a loan, and I ought perhaps to be flattered by the compli- 
ment; but I prefer to acknowledge my poverty, and not be 
dragged into a discussion which only causes a loss of valuable time 
to both writers and readers. V. DWELSHAUVERS: Dery. 

Liége, July 28th. 








THE SUN’S HEAT AND ETHERIAL RESISTANCE. 


Sir,—So far as I am aware, the theory of atmospheric currents, 
as given in text-books, whilst recognising the frictional resistance 
between the surface of the earth and its atmosphere and the 
motion thereby imparted to the latter, does not take into con- 
sideration the centrifugal action of the lower atmosphere, which 
results from the velocity thus imparted to it. If we spin a top in 
asmoky or dusty atmosphere, we obtain precisely the same result 
without the intervention of heat at all. By precisely the same 
result is meant the action of the air at the equator. The return 
current or anti-trade wind at the forties does not appear in the 
case of the top, because the thickness of the atmosphere in which 
it is spinning is, compared with its size, practically unlimited, and 
it can draw its fresh supply from the still atmosphere of the room, 
whereas the depth of atmosphere round the earth being limited, 
that which is ejected from the equator by centrifugal force travels 
towards the poles. In point of fact the earth is a large fan, the 
mountains and waves acting as blades. Regarding the earth thus 
as a large fan acting on the lower atmosphere accounts for the 
slight increase of barometric pressure at the equator, whereas if 
the circulation was produced solely, or even primarily, by the 
action of the sun’s heat in those regions, the barometric pressure 
would be reduced. The bands of Jupiter, if assigned to this 
cause, seem to be consistent with his high rate of rotation, whilst 
they indicate a far more rapid circulation of his atmosphere than 
could possibly be produced by the heat of the sun at so greata 
distance, It is probable that our own earth has at least one band 
rcund the equator, where heavy clouds, rain, and calms are the 
normal conditions, If, then, the rotary motion of a planet alone 
suffices to produce a circulation of its atmosphere, it is clear that 
the sun can be no exception. 

Two currents of water suitably positioned, whether in the ocean 
or in a mill stream, will produce a whirlpool. Two currents of air 
will in like manner produce acyclone. As soon as the air begins 
to rotate it experiences the effect of centrifugal force, and tends 
to fly away from its centre of rotation, thereby reducing the pres- 
sure at that point, and causing a down current from the upper 
atmosphere to restore the balance. Hence the greater the area of 
the cyclone, and the higher the velocity of the wind, the greater 
will be the barometric depression at the centre. Owing to the sur- 
face of the earth near the equator being nearly parallel to the 
earth’s axis, the centrifugal action ceases and calms result. 

Therefore, although there is no ground for supposing that the 
atmosphere of the sun receives more heat at the equator than else- 
where, yet his rotation on his axis will alone suffice to produce a 
regular circulation of his atmosphere together with cyclonic storms. 
It is further clear that the cyclones will commence in the lower 
atmosphere where there are conflicting currents to start them. It 
Seems to be generally accepted as probable that the actual surface 
of the sun consists of highly heated rock, either liquid or solid, or 
both, i.¢., partly liquid and partly solid. The atmosphere consists 
chiefly of oxygen and hydrogen, which circulates on the same 
general lines as the earth’s atmosphere. D ding from the 
upper atmosphere in a combined form at about 40 deg. or 50 deg. 
latitude, it travels towards the equator over the molten seas, and 
is thereby decomposed and saturated with the vapours of sodium, 
carbon, &c.; the aluminium and silicon playing the same part in the 
sea of rock that sodium does in our seas of water, does not vaporise. 
As the decomposed oxygen and hydrogen rises at the equator 
towards the upper atmosphere it b sufficiently cooled to 
ignite, and combines or burns, as an ordinary gas flame. When 
exhausted, or burnt out, it returns to travel again over the hot 
seas, where it is again decomposed ready for its next ascent. 








described, by drawing down quantities of the upper atmosphere at 
their centre, and causing it to rise at their extremities, will sup- 
plement this action and produce whirlpools in the upper atmo- 
sphere, over the edges of which the burning gases will pour with 
pointed tongues ; while the pruducts of combustion and smoke will 
descend in black masses down the vortex, obstructing all view of 
the heated surface within, and appearing to us as a ‘‘spot.” The 
absence of conflicting winds at the equator, coupled with the 
steady upward flow of decomposed gases, will prevent any appear- 
ance of spots there, and the same action, or rather counteraction, 
at the poles will produce a like effect, 

There is, I believe, no direct experimental evidence available to 
enable us to determine the difference of temperature between the 
melting point of rock and that required to boil it, but we may rest 
assured that it covers a very wide range. From the foregoing it is 
clear that the radiating power of the sun depends primarily upon 
the quantity of gas burnt at the photosphere ; but the volume of 
gas supplied for burning depends upon the rate of the sun’s rota 
tion. So long as the heat of the surface is sufficient to decompose 
all the gas which passes over it, the volume of gas burnt will not 
be affected by any fall in the temperature of that surface. There- 
fore from the time the mass of rock assumed the liquid form, until 
it becomes so cold that it is no longer able to decompose all the 
gas which passes over it, the sun’s radiating power will remain 
constant. 

In some of the tremendous outbursts of burning gas from the 
sun, velocities have been noted sufficient to carry the burnt gas 
beyond the immediate power of his attraction; and it has often 
been suggested that comets are thus formed. Admitting that the 
are so formed, let us apply to them the results of Professor Dewar’s 
researches on the liquefaction of gases—see THE ENGINEER, 
June 17th, page 516. As we have just seen, they consist chiefly of 
burnt-out oxygen and hydrogen, t.e., water. The water will 
gradually condense, and find its way to the centre of gravity in 
the form of ice. By degrees, as the cold of interstellar space 
increases and the mass cools down, cther gases will follow suit, so 
that, when far away from the sun’s influence, the whole may be 
a ball of ice, possibly without any atmosphere at all. Its resist- 
ance will then be no more than that of an ordinary planet during 
the greater part of his journey. As it again approaches its peri- 
helion, the more volatile gases will melt and evaporate while yet 
at an enormous distance from the sun. But the central globe of 
ice will take a great deal of melting, and will probably survive its 
journey round the sun. We have then a large lens of ice in the 
centre of a very thin atmosphere. The sun, shining through the 
lens, throws a beam of refracted light in the opposite direction, 
which illuminates its atmosphere like an electric search light. 
Both its actual and angular velocity being great whilst passing 
round the sun, and, its atmosphere being large, the light does not 
reach the extremity forsome time after it has passed the nucleus, 
which therefore gives a curved appearance to the tail. 

The number of known planetary combinations, such as rings, 
double stars, clusters, &c., which the ice may assume, combined 
with the high melting power of the sun for several days together, 
afford scope for endless variations in the display. 

If the above isa true solution of the appearance of comets, then 
the difference in the length of a comet’s tail before and after 
passing the sun ought to bring the question of etherial resistance 
within the range of mathematics. 

One very curious speculation suggested by this argument is, 
that if the heat of the sun’s surface were increased beyond certain 
limits, the brilliancy of the photosphere would probably be 
diminished, G. D.S. 





ELECTRIC LOCOMOTIVES, 


Srr,—Will you allow me, as an old subscriber and constant 
admirer of your paper, to state that your recent article under the 
above heading is inaccurate and misleading in some important 
particulars, You show that an electric locomotive to work an 
ordinary passenger train may have to exert an average pull of 
7750 lb, and a maximum pull at starting of 14,000lb. You goon 
to show that a geared motor tu do this work would have to exert a 
torque of one ton at the periphery of the armature. Assuming 
these tigures to be correct, you are quite at sea in asserting that 
the obtaining of such a torque is a matter of difficulty. On the 
contrary, such torques are every day attained. There are about 
seventy direct-current dynamos of 200-horse power and upwards 
now in use in England, the armatures of which, if used as motors, 
can easily, and without heating or undue strain, exert a continuous 
torque of one ton at a peripheral speed of t. per minute. 
Experience shows us that these dynamo machines can, when used 
as motors, comfortably exert a torque considerably in excess of the 
torque that we put on to their spindles when we use them as 
dynamos. 

Again, the remark you make at the end cf Mr. Spence’s letter, 
in reply to your article, shows that the writer of your article 
believes that the static torque of an armature is less than the 
torque at fullspeed. This of course is not so, If it had been the 
case, there would have been no electric railways. It is the magni- 
ficent starting torque that we can get from the electric motor which 
specially fits it for traction purposes, The armatures of the 

hines above tioned could easily exert a static torque of 
from 2 to 2} tons ; and I fully believe that the Siemens armatures, 
used on the City and South London Railway daily, do exert start- 
ing torques three times the average running torque of one ton. I 
have now before me a design for a large electric locomotive, which 
would be able to exert a starting pull of about 10 tons divided 
between four driving wheels. As this pull is about one-third of 
the total weight on the same driving wheels, it is not probable that 
it can be fully utilised. 

Later on in your article you deal with the generating power 
required for urban or suburban railways, Moret agree with Mr. 
Spence that you have greatly over-estimated the average power 
required, In studying this question I have had the advantage of 
full information afforded me by the officials of both the Metropoli- 
tan and District Railways, and I find the average horse-power con- 
tinuously exerted by the locomotives of these lines lies between 
115 and 140-horse power, which is about a quarter of the power you 
have stated to be necessary. The generating stations you propose 
would therefore have to exert about 1300 electrical horse-power 
instead of 5000. 

Mr. Spence’s proposal to considerably multiply the number of 
motors so as to utilise the adhesion of the passenger car wheels is 
a very taking one, but I think that for some time to come 
the balance of advantages will be found in the use of one or at the 
outside two separate locomotives to work each train. I should 
here point out there is not the same objection to using two electric 
locomotives to a train as there is to using two steam locomotives, 
as in the first case the whole of the control of both locomotives can 
be brought under the hands of one man, and there is consequently 
no necessity to duplicate the staff. 

Mr. Spence’s description of Mr. Van de Poele’s multipbase- 
alternate-current-non-synchronous-combined-with-detached-direct- 
motor system sounds magnificent, but we are a long way off it as 
yet, for the simple reason no —_ multiphase motors have been 
made without rubbing contacts, although it is quite possible this 
may be done in the future, AVELLANA. 

London, August 20th. 





SOUTHWARK BRIDGE. 


Sir,—If this were made a girder bridge on the present piers, 
some 6ft, or 8ft. or more could be taken from the height of the 
centre, thus rendering a structure which is almost useless a very 
valuable one, and really adding another bridge to the City. All 
the heavy fruit and fish traffic going south makes its way over 
London Bridge. Most of this will still do so after the Tower Bridge 
is open, as that will not serve such thickly-populated districts as 





Cyclonic storms, commencing in the lower atmosphere as above 








the old and the erection of the new structure could be done from 
the top, avoiding any centreing below. If an additional girder 
were placed up the middle of the bridge, one-half could be done at 
a time, and the thoroughfare kept open. The future footways 
should be carried by cantilevers outside the girders, giving the 
whole width of piers for the road traffic. By the substitution of 
girders all the width between the piers would be available for 
water traffic instead of the centres only, as at present. The whole 
of the iron work of the old bridge would be released, and the sale 
of it do something in reducing the cost of the alteration. 

63, Finsbury Park-road, London, N. EpwaRD WEIR. 

August 22nd, 


PORTABLE RAPID ROCK DRILLS ON HIGH CLIFFS IN THE 
RESCUE OF THE DROWNING. 


Srr,— Whatever form of life-saving apparatus is to be employed 
for the rescue of the drowning, in those special cases where the 
rescuers are placed upon high cliffs above, perhaps the basis or 
hold of the most rapid, satisfactory, and portable apparatus will 
be something after the present style of the Board of Trade’s 
pointed iron staves or pins, which in certain soils and soft rocks 
can with a sledge-hammer be quickly inserted into the earth, and 
to which pins the derrick cranes or rope ladders will be attached 
or made fast. In those cases where the fixed points have to be 
made immediately in very hard rocks, these pointed iron staves 
are practically useless. Hence I suggest their substitution by 
some portable, rapid, simple, and easily hand-worked rock drills, 
which an ordinary coastguard or chance labourer could readily 
apply. On public grounds, I should be much indebted for sugges- 
tions and references as to the most efficient and economical means 
to provide for such a portable apparatus, with a view to decrease 
our augmenting and alarming annual mortality bills from drowning 
fatalities. J, LAWRENCE-HAMILTON, M.R.C.S., 

Late Honorary President Fishermen’s Federation. 
30, Sussex-square, Brighton, 

August 13th. 


THE LIVERPOOL WATER SUPPLY. 


Sir,—After having read the article contained in your journal of 
the 15th ult. descriptive of the great works for the water supply of 
Liverpool, I have m in tant expectation that some com- 
ments would have been made on the omission of the name of the 
eminent engineer, Mr. Thomas Hawksley, as having originally 
designed those works, 

During the month of May, 1888, I spent some time at the office 
of Mr. Hawksley in examining the very numerous working draw- 
ings, upwards of 400 in number, prepared there under his direc- 
tion, the i age dam and other works being then in —_— of 
construction. The drawings were admirably designed and elabo- 
rately detailed, the result of his exceptionally long and extensive 
practical experience. Jas, ABERNETHY. 
4, Delahay-street, Westminster, August 9th. 








PATENT RENEWAL FEES. 


Sir,— Under the new rules and schedule thereto, after Septem- 
ber 30th next, the cost of enlargement of time for payment of 
renewal fees—which was heretofore £3 for one month’s enlarge- 
ment, £7 for two months’ enlargement, and £10 for three months’ 
enlargement, has also been reduced ; and under the new regula- 
lations will be £1 for one month’s enlargement, £3 for two months’ 
enlargement, and £5 for three months’ enlargement. The new 
scale of fees will apply to all patents now in force, whether renewal 
fees under the old regulations have already been paid in respect of 
same or not. E. P. ALEXANDER AND Son, 

Fels. Chartered Inst. of Patent Agents. 

19, Southampton-buildings, August 9th. 





ENGINEERS IN INDIA. 


Sir,—Only about two months ago I wrote a letter, which you 
were good enough to insert, warning engineers against accepting 
aru salary for service in India, as that coin was only worth 
154d., and was likely to fall in value to 7d. 

in this short time it has fallen to 144d., and will certainly con- 
tinue to fall. Thus an engineer who engages for service in India 
will, by the time he arrives there, draw about 5 per cent. less pay 
than he bargained for, and will probably end in getting half. 

Let engineers go abroad for any pay they think fit, but let them 
all refuse to accept it in a currency of doubtful value. 

AN INDIAN ENGINEER. 








THE INSTITUTION OF CIVIL ENGINEERS. 


SUBJECTS FOR PaPERS, SESSION 1892-93. 


THE Council of the Institution of Civil Engineers invites original 
communications on the subjects included in the following list, as 
well as on any other questions of professional interest. This list is 
to be taken merely as suggestive, and not in any sense as ex- 
haustive. For approved papers the Council has the power to 
award premiums, arising out of special funds bequeathed for the 





urpose. 

The Council will not make any award unless a communication of 
adequate merit is received, but will give more than one premium 
if there are several deserving memoirs on the same subject. In 
the adjudication of the premiums no distinction will be made 
between essays received from members of the Institution or 
strangers, whether natives or foreigners, except in the cases of 
the Miller and the Howard bequests, which are limited by the 
donors. 

1. Standard Forms of Tests for Materials used in Engineering 
Construction. 

2. The Methods and Cost of Converting Limestones into Lime. 

3. The Design and Construction of Railway Passenger Carriages, 
having reference to (a) strength and safety ; (b) ease and smooth- 
ness of motion; (c) durability; (d@) moderate deadweight; (e) 
facility for entrance and exit; (/) lavatory accommodation ; (g) 
provision for refreshments ; and (/) sleeping arrangements. 

4. The Cost of working Electrical Tramways, taking account of 
interest on capital, and of a sinking fund for depreciation. 

5. Ship Canals, and the Canalisation of Rivers. 

6. The Design and Construction of Ship Railways. 

7. The Failures of Reservoir Embankments and Dams, and the 
Causes to which they may be ascribed, with suggestions for avoiding 
or remedying them. . 

8. The Disposal of Town Refuse by Burning, and the application 
of the heat thereby generated. 

9. The Action of Weirs in times of Flood. 

10. The Working of Inclined Retorts in Gasworks, 

11. The Design and Construction of Modern Gasholders of large 


size. 

12, The Carburetting of Gases for Illuminating Purposes. 

13. The most suitable form of Electric Light Mains, having 
regard to durability, economy of conducting material, and facility 
for making and laying house connections, 

14, The Risks of Electric Lighting to life and property, with the 
means to be taken to prevent or lessen them. 

15. Plant for the Construction of Sea Works. 

16, The Methods of and the Machinery for Tunnelling " 

17. The various Systems of Mechanical Ventilation for Mines 
Long Tunnels, Underground Railways, Sewers, &c. 

18, The Design of Lofty Iron and Stee] Structures, 

19. The Laying-out of Engineering Workshops. 

20. Modern Machine Tools and Workshop Appliances. 

21. The Continuous Running of Steam and other Engines, with 





Lambeth, Walworth, Kennington, Battersea, &c. The removal of 


details of construction. 
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22. The best Arrangement of Engine for any given Electric 
Light Station. 
23. The various Systems of utilising Compressed Air, Water, and 
Liquefied Gases for Motive Power. 
24. The recent developments of Mechanical Refrigeration. 
25. Coal Shipping oat Discharging Apparatus. 
26. The Method of Trans-shipping Grain, and its Classification 
and Storage in Granaries. 
27. Tae Structural and other Defects of Iron and Stes! Ships, 
and their Causes. 
28. Tae most Recent Types of (2) Passenger and Mail Steamers ; 
(4) Cargo Steamers ; (c) Warships ; and (d) Ferry Steamers. 
29. The Comparative Efficiency of Different Types of Marine 
Engines, 
as 30. eens Motors for (a) Inland Navigation; (+) Ocean 
essels. 
31. Mechanical Propulsion for Lifeboats and for small Undecked 
vessels, 
he a Raising of Wrecks, with a Description of the Plant em- 
ployed. 
33. Mining Operations, including the Sinking and Timbering of 
Shafts, Fixing Pumps, &c. 
34. Coal-winning in seams situated at great depth below the 
surface. 
35. The Surface Arrangements of Collieries, including those for 
banking, cleaning, sorting, screening, and shipping the coal. 
35. The best means of Utilising the Slack of Non-caking Coal, 
including Briquette-making. 
37. Recent Improvements in Pumping Machinery. 
38. Quarrying Operations and the Plant Employed. 
39. Recent Blast Furnace Appliances, with reference to tempera- 
ture and pressure of blast, &c. 
40. The Modern Practice in the Manufacture of Finished Steel, 
having regard to increase of output and diminution of cost. 
41. The Present Position of the Manufacture of Basic Steel. 
42. The Manufacture of Aluminium and its Alloys. 
43. The Influence of the Minute Admixture of Metals on the 
properties of Metallic Alloys for Engineering Uses. 
44. The Concentration and Sizing of Crushed Ore and other 
materials, 
45. Tin Dressing as practised in Cornwall. 
46. The Manufacture of Lead and the Extraction of Silver. 
47. Smelting processes as applied to the Extraction of Precious 
Metals from their Ores. 
48. The treatment of Gold and Silver Ores in the United States. 
49. The Electro-deposition of Copper. 
50. On the application of Water Power and its Transmission to a 
distance by Electricity. 
51. The Design of Electric Locomotives, 
ae The Practical Working of Multiphase Alternating-current 
Motors. 
53. The Design and Manufacture of Small Arms and of Quick- 
firing Ordnance, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

100-2. rails.—The first 100-lb, rails laid in the United States 
were the Sandberg rails laid in the St. Clair tunnel about two 
years ago. Early in 1892 the New York Central and Hudson 
River Railroad adopted a 100-lb. section designed by Mr. P. H. 
Dudley for the five miles of four track between its New York 
terminal station and the Mott Haven Junction, over which lines 
there is such an enormous traffic that the maintenance of track is 
a difficult, dangerous, and costly work. This rail is 6in. high, 
54in. wide over the flange, and is laid with steel tie-plates on 
wooden ties, while steel ties are now being made for this track. 
The Pennsylvania Railroad has now adopted a 100-lb. rail for use 
on some of the crowded parts of its line, and has ordered 2000 tons 
of these rails. They have ‘55 per cent. of carbon, and are of a 
similar type to the Pennsylvania Railroad 85-lb. rails, differing 
from the type of section now most generally used in the great size 
of the head. The'Pennsylvania Railroad rail has 49 per cent. of 
its metal in the head, 184 per cent. in the web, and 324 per cent. 
in the base or flange. The more general proportions are 41, 22, 
and 37 percent. The sides of the head flare outward four degrees 
from the top. The rail is 54in. high—2in. head, 2,in. web, and 
fin. flange—5in. wide over the flange, 27in. width of head at 
bottom, 10in. radius of top of head with jin. radius of top 
corners. The rails will be spliced by angle bars 34in. long with 
six bolts, and laid with suspended joints, breaking joint. The ties 
will be 7in. thick, by 10in wide, J4 to a 30ft. rail, with the joint 
ties 8in. apart. 

A new block signal.—A block signal system for single track roads 
has been given an extended practical trial on one of the western 
divisions of the New York, Lake Erie, and Western Railroad, and 
has proved so satisfactory that it is to be used on other parts of 
the line. The system provides positively against any train entering 
a block while an opposing train of any class, or a preceding passen- 
ger train, is occupying it. The permissive feature applies only to 
freight trains following each other after a time interval, and where 
the conditions are such as to warrant it. It consists first of a 
three-position semaphore; the horizontal—normal and automatic— 
indicates ‘‘track blocked ;” inclined 60deg. below the horizontal 
indicates ‘‘track clear ;” inclined 60 deg. above the horizontal 
indicates ‘‘caution.” There are two blades or arms on each post, 
one for each direction, and are worked from an ordinary signal 
cabin. At night a lamp shows red, white, or green respectively. 
The operating levers occupy a position corresponding to that of 
the blades, so that the operator is well reminded of their position, 
and they are so connected electrically with the telegraph key 
circuits that the operator cannot work his key for answering a call, 
&c., unless the blade is at the danger position. The train dis- 
patcher at the central office notifies the operators of the movement 
of trains and signals to be displayed. The operator cannot answer 
his call for special or signal orders until he has blocked his section. 
There are now 336 miles of track operated on this system with 
entire success, and the cost of equipment is small. 

Railway legislation.—The Inter-state Commerce Committee of 
the Senate—a committee of the national Legislature, and not to be 
confounded with the Inter-state Commerce Commission, which is 
an executive body—has submitted a Bill to require the use of 
safety appliances on railways in the interest of freight train 
employés. The Bill provides for (1) power brakes on locomotive 
driving-wheels ; (2) continuous brakes on freight trains ; (3) auto- 
matic car-couplers for freight cars; (4) uniform height of draw- 
bar; (5) hand-holds or grab-irons on freight cars. The Bill makes 
it unlawful after July lst, 1893, for any carrier engaged 
in inter-state commerce by railroading to put into use any new 
locomotive that is not equipped with power driving-wheel brakes. 
From and after July 1st, 1895, no locomotive can be used that is 
not so equipped and arranged as to be operated in connection with 
the train brake system. After the first time it will be unlawful 
for any company to use any new car or old car that has been to 
the shops for repairs to one or both its draw-bars, that is not 
equipped with the automatic couplers provided for in this 
Act. After July Ist, 1898, it will be also unlawful for any 
company of common carriers to haul or permit to be 
, hauled or used in any way on its line any car unless it is 
equipped with automatic couplers. The Bill is progressive in its 
character, and requires the roads to make the alterations in a way 
that will not work a hardship upon them. From July Ist, 1895, no 
company will be permitted to use any new car or old car which, 
subsequently to the passage of the Act, has been sent to the shops 
for general repairs unless that car has been equipped, as is re- 
quired, with brakes for each wheel, and with a train brake 
apparatus of such a nature that the brakes can be set and released 
by the engine, and after — Ist, 1898, no car of any kind that is 
not so arranged can be used. As a result of inquiries that were 








instituted by the National Convention of Railroad Commissioners, 
it was ascertained that during the year ending June 30th, 1889, 
over 2000 railway employés had been killed in the service, and 
more than 20 000injured. The publication of these facts awakened 
a strong public interest and formulated public opinion in favour of 
legislation on this subject. In a special message to Congress sent 
December 3rd, 1889, the President strongly recommended the matter 
to the careful attention of the Congress, and advi the 

of some measure that would remedy the evil. A petition signed by 
more than ten thousand trainmen was sent to Congress, and in it 
they said they believed that the passage of such a bill would 
reduce by fully one-half the death rate among men engaged in 
railway work. The greatest number of deaths occur in the switch- 
ing and coupling of cars. Statistics show that for the year ending 
June 30th, Te90, the army of railway men in this country footed u 
to 153,235, and out of this number there occurred 1459 deaths an 
13,172 accidents. The total number killed in coupling and 
uncoupling cars was 3694, number injured was 7417. 

The number of freight cars in use is 1,105,042, of which the 
comparatively small number of 87,390 have the safety coupler and 
100,990 have the train brake. The cost of equipping a car with 
the safety coupler and brake is estimated at about 75 dols., so that 
it will be seen that the aggregate cost to the roads will be many 
millions of dollars. On the other hand, the Brotherhood of Brake- 
men, to which only about one-fifth of the men belong, pays out 
not Jess than 37,000 dols. a month—nearly half a million a year. 
One order of switchmen pays out 170,000dols. a year. If all these 
orders were to publish the actual cost they are put to to take care 
of thcse injured in accidents by virtue of the hazardous line of 
their work, it would to millions in a year. 

World's Fair.—W ork is progressing rapidly on the main buildings 
and in the grouads, including much of the work of the landscape 

rdeners in the way of walks, drives, grass plots, flower beds, and 
conus features along the shores of the lagoon. The electrical 
subways, or conduits for carrying the wires, are being built, and 
gas, water, and sewer pipes laid. The sewage from the main 
buildings will be forced to a sewage dis 1 plant by compressed 
air on the Shone system. The Horticultural Building is receiving 
its interior decoration, which is in a deep cream colour relieved by 
a delicate green. The installation of the plants in this building 
will soon be commenced. The Masic Hall and Casino are under 
way, and the Forestry Building is approaching completion. At 
the great terminal station the ground is being graded, piles driven, 
and ties laid. There will be twenty-four tracks, arranged in sets 
of three, the middle one allowing the lead engines to run out. 
The elevated structure for the electric railway through the grounds 
is under construction. The Manufactures and Liberal Arte Build- 
ing, the largest building in the world, has all its main arch trusses 
of 368ft. span erected over the main court, and the gable trusses, 
exterior work, and roofing, are being placed. Nearly all the iron- 
work of the Machinery Hall is completed. Statements have been 
made that the Exposition management is bankrupt, but this is 
officially denied. There is plenty of money in hand, and no finan- 
cial troubles are probable. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

TRADE in all the Australasian colonies is at such a low ebb that 
the unemployed difficulty is assuming alarming conditions. It 
may safely be asserted that stagnation of trade was never more 
keenly felt than at the present time. 

The various Governments being the chief employers of labour, 
now that difficulties have arisen in the floating of loans, has 
necessitated the reduction of expenses, and the cessation of various 
public works. ‘ 

Labour Bureaus have been established under Government 
supervision in New South Wales and Victoria, over 7000 unemployed 
have registered their names in each colony, while in Queensland the 





—= 
The principal decreases are :—Railways, £205,088; dut 
tobacco and snuff, £22,223; ad valorem duties, "£75,000 ; Axed 
Secnte £39,000 ; sale of stamps, £90,000; sugar and molasses, 


4.500. 

While the principal increases are :—Probate duties, £62,000. 
imported spirits, £34,000 ; spirits distilled in Victoria, £12,209: 
fees of office, £10,903 ; Coliban water scheme, £21,793. ; 

The revenue for South Australia is also below the estimate for 
the quarter see | June, 1892, being £710,727, as against £789,058 
for the corresponding period last year. 

The revenue for the financial year was £2,742,341, as against 
£2,732,220 for last year, the treasurer's estimate being £2,796, 002, 
The revenue from railways was estimated at £1,275,000, whereas 
ne approximate revenue was £1,229,597, as against £1,198, 157 for 
ast year. 

The revenue for New South Wales shows an increase of £194,765 
for the quarter, the items being :—Quarter ending June 30th 
1892, £2,857,673 ; quarter ending June 30th, 1891, £2,662, 908" 

The principal items of increase are in the following :—Customs 
£165,378 ; eg £46,679 ; railways, £6360. The revenue for 
the year ending March 31 shows a large surplus in New Zealand, 
The revenue for the year was estimated at £4,361,000, the actual 
revenue exceeding the estimate by £87,000. The estimated 
expenditure was £4,192,000, while the actual expendituro was 
£4,165,500, being £26,500 below the estimate. 

A scheme which has been under consideration for some time has 
again come into prominence, for amalgamating about twenty of 
the collieries in the Newcastle (N.S. W.) district, the valuations of 
which amount to nearly two millions sterling. If the whole of the 
Northern Collieries are included in the trust, the capital would be 
augmented by another million. The assets of about half the 
group of the twenty collieries propane is set down as £1,300,000, 
while their combined capital is £1,000,000. 

On the larger basis, the amount of the capital it is proposed 
should be divided into £1,000,000 debentures and £2,000,000 shares, 
and it would require an income of £300,000 to meet the charges 
for interest, sinking fund, &c. To provide such a revenue, from 
290,000 to 300,000 tons would have to be the annual output if only 
2s. per ton profit were realised, or 230,000 tons at 2s. 6d. per ton 
profit. 

It is considered that the purchase of the twenty collieries named 
might be effected for £1,800,000, in which case the annual expen- 
diture for interest on debentures and shares and contributions to a 
dual sinking fund would, it is estimated, reach £174,000. 

If the whole of the capital were not forthcoming from the loca] 
capitalists, it is understocd that a suggestion will be made to place 
the debentures, and at least one-half of the preferred and also of 
the ordinary shares, upon the European market, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A CONTINUANCE may be reported of the fairly steady tone which has 
characterised business for some time past, though the autumn can- 
not be said to open with the promise which has been the case in 
some previous years, If foreign demand would improve ina more 
pronounced manner, the situation would be considerably more 
favourable. At present, however, a number of the chief foreign 
markets continue to exhibit signs of weakness. 

Marked bars are in fair demand at £8, with £7 for medium 
Ta: and £6 for common. Puddled bars remain at from £4 to 

4 2s, 


The slightly easier prices of spelter have afforded some little 
relief to manufacturers of galvanised iron, but the rates obtainable 
for galvanised sheets continue to be the subject of complaint by 
makers who declare that the margin of profit is in most cases much 


State of the Stock and Share Market, June, 1892, 




















Annual Capital. Dividends. Rasereo 
Cc i —" Number Amount Rate per cent | and un. 
ompanies. a by ent, 
™ present of of — - per anpum of When payabl-. og 
prices. shares. shares. P@¢™P- fast dividend. j 
Banks :— ead. £ 2s 4. Per cent. £ 
Australian Joint Stock 615 0 77,239 10 900 15 Jan. and July 506,503 
Commercial of Syduey » 0 0 24,000 25 2 0 0 25 0. 831,068 
New Sou Vales .. : Z : : 511 1 62,500 20 20 0 0 174 April and Oct. 988,193 
Queensland National .. oie 8 00 160,000 10 5 0 0 10 Jan. and July 503,438 
Royal of Queensland : ; +3 _ 100,000 10 5 00 6 Do. 42,515 
Union nt we. ee ; ; Sane 5 3 5 60,000 25 25 0 0 12 Do. 1,016,003 
Bank of North Queensland es ; 4 2 100,000 10 500 5 Do. 4,231 
Steam :— 
Balmain Ferry Company . 10 14 4 78, 1 015 0 10 Do. 1,983 
BemGemt .. .. .. .. 10 0 0 | 105,178 1 O17 6:1). f Do. » a1019 
Do. (New Issue) . _ 44,822 1 os @ ig Do. ) te 
Hunter River (New Issue) .. 2 “ _— 5,500 10 10 0 0 None Feb. and Aug. 23,173 
eae f : 8 00 16,599 4 400 10 April and Oct. 32,415 
Newcastle Steamship Company -- 60,000 1 ; 8.8 i 10 May and Nov. ae 
Do. Pref. (iCs. paid up) ~ 60,000 1 010 0 f Do. ee 
North Shore Ferry Compary : 514 8 40,000 | 1 10 0 10 April and Oct. 340 
Port Jackson . : Sea 1400 20,000 5 300 6 Jan. and July 4,289 
Insvrance :— 5 
Australian Mutual Fire , ere: i & 8 3 4 100,000 1 026 89 May and Nov. 75,436 
City Mutual Fire .. .. .. .. . ba ate I 10 0 150,000 1 020 10 Jan. and July m4 
Miscellaneous :— 
Broken Hill Water Supply - 150,000 1 015 0 ~~’, - — 
Colonial Sugar Company 718 5 66,316 20 2000 ) 10 April and Oct. ' 
10. ee -- 8,684 20 10 00 ‘ 10. 
Hudson Brothers, Limited or ; - 300,000 10a, 010 0 5 Feb. and Aug. 
Do. (Preferential) — 60,000 | £1 -- 10 10. 
Goulburn Gas.. .. ae - 1000 10,000 | 1 100 174 Jan. and July 
Goldsborough, Mort, and Co. - 450,000 10 100 10 April and Oct. 
Manly Gas Pe ae nha ~ -- 20,000 | 1 015 0 8 Jan. and July 
Melbourne Tramways .. : 10 0 0 960,000 | 1 010 0 20 Jan., Ap., July & Oct. 
North Shore Gas .. ee 80,000 1 100 6 Feb. and Aug. 
Pitt, Son, and Badgery, Limited 100,000 1 010 0 10 Jan. and July 
Silverton Tramways .. .. .. .. — 164,839 5 100 70 Quarterly 
Sydney Hydraulic oa ae oe - 130,000 1 010 0 | Jan. and July 
Sydney Tram and Omnibus Company . an ae -- 81,000 1 015 0 Interim 10 April and Oct. 
Burwood .. .. . 60,000 1 100 — - 
Do. (New) .. .. oa 40,000 1 090 - — 

Do. (Extended) .. a 60,000 1 c--— a -- a = 
Do. (Contributing) == 60,000 1 010 0 a —_ — 
Oe eae - 18,000 | 5 5 0 0 | 8 Jan. and July 10,030 
Newcastle Coal Company .. -- 10,000 | 18 10 0 0 /203. p.s. 6 mos. Do. 7,241 
a -- 80,000 1 100] —_ Do. 1 3.658 

Do. (New Issue) .. ~ 20,000 | 1 012 0 10 Do. 7 
Vale of Clwydd ‘ ibréa ke Seaeeree os 30,000 1 100 —-- Do. = 178 
re ier ita ons Jox- Son, Wi. ae “es oe hewe-) Paes ae 10,000 | 10 10 0 0 40s. p.s. 6 mos. Do 84,178 
EE be 0 ae ei. om 10,000 | 6 600 -- — said 
West Wallsend (20s. paid) .. 90,000 | 1 oe 8 1) 19} Do 
West Wallsend (Preference) | 39,847 | 1 Oo1l0if “4 . 
nee 811 6 | 70,000 |; 1 100 }} 6 \ a 

Do. New (12s. paid) .. - 20,000 | 1 012 0 |f April and Oct. 6,000 

Do. _ Pref. (11s. paid up) a 20,000 | 1 | O11 0 | 12} J 
Young Wallsend .. .. .. —_ 67,000. | 4 298 1 — — 








numbers do not fall far short. New Zealand is credited with 
having found employment for 2300 persons who have registered 
their names, 

Victoria is adopting drastic measures in the cutting down of 
expenses in the Government service; since the Acting Com- 
missioners for Railways have been in office, close upon 300 persons 
over sixty years of age have retired or resigned for retrenchment 
reasons, 

The revenue returns for Victoria show the following result:— 
For the financial year, £7,728,827 ; against, £8,843,587 for the 
corresponding period of last year; while the revenue for the 
eng d ending June, 1892, was £1,906,536, which is £165,887 less 
than the revenue for the corresponding quarter for last year. 





lower than is at all satisfactory. £11 12s. 6d. continues to be the 
average quotation for 24 gauge in bundles, delivered Liverpool. 
Plain sheets are £6 17s, 6d. for singles, £7 to £7 5s. for doubles, 
and £7 17s, 6d. to £8 for lattens. - ; 
Hoops are in tolerably good demand at £6 12s. 6d. There 1s 
only a quiet trade for tube strip, but fine strip is in good inquiry. 
Generally speaking, merchants’ stocks of finished iron are low 10 
most de ents. For best sheets some makers are asking ~ 
for singles. Boiler [ are in tolerably good call at £8 upwa' +4 
The upward tendency of pig iron is still observable, and the 
not have ad- 
will have to be 
The firmness of the market in 


general impression seems to be that the autumn will 
vanced very far before considerably higher prices 
paid than have lately prevailed. 
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this department is considered to be due to the depletion of stocks 
and limitation of production consequent upon the recent Durham 
strike. The effects of this have not yet passed away, and the 
manner in which the iron trade of the country has been influenced 
thereby is impressively shown in the recently issued statistics of 
British iron trale. This was the subject of some conversation this 
afternoon, and business men were expressing some surprise that 
the production of British Pig iron during the present year should 
have been 25 per cent. less than in the corresponding period of last 
year, and that stocks should have been reduced during the same 
time by as much as 46 per cent. Under such circumstances the 
current firmer tone of crude iron in the Northand Midlands alike 
js not to be wondered at, and the view was generally entertained 
to-day that values would continue to advance during the autumn, 
for it must be some time ere this great depletion of stores and 
output can be made up. Finished ironmakers, it may be also 
noted, are likewise expecting that when the rates of crude material 
become more pronounced, they will thus be able to obtain better 
figures than they are at present able to command. 

‘All-mine hot-blast are quoted from 63s, 6d. to 65s, and 38s, 6d. 
to 40s. Midland sorts continue firm at 44s, 6d, to 45s, for 
Northamptons and 44s, to 44s, 6d. for Derbyshires, with 47s, 6d. 
to 48s. for Lincolns, 

The engineering trades continue satisfactorily engaged, more 
particularly in the manufacture of general machinery, and also in 
machine tools and fittings. Some of the engine-building esta- 
plishments are also better engaged, alike for home and export, 
Boilermakers are tolerably well employed. Some good contracts 
are in hand for bridge work. 

Fortune seems to be smiling upon some of the Midland metal- 
ware firms engaged in the manufacture of military requisites. 
This is clear from the position of the Birmingham Small-Arms and 
Metal Company. An interim dividend for the half-year ended 
December 31st last at the rate of 20 per cent. per annum, amount- 
ing to £20,315, was paid on January 30th last, and the directors 
now recommend that a further dividend at the same rate be paid, 
and a bonus of 5s, per share. This will require an additional sum 
of £30,472 10s. The directors recommend that the dividend and 
bonus be paid on September 2nd. After payment of the dividends 
there remains the sum of £8193 14s, 10d. This the directors 
recommend shall be carried forward, At Small Heath, the first 
half of the contract for magazine rifles has been completed with 
perfect success. Full deliveries were regularly made to the end of 
the order for Mark I rifle. Preparations are now being made for 
the production of Mark II. be ammunition works have been 
very partially employed, in consequence of the absence of orders 
for quick-firing ammunition. It is hoped that when the Govern- 
ment have decided on the nature of the powder to be used, fuller 
employment will be found for this department. 

Among the firms who have been lately troubled in connection 
with the vexed question of works’ assessment may be numbered the 
Gloucester Railway Carriage and Wagon Company. At the cum- 
pany’s general meeting this week, it was stated that there had 
been an increase in the amount paid for rates and taxes, owing 
chiefly to the increased assessment put upon the premises by the 
local authorities. They felt they were being pressed upon unduly, 
and in conjunction with other parties in the re | they tried to fet 
the assessments reduced, but had only partially succeeded. The 
condition of the South American market has also been against firms 
engaged in this class of trade. It was further stated at the 
meeting that the work in progress—£28,806—included goods 
made under contract for South America, which they had not yet 
delivered ; because they had not yet arrived at a satisfactory 
settlement in respect of them. Arrangements were, however, in 

rogress, which would lead to a satisfactory settlement, Happily, 

owever, the chairman was able to point to the safe position 
assured to the company by the magnitude of its reserve funds. 
A dividend was recommended amounting to £7 17s, 1d. per cent. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—In the iron market there is a continued hardening 
tendency as regards some foundry brands of pig iron, but no 
really appreciable improvement can be reported so far as the actual 
condition of trade throughout this district is concerned. Recently, 
it ie true, rather more work has been coming forward in one or two 
sections of the engineering industry, but not of sufficient weight 
to represent any really renewed activity, and generally the 
condition of the engineering trade is anything but satis- 
factory, slackness prevailing throughout most departments, 
and establishments, as a rule, only kept going with work 
taken at very low prices. Users of iron in this district 
certainly do not believe in any advanced prices for raw material, 
based upon any improvement in the iron-using industries, and the 
higher prices that are just now being quoted for some brands 
coming into this market only tend to still further restrict pur- 
chases to the smallest —_ quantities for immediate require- 
mente, The advance that has so far taken place has been chiefly 
in outside brands offering here, such as Middlesbrough and Scotch, 
and the upward movement is regarded as due mainly to the 
temporary scarcity of Middlesbrough, resulting from the recent 
strike, and the pressure just now for supplies for shipment, and 
not to any increased requirements for home consumptior.. 

he Manchester Iron E ge on Tuesday was not more than 
moderately attended, and the business doing generally was of no 
very great weight, the chief noticeable feature being the further 
advance in all the prices quoted for foundry brands of Middles- 
brough and Scotch iron, which, however, only tended to check 
buying. Lancashire makers of pig iron still report only a slow 
demand coming forward, and their quotations remain on the basis 
of 44s, 6d. for forge to 45s. 6d. for foundry, less 24, delivered 
Manchester. In some of the district brands, prices have shown a 
hardening tendency, and in Lincolnshire foundry sales have been 
made at 45s., less 24, delivered Manchester, which is about 6d. above 
the figures quoted last week, and makers are now endeavouring to 
obtain a further slight advance. Foundry brands of Derbyshire iron 
are also very firm at 48s, to 48s, 6d., less 24, delivered here, with most 
of the makers pretty fully sold for the present. Forge qualities, how- 
ever, remain without any improvement, the demand for these being 
only limited, with supplies ample, and quotations averaging 44s. 6d. 
for Lincolnshire, to 44s, 6d. and 45 . for Derbyshire, less 24 
delivered here. The continued scarcity of Middlesbrough iron 
for immediate delivery is rendering it difficult to obtain the 
supplies required, and in some cases quotations have been 
advanced 1s, per ton, makers now asking about 49s, 10d. for 
good-named foundry brands, with ordinary truck iron ranging 
from 48s 10d. to 49s, 4d. net cash delivered Manchester. For 
Scotch iron there has been a fair inquiry, and upon most brands 
prices have been advanced about 6d. per ton, Govan now being 
quoted at 45s. 6d.; Carnbroe, 47s. to 47s. 6d.; Eglinton, 47s, 9d.; 
and Glengarnock, 48s, 9d. net prompt cash, delivered at the 
Lancashire ports, 

The manufactured iron trade remains without any improvement, 
the business coming forward being still small in weight, and 
scarcely more than sufficient to keep forges going from hand to 
mouth, whilst prices remain low and unremunerative. Delivered 
in the Manchester district, £5 15s, is still the full average figure 
for Lancashire bars, with North Staffordshire qualities ranging 
from £5 15s. to £5 17s, 6d.; ordinary merchant sheets do not 
average more than £7 5s, to £7 7s. 6d., and hoops from £6 5s, for 
random up to £6 10s, for special cut lengths, but makers, as a rule, 
are only very poorly supplied with orders, 

In the steel trade there has only been a very limited business 

oing, either in raw or manufactured material. Good found 
hematites are still quoted at about 58s. to 58s, 6d. for small parcels 
delivered to consumers in the Manchester district, but larger 





there are some very low sellers in the market. Steel billets are 
just now meeting with very little inquiry, and £4 12s, 6d. repre- 
sents the full price quoted by makers in this district, with sellers, 
in some cases, prepared to come considerably below this figure to 
secure business. There are very few orders of any weight giving 
out for steel boiler plates, but local makers still quote £7 7s. 6d., 
with Scotch plate obtainable at £7 2s. 6d. to £7 5s. per ton 
delivered here, Common steel plates for tank and shipbuilding 
purposes are offered very low, £6 10s. representing about an 
average figure, whilst steel angles can be bought in some cases at 
under £6 per ton, delivered in this district. 
In the metal market there is still only a very slow business 
doing, with quoted list rates for manufactured goods unchanged, 
but the tendency of prices is, if anything, in favour of buyers. 
Messrs. George Banham and Co., of Pendleton Mills, Salford, 
have just patented a new process for protecting the edges of their 
sewn cotton-duck belting. By this process the edge of the belt on 
either side is hardened to a width of about half an inch, which, 
whilst not in any way interfering with the flexibility of the belt in 
assing over the pulleys, to a very large extent prevents any fray- 
ing out of the edges where they come in contact with the guides, 
and thus very materially increases the life of the belt. The firm 
have also in progress further improvements for case-hardening the 
whole surface of the belt, so as to prevent it fraying out as it is 
worn down or cut into, and which, it is stated, will enable a large 
width of belt to be cut into narrow strips and used, without being 
liable to fraying out. 
The somewhat sensational reports which have appeared in the 
daily press respecting the discovery of extensive coal-seams at 
Ashton Moss, in the neighbourhood of Manchester, have excited no 
little astonishment in quarters where the geological formation of 
the underlying strata of the district is pretty well known. In these 
reports it has been estimated that the area of the coal field that 
has been proved will represent a yield of at least 236,000,000 tons 
of coal ; but, so far as one portion of this area is concerned, the 
so-called ‘‘discovery ” is only a confirmation of wbat has been 
known for the last twenty years as to the existence of an 
unworked coal seam in the district. With regard to the larger 
portion of the area embraced in the so-called new “find” of 
coal, a well-informed correspondent points out that what has 
been assumed to be a coal-bearing strata still remains as doubtful 
to-day asit ever did; and this doubtful area embraces more than 
two-thirds of the new coal field which is supposed to have been 
discovered. 
A very quiet tone continues to be reported all through the coal 
trade, so far as the demand for all descriptions of fuel, except burgy 
and slack, are concerned, and although very few of the pits are 
working more than four days per week, stocks recently have been 
accumulating toa considerable extent. The better qualities of round 
coal are necessarily just now only in very limited request for house- 
fire purposes, and where merchants are in a position to take in winter 
stocks, colliery proprietors in some instances are offering special 
concessions upon current rates ; but generally list prices are being 
maintained on the basis of 12s. to 12s. 6d. for the best qualities, 
10s. to 10s. 6d. for seconds, and 8s. 6d. to 9s. for common housefire 
coals. The lower qualities of round coal, suitable for iron-making, 
steam, and general manufacturing purposes, still hang upon the 
market, and although there is no actually quoted alteration upon 
list rates, prices generally show a want of firmness where anything 
like large quantities are in question, and contracts for forward 
supplies are being tendered for in some instances at low figures. 
At the pit mouth ordinary descriptions of steam and forge coals do 
not average more than 7s. 6d. to 8s, per ton, and are difficult to 
dispose of even at these figures. Eogine classes of fuel continue 
in brisk demand, and so far the holiday stoppages of mills and 
works in the district have had no pose Bes effect upon the 
market, supplies being still, if anything, barely sufficient to meet 
the requirements of consumers. Prices are fully maintained at 
late rates, good qualities cf burgy averaging 6s. 3d. to 6s. 9d.; 
best slack, 5s, to 5s. 6d.; medium, 4s, 31. to 43, 94.; and common 
sorts about 3s. 6d. to 4s, per ton, at the pit mouth. 

The shipping trade continues very quiet, and with surplus sup- 

lies of common round coal pushed for sale at the ports on the 
Nemey, business is extremely difficult except at very low prices. 
Delivered at the Garston Docks, or the high-level, Liverpool, ordi- 
nary descriptions of Lancashire steam coal scarcely average more 
than 8s, 6d. to 8s, 9d. per ton, although 9s. is still the quoted price 
for some of the better 4 alities, and the best Welsh steam coal is 
offering freely at 9s. 6d. per ton, delivered in wagons at Birken- 
head. With regard to contracts for the supply of steamers sailing 
from the a these are being keenly competed for, and judging 
from the fact that even where representatives of collieries have 
been in a position to cut very low to secure contracts, they have 
found themselves undersold, it is evident that some excessively low 
prices have been taken to secure the supply of the steamship com- 

nies, 

Manchester (Thursday).—Farther stiffening in pig iron prices 
since Tuesday, and sellers are cautious about boo ing orders for 
Scotch, some brands being quoted 1s, over Tuesday’s rates, 
inane FOR also firm and hardening, and same may be said of 
some of the district brands of pig iron, Very little business, how- 
ever, doing at the advanced prices, 

Barrow.—The hematite pig iron trade remains very steady, but 
is still quiet so far as new business is concerned. On local account 
steel makers’ requirements are not so great, and the inquiry from 
that source has fallen off somewhat. On continental account there 
is only a very meagre d d. The t of new business 
transacted during the week is of small proportions, there not being 
much confidence shown in the position of affairs, and there is an 
absence of any speculative enterprise. On shipping account little 
is doing. Prices, so far as warrants are concerned, have 
advanced to 50s, per ton net cash. Makers are asking 50s. 
for parcels of Mixed Nos. of Bessemer iron net f.o.b. The 
sales during the week have been chiefly for this class of 
metal, the inquiry for forge and foundry iron being par- 
ticularly small. Makers have not altogether cleared off their old 
contracts, and some difficulty is experienced in some cases in getting 
early deliveries. There are 18 furnaces in blast in North Lancashire, 
and 21 in Cumberland, a total of 39, and it is hardly likely that 
this number will be altered, seeing that it about represents the con- 
sumption. Stocks of warrants have been reduced during the week 
by 497 tons, and now represent 40,436 tons, 

The demand for iron ore is very slack. Average qualities are 
quoted at 8s. 6d. to 9s. per ton net at mines, 

There is a fair amount of activity noticeable in the steel trade, 
but orders are not coming to hand in anything like brisk- 
ness, and a further easing down has taken place this week 
in rails and ship-plates. The business offering in rails is small, 
and heavy sections are at £4 3s., light sections at £5 10s., and 
colliery rails are at £6, There is only a moderate demand for 
steel shipbuilding material, and crown plates aredown at £5 12s, 6d., 
and angles and boiler plates are at £5 10s. and £6 15s. respectively. 
Blooms are at £4 for ordinary, and £5 for best hammered sections; 
wire rods, at £6 12s. 6d. to £6 15s, ; hoops, at £7; tin-plate bars, 
at £4 5s. ; and billets and slabs at £4 5s. to £4 10s. each. ere 
is next to no business doing in these descripti Shipbuilders 
and engineers are fairly busy, but the latter are not so well off for 
work as of late. 

The demand for coal and coke is fair, and East Coast coke is at 
20s. per ton delivered. The shipments for the week represent 
15,766 tons, against 20,670 tons last year in the same week, a 
decline of 4904 tons. Upto date 452,000 tons have been exported, 
against 630,648 tons last year, a falling off of 178,648 tons, 














THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
WINTER stocking of household fuel is now pretty generally 


expected that there will be any increase in price before the lst of 
October, there is no great anxiety to complete supplies in the 
cellar. Next month, on the return of consumers from their 
holidays, the coal merchants will be busier. At present the output 
is quite — to thedemand. The call for the metropolitan require- 
ments is about an average, and the Eastern Counties keep up their 
orders to about the same weight as last year. Quotations remain 
as last given. The colliery —— are not expected to do 
quite as well in the way of profitable working this year as last, the 
lack of work in the general industries having shut off a market for 
the class of fuel needed, while it is not anticipated that there will 
be any increase in other descriptions to compensate for the weak- 
ness in manufacturing sorts. Notwithstanding the unfavourable 
outlook, new sources of supply are being opened up, and deeper 
beds of coal are being sunk to in various localities of the far- 
reaching Yorkshire field. 
There is not any improvement in the secondary grades of steel. 
Although I see it stated that orders are coming more freely to 
hand, there are few evidences of the fact to be found in the course 
of inquiries. No expectation whatever is entertained of any 
change for the better this year. There is more doing, however, in 
crucible steel, one advancing market for higher qualities for special 
purposes being the United States. It is satisfactory in one sense, 
though not in another, as the raw material thus supplied is used in 
making goods which were formerly sent from Sheffield. The 
rolling mills are indifferently occupied, and they are likely to be 
still less busy in the autumn, Once the new Government have 
fairly indicated their naval policy, the large firms, who depend to 
a considerable extent on military specialities, will be more certain 
of their prospects. The work under the special Admiralty scheme 
of the late Administration is now rapidly nearing completion, and 
there is some doubt as to the new Ministry issuing a further scheme 
of naval reinforcement. 
The Sheffield cutlery houses concerned in the Indian trade are 
still complaining of the lack of co-operation on the part of their 
employés in their efforts to retain the Indian market. I have 
already informed you how the action of the McKinley tariff has 
been twofold—first, in closing the American market to British 
goods ; second, in shutting it also against our German rivals, who 
have turned their attention to the Indian market, where they 
have been able to place their cheaper wares to the detriment of 
the more reliable, though dearer, English make. One of our 
cutlery manufacturers, who has been in the habit of doing a very 
large business for many years, has found his orders attenuated of 
late to a very serious extent, so much so that many workmen are 
entirely idle. He tried to come to an arrangement by which they 
should assist him, by conceding a reduction in wages to the extent 
of 5per cent. This was point blank refused, with the result that 
the men are idle, and the German, so far as his people are con- 
cerned, is left with a free hand. The Bombay merchants are 
continually sending home their requests for lower quotations, 
enclosing the price-lists of German houses, and adding, ‘‘ Unless 
you can supply at these figures, it is no use sending.” And, as the 
men won't meet them, they cannot supply, and they don’t send. 
A similar instance of inharmonious arrangement is exciting 
unusual interest at Sheffield. In the great cutlery house of Joseph 
Rodgers and Sons, Limited, Norfolk-street, a wages dispute, for 
the first time in the history of the firm, has attained the magnitude 
of a strike. The men are divided on the subject. A considerable 
number have gone out, and many have stayed in. What 
the firm required was a concession of 5 per cent. on goods 
made for stock. This the Union flatly declined to allow, 
and ordered the men to resist. But they did not all obey the 
command. Several have felt strong enough to defy the Union, with 
the result that the firm are now making for stock on the terms 
originally offered. Even with the concession sought, the firm will 
have quite as much 9s they can do to keep their grip upon the 
market. It is significant, however, of the cast iron attitude of 
trade unions towards industrial conditions that at a time when 
there must be consideration all round, their instructions to the 
workpeople are to yield not one jot, but to stand to the old price- 
list, whatever the result. ‘‘Trade,” they say, ‘‘has been bad 
before, and it will be bad again ; but in the meantime there will 
be good turns. Weare not going to have wages down, whatever 
happens.” Itis a foolish policy, but it is the traditional course 
which has led to disaster in other branches, and it seems impossible 
to teach some trade societies even by the bitter lesson of experience. 
That the men themselves are getting tired of it is becoming evident. 
A letter of rapa appeared in the local papers the other day. It 
was signed by a large number of the workpeople. This is quite a 
new departure in Sheffield. The men have had their names 
printed on what is called a ‘‘ Black List ;” those most obnoxious to 
the trade unionists being singled out for the distinction of bold, 
black type. I question if this course is not actionable, should any 
of the men feel disposed to move. Another indication of a dis- 
sition to resent the official dictation of trade union leaders is the 
Smell for a ballot. It is contended that if the men could vote in 
secret, they would prefer to concede the 5 per cent. and go on 
working. 

A decided fall is reported in ivory. A few years ago it was 
expected that ivory would soon be absolutely unobtainable, and 
what could be had in the meantime would be at famine prices. 
At the last sales the qualities required in the Sheffield trade were 
£3 to £4 lower. This was not owing to any glut in the supply, but 
simply because of the diminished demand. In the higher grades 
of cutlery and other goods where West Coast of Africa ivory is 
used in the handling of the articles, the call has been very light 
for a long time; hence the fall in prices following the decreased 
quantities required. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Nor the least sign of improvement appears in the finished iron 
and steel industries of this district, or in the engineering, ship- 
building, and allied trades, but rather is the tendency the other 
way, and that there should be so much activity in the pig iron de- 
partment with rising prices is regarded as strange, and it is argued 
that this state of affairs connot last. The condition of the pig iron 
trade necessarily depends upon the position of the industries 
which are consumers of pig; the improvement must naturally 
appear in the finished trades before it can in the ordinary course of 
things be seen in the raw material. But the present situation is 
exceptional, and this is due not so much to the exceptional demand 
for, as the scarcity of pig iron. The deliveries of pig iron got so 
much in arrear owing to the Durham miners’ strike that producers, 
though this month making even more than they did prior to the 
strike, are unable to catch up to the demands made upon them, 
and it may fairly be said that the demand for Cleveland pig iron is 
in excess of the supply, and what is more, consumers cannot well go 
to other districts for supplies, because there, especially in the 
Midlands, the scarcity is as great as it is here. The demand for 
pig iron on export account is very keen at present, and it is 
expected that it will be kept up at least as long as the navigation 
season lasts, so that there is no likelihood of stocks accumulating 
either this month, September, or October. What improves 
the position of the maker is that buyers cannot go to 
the warrant stores for supplies if the producer refuses to 
accept the price offered. There is practically no competition with 
warrants now, for the stock is so small—only 16,000 tons—and 
held by a very few gre omy who have determined to keep their 
warrants for the still better = ary which may be looked for as the 
shipping season advances, ould-be buyers of warrants increase 
their offers only to find that the holders have raised their quota- 
tions, the holders keeping their rates 6d. above the figures offered 
by buyers, and the consequence is that there has been no trans- 
action in Middlesbrough warrants for over a month. Only people 








quantities could be bought at 6d. to ls. under these figures, and 





advanced by this time of the year, as a rule; but as it is not 


want warrants now who require delivery at once, and speculators 
leave them severely alone, the business being too risky, and the 
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**bulls” and “bears” might find themselves in considerable diffi- 
culty, for they could not count upon giving delivery. Holders of 
warrants are in no hurry to part with thom. for there is a probability 
of further advances in prices before the close of the navigation 
season. It is believed that there will be no lack of continental 
orders for pig iron during the remainder of the shipping season, 
and merchants who have sold iron without having purchased it 
themselves will find it very difficult to secure supplies. On 
account of this pressure for deliveries, the shipments “4 ig iron 
have increased considerably this month from Middlesbrough ; 
thus, up to Wednesday night, 51,058 tons had been exported, 
against 26,175 tons in July, 26,954 tons in June, and 60,009 tons 
in August, 1891, all to 24th, Continental consumers have been 
takiog more than in the corresponding month of 1891 and 1890, 
and the deliveries over sea are nearly 40 per cent. in excess 
of those of last month. Some people believe that a revival 
of trade may set in during the autumn, and it is pointed 
out that this is a period of the year when revivals often commence. 
It must depend, however, on the finished iron and steel trades. 


Carnbroe ls. G.M.B., f.o.b. at Glasgow, Nos, 1 and 3, are quoted 
43s, per ton; Monkland, No. 1, 44s.; No. 3, 43s. 6d.; Carnbroe, 
No. 1, 44s. 6d.; No. 3, 48s. 6d.; Clyde, No. 1, 48s.; No. 3, 
46s.; Calder, No. 1, 50s.; No. 3, 46s, 6d.; Langloan, No. 1, 
5ls.; No. 3, 36s. 6d.; Gartsherrie and Summerlee, Nos. 1, 5ls.; 
Nos. 3, 47s.; Coltness, No. 1, 53s, 6d.; No. 3, 48s.; ~ ra rng 
at Ardrossan, No. 1, 50s. 6d.; No. 8, 47s. 6d.; Dalmellington, 
No. 1, 48s.; No. 8, 47s.; Eglinton, No. 1, 47s. 6d.; No. 3, 46s, 6d.; 
Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 49s.; Carron, at Grange- 
mouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
have been 6247 tons compared with 8313 in the corresponding 
week of last year. The United States took 440 tons; Canada, 
693 ; South America, 230; India, 250; Australia, 5; France, 34; 
Italy, 170; Germany, 865; Russia, 304; Holland, 10; Belgium, 
55; China and Japan, 325; other countries, 120. The coastwise 
shipments being 2746, compared with 3226 in the same week last 
year. 


a There is no change in the number of furnaces in blast in 





There is this to be considered, that if trade did 
revive, it would recover much more quickly than usual, because 
the stocks are so very small in merchants’ hands and the public 
stores, and makers would not have them to contend against. Con- 
sumers, too, have no stocks, because they have long kept their 
purchases to hand-to-mouth requirements alone. 

The prices of Cleveland pig iron all round show an advance 
this week. Makers have not quoted below 41s. for No. 3 prompt 
delivery, and now 41s. 3d. is generally asked, while merchants 
who sold at 40s. last week were asking 40s. 9d. on Tuesday, and 
have since put up their rates to 4ls., but they can only undertake 
to supply lotsof afew tons. Middlesbrough warrants, which at the 
commencement of the month would not realise over 38s. 6d. cash, 
and at the close of last week were at 40s., cannot now be had under 
41s, 3d. The stock held by Messrs. Connal and Co. on Wednesday 
night was but 16,673 tons, or 8018 tons decrease thismonth. Other 
qualities of pig iron are almost as scarce as No. 3, and the 
ag have all been raised this weel-. Thus No. 1 is 43s. 6d. ; 
No. 4 foundry, 39s. 9d.; grey forge, 39s.; mottled, 38s. 6d.; and 
white, 38s. The price for mixed numbers of local hematite is 
50s. per ton, f.o.b., and demand is very good ; in fact, in excess of 
the supply. The Normanby Ironworks Company have started a 
furnace on hematite, and expect to have another ready very 
shortly. The whole of their three furnaces will probably produce 
hematite iron. Up toa short time ago these furnaces—which are 
about the oldest in the Cleveland district—never used a ton of ore 
other than Cleveland. The imports of ore to the furnaces on the 
Tees are very heavy, larger than they have been in any month this 
year ; and shipowners will not accept less than 5s. 74d. per ton for 
conveyance from Bilbao to Tees. The price of Rubio ore, delivered 
ex ship Tees, is now 12s. 3d. per ton. 

Business in the finished iron and steel trades is very dull, and 
orders in hand are in some cases so meagre that full time cannot 
be worked even this week, though most of the works on Tees-side 
were off all last week. Buyers are also backward about sending 
in specifications for contracts they have made. This week Messrs. 
Jno. Hill and Co,.’s Newport Rolling Mills, Middlesbrough, have 
been laid idle, the men refusing to work because two of their 
number who are members of the National Labour Union have been 
discharged, and they say they will not resume operations until these 
two men are reinstated. They do not blame the firm, but the 
foremen, for the dismissal of the men, and they are of the opinion 
that the foremen are aiming a blow at the Union. The strike has 
been settled by the firm reinstating the men who were discharged. 

The Middleton Rolling Mills at West Hartlepool, which were 
last worked by Mr. Bower, of London, but have been idle for many 
years, have been purchased by a syndicate of West Hartlepool 
—— who intend to commence operations almost at once ; 
indeed it is stated they have already booked a number of orders, and 
that they will employ 400 to 500 hands. The works formerly pro- 
duced bars and other merchant iron, and are situate near the West 
Hartlepool Rolling Mills. Between the Eston Steel Works and the 
Cleveland blast furnaces, Messrs. Bolckow, Vaughanand Co. areerect- 
ing a plant wherein they can mix the molten pig iron as it comes from 
the various furnaces so that a more uniform quality of metal may 
be put into the Bessemer converters. They expect by this means 
to produce a more uniform quality of rail, &c., and thus there will 
be fewer rejections at the hands of theinspectors. When charging 
molten metal direct from the furnaces in the ordinary way, unifor- 
mity of quality is not to be assured. The prices of manufactured 
iron and steel are maintained at the rates that have prevailed for 
several weeks, for though trade is bad they cannot be reduced in 
face of advancing prices for pig iron. 

Iron founders and ieee are not doing well as a rule, and 
in some cases their establishments are running less than half time. 
Pipe founders are rather better off than chair makers, the spurt 
in the rail trade having failed to extend to the chair business. The 
eight hours’ day A rom to have been an unqualified success at the 
Scotia Engine Works, Sunderland, and the workmen em loyed 
there have just presented an illuminated address to Mr. William 
Allan, the proprietor, marking their appreciation of his efforts to 
ameliorate their lot. The experiment has been carried on for six 
months, and so successful has it been that the custom is now per- 
manently established at the works. When it was first inaugurated 
the men submitted to a 5 per cent. reduction, but after a little 
while, it being found that the men turned out as much in the eight 
hours as they had formerly produced in nine, the old rates of wages 
were re-established. Mr. Allan was among the first to adopt the 
twelve o’clock Saturday. The question of the reduction of wages 
in the shipbuilding industry of the North of England is not yet 
settled. On Tuesday there was a private conference at Sunderland 
between the representatives of the Associated Shipbuilding 
Employers of the Tyne, Wear, and Tees, and the North-East 
Coast generally, and a deputation from the Boilermakers’ and 
Iron Shipbuilders’ Society. The employers, it is said, urged 
that other branches of workmen had had. to accept lower wages 
in consequence of depressed trade, and orders for ships were 
becoming fewer and more difficult to get, the rates offered being 
unremunerative. It was pointed out that a similar state of affairs 
— on the Clyde, and that on that river the eH had 

m compelled to discharge a large number of hands, e men’s 
deputation submitted that they had already undergone one reduc- 
tion of 5 per cent. off piece prices at the commencement of the 
eg and that things were not so bad as had been represented. 

t is stated that a notice in definite terms was given to the 
representatives, but it was decided not to publish it until it had 
been before the men for their consideration. 

Mr. William Kidd, Assoc, M. Inst. C.E., late engineer for the 
Skinningrove Iron Co.’s Harbour Works, has commenced practice 
at the Exchange Place, Middlesbrough, as a civil engineer and 
surveyor, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been comparatively strong this 
week. Business has, as before, been chiefly confined to Scotch 
warrants, which have sold from 42s, to 42s, 6d. cash. Scotch 
warrants are at present in demand for foundry purposes, as the 
cost of Cleveland iron is relatively too high. A small quantity of 
Cleveland changed hands in our market at 39s. 9d. cash, and there 
have since been buyers at 40s. 3d., which shows an advance of 9d. 
on the week, as the opening figure was 39s. 6d. Hematite warrants 
have been quoted from 49s. to 50s., but there has been scarcely any 
business in the open market for this class of iron. These are the 
prices of Cumberland warrants, but Scotch-made hematite sells 
direct to the consumers at 50s. to 51s. 6d. 

The prices of makers’ iron have been firmer. Gartsherrie and 
Eglinton, Nos. 1 and 3, have been advanced 6d. per ton, and 





tland this week. 
The shipments of iron and steel manufactured from 
Glasgow are rag yo 4 light, consisting of locomotives worth 
£3226, machinery £12,783, of which £6265 represents sewing 
machines ; steel s £8245, and general iron goods £10,020. 

The pipe founding trade is getting much better employed, and 
the prospect of this branch is very encouraging. General founders 
are, however, greatly in want of work. 

The malleable iron trade has, if anything, been a little quieter, 
but the tone keeps quite firm. Makers are still dependent very 
largely upon the iron trade, which is turning out very well. 6 
export demand is quiet. Orders for unbranded iron are held back 
in consequence of the depression of exchange, An improvement of 
a couple of pence in the value of the rupee would, it is believed, 
bring out Gan amount of work for the Indian market, where 
supplies are now almost entirely exhausted. Prices of manufac- 
tured iron are steady, angles being quoted £5 12s. 6d. ; the lowest 
grade of common bars, £5 15s.; second grade, £6 ; _ grade, 
£6 2s. 6d.; best _bars ranging from £6 5s. to £6 12s. 6d.; nail rods, 
£6 ; sheets, £7 7s. 6d. with the usual 5 per cent. discount. 

The steel trade continues very flat as far as regards shipbuilding 
orders, A few new vessels have been placed, but the work in con- 
nection with them is small in proportion to the capacity of the 
steel works. Prices are quoted on the basis of £6 to £6 2s. 6d. for 
ship plates, while the demand for shipbuilding material is slack. A 
good deal of miscellaneous work is coming into the market, and 
among it considerable quantity of bridge work. Recent orders of 
this latter description include a steel bridge for the Indian Govern- 
ment, 2300ft. long, in spans of 100ft., to be completed by the end 
of this year, the contractors being P. and W. MacLellan, Clutha 
Ironworks, Glasgow. 

The coal trade is fairly well employed, but there is less doing on 
the whole than of late. The demand for steam coal is particularly 
slack, and prices have had to be allowed to drop 3d. per ton. 
There is a good inquiry for ell coal for shipment to the Medi- 
terranean and phen wef but main coal is not so firm. Splint is a 
little better. The prices f.o.b. at Glasgow are: Main, 7s. 3d.; 
splint, 7s, 9d. to 8s.; ell, 8s. 3d. to 8s. 6d.; steam, 9s. 9d. to 10s. 
per ton. = 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A GOOD idea is given of the activity of the Cardiff port by the 
totals of last week. At the Bute Docks the arrivals were ninety- 
four steamers of 68,642 tons, and seventy-eight sailing-vessels of 
16,629 tons, and the total shipments of coal came to 150,275 tons. 
The imports amounted to 32,791 tons, the coal shipments at 
Penarth were 30,142 tons, and at Barry 58,892 tons. During last 
week Swansea exported 28,251 tons coal, anthracite figuring well ; 
and Newport showed a good ave: » 

Several failures of late amongst London traders have affected a 
os = the Cardiff coalowners, but not, I learn, to a very serious 
exten 

Prices continue much about the same, and do not show the 
tendency to run down as buyers would like to see. At present the 
indications are not for touching anything like the low figures 
which prevailed before the slid scale. Midweek quotations 
were as follow, on Change, Cardiff :—Best steam, lls, 6d. to 
lls. 9d.; seconds, 10s, 3d. to 10s. 9d.; best Monmouthshire, 9s. 6d. 
to 10s. 6d.; small, 6s. to 6s, 3d. 

House coal shows no improvement, and throughout Monmouth- 
shire I hear of some por a working oaly half time. This is 
favourable only to the careful colliers, who, having saved a little 
money, can now take their holidays, and the result is constant 
migrations weekly to favourite resorts. The steam coal colliers of 
the Rhondda are not behind in the holiday trips, and railways are 
doing a large passenger business. The Taff Vale Railway suowed 
an increased revenue last week of £2543. 

House coal prices are as follows:—Best household from 12s.; 
No. 3 Rhondda, 11s. 6d.; brush, 9s. 9d.; small, 8s. 

Anthracite at Swansea is in good demand, the best selling at 
14s, 9d. to 15s. 6d., and second quality 12s. to 12s. 6d. Ccke is 
quiet. Cardiff price: Furnace, 16s. 6d. to 17s. 6d.; foundry, 18s. 
to 19s. Swansea: Furnace, 14s, 6d. to 15s.; foundry, 17s. to 18s. 

The slackness in coke and inferior coals is marked. 1 am 
informed of some of the smaller Glamorgan collieries which will pro- 
bably lie by for a few months, and only a small staff be kept to 
keep the water down and the pits in repair. 

In the Swansea district steam coals are ruling low, last quotations 
being from 10s. 3d. to 11s. for best, and seconds 9s, to 10s, 
Patent fuel is at 10s. 9d. to 11s. Trade slow; Swansea export, 
under 3000 tons. Pitwood is in better demand, and prices show an 
improvement. This week in Cardiff 15s, 9d. was an ordinary 
quotation ; Swansea, 17s. 3d. to 17s. 6d. 

In the iron and steel trades there is little moving. The demand 
for tin bars at a few of the works is still good ; and it is well that 
this continues, for if they depended upon steel rails, damping 
down or putting out furnaces and stopping mills would soon take 


place. 

I am glad to see that the workmen are showing a better disposi- 
tion than to persist in the unreasonable demand for a oy cent, 
advance, which some of the workmen’s delegates suggested lately. 
The time is not an opportune one for hampering ironmasters with 
labour — ; and this is so evident that, at a meeting of work- 
men held last week near Tredegar, it was agreed to adopt a 
resolution in favour of sliding-scale principles. Mr. Morgan, 
miners’ agent, figured very creditably as one of the peace advocates 
on the occasion. 

The quotations on Change at Swansea mid-week were as follows: 
yg pig, 42s. 4d, to 42s, 54d.;, trade dull. Middlesbrough, 
40s. 3d.; hematite, 50s. Steel rails, heavy, £4 5s, to £4 7s, 6d.; 
light, £5 5s. to £5 10s. Steel sheets, £7 10s. to £8 10s.; iron, 
£6 10s. to £7 10s. Welsh bars, £5 5s. to £6. Bessemer steel, 
blooms, £4 12s, 6d. to £4 15s.; tin-plate bars, £5 to £5 2s, 6d.; 
Siemens best, same. ay ey Bessemer cokes, 12s. to 12s, 3d.; 
Siemens, 12s, 3d. to 12s, 6d.; ternes, 22s,, 24s, and 26s.; best 
charcoal, 13s. 6d. to 13s, 9d. 

On ’Change it was stated this week that there is a strong likeli- 
hood of several works in the tin-plate trade being sto , tempo- 
rarily, on account of the low prices that now prevail. e outlook 
is not quite so hopeful lately, in part due to the difficulty in moving 
ee upward, and to a falling-off in the half-year’s shipments, 

ere has also been a small exodus of practical workmen to 
America, which gives the impression that an endeavour will be 
made by the tin-plate workers in the States to get supplies of men 
from Wales to aid them in the new ind ° 

This was the plan adopted in the steel rail trade, and it has 
succeeded, as our exports of rails to America are now confined to 


‘ 











a few tons on special occasions, There is a hope, and it is strongly 
entertained here, that the conditions are not favourable for maki 
tin-plate in America, and certainly not at so cheap a rate, 

deal of labour is that of skill and women, and it would 
take a long time to train up new hands, 

Last week the shipments of tin-plates from Swansea amounted 
to 77,511 boxes, and receipts from works to 53,062 boxes, Stock 
in hand now consists of 164,404 boxes, Block tin is at £94 to 
£94 5s. There has been an important discovery of tin in Cornwal] 
during the last few days. 

A special meeting of the Swansea Harbour Trust was held op 
Satu “y last, under the presidency of Sir John J, Jenkins, when 
it was decided to adopt the executive committee’s report, and 
select a successor to Mr. Dixon for the r of general superin. 
tendent and harbour master, at a salary of £800. The Executive 
Committee resolved that the services of the new harbour master 
should be devoted to the trust, and in the matter of giving 
evidence before Parliament or being connected with any company 
or commercial undertaking, shall be prohibited, unless by the 
consent of the committee. A correspondent in a local paper 
owe for the re-appointment of Mr. Capper, on the ground that 
the harbour was never so prosperous as in his time. 

The Cardiff building strike still continues, and a novel strike 
has also taken place in South Wales amongst the tailors, 

The British Archeological Association are holding their annual 
meeting in Cardiff this year, visiting the usual ‘‘camps,” churches, 
and roads, and blending archeology with trips in the country under 
excellent climateric influences. 

The 6ft. Rhondda seam has been struck at the new Caeran pits, 
Maesteg, under the management of Mr. G. F, Adams, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


In the condition of the general iron market of this country 
nothing has taken place which would seem to deserve mention, 
Trade is quiet all round and even dull, yet without depression, 
Generally speaking, a pretty firm tone is kept up, and the state 
appears, from all we can gather, to be conside fairly satisfac- 
tory, in —_ of the want of new work coming up. As stocks of 
every kind are extremely low, the natural course of things will 
probably lead to a replenishing of them before winter sets in with 
its many imperative demands, and in this way some movement 
may ap’ in the iron trade, which is now and been for a long 
time without any animation whatever. Since last report the con- 
dition of iron business in Silesia has rather improved, especially 
with regard to the manufactured iron trade, where buyers begin 
to show less reserve, their stocks having considerably decreased of 
late. Inthe pig iron department a general want of orders con- 
tinues to be complained of. A very moderate business is being 
transacted in the plate and sheet trade ; some small orders for thin 
sheets No, 2 have been booked at M,. 145 p-t., but as a rule 
M. 140 p.t. is paid for that sort, and higher prices are only with 
difficulty obtained. 

No materia] change can be reported to have taken place on the 
Austro-Hungarian iron market. Demand and sale are, generally 
speaking, of a satisfactory character, especially as regards the 
malleable iron department. In pig iron there is rather less doing, 
although some fair orders have been booked, and the works continue 
on the whole larly employed. 

On the French iron market a quiet business is being done. In 
the pig iron branch orders of any weight continue to be exceedingly 
scarce. The malleable iron department is in the same condition 
that has been reported for weeks past. Paris quotations for bars 
are 160f. p.t. as before ; for girders, 170f. p.t. is noted. These 

rices, however, must be regarded as rather nominal, concessions 

ing granted very willingly. 

Quietness continues to reign on the Belgian iron market, 
Although export inquiry appears to have somewhat improved, no 
business of any importance has been done, and prices are main- 
tained with some difficulty on their formerlevel. If home demand 
continues as weak as it is at ag ee: a reduction of prices will be 
inevitable. Quotations are, for bars No. 1, 120f.; plates No. 2, 
135f. to 140f. p.t. at works, The general tendency of the Rhenish- 
Westphalian iron and steel industry may be termed a fairly satis- 
factory one. Even though pig iron is less actively inquired for 
than might have been expected from the general tone of the 
market, the satisfactory condition of the manufactured iron de- 
ss which has been so well maintained of late, cannot but 

ve @ favourable influence on the further development of the iron 
market. Regarding the business done in iron ores, little or no 
change can be noticed, both as regards demand and quotations, 
In the pig iron branch an irregular employment of the blast 
furnaces continues to be complained of, but there is no denying 
that an improving demand is perceptible here and there, especially 
for forge pig. In the Siegerland, spiegeleisen also meets with a 
lively inquiry on home as well as on foreign account, and there is 
also a fair demand coming in for basic. Foundry pig, on the other 
hand, is as yet rather neglected. Stocks have remained as before. 
A firm and generally hopeful tone is prevailing in the malleable 
iron branch, the improvement of former weeks having continued, 
and in some special branches even improved since last letter. Bars 
are in lively request on home account, and the works find less 
difficulty in carrying their quotations. Girders meet with a fairly 
satisfactory demand, but prices are unremunerative in the extreme. 
Hoops are decidedly more easy than formerly, and prices have been 
pretty firmly maintained of late. A very lively activity character- 
ises the plate business, and good employment is secured to the works 
for the near future. Sheets, too, appear to be rather better inquired 
for, and prices have been fairly well maintained on the whole. The 
employment of foundries and machine shops is by no means satis- 
factory. The same may be reported of the wagon factories, which 
are weakly occupied just at present, but will receive fresh employ- 
ment by some pretty large orders that are holding out, An order 
for sixty-five passenger cars will be given out by the Baden 
State Railway. The Erfurt Railway Administration will require 
fifty-two passenger and eleven load wagons, At a tendering for 
sleepers, given out by the Hanover Railway Administration, 
M. 120 p.t. was the lowest offer, others going up to M, 126 p.t. 
For fish-plates M. 101 was the lowest bidding, others ranging 
between M. 103°15 to 180 p.t. The Strasburg Railway Adminis- 
tration has invited tenders for the supply of 16,760 t. railway 
rolling stock. 

Statistical returns show the astonishing increase of the consump- 
tion of beer in Germany since 1883, At that period, with a popu- 
lation of 45} million, in round numbers, only 89 litres per head 
were consumed ; whereas in 1889-90, with 494 million inhabitants, 
111 litres — head were consumed. The income of the correspond- 
ing taxes has also increased in an adequate measure from 63 million 
marks to 79 million marks, This fact will be looked upon as indi- 
vidual views of the beer question may dictate. Many personsagreé 
with Prince Bismarck in holding that beer drinking is apt to make 
people dull and heavy; but all parties must agree in admitting 
that in view of the growing necessity of providing a suitable 
beverage for the rising __ of the lower classes, beer 18 
likely to compete with the pernicious drinking of spirite. 
Krupp will be represented at the Chicago Exhibition by the largest 
gun ever yet made, weighing 122t. In the same compartment 
other war material of several hundred tons will be exhibited. It is 
stated that the expense will amount to 150,000 dols, , 

The Administration of the Munich Tramways have ordered rails 
in total length of 8962 metres at the Bochum Gusstahl Verein. 
They have also sent at their own expense, and directed by the 
municipal authorities, their own engineers to examine those rails 
at the works before putting them to use, and these gentlemen have 
found the rails to be faultless. 


is ©: that various improvements will be introduced next 


t 
year, 1893, in the German-Italian passenger traffic, 
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NEW COMPANIES, 


Tus following companies have just been regis- 
tered :— 
Mechanical Gold Extracting Company, Limited. 


This company was red on August 18th, 
with a capital of £100,000, in £1 shares, to adopt 
and carry into effect an agreement expressed to 
be made between Middleton Crawford, T. J. 
Montgomery, Right Hon. W. Humble, Earl of 
Dudley, and the African and General Exploring 
Company, Limited, of the one part, and this com- 
pany of the other part, for the acquisition of 
certain patents, patent rights, inventions, &c., 
particulars of which are not given, and to develope, 
work, and turn to account the same in such 
manner as the company may deem expedient. 
The first subscribers are :— 

Shares. 
C. Piper, The Park, East Molesey .. .. .. .. 
W. H. Ran 4, ‘Treherne-road, North Brixton 
G. H. Goodman, 18, Victoria-square,8.W. .. .. 
C. C. Stone, 1, Frederick’s-place, Old Jewry .. 
F. D. Patullo, 80 and 381, St. Swithin’s-lane, E.C. 
J. A. Wilkie, 22, Richmond-crescent, Barnsbury 
A. Glencross, Virginia House, Walthamstow... 

The ber of directors is not to be less than 
three nor more than seven, the first four being 
appointed by the African and General Exploring 
Company, Limited, the Right Hon. William 
Humble, Earl of Dudley, the subscribers, and 
M. Crawford. Qualification, one share. Remu- 
neration to be determined by the company in 
general meeting. 


et et te et et 











LAUNCHES AND TRIAL TRIPS. 


On Monday, the 22nd inst., Messrs. Murdoch 
and Murray launched, from cheir shipbuilding 
yard at Port Glasgow, a new first-class coasting 
ateamer of 500 tons deadweight for the Eglinton 
Chemical Company of Glasgow. is vessel has 
been built to the specifications and plans of 
Messrs, MacNicoll and Co., Glasgow, and under 
their superintendence, also to Lloyd’s highest 
class, with considerable additional ening 
to enable her to take the ground loaded. She 
will be fitted with powerful triple - expansion 
engines by Messrs. David Rowan and Son, 
Glasgow, and will have all the latest improvements 
to insure quick despatch in handli i On 
— the ways she was named Eglinton by Miss 
Donald, of Castle Park, Irvine, daughter of the 
manager of the owners’ company. 

On Tuesday, the 23rd Au the @ Iron 
Shipbuilding Company, of Willington Quay-on- 
Tyne, launched a steel screw steamer, built on 
account of Messrs. Wigham Richardson and Co., 
for the Royal Hungarian Steam Navigation 
Company, “ Adria,” and of the following dimen- 
sions, viz: — Le , 248ft.; breadth, 34ft.; 
depth, 23ft. 4in. moulded; built to the highest 
class of Lloyd’s 100 Al, spar decked. This vessel 
has water ballast fitted right fore and aft on the 
cellular system, and is also fitted with all modern 
improvements for the rapid loading and dis- 
charging of cargo, including four extra-pewerful 
doub! e- cylindered steam winches, direct-acting 
steam windlass, large donkey boiler, steam 
steering gear, and Hastie’s screw gear aft. The 
engines, which are to be supplied by Messrs, 
Wigham Richardson and Co., of Neptune Works, 
Newcastle-on-Tyne, are of the triple-expansion 
type, of large power, to drive vessel ten knots 
per hour at sea. On leaving the ways the vessel 
was named the Szent Laszlo by Miss Nolland, 
daughter of the superintendent of the company. 











NAVAL ENGINEER APPOINTMENTS,—The follow- 
ing appointments have been made at the 
Admiralty :—Staff Engineers: John Pitt, to the 
Centurion, and Thomas New, to the Barfleur, to 
date August 15th, 


THE BLOCKLEY SEWAGE ScHEME.—A special 
meeting of the Shi -on-Stour Rural Sanitary 
a by | = on Saturday last to ener 

e schemes for the sewe' sewage disposal, 
and water supply of Blockloy, adie hone been 
prepared by Mr, Willcox, C.E., of Birmingham. 
A letter was read from Lady Northwick, in which 
she expressed her intention of contributing 
liberally towards the cost of the proposed under- 
takings. After some discussion, the schemes 
were unanimously approved, and Mr. Willcox was 
instructed to proceed with the plans and estimates 
with a view of animmediate application to the Local 
Government Board to sanction a loan, 


INTERNATIONAL ELECTRICAL EXHIBITION AT 
MILAN.—Prelimi steps have been taken by a 
body of gentlemen in Milan for the organisation 
of an electrical exhibition in that city in the 
spring of 1894, and a committee has already been 
constituted, Asit is n for the committee 
to decide on the size of the buildings required, 
intending exhibitors are requested to fill in a 
preliminary form, giving assurance of the inten- 
tion to exhibit and an approximate estimate of 
the space which would be ired. @ space 
occupied could be paid hag » exhibitors at a 
moderate rate. In order that the exhibition may 
open a field of serious investigation to all in- 
terested in the marvellous progress of electricity 
and the branches of engineering connec 
therewith, it is desired that in erecting the 
engines, boilers, and electrical apparatus of every 
description, proper measures should be taken to 
pe ms thelr. bet e tested. Besides the usual 

rizes & considerable sum of money will be put at 
the disposal of the jury in por A that Aye 
premium may be allotted to the exhibit cnhaly- 
ing the most important invention or improvement 
brought fo at the exhibition, especially for 
the transmission of electrical energy to a distance. 
The Preliminary forms were to be returned by 
the 15th of August, but no doubt they will be 
received later, The under-mentioned are mem- 
we the cmmnnitinn, fom whom further — 
con be obtained :—Angelo - 
trical ees Francesco Grassi, professor of 
pirates at the Societ’ d’Incoraggiamenti d’Artie 
estieri; Palamede Guzzi, Rn. rw Cesare 
Saldini, professor at the tuto Tecnico 
Superiore ; Augusti Stucchi, manufacturer. 





THE PATENT JOURNAL, 
Condensed from “The IUustrated Oflcial Journal of 


Application for Letters Patent. 
«"» When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


9th August, 1892. 
14,401, Typzwrirers, J. CO. Fell.—(Messrs. Wyckoff, 
Seamans, and ict, United States.) 
14,402. Furnaces for Stzam Generators, A. Wilkinson, 


14,408, Fisuino Rops, T. Everitt, London. 
14,404, Recorpina Bator Vores, O. Sheppard, 


on. 
14,405. Desu_pnuration of O11s, H. H. Lake.—(0. P. 
Amend and J. H. Macy, United States ) 
14,406. Smectrvo Furnaces, H. H. Lake.—(Oliver 
Aluminium Company, United States.) 
14 ~, Tutte, &c., é Depoully and P. Depoully, 
0! 


n. 

14,408. Rippon Hotpers, A. M. Clark.—{J. H. Tibbits, 
United States.) 

14,409, Mrratiic Dower. and Marrice, F. Schulte, 


on. 
ee. Hypravtic FisHino, &c., Boats, J. F. Green, 
mn 


14,411. Aproxs, R. and W. Hill, Glasgow. 
= Mov.pixe Piastic Sunstances, J. H. Pearson, 


a. 
14,413, Dryinc Sat, C. A. Barnes and H. 8. Broadbent, 
Liverpool. 


10th August, 1892. 
a TaBLes and Hearts Screens, H. Stone, Bir- 


mingham. 

14,415. ApPLicaTion of SzcTionaL Iron, F. L. Brough- 
ton, Smethwick. 

14,416. Gear for Cycues, J. J. Brownell, West Bridg- 
ford, near Nottingham. 

14,417. ApvertisinG, C. E. Cochrane, London. 

14,418. Emery Strickiz, W. J. Bingham, Woodseats, 
near Sheffield. 

14,419. Continvous Rerininc of Sucar, L. E. A. 


Prangey, London. 
14,420. ALanM Betis for Cyrcres, F. W. Cheetham, 
anchester. 
14,421, Wasuina, &., Tex11Lz Fasrics, J, Schmidlin, 
Manchester. 


14,422. Looms, J. Whitham, London. 
14,423, Evectriciry Meters, A. Wright, Brighton. 
14,424. Water Port Doors for Sxips’ Butwarks, A. 


bie, Glasgow. 
14,425. Piegzs and Vessers, J. H. Irwin, Newcastle- 
upon-Tyne. 
14,426. Operatinc Jack Rops of Dossies, I. Hillas, 
Bradford. 


14,427. Avromatic VuLcanisER, J. E. Wild.—(W. H. 
ke, New Zealand. 

14,428. Hose Brusu, R. H. Woods, Dublin. 

14,429. Drain Pirgs, E. Harvey, Newcastle-upon- 


e. 

14,480. Assistino TreapLe Morion, G. T. Smith and 
J. Parrott, London. 

14,481. Automatic, &., Incubator, C. W. Mou'e, 
Bristol. 


— SzLF-FreEDING Universal Pewnoiper, L. Gunn, 


mdon. 

14,488, Praten Printina Macuines, M. T. Barber, 
Manchester. 

14,484. Gas Motor Enatngs, W. Rowbotham and J. 
B: » Manchester. 

14,485. Fasrenina for O1sxin Coats, A. D. Guorra, 
Cardiff. 


14,486. Sprixc Burrers for Rartway Wacon Doors, 
le 8, We 
gg nd a and Cottar Bganrina, A. Wadsworth, 
14,488. Pzncit Sarg for ScHoot Siates, R. C. Riley 
and gson, 
14,489. WasHinc Macuines, H. Mundlos and R. 
= Crusuine, &., Metat Ores, &c., B. Miller, 


14,441, Miners’ Picks, C. Hodkinson, Manchester. 
14,442, Trres for Bicycies, G. Best, London. 
“ae, Baw Warser Proretier, &c., CO. H. Smith, 


‘burn. 
14,444. Wasninec Faprics, J; Gibson-Binnington, 
-upon-Hull, 
a Jornts fer Tupes, J. M. and W. Starley, Bir- 
mi 
14,446, Macuinery for Scutcuine Fiax, W. Hender- 


son, erset. 
14,447. Boot and SHor Atracuments, J. Keighley, 
ley, near 
14 448. Soxes for Boots and Suozs, L. M. Pinét, 


London. 
14,449. Boor Prorecrors and Binpers, W. Wall, 
Southam: 


14,450. Drawers, A. London. 
ae“ Extractineo Gotp, 8. 8. Bromhead.—(J. Arnan- 


in re 
14,452. CABLE Tramways, W. N. Colam, London. 
14,458. CrncuLar Kyittina Macuines, T. Walker and 
London. 


1454. Rarsina or Forcina Water, &c., P. Davies, 
vi 


14,455. KING Stoves, W. Lambert, London. 
14,456. Preventing RaiLway Accipents, A. Fluss, 


on. 
14 ‘pool Pywevumatic Tires for Cycuirs, J. Shaw, 


on, 
14,458. Drvwern and other Prates, J. Mumford, 
ornton Heath. 
14,459. Fasric for Buinps, J. Harrisand J. R. Brough, 


don. 

14,460. Cyotz Drivinc Gear, W. T. Shaw and A. 
Sydenham, ion. 

14,461, Game, J. M. Farmer, London. 

ag oe nig Sears, and Rims for Batus, H. Sutcliffe, 


14,468. SELF-CLOSING Suprpty Cistern, ©. Hibbs, 
Ww. 
14,464. Porato Piantina Macuinz, G. Hoffmann, 


14,465. Cycis Foot Rests, R. Duffill, Birmingham. 

14,466. Winpinc Ur Cocks, EB. Edwards.—(B, Lued- 
deckens, ne. 

14,467. TREATING tT Fur, E, Edwards, D. Baldwin, 
and E. A. Toop, London. 

14,468. Woop Lerrers, G. and J. W. Hollyer and P. 
M. ion, London. 

14,469. Swrnaine SHoots, H. H. Leigh.—(H. Schiicter- 
mann and C. J. Kremer, Germany.) 

14,470. Carn Brake, W. W. Horn.—{(J. W. Fisher, E. A. 
Jones, BE. W. Jones, F.C. McLam, E. Doering, and J. 
0. Bristow, United States.) 

14,741. Ciurcs, J. 8. Adams, London, 

—, Hip Rous for Buitpines, &., G. Elven, 

on. 


14,478. WaATER-CLOsETs, X. Chauvet, London. 
14,474. oe InsTRUMENT called D1ascors, J. Livt- 


14,475. Rartwavs, E. Perrody, London. 

14,476, Steam Boruens, E. T. Bousfield, London. 

14,477. TaBLzs G J. Smith, London. 

14,478. Propvucine CoLourine Matters, H. E. Newton. 
The Farbenfabriken vormals F. Bayer and Co., 


Germany.) 
14,479, ANTI-FOULING Paint or Composition, A. Tapsell, 
London 





llth August, 1892. 
14,480. Portmantgaus, A. D, and W. G. Sou ite 
London. : ner 


14,481. Decoratinc CHanpELiers, H. Hateley, Bir- 
mingham. 





14,482, Lusrication of Cray, J. Davis and T. H. D. 
ristol. 


BY, 
14,483. Snips’ Compass Course Correcrors, J. W. 
Gillie, North Shields, 
14,484. Mats for Weavina, G. Spencer, Bradford. 
14,485. Tonos for Domestic, &., Purposes, F. R. 
Baker, Birming’ 
14,486. Hacxuine and Dressine Fax, &c., W. Hen- 


erson 
14,487. HoLpErs for Fiax, &., W. Henderson, 


14,488. PerroRATED Pressep Brick, W. Hexter and 
W. Humpherson, Newton Abbot. 

14,489. Governina Devices for Evecrro-morors, T. 
Cu , Leeds. 

14,490. ILLUMinatTinG Gas, B. Parkin, Halifax. 

14,491. ScHoor Compass, J. H. Houghton, Leeds. 

14,492. Mera Cases, J. M. 8. W. Starley and T. 
Groves, Birmingham. 

14,498. Rartway S1owaxs, G. Clarke, J., J., jun., H. T., 
R., J. L., and W. Coleman, Manchester. 

14,494. Truck of One or more Wares, E. Bond, 


ndon. 
— Breakino Pic Iron, W. Truran, Stockton-on- 


‘evs. 

14,496. WHrets of Bicycies, &., J. Bradley, Man- 
chester. 

14,497. Tram Switcon, A. B. Knight, London. 

14,498. Wire Ropes or Stranps, L. Hill, Stockton-on- 


Tees. 
— Tires for Bicycizs, 8. Lee and J. R. Trigwell, 


mdon. 

14,500. Sprixc Butron, R. Cole, London. 

14,501. Heatine of IncuBators, W. B. Winchcombe, 
Stonehouse. 


14,502. Tings, W. Brown, Birmingham. 

14,508. DousLixa Cups of Corron, T. and J. Seed, 
Manchester. 

14,504. ene mga cf Dressinc TaBies, F, 8, Kershaw, 


‘anchester. 

14,505. Gavotne Fincer Rivas, J. Schofield, Man- 
¢c ’ 

14,506. Cycle Frame-couptine Locks, R. Kendrick, 
Birmingham. 

14,507. Dyzinc and Scourinc Yarn, J. M. Collins, 
London. 

— DentaL Cuatrs, &c., T. H. and E. Gardner, 


ndadon, 
14,509. Bossrns used in TextiLe Facrorizs, W. Hoyle, 
Haslingden. 
14,510. Packinc Boxes for Borrizs, &c., J. Smith, 


lasgow. 
— Water Gavucgs, J. Farmer, A. and C. Stewart, 
Ww. 
14,512. Srreer Avarw Box for Fire, &c., H. Binko, 
London. i 
— Sincie THREAD Sewina Macuines, I. Masch, 


on. 

14,514. Drawina Orr Frivins, W. H. Campbell, 
London. 

14,515. Meta. Firrino, R. Hunter, L. D. Hyland, and 
A. W. Cutler, London. 

14,516. Signa Lamp, H. W. C. Baker.~{L. C. Baker, 
H.M.&. Mercury.) 

14,517. Suprortinc VeLocipepEs, J. Huzelstein, 


don. 

14,518. Innaters, J. G. Ingram, London, 

14,519, Paint Brusues, T. A. Biggs, London. 

14,520. Empromperninc Frames, A. Meyer - Kreis, 


London. 

14,521. Typewriters and their Accessorizs, J. Lea, 
Liverpoo! 

14,522, Cyc_e Sappies, C. W. Saladee, London. 

14,523. Fasteninc Doors, J. Kaye, London. 

14,524. Boxes for Hotpine Mera.tic Pens, M. Turnor, 
London. 

14,525. ATracnine LaBets, W. A. Bindley and W. J. 

li, London. 

14,526. UniversaL Knittinc Macuines, G. J. Bragg, 

Colcheste: 


r. 

14,527, Wrinornc Macurnes, J. W. Finegan, London. 

14,528. TrEaTiInc Moss, W. P. Thompson.—{8. B. Alli- 
son, United States.) 

14,529, Presses, W. Spink, London. 

14,530. Girpers, W. P. Thomp 
Belgium.) 

14,531. Door Knoss, H. Rongier, London. 

14,582. Lamps Burninc Mineral O11s, W. L. Hunt, 
London. 

14,583. ConvERTING ALTERNATING CURRENTs into 
Direct Currents, R. N. Lucas and A. G, New, 


London, 

14,584. Gas or CaNDLeE CHANDELIERS, G. Wallis, 
London. 

14,535. Saponaceous Compounp, W. T, Congdon, 


HT, sy 
we _s 





on. 

14,536. WATER-CLOSET CoMBINATION, J. J. Lish, New- 
castle-upon-Tyne. 

— Movuntina Harr upon Skim, J. T. Tussaud, 

ndon. 

14,588. Derivinc Power from Water, W. E. Carmont, 

London. 

14,589. Brarinos for PassENGER VEHICLES, A. N. 

Tucker and J. Nodder, Sheffield. 

14,540. Crimpine Macmines, J. C. Lockett, London. 

14,541. PranorortTe Actions, H. Witton, London. 

14,542. DeveLopment of PHorocraPHic Imaces, J. 
Hauff, London. 

14,543, Horszsnors, J. T. Potharst, London. 

14,544. Lerrers for ApverTisiInc, H. P. Turner, 


London. 

14,545. Norsgress Coat Scurrizs, M. 8. Barron, 
London. 

14,546. Bicycxes, &c., F. W. Turner, London. 

14,547. Steam Borers, J. B. Furneaux and E,. 
Bennett, London. 

14,548. SeparaBLe Matrices of Locotyps, &c., 
Macuings, The Linotype Company, Limited, and J. 
Place, London. 

14,549. Jomts of Pirgs, J. Webster, London. 

14,550. Fixinc Licnts to Curistmas Trees, A. E. 
Diirholz, Germany. 

14,551. Lieut-Hotpers for Curistmas Tress, A. E. 
Diirhol y: 


12th August, 1892. 


14,552. Marine Borters, R. Welford, Cumberland. 
— Cycir Pepa Tok Cuips, F. J. Hutchings, Bir- 


mingham. 
— Parts of VeLocireDEs, G. Patterson, Birming- 


14,555. VENTILATING F W. G. Walker, Catford, 

14,556. Matcu Boxes, 0. H. T. Bikker, jun., and A. 
C. and J. L. Wright, Birmingham. 

14,557. Stoppers for Jars and Borries, C. Hanisch, 
Manchester. 

14,558, LamPHoLpErs, C. M. Dorman and R. A. Smith, 
Salford. 


14,559. PaotocrapHic Surrorts, J. H. .P. Gillard, 
Walthamstow. 
—_— MecHanicaL Movements, F. P. Hummel, 
Ww. 
14,561. Inonrna Macutnzs, W. E. Baker, Aldershot. 
14,562. Locks, W. Kneen, London. 
14 po StationaRy Lusricator, &c., J. Toinko, 
ndon. 
14,564. SNARL PREVENTER for Winpinc Frame, J. 
W: idham. 
14,565, SasH or Bencu Cramp for Jorners, G. Glasson, 
hy. 
— CARDBOARD or Park Bossins, A. W. Clemson, 
hy. 
14,567. Groovep Woop Caste Cases, 8. Hindley, 
Sheffield. 
14,568. Automatic Cash Receiver, A. T. W. Fagg, 
London. 
14,569. Divipine and Merasurinc Compassss, R. D. 
e' , Glasgow. 
14,570. Storrers for Castine Sreev, J. Stranaghan, 
anchester. 


— Screw TrRavERSE Motion, T. Schofield, Old- 
nam. 





14,572. Macnestum Fiasn Lamps, J. ©. Oliver, Glas 
14573, Tires for Ve.ocipepges, T. Pickin, Man- 
14,574. Cixpen Sonarer with Texrs, J. Blackbourn, 
, Cae Orngam Separators, J. Mélotte, 
14,576. “Horper for Parsrs, &., G. Zahikian, 
14,577. "Deca Hanpie Fastener, G. J. O'Reilly, 


14,578. Sianattina Apparatus, F. J. Gallaher, 
London. 

14,579. Bronze ALLoys, A. K. Huntingdon and R. T. 
Preston, London. 

14,580. A Maonetic Fricrion Brusu, L. Lohier, 
London. 

“—, Propuction of Sunk Dies, E. Hammesfahr, 


on. 
14,582. Enornes worked by Hor Gaszs, E. Field, 
London. 
14,583. Apparatus for Printinc STEPPED INDEXES, G. 
on. 


, London. 

14,584. Dressinc CyLtinpers of Spinninc MascuINEs, 
©. R. Clad, London. 

—_— — &c., W. B. Garniss and W. W. Jones, 

ve 

14,586. Removinc Impuritizs from Metau while 
Castine, J. L. Sebenius, Live 

14,587. APPARATUS for Mzasurina Liquips, C. H. 

bury, Hookwood Common, Surrey. 

14,588. ToorH Brusu, C. P. Sage, Enfield. 

—_— Pacxinc Borries in Cases, &., A. Gray, 
Lo 


mdon. 
14,590. TeRNE or TrN-PLATES, R, Taylor and D. Davies, 

London. 
14,591. Sunveyinc Rivers or Lakes, G. K. Torry, 

on. 
14,592. Horstinc or Heavine AsHEs, G. B. Shepherd, 


on. 

14,593. Dygisa with Anriine Biack, H. E. Newton. 
—(The Farbenjabriken vormals Friedrich Bayer and 
Co., Germany.) 

14,594. Apparatus for Fiuterine} Liquips, B. M. 
Santurio, London. 

14,595. MuLTIPLyrsac Revo.utions, W. Shears, 
London. 

14,596. Firg-gscaps, B. Gotto, London. 

14,597. PressunE Repucine VaLves, H. Lane and J. 

man, London. 

14,598. Buttons, R. Wilkie, London. 

14,599. ATTACHMENT to FINGER-BOARDS of VIOLINS, C. 
F. Hussey, London. 

14,600. Umprewias, L. Jonas, London. 

14,601. Process of Makine Preserves, G. Hartmann, 
London. 

14,602. Foor-warmers for Beps, &c., H.-R. Greene, 
London. 

14,603. Stzzve Livxs, F. W. Wilburn, London. 

14,604. Hat VentiLaTors, J. Vaughan, London. 

14,605. Pirz Rack, R. Owen, London. 

14,606. Sas Fasteners, W. D. Cork, jun., London. 

14,607. Propuction of Carnonic AciD Gas, H. H. Lake. 

‘J. H. C. Behnke and The Chemische Fabrik in 
Billwirder, Germany.) 

14,608. Rotary Printinc Macuines, F. J. Wagner, 
London. 

— Fiiiinc and Storrerinc Borrues, J. Sneath, 
Londo: 


mn. 
14,610. Gun-carniaces, H. H. Lake.—(Die Actien 
Gesellschaft Grusonwerk, Germany.) j 
14,611. Cartripce Cases, H. H. Lake.—(Die Actien 
Gesellschaft Grusonwerk, Germany. 

14,612. Brakes for Gun-carriaces, H. H. Lake.—(Die 
Actien Gesellschaft Grusonwerk, Germany.) 

14,618. Gun Stock Extension, E. Jones and R. Town- 
send, London. 

14,614. Racks for BittiaRp Cvuzs, &c., C. Worden, 


London. 

—_ Viottx Staines, G. Pirazzi and T. Strobel, 

ndon. 

14,616. Straw Cutrer, A. M. Clark.—(A. Bajac and 
La Société Artin et V. B. Madjarian, France.) 


18th August, 1892, 


14,617. Perrect Brock InxweE 1, M. Tuite, Dublin. 

14,618. OpentinG INTERNALLY STOPPERED BorrieEs, 
A. J. Lyon, Cambridge. 

14,619. FLusHine Cisterns, A. Marriage and C. T. 
Richardson, London. 

14,620. Drawinc Boarp, C. J. Pavitt, London. 

14,621. Lirr — Force Pump, A. E, Johnson and F. 

, London. 

14,622. ArracHinc Corps to SasHes, W. Birdthistle 
and W. Lutwyche, London. 

14,623. RoLLinc and Drawine Tubes, A. E, Hills, Bir- 
mingham. 


8 
14,624. Pine Maxinc Numper Game, G. E. Carter, 
irmingham. 
ay oo oma for FoRMING a WARDROBE, W. Simcox, 


14,626. Topacco Pirr Stem CLEANER, &c., W. Green, 
Birmingham. 

14,627. VenTiLators, J. Lumsden, London. 

14,628. Weert Gearine for Bicycises, T. Clarkson, 
Manchester. 

14,629. Sawmsc Woop, G. Cameron and J. Hansell, 
Newcastle-on-Tyne. 

14,680. ConpitioniInc YARN in Cops, T. Rothwell, 

anchester. 

14,631. CLeaninc Matters SusPenpeD in Liquips, J. 
H. Annandale, Glasgow. 

14,682. Saucers, H. A. Matear, Liverpool. 

14,683. AUTOMATICALLY SUPPLYING MATCH BOXES, &c., 
T. Pearce, London. 

14,684, Cyciz Locks, J. Allen, Bedford. 

14,635. Smneenne Mu ss, 8. Ainley and J. Jackson, 


anc: r. 
14,636. Packine of Spruit Press, &c., J. D. Benjumea, 
mdon. 
ar Cramp Buckie for Braces, C. Hollweg, Man- 
¢ 


r. 
14,688. Cuay Press Crorus, P. I. Brierley and R. M. 
Porritt, Manchester. 
14,689. Hanpcurrs, A. D. Melson, London. 
14,640. Steam GENERATOR Furnaces, G. Holding, 


Bradford. 
= Fiush Apparatus for Ciosets, F. Kingston, 
arga’ 
ag a | Mouriate of Ammonis, M,N. D’Andria, Black- 


poo 

14,648. Rorz Couptinos, B. Kirsch, London. 

14,644. Boots and SHozs, P. Purdie, Glasgow. 

14,645. Hyprocatoric Acip, A. Hof, London. 

14,646. Curtine Grass, A. J. M » London. 

14,647. ConTRoLLInc Exectric CuRRENT, Siemens 
Bros and Co., Ld.—( Messrs. Siemens and Halske, Ger- 
many. 

14,648. ITOPPERING Borries, J. A. Broad, London. 

14,649. Storprinc Rats Gettine into Stacks, H. BH. 
Fletcher, London. 

14,650. Hypro-carRBon Encixes, T. C. Hogg and 
D. W. Forbes, London. 

——— Mixx and Cream, A. J. M. Bolanachi, 


London. 
14,652. ConstructiIne MeEtTatuic Ris, W. Pilkington, 
4 T. Bishop, A. Brownsword, and A. Pilkington, 


ig 
14,658. Lips of Ports, J. Setten, F. Durward, and W. L. 
Smith, ham. 


u ss: 
14,654. Nut Lock, W. W. Horn.—(S. C. Pettegrew and 
W. M. May, United st. 
—_— Fapric Measurinc Macuinges, R. W. Watson 


an . Gregson, Preston. 

14,656. Waits Leap, A. J. Smith, London. 

14,657. Extraction of Atumina from Bavuxitz, A. 
Hand and H. Kunheim, London. 

14,658. Execrric Accumutators, &c., A. J. Smith, 


14,659. ELEctric Accumutators, H. H. Lake.—(F. C. 
Jenkins, Germany.) 
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14,660 Prates for Evecrric Accumuzators, J. Rous- 
seau, London. 

14,661. Vessets, E. Bezin, London. 

14,662. Drittine Howes, A. King and A. OC. Oakes, 
London. 


14,663. Apparatus for Grixpinc, &c., J. U. Askham, 
London. 


14,664. Treatment of Four Warers, C. Dreyfus, 
London. 

14,665. Maxixc Per-sutpHate of Iron, C. Dreyfus, 
Lond 


ion. 
14 666. Appliance for VeLocireps Forks, G. W. White, 
ndon. 
14,667. Sarps and other Fioatine Bopiss, J. Clark, 
Birmingham. 
— Suarr Covpiines, V. H. Cruse, Stockton-on- 
ees. 


15th August, 1892. 
14 669. Water Hearer for Conservatories, D. H. 


uu x, 
14,670. Vercre Curppsr, W. Reid and A. Simpson, 
Aberdeen. 


14,671. Pipgs, C. Crop and Sons, London. 

14,672. SuppLyinc Arr to Furnaces, W. McG. Greaves, 
London. 

14,678. Domestic Frre-crates, W. Mc. Greaves, 
London. 

14,674. ELecrric TRANSMITTING APPARATUS, A. Marr, 


anchester. 
— Treatinc Sucar and Liquips, A. G. Berry, 
iw. 


14,676. DyNamMo-ELECTRIC Macuines, A. Cuthbert, 
Maidenhead. 

14,677. Packuyc-rincs for Pistons, T. Smith, Glas- 
gow. 

14,678. Surcrcat Saws, P. ene London. 

14,679. SHutriecocss, J. and J. Steph 
London. 

14,680. Suveeuss of Looms, B., H., and E. Lobley, 
Mecrley. 

14,681. Carvinc Woop, J. Helliwell, Bradford. 

14,682. Moustacue Prorecror, 8. Carr and M. Robson, 
Gateshead. 

14 683. Frre-gzscapss, J. 8. D. Shanks, Belfast. 

—_— Presses for Batinc Straw, E. 8. Metcalfe, 

14,685. Wire for Frowers, W: B. Maxfield —(A. 
Zehnpyenning, Germany.) 


14,686. Masts and Tanne of Steamers, J. H. Laidman, 
Newcastle-on- -Tyne. 

14,687. Make of Boots and Sogs, H. R. Everitt.—(Z. 
Huitjeldt, Norway.) 

“—, MARLINE- “SPIKE and Spanner, J. B. Burrell, 





14,689. Borres for Water-cLoset Srarts, J. Cochrane, 
jun., Lei 

14 690. Waeets for Carriages, &c., W. Stewart, Glas- 
gow. 

14 691. Casa Rectsters, P. Willis.—{W. O'Connor, 7. 
M. Kenna, EB. O'Connor, and C. Woodruff, United 
States.) 

14,692. Bicycies, 8. 8. Hazeland, Cornwall. 

14,693. AUTOMATIC FIRE-EXTINGUISHER, F. F. Farlow, 
Manchester. 

14,694. SPRING Banp for Umpretias, H. Land, 

on. 

14,695. Meta. Corrins, M. Hiittenmiiller, London. 

a Piston and Gianp Pacxinc, J. Walker, 

14,697. a Door Opsnsr, T. Price, wo 

14,698. Comprnation Drain Pius, C. 
London. 

14,699. PressER Fiyers, J. Newton, London. 

14,700. Maxine Bronomic Barus, J. D. Morrison, 
London. 

14,701. Tae Humane Horse-cottar, C. I. C. Bailey, 
London. 

14,702. Bicycies, W. J. Macnab, London 

14,703. ae CapsuLe for FRUIT Drinks, M. Kehl, 


ice, 


14,704. =_ and Mowrnc Macurygs, W. A. Fell, 
Lond 


on. 
14,705. Compounp Lapiz, R. Melvin, London. 
14,706. SensitTisep Firms, J. H. P. Gillard, Essex. 
14,707. VeLocrpepes, A. A. Raubold, Berlin. 
——. Feepixc Borrues, &c., H. Besson and W. C. 


wtin, London. 
14,709. Wmrep Morors, G. E. a9 London. 
14, sued —— Firax, &., E. G. A. Hatechek, 


14, mL ies Encine Workep by Eruer, &c., P. de 
Susini, mdon. 

14,712. Moron Excine WoRKED by Eruer, &c., P. de 
Susini, ndon. 

14,713. Motor Excrvz Worked by Eruer, &c., P. de 
Susini, London. 

14,714. Burwers for Gas Lamps, F. Trendel, London. 

14, — Ioposo Compounns, O. Imray.—{ The Farbwerke 

Meister, Lucius and Briining, Germany.) 

14, ‘716. Pyrazotine Derivatives, OQ. toma +The 

Farbowerke vormals Meister, Lucius and Briining, Ger- 


many.) 
14,717. ALPHA-NITRO-aALPHO AmiIpo Compounps, 0. 
er —{ The Farbwerke vormals Meister, Lucius and 
ning, Germany.) 
14, on Borixne eee H. W. pamonion, & London. 
14.719. ExecrricaL Srorace Barrerizs, T. Floyd, 
— ELEcraica, Srorace Barreriss, A. J. Jarman, 


14,721. Darvixo Mecuantsm for Boats, &c., C. Leni, 
R. Bagier, 
maon. 
14,723. Enoines for Bratinc Pup, J. Beveridge, 
London. 
14,724. Drivine in Nats, E. Edwards.—(B. Lehmann, 


14,722. "Ticenserats Box or Casz, 


Germany.) 
14,725. WirTHpRawinc Coxe from Ovens, J. Mitchell, 
London. 
— Composition for CLEantnc Paint, G. Harper, 
mdon. 
— Carryinc ARTICLES on Cycies, J. Ramage, 


on. 

14,728. Cotourmyc Matters, H. E. Newton.—(Farben- 
fabriken vormals F. Bayer and Co., Germany.) 

14, “ane Mg Heap’s Sarery Stirrup Bar, J. "E. Head, 

14,730. Cooxixc Ovens, A. J. Boult.—(J. D. Nicolay, 
Bel, gium.) 

14,731. Preumatic Trres, J. M. Gillies, Cg 

14,732. Mzasurinc APPARATUS, A. Ross, 

14,783. Musica. Instruments, W. P. Thompson. (mM. 
Hohner, Germany.) 

14,734. Recerractrs for Pusiic Buriprnes, M. Hilder, 


Dat 
735. ‘Waren Crosets, E. W. Quirk and J. Sharp, 


14,736. Grease LuBRICAToRs, 
mdon. 

14,787. Tramway Rarts, J. Perriman, London. 

14,738. Arc Lamps, C. Coerper, London. 

14,739. ConvertTinc Oxipes into Orgs, N. 


W. W. Branston, 


Henzel, 


London. 
14,740. Horse-suors, T. D. and J. F. Richard 


14,749. PaotocraPHic Cameras, E. H. P. Humphreys 
and ese-Greene, London 
14,750. Tar “ Maup Hamitton,” P. A. Hamilton, 
14,751. , — the Movements of Vesseis, H. 
en, Sheffield. 
14,752. Construction of Exrension TaBies, A. Mason, 


Sheffield. 
+. _PHOTocRAPHIC Cameras, W. Griffiths, King's 
ea 


14,754. TREATMENT of TexTILE Fipres, G. C. Kingsbury, 
Manchester. 

14,755. Vatves for Auromatic Arm Brakes, G. A 
Boyden, London. 

14,756. Drive Appiiance for Szwine Macuines, D. 
Jones and di. P. eman, 4 

14,757. ToBacco Pripgs, D. Johnston, Glasgow. 

14,758. Leap Sypnons, J. C. Fell, Halifax. 

—_ Locks, J. 8. Kerr, Dundee. 

14, sag Protector for Fioors, M. Parsons, Stockton- 


m. Tees. 
143 761. a Measurinc Borties, A. B. Calder, 


14,762. owe Macuines, W. Robertson, J. G. Orchar 
W. Adie, and T. Robertson, Glasgow. 

14,768. CLEANSING TOBACCO Pipes, A. A. Heppinstall, 
Manchester. 

14,764. Pips, H. Cresswell, Birmingham. 

14,765. WaisTBELT and Dress Pastantnen, T. Walker, 
B ingham. 

14,766. UniversaL Ro.iuinc Mitt, A. Reese, Bir- 


14,767. Peramputators, W. F. Hothersall and F. 
er, burn. 

14,768. Batt Beartnos, M. J. O'Donnell, G. C. Brander- 
burg, and G. R Walker, London. 

14, os Brusnes for Dynamos, W. P. Thompson. “wr 

. Ci 8. D. Younglove, L. House, and W. C. 

Remaede "United States ) 

14,770. Pweumatic Tings, J. M. Gillies and T. J. 
Heston, =z ~ + To - Cc. H. M Li 1. 

14,771. Santrary Tow Ls, egson, Liverpoo! 

14,772. Tarcets, J. E. Price, Liverpool. 

14,778. Ruwwers for Guass GRinpixe Macuines, J.J. 


te, 
14,774. Lactinc Hooks, P. M. Justice.—(The J. L. 
Thomson Manufacturing Company, United States.) 


ag og UMBRELLA Frame, A. Adam and Hartung, 

14,776. TeLEscoric TuBULAR Winpow VENTILATOR, L. 
Young, Enfield. 

14,777.  ELOCIMANUS, R. Quirk, Stafford. 


14,778. Compressinc Tea into Cakes, W. H. P. Driver, 

Glasgow. 

14,779. ** Roap Cyctiino,” C. Colwell, Suffolk. 

14,780. _— es for Pyreumatic Trres, A. C. David- 
son, 

14,781. Sommmesee Tires, A. Nicholson, Dublin. 

14,782. Disencacine Gear for Barrinc Encrngs, 0. 


almsley, Bury. 

14,783. Cyciz Tiss, R. Stretton and H. A. Neithercott, 
London. 

14,784. Auromatic Receivers, A. Bryson, London. 

14,785. Carriers for Dispatch Systems, A. Bryson, 
Lond ion. 

14,786. Botrtisc FerMENTeED Matt Liquor, J. H. 
Kersenbrock, London. 

— wm. Susans 4 Atuminium, J. Mandt and H. 

ho! 


15708 — for Makino Brv ERaGES, 8. Donato, 

14,789. Toor Ratio for Counters, G. A. Schellinger, 
London. 

14.790. Courtine for Rattway VEBHICLEs, O. P. Conley, 
London. 


14,791. VeLocrpepe Cranks, R. Brown and T. Turner, 
Newcastle-on-Tyne. 

14,792. SHuttiecock, W. E. Stoakes, Southsea. 

14,793. ArTiriciaL Teats or Nippies, J. G. Ingram, 


mdon. 
14,794. Maxinc Leap Picments, J. D. Coleman, 
London. 
—, Hypravtic Brick Presses, J. J. Koch, 


on. 

14,796. Steam Generators, R. Haddan.—(G. W. Sloane, 
Onited States 

14,797. Horss-sHoEs to Prevent Sxiprino, H. 8. Dade, 
London. 


14,798. Guarp SHozs, S. Simmons.—(H. L. Simmons, 
Onited States. 

14,799. Switrcu, A. H. Vesey, London. 

14,800. Linep Tuses of Caourcuouc, E. Herold, 


London. 
14,801. — Srorrers, O. Imray.—(K. Hutter, 
United States. 


— sean Toxpacco Pirss, J. H. Barry, 


14, $08. ‘Tre Carts, A. E. Bayley, London. 

14, '304. Lerrer Boxes, J. C. Lawless, London. 

14,805. Arc Lamps, H. R. Low, London. 

14,806. Motors, H. R. Low, London. 

14,807. —— or Cooxinc Rances, J. Atkins, 


14,608, Wine Rims, J. Hudson, sen., and F. Warwick, 
14,809. AgriaL Apparatus, H. B. Brock, London. 


14, 810. Maxirc DovusLe PILE Fasrics, Sir T. Salt, 
Bart., Sons, and Co., Limited, and J. Pearson, 


London. 

14,811. ‘uesseen, J. Allen, London. 
14,812. Bi H. W. Cox, London. 
oo Batrery Puates, E. P. Usher, 


14,814. Stornace Bartrenries, E. P. Usher, London. 
14,815. Storace Batrenizs, E. P. Usher, London. 
14, —, Exrecrric Batrery Puiates, E. P. Usher, 


ion. 
14,817, SprnpLes, H. F. Woodmaney, London. 
14, ‘818. Cuan, J. F. Golding, London. 
14, 819. ELEcTRIC Arc Lamps, H. Watt, London. 


14,820. = Grinpinc Macuives, W. J. Knowlton, 


14,821. ‘Case Reoisterinc Macaines, H. H. Lake.— 
a he Boston Register Company, United States.) 
14,822. Incawpescent Evectric Lamps, H. H. Lake.— 

(24. McOuat, United States 
. H. Lake.—(E. Waldron, 


14, _ Friction CLUTCHES, 
tates. 

14,894 AP Apraratus for HeaTine Sap Irons, F. F. Wark, 
14,825. SKIPPING Rorgs, ©. F. Stahlecker.—(A. 2. 

Breinlt, Austria.) 
14,826. MeTuop of ADVERTISING, J. Cerver2, London. 
14, 827. Carryinc Go.r CivuBs, A. C, Abraham, Liver- 

pool. 

17th August, 1892. 


14,828. Sewine Negpve, J. C. Snelling, London. 
14, 829. Sprivc TumBier and Lever Papvocks, T. C. 
Dowd, Wednesfield. 
14,880. Too. for SHaPine “af InreRior of VessEs, F. 
and J. Winkle, Lon, 
14,831. FasTENING ~_——y E. Hoyle, Todmorden. 
14; 882. EXCENTRIC Crank Cam, D. Smith, Wolver- 





naon. 
+“ ~~ Crrcies and Ovats, L. Courlander, 
mdon. 


16th August, 1892, 


14,742. Propuction of CoLourninc Matrers, R. G. 

mi wwe ag 7 Whetnall, G 
TAMPING MACHINERY, ° 
hmond, and W. H. Luke, Fenn mn 

14, —, Gor Civs Bags, W. L. Purves, London. 

14, 745. Screw Prope.terR Mecuanism, F. R. Simms. 

“{R. Holtz, Germany ) 
—— Securive Jorsts to Beams, C. Allen and R. W. 


son, cester. 

14,747. Tae ‘‘ Krson” Rope Carrier, W. D. Hodg- 
kinson, Newthorpe. 

— A peas for Notice Carps, &., G. Pintus, 





14,888. Exorse for Prope.iine Boats, H. G. Dallimore, 


14,834. Prrcn Carns, E. Nicolas, mag ee 
14,835. EvaporaTiInc SPENT Liquors, E . Ashworth, 


Manchester. 
14,836. Rims for Cycle WHeEets, W. Reynolds, Warwick- 


shire. 
ae Lawn Marker, F. 8. ey Manchester. 
ag ag Extincuisuinc Canpuizs, 8. Irving and J. 
‘aylor 


— ou or Buryinc Bricks, H. Atkinson, 


14,840. Serrivc the Worxixc Surrace of Currine 
Toots, W. Brierley. —{R. Lorcke, F. Kegel, and 


Goeneen, we 
1asit, UMBRELLAS, W. H. Pearce, London. 
14,842. Cont 


CENTRATING SULPHURIC Aci, I. Levinstein 
and T. G. Webb, Manchester. 


14,848. _— Suogs, T. Milburn.—{C. W. Bloomfeld, 
init 
14,844. Lamp Perroteum Burners, M. and A. Graetz, 


— Bicycte Drivove Cuan, F. Sparkes, Bir- 
148 846. GEAR Wuests for Bicyc Les, B, Wareing, Bir- 


ming! 

14,847. Pepats for Cones Cc. B. lovee, Glasgow. 

14,848. FLExiBLe Tupes, Hunter, G 

14,849. SHARPENING Razors, H. J. Smith, Glasgow. 

14, 850. Tosacco Pipes, G. F. Sturgess, Leicester. 

14, 851. Separatine Gaszous and Liquip Compounns, 
F. Windhausen, London. 

14,852. Mera.iic Parts of Agtioxes, J. Nichols, Bir- 
mingham. 

14,858. Rartway Sicnats, C. E. Hiscock, Bristol. 

14,854. Drawinc-orr Rouuers of ComBina MACHINES, 
T. H. Wharton and H. Monies, Bradford. 

14,855. Hanp Trouieys, J. M. Pain and J. R. Biddis- 


combe, London. 
14,855. PHOTOGRAPHIC Cameras, H. Schlichter, 
London. 
14,857. Name Pratss, E. J. Byrne and J. Dryhurst, 
London. 
14,858. Fixmne Paps for Journaus, W.and I. Darby, 
London. 
14,859. TeLEPHonic Connections, H. L. T. Lyon, 
ndon. 
14,860 Ink Pots or Vessers, H. E. Y. Breffit, 
London. 
— ConsumiIne Noxrovs Gaszs, CO. B. Lotherington, 


ndon. 
14,862 Ozone Propucixe Apparatus, C. R. Poulsen, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 





477,294. “Batancep Piston Vatves, for Compounp 
En nornes, H. Canjield, Morristown, N. J. — Filed 
April 23rd, 1891. 

Claim.—In a balanced valve, the souhintien of a 
steam chest, a valve casing eh the atm ere at 
both its ends, a hollow pi valve ~~ 
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rg mee | and a number of piston heads on > valve, 
at one end having a less diamete: the 
the head ‘adjacent to said end head 


other heads and thi 
having a ter bearin; ‘ace for steam than the 
other 8, substan’ » rs specified. 


477,949, Sream-pump, J. Maslin, Jersey City, N.J.— 
Filed Fe bruary 25th, 1892. 

Claim.—(1) The combination of a valve chamber 
ha to receive removable valve seats with 
_E ty of removable valve —_ each ss 

a projecting entering said openings and a 
rim restin Jin gm Ly th walls ial the valve chamber 
ae S ala openin 
valve seat, and a screw for forcing said wed 
the valve’ seats, and thus holding them 4 
substantially as described. (2) ry combina‘ 
valve chamber having o ve removable 
valve seats with a plur. ty of th seats B, = 
to rest against the walls of said valve chamber around 
said openings and having grooved bosses D’, and a 


477,949) 





wedge E set between the bosses, and a screw for 
forcing said wedge between said bosses, substan- 
tially as shown and described. (3) The combinchion 
of a valve chamber having three 

a triangle to receive movable 
valve seats against the walls of said chamber 
around said openings, two of the valve seats havin, 
each a grooved projection a oe its back, a ae 


id a 
aperture, and a’ bolt screwed into ah... os 
by the third valve seat, substantially as de- 





678,598. Om Ovp, F. J. Cole and G. B. Hazelhurst, 
Baltimore, Md.—Filed March 5th, 1892. 

Claim.—The combination of an oil 2 cup with an inde- 

pendent central stem passing 


[478.224] 
—s 


through the oil cup and 





stephen te commnt $0 Se madiine te bo heat, 
ha’ hole through its centre, within which is 





i valve for controlling the flow of oil to the 








bearing, an adjustable cap consigting of a cylindrical 


portion which is screwed upon thi of the central 
tom and a yee — —_ one de 2 the other 
e ve stem, where e thro’ 
said stem is , by =< 
478,317. rine ons W. B. Dodge, Boston, M 
‘Filed March 9th, 1891. ” —* 


Claim.—In an injector, the combination of the 

ome. © the ae a oon ot oF a seat or ey Neg said 
e CO) 

bining cone toward the = deg oa water | receiving oy 
of the a said seat offering no resistance to the 
movement of said cone in the > ite direction, 
said combining cone being 
2, 8, the inner one 2 of which is yo to bear on the 

said seat in the casing, while the other 8 is adapted to 








be detachably connected to the delivery cone or tube, 
said section 2 being of such diameter that it may be 
in uced the outer or delivery end of the casin 
and moved toward the receiving end until it is arres' 
by said stop, whereby all parts of the combining cone 
may be inserted and removed r the delivering end of 
the casing, the outer portion of the said cone being 
d d by the construction of the cone to 
be d independently of the seated inner portion, 
as set forth. 


478,610, Vatve ror Hot-siast Stoves, J, Kennedy, 
troba, Pa.—Filed December 17th, 1891. 

Claim. —(i) The combination, with a furnace flue, of 
an annular valve seat casting having flanges affording 
an outer water gutter fixed to the sections of the flue, 
substantially as and for the purposes described. (2) 














The combination, with a furnace fiue, of an annular 
valve seat cas’ fixed to one of the flue sections and 


having w t flanges } c, forming an outer water 
gutter, the ¢ encirc’ and fixed to a second 
narrower section of the flue, substantially as and for 


the purposes described. 

478,670. ore FLaNGine peer R. K. Welch, 
hiladel Pa,—Filed June 24th, 1891. 

Claim.—{1 The combination, = Ss a pipe = 


machine, of the external roll and the right 
angled fi g roll with a heating box th h 
A st: of pe passes before reaching 


Peing located 


close a thereto, substantially as bad 

® Sa rennae of the ex one roll, -] 
flanging roll, a support for the bottom 

the pips, and bearings for the upper ion of the 

ee a said bear- 

the pipe, sub- 


gs being coment from and 
stantially as specified. (8) The combination of the 
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serie Sorin 


of the rolls, su tially as specified. 
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THE CAPTAIN OF THE “MARY ROSE.” 
A TALE OF TO-MORROW. 
By W. LAIRD CLOWES. 
GOLD MEDALLIST, UNITED STATES NAVAL INSTWTUTE. 
- > —_ 
VI.—Tue SaiLine oF THE “ Mary Rose.” 


Ir is true that Mr. Thomas Bowling was engaged to 
be married to Mary Rose, youngest daughter of Admiral 
Sir Taffrail Stormer, G.C.B. That may be why he re- 
named the Valdivia the Mary Rose; but on the other 
hand it may not; for, 
for nearly four hundred 
years, Mary Rose has 
been a good old ship- 
name in the Royal Navy 
of England, and it is a 
name as historically 
venerable as Dragon or 
Lion, and more so than 
Royal Sovereign, Antelope 
Unicorn, Falcon, Pheniz, 
Triumph, or Victory. A 
Mary Rose, of 600 tons, 
capsized during the action 
with the French at Spit- 
head in 1545, and from 
fifty years before that 
time until the close of 
the last century, there 
was nearly alwaysa Mary 
Rose in the Navy List. 
Moreover when _— she 
figured there, she gener- 
ally figured there to some 
effect. 

One thing, however, is 
certain. Sir Taffrail, 
accompanied by his 
daughter, ran down to 
Newcastle while the ship 
was preparing for sea, and 
lunched with Bowling in 
his half-fitted cabin ; and 
there being on _ the 
luncheon table an unopened bottle of champagne, Bowling 
carried it on to the forecastle, and persuaded Miss Stormer 
to fling it against the gilt scroll work on the cruiser’s bows, 
and to say: “I re-christen you Mary Rose.” All of 
which she did very prettily, and with many smiles and 
some blushes. 

That was on Wednesday, May 6th, the day 
preceding the night on which torpedo boat No. 18 
made the unsuccessful attempt to get out of 
Gibraltar and attack the French fleet. All that 
day and all the following night the Elswick people 
worked like bees on board; and next morning 
Bowling, who had scarcely taken off his clothes or 
even slept for four days, was able to telegraph 
to London, “ I shall be ready to sail this evening.” 
Later in the day he had the satisfaction of receiving 
a private dispatch from Sir Humphrey Thornbeigh. 
In the meantime, the ship took on board her shell 
and her ammunition, including, for all weapons, 
cordite as well as ordinary powder. 

Bowling had joc in collecting a much 
better ship’s comers than he had dared to -hope 
for. Germany and America, and indeed nearly all 
countries, had issued formal proclamations of 
neutrality, but these did not prevent a certain 
number of excellent German and American 
seamen from shipping with him; and, some of 
each niitenailic, take he was delighted to find, 
served in their own navies, and, if not quite up to 
his standard of what bluejackets should be, knew 
what man-of-war discipline was, and had a 
certain acquaintance with modern guns and modern 
conditions. He obtained most of his engine-room 
staff with much less difficulty than he had 
anticipated. The slower merchant steamers, 
harassed by the numerous fast cruisers which the 
French Government chartered, armed and sent to 
rea immediately after the outbreak of war, had 
already begun to lie up, and, although the 
ar cng” took over many of their engineers and 
stokers, Bowling managed, with the assistance of 
agents at Hull, Glasgow, and Liverpool, to engage 
all he wanted, and even to pick and choose a little. 
His chief engineer, a rugged Scot, named 
Macpherson, had volunteered into one of the 
hay, py ships during the Civil War of 1891 
in Chili, and had then, on more than one occasion, 
evinced his complete coolness and his fulness of 
resource. He came, surrounded by a legend, which 
he professed to laugh at as utterly baseless, that 
once, when a shell burst in his engine-room, 
causing a frightful outburst of steam, he ordered 
all his juniors away, went in alone, shut off every- \ 
thing and was found so badly burnt as to have 
his life ———- of ; but the frightful white scars 
with which his hands and face were nearly covered 
lent probability to the story, and helped to inspire 
a confidence, which it may be said at once, was 
never misplaced. 

Bowling saw no necessity for cutting loose from all 
the traditions in which he had been brought up. He 
therefore assumed for himself the title of captain, 
and gave his executive officers the title of lieutenant. The 
Mary Rose's staff, when completed, and set down as it 
would have been had the cruiser been one of her 
Majesty’s ships in the Navy List, was :—Captain, Thomas 
Bowling (late R.N.); lieutenant, John K. Maintruck, 
R.N. (retired); lieutenant (N), Benjamin Binnacle, R.N. 
(retired); lieutenant (G), Henry B. Tompion, R.N. 





* The illustrations are by the Chev. Edouard de Martino. 


(retired); lieutenant (T), James Walter Tripper (late R.N.); 
lieutenant, Frederick Day; lieutenant, William Salthorse, 
R.N. (retired); surgeon, Arthur Rhubarb, M.D.; pay- 
master, Noah Nipcheese, R.N. (retired); chief engineer, 
Alexander Macpherson; sub-lieutenant, Henry Echo (late 
R.N.A.V.); gunner, George Prism Brown (late R.N.); 
-~ am Benedict Tiller (late R.N.) ; carpenter, Michael 

ane. 

There were also, of course, subordinate engineer 
officers, and there were three young gentlemen, Messrs. 
Williams, Roberts, and Harris, who had been senior 








cadets in the Worcester or the Conway, and who, at the 





The ‘‘Mary Rose” escorted out of the Tyne. 


urgent request of their parents, who were retired naval 

officers without interest, were permitted to join the 

Mary Rose as midshipmen. Each of these had hada 
little experience at sea in a merchant ship. 

Mr. Maintruck was an admirable all round officer, 

| whose only service fault was that he had no influential 








‘The foretop over which peeped the covered muzzle of a gun.”—See page 188 


friends. He had seen service in all parts of the world, 
and after having been twenty-two years a lieutenant, 
had been obliged, on the score of age, to retire. Like 
several of his fellow lieutenants, he insisted upon 
sinking his seniority in favour of Bowling. He 
was a somewhat old-fashioned man in his notions, 
and, in common with Mr. Salthorse, who was very little 
his junior, he affected greatly to regret the days of masts 
end sails, and to think that modern naval officers were 











very indifferent seamen. With these supposed opinions 
of the two old lieutenants Mr. Binnacle agreed. They 
were really his opinions, though not really theirs. He 
fervently believed that seamanship and navigation, save 
in so far as they were preserved in his own person, were 
nearly lost arts. They merely grumbled as a matter of 
principle, and in their hearts—although they would never 
admit it—were staunch admirers of what is called “‘new 
navy.” Mr. Tompion and Mr. Tripper were thorough- 
going scientific officers of the modern school. Tompion 
had fallen in love, and retired in order to marry; but, 


| having retired, had almost immediately lost his inamorata, 


who had _faithlessly 
married a subaltern in 
the Buffs. This blow, 
while it had soured 


Tompion so far as the 
whole fair sex was con- 
cerned, had rendered him 
more than ever devoted 
to his lost profession ; 
and he had therefore 
seized with avidity the 
opportunity of going 
afloat again. Tripper 
had, in a moment of 
disgust, retired in order 
to become manager to a 
firm which promised, in 
its prospectus, to provide 
the world with a torpedo 
of a new and subtle 
dirigible type; but the 
company having collapsed 
before its torpedo had 
been adopted by any 
Government, Tripper had 
found himself thrown 
without occupation upon 
his resources. e Ad- 
mniralty, annoyed at losing 
him, had insisted upon 
his returning his com- 
mission, and had thus 
surrendered all claim 
upon his services. Other- 
wise, no doubt, their Lordships would have been glad 
enough to get back so good a torpedo officer. 

Mr. Day, barrister-at-law, has already been introduced 
to the reader as a determined amateur yachtsman. Salt- 
horse declared that he would not join the Mary Rose at 
all unless he was allowed to join as junior lieutenant ; 
; for he urged that he had not been to sea for many 
years, and, in the quasi-retirement of a coast-guard 
billet, had grown very rusty. Thus it was that he 
ranked junior even to Day; although in his time he 
had been first-lieutenant of an ironclad in the 
Channel, and of a guardship in one of the Scottish 
ports, and had commanded a gunboat on the West 
Coast. His modesty met its reward in the respect 
with which he was regarded by everyone on 
board. 

Dr. Rhubarb was a civilian, young and 
enthusiastic, and a clever surgeon as well as 
learned physician. He threw up a rapidly-growing 
London practice in order to accompany Bowling; 
and, as he was a bachelor, no one had a right to 
prevent him. Mr. Nipcheese, the oldest officer 
in the ship, was a gentleman who sincerely 
believed that the bone and marrow of the Royal 
Navy was represented by the accountant branch of 
the service, and this being his opinion, he was, of 
course, although retired, a very superior person in 
his own estimation, and invariably behaved himself 
as such, except, on occasions, after dinner, when, 
if he had been able to lay hands on any Madeira, 
he would sleep in the ward-room with his feet on 
the stove, and by turns snore and mumble inco- 
herencies, some of which sounded suspiciously like 
blasphemies, aimed, however, at nobody and 
nothing in particular. He would sometimes, 
when awake, unbend sufficiently to listen to a 
good story, and even to smile at it in a superior 
kind of way; but he was never known to tell one. 
Mr. Echo, by profession a barrister, was a keen 
officer of a type which was by no means uncommon 
in the unfortunate Royal Naval Artillery Volunteers. 
He was an enthusiastic all-round yachtsman, and 
had, moreover, devoted full attention to gunnery 
work. Ever since the disbandment of his corps 
he had continued to keep himself aw cowrant with 
naval matters, in hope that some day the R.N.A.V. 
would be sietuhiiteed. He was fully equal to a 
lieutenant’s duties, he was smart and tireless, he 
volunteered to do any work for which « volunteer 
was required, and his good nature and ingenuous 
character rendered him a general favourite. Of 
Mr. Brown and Mr. Tiller it need only be said 
that they were pensioned warrant officers, barely 
over fifty, and as good as the Navy has ever pro- 
duced. As for Mr. Plane, he had been carpenter 
in a crack Cunarder, and belonged to the Royal 
Naval Reserve. 

Thursday, May 7th, when the Mary Rose sailed, 
was a great day onthe Tyne. Sir T: il Stormer 
and his daughter lunched on board in, and 
remained by the ship until she had ~~ down 
to the Narrows, below North Shields, where they 
were put on board one of the several tugs and 
steamers that had come out to bid the cruiser good-bye. 
As they went over the side, Tompion, who was’ on the 
bridge, heaved a sigh of relief. 

““T beg your pardon, sir?” said Echo. 

“Oh! I didn’t say anything,” answered the gunnery 
lieutenant : “I was only pleased to se@ the’ last of that 
little petticoat. I was half afraid that the. skipper 
wouldn’t be able to cast off from it. Thank heaven ! 
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That’s gone! A ship is never a ship while there’s a 
petticoat on board.” 

Bowling was shaking hands with the Admiral at the 
starboard gangway. ‘And look here, Bowling,” said Sir 
Taffrail, “if, with a ship like this under you, you 
don't come back a bigger man than you sail, I shall 
think that the Admiralty dealt with you as you deserved. 
And remember, she shan’t marry a man who’s not in the 
service. 
father. 
be in the service, and I'll have my grandsons in 
the service if I live to have a word to say to their 
mother. God bless you, my boy.” And the Admiral, 
very red in the face, went over the side after his 
daughter, sat down in the sternsheets of the boat which 
was to carry him to the tug, took the tiller-lines, swore 
at the crew, just as if Miss Stormer had been a hundred 
miles away, and, when he thought he was unobserved, 
brushed a tear from his eye 
and muttered “God bless 
him!” in so loud and angry 
a tone that the men at the 
oars thought that the objur- 
gations had begun anew, and 
pulled as if his Satanic 
Majesty himself was coxinz 
them. Mary Rose, who had 
stood up to wave her hand- 
kerchief to Bowling, was 
capsized by the suddenly- 
increased impetus of tho 
boxt, and fell upon her 
father’s knees, whereupon 
the Admiral picked her up 
very tenderly, placed her at 
his side, and frowned around 
him as if to say: ‘* Who 
dares to tell me that the 
daughter of Sir Taffrail 
Stormer, G.C.B., can’t stand 
up in a boat and wave a hand- 
kerchief? Ifthere be any such 
person, let me get at him.” 

It is therefore fortunate 
that he did not hear Tom- 
pion’s ungallant exclamation 
to Echo: ‘“ There, didn’t I 
tell you so? Serves her 
right, poor little beggar, for 
not having stayed on shore.” 

Bowling ran up to the bridge as soon as his friends were 
fairly away. In the pleasure of having so fine a ship as 
the Mary Rose under his command, he forgot alike the 
disappointment of his removal from the Navy, the 
personal sacrifices which he had made, the terribly hard 
work of the past week, and the pain of parting with the 
girl he loved. He felt that untold possibilities were 
within his grasp ; he believed that, while he might render 
his country splendid services, he might also reinstate 
himself. And it was in the highest spirits that he took 
command, ordered full speed ahead, and steamed out 
against the salt breeze of the North Sea—the first English 
privateer to leave a British port in the service of 
Sovereign and country for many a long year. But he 
was not only in the service of Sovereign and country ; he 
was in the service also of 
himself and his fellow- 
owners of the Mary Rose, 
and it was his business 
as much to make prizes 
frém as to do damage to 
the foe. He was, more- 
over, to some extent in 
the service of Sir Hum- 
phrey Thornbeigh per- 
tonally ; for, but for Sir 
Humphrey, the ship could 
not have been officered as 
she was. Bowling was 
beginning to congratu- 
late himself that, though 
he was serving so many 
interests, he was still 
mainly his own master— 
when he recollected that, 
enclosed with Sir Hum- 
phrey’s dispatch of that 
day, there was a sealed 
envelope marked, “To 
be opened only after you 
have left port. Private 
and confidential. On 
her Majesty’s service.” 

He took the dispatch 
from his pocket, and 
pulling out the envelope 
opened it. Within were 
a letter and another 
envelope, the latter 
being addressed to the Admiral - Superintendent, 
Malta Dockyard. Bowling read the letter, which 
ran:— 

“‘ My dear Bowling, I haven't the least idea where you 
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My father was in the service and my grand- | 
I'm in the service, and my son-in-law is to | 


owners and yourself, and don’t be influenced by your 
sincere friend, H. T.” 

Bowling whistled and gazed up speculatively at the 
foretop, over which peeped the covered muzzle of a 
gun. “He wants me to go to Malta,’ thought 
he,” “ and yet he doesn’t want to formally advise me to 
do so. I should surely pick up more prizes in the 
Channel. But Uncle Humphrey has something in the 
wind, and, if I don’t take his suggestions, I feel that I 
shall be a fool. He’s not the man to throw out these 
hints without an object; nor is he the man to mislead 
me. He has helped me, so, by Jove, if I can possibly see 
my way to it, [ll help him. But how we shall get into 
the Mediterranean, heaven only knows!” 

He thrust the papers back into his pockets, and looking 
round and seeing that the ship had by this time steamed 
well clear of the river’s mouth, he ordered the course to 
be altered eight points to starboard. 


**Give her the bow 9°4in. gun.”— See p2ge 189 


It was nearly three bells, and the sun was setting over 
the land in a blinding blaze of golden splendour. The 
sea was perfectly smooth; such light breeze as there was 
came from the north-west, and the ship came round so 


gently and sped southward so quietly that it was difficult | 


to believe that she was making even the 10 knots which 
the captain had ordered. 

“Running at this speed, when shall we be off Dover, 
Mr. Binnacle ? ” asked Bowling of the second lieutenant, 
who stood by his side. 

Mr. Binnacle went into the chart-house, set to work 
with his ruler and dividers, and in half a minute came 








let anyone know it. I don’t want to tire out the 
crew, and I hope they will understand that; but 
we are all rather fresh to our work, and we have no 
time to waste. Who knows whether we shan’t have ty 
fight an action to-morrow? So we must lose no oppor. 
tunities. Perhaps you will be so good as to speak to Mr. 
Tompion on the subject. For the present I don't see 
how we can manage to run any torpedoes; but you may 
tell Mr. Tripper that I shall bear him in mind, and give 
him a chance when I can.” 

Mr. Tompion needed no inciting to duty. Assisted by 
the Gunner, he had long since made out his quarter bill, 
and had already exercised his men at the guns, though, 
of course, he had not yet been able to fire, except on the 
morning of the 5th, when the ship had been out to test 
her gun-mountings. In all departments the regular sea. 
routine of a man-of-war was observed, and it was 
astonishing with how little friction the men fell into their 

places, and how rapidly 
things settled down. From 
the first the ship was kept 
partially cleared for action, 
and the guns were always 
loaded; but, as all the guns 
were on the upper-deck, 
where there was but little 
protection from the weather, 
Bowling did not think it 
necessary to make the men 
sleep at their quarters. That 
night, at half-past eleven, he 
went up on to the bridge and 
ordered the ship to general 
quartera, and when less than 
four and a-half minutes 
later everything was reported 
ready, he felt that he had 
with him the material for 
an extraordinarily smart 
ship’s company, and that it 
would be very bad policy on 
his part either to unneces- 
sarily expose, or to unneces- 
sarily weary a very willing 
crew. 

There were no further 
alarms during the night. 
The sun rose at about 
twenty minutes past four, 
but already Mr. Maintruck 

was busy on deck; and all the morning, with but 
rare intervals, drills of one kind or another were going 
on. At ten Bowling ordered targets to be dropped, 


| and then exercised his guns’ crews for an hour at firing 


atamark. The practice, especially with the 4-7in. guns, 
was much better than could fairly be expected, but 
naturally it was not very brilliant. In all directions, 
however, there were signs of improvement, and as 


| officers and men alike were exceedingly keen, the captain 


was more than satisfied. Soon after three in the after- 


|noon, the speed having already for some hours been 
| increased to nearly 17 knots, the ship was off Dover, 


out again, touching his cap, with the reply, “At about | and exchanged signals with the shore. Bowling altered 


three o’clock to-moirow afternoon, sir.” 


course very little, and headed diagonally across the 


“Thank you; very good. Messenger, run down and | Strait, making for the direction of Havre, so that by 


The ‘‘ Mary Rose” and prizes entering Plymouth Sound 


| ask the chief engineer to be so good as to speak to me.” 


A boy who was in waiting sprang down the ladder, and 
very speedily Mr. Macpherson came upon the bridge. 
‘She runs very easily,” said Bowling. ‘ We will keep 


are going to cruise or what you propose to attempt, and | her at ten knots for the present. But I should like 
it is not my business to inquire; but if you find yourself | steam, if you please, for seventeen knots at eleven 
in the Mediterranean, and will deliver this, you may | o'clock to-morrow morning, and after that time you must 
render the country and yourself a considerable cervice. | be prepared, until further orders, to use forced draught, 
Of course I am taking other measures to get the letter, a | if necessary, while we are running down the Channel. 


copy of which I enclose, delivered at Malta; but the 
enemy seems to be holding the Strait pretty closely, and 
my messengers may not get through, while you may. I 
don’t advise you one way oranother. You have duties to 
yourself and to your owners. But the Mediterranean 
used to be a fine privateer’s cruising ground, and may be 
so still, and there's honour to be gained there. You have 
all my good wishes, and I suspect you will not disappoint 
them. But, again I say, remember your duties to your 


| Is everything going well below ?” 
“‘ Couldn’t go better, sir,” said the chief. ‘ I never had | 


better engines.” 

“Very good, Mr. Macpherson; I won’t try them more 
than I can help. Thank you.” 

“We must make shift to get the men smart with the 
guns, Mr. Maintruck,” said Bowling. ‘They must be 
practised at general quarters as much as possible, and I 
shall go to night quarters to-night, though you needn't 





ten o'clock at night he 
was off the mouth of 
the Seine. Many craft 
of all kinds were sighted 
in the Channel, but very 
little attention was paid 
to them. They were 
chiefly British and Ger- 
man vessels, and the 
captain’s immediate idea 
was to leave as quickly 
as possible those waters 
in which he could not 
expect to encounter 
something well worth 
the trouble of capturing. 
Both Mr. Echo and the 
carpenter knew almost 
every steamer that tr:- 
versed the Atlantic. 
Bowling therefore ordered 
them to keep watch and 
watch on the _ bridge 
that night, and having 
altered course to the west- 
ward, reduced his speed 
to 10 knots, and began to 
look out for a homeward- 
bound French liner. 

The French Govern- 
ment, with marvellous 
promptitude, had issued 
as early as April 30th a 
code of private signals, 

copies of which had been given to all outward-bound 
vessels leaving French ports on and after that date. 
Captains were directed to communicate with all French 
ships which they might meet at sea, apprise them of the 
outbreak of war, and deliver to them a copy of the 
signals. They were directed also to sink or destroy the 
signal-books in the event of their capture being probable ; 
and, as the adoption of these measures had been reported 
in England several days before the sailing of the Mary 
Rose, Bowling felt pretty confident that, although hosti- 
lities were less than a fortnight old, he would have to 
depend, not upon ruse, but upon speed and force, for any 
prize which he might be so fortunate to make. While, 
therefore, reducing his speed to ten knots, he still kept 
steam for seventeen. 

Day and Echo relieved Salthorse and the carpenter at 
midnight. There was a clear moon, and the sea was 
still smooth. The dark mass of Cape Jin Hogue was 
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visible to the south-west, and behind it Alderney was 
just opening out, like a black cloud upon a field of 
ilver. 
. Day took his station on the bridge; Echo, glass in 
hand, climbed into the foretop, and had not been there 
more than a quarter of an hour when he hailed Day with 
the information that he had sighted three sail in com- 
pany, at @ distance of about eight miles on the port bow, 
coming up Channel, one, at least, being evidently a big 
assenger vessel. 

Day went into the chart-house and roused the captain, 
who was sleeping there as best he could, coiled up on 
some bunting and coatsin acorner. Bowling was upon 





protection whatever, and we could blow her out of the 
water. Now, I’m going to pass her, Mr. Tompion; and 
if she doesn’t fire at me, I shan’t fire at her. I want the 
other ships first.” 

But the gallant Frenchman had determined to make 
an effort to save his charges. Just then the Duguay, 
Trowin yawed a little, and, at about two thousand yards 
fired as much of her port broadside as would bear at the 
Mary Rose. No projectile struck, but the spray from 
more than one splashed across the privateer's deck. 

“Give her the bow 9:4in. gun, Mr, Tompion,” said 
Bowling. ‘I don’t want to sink her; but perhaps you 
can disable her screw or steering gear. Don’t fire, how- 


his legs and wide awake in a moment, and in half a| ever, until we are a little closer to her. Let the men lie 


minute more was in the top by Echo’s side. He had no 


| down, Mr. Maintruck. And, by the way, Mr. Tompion ; 


difficulty in ee the strangers, though he could not | please keep the starboard midship gun trained on her as 
we come up on her quarter.” 
Again the Duguay Trouin yawed to port, and delivered 


make out what they were. 

“One of them looks uncommonly like the Normandie 
of the Compan Géné- 
rale Transatlantique, sir,” 
yentured Echo. 

“And one is a man of- 
war, if I'm not mistaken,” 
added the captain; “and 
not one of ours either. 
Keep your eyes open, Mr. 
Echo, and report all their 
movements.” And Bow- 
ling scrambled down 
again, and mounted to 
the top of the chart- 


house, where he was not Sa 


too far removed from the ’ 
bridge to be able to give - 
his orders. No sooner Ce “ 
was he there than he o 
directed the crew to be - , 
sounded off to quarters. Se 
Almost at the same ee 
moment two rockets 
went up from the centre 
ship of the three, and = 
glittered for a second 
against the dark blue 
ofthe sky. This was 
clearly a private night- 
signal, for several lights 
were also shown, and then 
suddenly extinguished. 

“Full speed, if you 
please, Mr. Day,” shouted 
Bowling, keeping his 


glass on the strangers, ‘‘and keep her a point nearer | her broadside. 


in.” Day gave the necessary directions to the engine 


that time Mr. Maintruck and Mr. Binnacle, both look- | against the basé of the sponson of the starboard barbette. | 


St . t. 
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it! UPL Peres | 


Coaling off the Wadi Gloug 









A storm of projectiles shrieked past the | 






up with, and she was off St. Catherine’s Bay, Jerzey, ere 
the Mary Rose ran along side her and hailed her to strike. 
She of course had no alternative; and Bowling, having 
hastily lowered a couple of boats and put Mr. Williams, 
an assistant-engineer, and five-and-twenty well-armed 
men on board of her, returned to look after the other 
ships. The Paraguay immediately after having been 
passed, had altered her course sixteen points and fied 
again to the northward. The Duguay Trowin had made 
sail, but the wind being light she had scarcely moved, 
and before daybreak the privateer was once more within 
shot of her. Bowling fired a gun across her bows, where- 
upon she replied with a broadside, which did a little 
damage and wounded three men; but a couple of well- 
aimed rounds at 750 yards frcm the privateer’s 9°4in. guns 
brought the French captain to his senses; and at a 
quarter past four, being on fire and having thirty 
wen killed or wounded by the bursting of a shell in his 
battery, he surrendered. 
Lieutenant Tripper and 
--- fifty men went on board 
5 and took possession ; 150 
of the cruiser’s crew were 
: for safety’s sake removed 
. into the Mary Rose, and 
; ( the Paraguay having got 
/ > into Cherbourg and given 
a( the alarm, Bowling and 
his two prizes made the 
se best of their way to 
Plymouth, where they 
dropped anchor soon 
after noon on Saturday, 
May 9th. 





VII.—Tue Forcine or 
THE STRAITS. 


Plymouth Sound was 
a scene of great bustle 
and activity, and it was 
by no means easy for a 
ship like the Mary Rose, 
which had no claim upon 
the services of a single 
man in the place, to get 


= anything done. By night- 


fall, however, Bowling 
had not only handed over 
his two prizes to the 
proper authorities for 
adjudication, and. com- 
municated his directions to his agents concerning 


Mary Rose's bridge ; a few splinters flew from the wood- | the vessels, but had filled up with coal, and put to sea 
room and to the quarter-master at the wheel, but by | work of the charthouse; and a shell burst harmlessly | again. 


To make up for the time which he had lost, he steamed 


ing very sleepy, were on the bridge, and he was free to | Had the officers remained on the bridge, some of them | out of the soundings at a speed of fifteen knots, and, 
would doubtless have been hit, but, at the first sign of heading for Cape Finisterre, determined for the present 


go to his station at the quick-firing guns aft. 


The strangers, which had clearly been making for | 


Havre, altered course a little when their signal was not 
answered, and seemed to be about to attempt to get into 
Cherbourg; but as Cherbourg was already broad on the 
port beam of the Mary Rose, they soon recognised this 
as hopeless, and, rounding Alderney, headed southward 
for St. Malo or Cancale Bay. The one which looked like 
the Normandie took station ahead, and the one which 
looked like a man-of-war 
took station astern, the 
three vessels thus steam- 
ing in column. In ten 
minutes’ time they were 
shut out from view of 
the land, but already it 
was plain that the Mary Po 
Rose was rapidly gaining 
on them. 

The three ships were, 
in fact, the Normandie, 
6217 tons, homeward 
bound from New York; 
the Paraguay, 8450 tons, ? 
homeward bound from 
South America, and 


owned by the Chargeurs CI GI 
Réunis; and the cruiser VO £7 yor 
Duguay Trouin, of the 

French navy. The 

cruiser, detached from 


the Division Legére de 
l’Atlantique, h been 
sent to the mouth of the 
Channel to look out for 
homeward - bound ships 
and to see them safely 
into port, and, having 
fallen in with the Nor- 
mandie and Paraguay 
almost simultaneously off 
Ushant on the previous afternoon, was convoying them 
at the speed of 13 knots—all that the Paraguay could 
manage—to Havre, which was their normal destination. 

In an hour the privateer rounded the cape, and enjoyed 
once more the view of the chase. At half-past two the 
Mary Rose was off Cap de Flamanville, and was well 
within gunshot of the cruiser, which still kept station at 
the rear of the column. 

“She has a lot of guns, sir,” said Tompion, who, for 
a few minutes, had been consulting a book by the light 
of the binnacle lantern. ‘There are five 6'4in. and five 
5:4in, besides four quick-firers, and five revolving cannon ; 
= she has a couple of torpedo-tubes stowed some- 

ere,” 

‘I'm glad that you know so much about her. Pro- 

bly she can’t make head or tail of us. If she is really 
the Duguay Trowin, as you make out, I ought to know 


something about her myself, for I launched on board her 
some years ago at Brest. 


She’s an iron ship with no 












the enemy’s yawing, Bowling had made them take shelter | 
| behind the conning-tower. 


| which he could not do without. 


to think no more of making any prizes beyond those 
By breakfast time on the 


The privateer was now coming up so rapidly that the | morning of the 10th he had passed Brest without sighting 


| Frenchman dared not again yaw to port for fear of being 


rammed ; but he began to circle round to starboard, so as 
to bring his starboard broadside to bear; whereupon 


| Bowling ordered the two big barbette guns, of which he 


had already spoken, to be fired. They were discharged 
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‘Steaming with his coal”- See pace 190 


almost simultaneously at the cruiser’s stern; and, when 
the smoke had cleared away, it was evident that at least 
one of them had spoken with effect, for the enemy’s 
mizen topmast was seen to have toppled over her star- 
board quarter, and to be hanging with all its hamper in 
such a position that, as the cruiser continued to circle, it 
must infallibly foul her screw. And this is indeed what 
happened a minute later. 

ut the Duguay Trouin, though temporarily disabled, 
did not cease to fire as the privateer passed under her 
stern, and beyond her, in hot chase of the convoy. 

‘* Leave her alone for the present,” said Bowling; “I 
intend to pass the next ship, and stop the leading one. 
Don’t use the big guns again without orders. We can 
tackle these gentlemen with the small quick-firers and 
machine guns.” 

The Paraguay, the centre ship, was easily over- 
hauled and passed; but the Normandie, having in- 
creased her speed to 15 knots, was not so easily come 
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any French warship, and very early on the morning of 
the 11th Cape Finisterre was visible, distant about ten 
miles on the port beam. That evening at sunset, in 
lovely weather, the privateer passed Lisbon, and on the 


| morning of the 12th she was in the latitude of the Straits, 


but about two hundred 
miles to the westward. 
Bowling had decided 
to runat all hazards into 
the Mediterranean, but 
he was not disposed to 
attempt so bold an under- 
taking without first re- 
plenishing all his coal 
bunkers. He knew that, 
if he got through the 
French fleet that was 
engaged at Gibraltar, he 
would probably be chased, 
and he had no mind to be 


Lis taken owing to lack of 


fuel. He therefore re- 
duced his speed to 10 
E knots, hoisted French 
colours, and, keeping a 
little outside those waters 
which he felt were likely 
to be patrolled by the 
French scouts and 
* cruisers, he set to work 
to look for a vessel that 
would serve his turn. 

She came sooner than 
Bowling had ventured to 
hope. That afternoon at 
about six o'clock a 
trampish-looking steamer 
was sighted, labouring alorg at a speed of between 
seven and eight knots from th2 southward. The Mary 
Rose passed close to her and hailed her, and her skipper, 
a little old man whose face was of the texture and almost 
of the colour of a dried raisin, replied in French that his 
ship was the Gédéon, of Rochefert, homeward bound 
from Gabon with a cargo of palm oil, copal, and caout- 
chouc. The man was ordered to heave-to, and Day, who 
a French like a native, went with a boat’s crew to 

m. 

The dried skipper met Day at the gangway, and 
unsuspectingly informed him that he had heard down 
the coast some rumours of war. ‘ Were they,” he asked, 
“true?” 

Day told him that they were quite true, and thet a 
French fleet was at that moment busy in an attack 
upon Gibraltar, whereat the Frenchman looked very 
proud. and happy. 

“ But there are a great many English cruisers about,” 
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continued Day: “and if you don’t look very sharp, 
you'll be snapped up before you get into the Charente. 
on _ steaming so slowly because you are short of 
Cc ” 

“Oh, no,” said the man: “I have plenty of coal. 
The reason is that I can’t steam any faster. But come 
to my cabin and take a glass of wine, and let us drink to 
the confusion of these English.” 

“I’m much obliged to you,” replied Day : “ but really 
it isn’t wine but coal that I've come in search of. That 
ship is an English privateer, and. ... .” 

The Frenchman’s face grew black. ‘This is a trap, 
then ?” he asked. 

“As you please. You perceive that my ship is now 
flying her own colours. You cannot escape from her. 
You must therefore allow her to take such coal as she 
requires.” 

“T will allow nothing of the sort. Quit my deck, sir!” 
And the little dried man 
assumed an attitude so 
well expressive of the 
direst and most contemp- 
tuous wrath that he 
looked positively noble. 

“* My ship will take you 
in tow,” said Day, not 
replying to the French- 
man’s outburst. 

“Never!” cried the 
little man; and flying at 
Day, he flung his arms 
round the lieutenant’s 
waist as if he intended 
to heave him overboard. 

Day’s men were all in 
the boat; and therefore, 
although he could have 
very easily tackled the 
irate master mariner 
alone, the officer was at a 
great disadvantage, when 
a couple of stalwart 
Frenchmen sprang for- 
ward to reinforce their 
chief. Day lost his glasses, 
without which he was as 
blind as a bat ; but he was 
too proud to cry for help, 
and he struggled manfully 
against the overwhelm- 
ing odds; until at last, hot, dishevelled, and angry, he 
found himself tied ignominiously to the bitts at the foot 
of the steamer’s mizen. 

During this time Day’s boat alongside was hanging on, 
and suspecting no evil. 

“‘ Now, sir,” said the French skipper to the prisoner, 
“I will give your friends coal. Ho, there, Francois and 
Jacques! Go below and bring up the largest and finest 
piece of coal you can find.” 

Day bit his lip but said nothing. ‘“ They must see me 
from the cruiser,” he thought; but he was so short- 
sighted that he did not perceive that the bulwarks of the 
Gédéon were too high for anyone on the bridge of the Mary 
Rose in her then position to be able to see see over them. 
In a couple of minutes 
Francois and Jacques 
appeared staggering be- 
neath a lump of coal 
which may have weighed 
nearly a hundredweight. 

“C'est beau, ce gros 
bloc, mest ce pas?” 
asked the French skipper, 
with a leer. “ Croyez- 
vous que ca suffira? 
Mot je le crois bien. 
Essayons - nous! Dé- 
gouttez mot ce charbon 
dans le canot de mon- 
steur. ‘Suis etonné qu'on 
envoie un canot si fragile 
pour une telle cargaison. 
Vite! Laissez tomber !” 

And before poor Day, 
with his bad sight, had 
realised what was in the 
wind, Francois and 
Jacques had hoisted the 
coal over the bulwarks 
and dropped it clean 
through the bottom of 
the Mary Rose’s boat. 

It has been noted that 
the crew of the privateer 
was drawn from several 
nationalities. Cosmopoli- 
tan, in consequence, was 
the bad language which, 











hawser, by the second boat, to the Mary Rose, which in 
a few minutes passed ahead, and, with the Frenchman in 
her wake, steamed off to the south-east. 

By daybreak next morning the privateer and her prize 
were off the mouth of the Wadi Gloug, a little stream 
which comes down from the mountains of Morocco and 
enters the Atlantic about twenty miles to the southward 
of El Araish. There, in seven fathoms, Bowling 
anchored, and, having brought the Gédéon alongside, set 
to work to take out of her as much coal as his own ship 
could hold. He adopted the precaution of putting the 
Gédéon outside the Mary Rose, so that, if he were 
attacked while coaling, his prize would afford him some 
a. while he, in consequence of his superior 

eight out of the water, could fire over her, but he was 
not disturbed. A few boats from the wretched shore 
came off, and curiously observed what was going forward. 
Others brought fish, milk, fruits, and vegetables for sale. 





“ Ordered the starboard 9°4in. gun to be fired "—See page 191 


The natives, however, seemed to know nothing of the | 


war, and to realise the existence of no difference between 
British and French; and if the Mary Rose had arrived 
to seize their country they would apparently have been 
equally ready to do a little trade with her; for even in 
that far-away spot her Majesty’s image, on a gold or 
silver coin, was recognised and duly honoured. In the 
meantime Lieutenant Tripper was able to try most of 
his torpedoes. 

Bowling invited the French skipper to breakfast with 
him; and the honest man, who felt that he had done all 
that duty and patriotism demanded, graciously accepted. 

“T don’t know what to do with your ship,” said 
Bowling. ‘It seems barbarous to set you and your men 
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as possible to denounce your dastardly interference wi 
me—your unheard of robbery.” " * 

Bowling touched the bell at his elbow, and when his 
—_ appeared, sent to beg the chief engineer to speak 
to him. 

“T want to know, Mr. Macpherson,” he said when 
that officer arrived, ‘‘ whether, without doing the Gédéon 
any permanent damage, you can so deal with her engines 
that she shall be unable to move from here for a week ?” 

when beg aa d dl 

‘Then be so as to do so, and let me know whe 
the business is finished.” 

And thus it happened that late that afternoon, when 
the Mary Rose steamed proudly away to the northward, 
the little dried skipper stood stamping and cursing on 
his quarter-deck, with the knowledge that the engines 
beneath him had been deprived of half-a-dozen small 
pieces of metal, without which they were useless. The 
little pieces of metal were 
not far off. Mr. Mac. 
pherson himself had 
dropped them overboard, 
and the depth was only 
seven fathoms. The 
local natives, moreover, 
were capital divers, and 
the bottom was pretty 
clean, so that the valuable 
fragments were not lost. 
But they would require a 
good deal of looking for, 
And no wonder that the 
little dried Frenchman 
stamped and swore until 
the Mary Rose, steam- 
ing with his coal, was 
below the horizon. 

Mr. Macpherson also 
swore. ‘This is,” he 
said, ‘the very dirtiest 
and vilest coal that I have 
met with in the whole 
course of my experience.” 
And Mr. Maintruck, as 
he saw his white decks 
growing blacker and 
blacker, and watched the 
plumes of funereal smoke 
above the — cruiser’s 
funnels, swore too, but 
solaced himself by remarking to Salthorse, ‘* Well, they 
may take us for anything but an Englishman. This 
is a deuced sight more deceptive than flying a dozen 
French s. I never saw anything like it, unless it 
was the mom from the German squadron at Spithead 
in 89. Whew! I got a whiff of that, and I shall never 
forget it.” 

It is but about eighty miles from the mouth of the 
Wadi Gloug to the mouth of the Strait of Gibraltar. 
Maintaining a speed of ten knots, but having ordered 
steam for full speed to be ready by ten o'clock, Bowling 
followed the coast as far to the northward as Arzilla, 
and then, altering course four points to port, kept away 
to seaward. At eight o’clock, and again at half-past nine, 
he increased speed until 
he was running at sixteen 
knots, and until at mid- 
night Cape Spartel bore 








/ 8.8.E., eighteen miles. 
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it was impossible to distinguish the order in which the French fleet was steaming ""—Sce page 192 


through at full speed. 
He did not purpose to 
use the ram, as he had 


> no desire to damage him- 
93% self, and as he knew how 
-* difficult it was to use the 
ram with effect. Whatever 

work might be done 


must therefore be done 


as the boat filled and sunk, arose irom the men who were | ashore on such a place as this, and to scuttle the Gédéon; | with the gun and torpedo. Ifhe got through, he would, no 


left floundering in the water. 
Rose's bridge, saw what had happened, and at once ordered 
out another boat, but long before it was under way for 
the Gédéon the men from the water had by some means 
managed to scramble up to the Frenchman's deck, to 
send the little dried skipper sprawling, to release Day, 
and to haul down the tricolour. No one but the French 
captain dreamt of resisting. 

By this time the privateer had come under the French- 
man’s stern, and Bowling was able to see for himself 
how matters were going. ‘Send a hawser to us, Mr. 
Day,” he cried, “and we will take you in tow. You 
shouldn’t have let yourself be caught napping in that 
way. Ha! ha! No one is any the worse, fine Can 
you take charge of her?” 

Day, who had recovered his glasses, and who, with 
them on his nose, was equal to anything, sang out, ‘Aye, 
aye, sir! No one hurt!” and sent the end of the 


Bowling, from the Mary | 





but I don’t see any alternative.” 

“IT am your prisoner, sir,” said the skipper, “and I 
can do nothing, but I warn you that my country will 
amply avenge this insult.” 

“Yes, 1 know. And of course, if I were to let you go, 
you would, as soon as possible, find out the nearest 
French cruiser and set her on my track.” 

‘I should have that honour,” assented the little 
Frenchman. 

“Then I can’t let you go; that’s all. You must 
remain here !” 

It is an outrage, an indignity, a barbarism, a 


pirac 

“T can’t help it. I’m very sorry. Will you remain 
here ashore or dost ial weakens 

“ Sir, you may put me ashore and destroy my ship. 
That is as you please! But if you leave me master o 
my ship, nothing shall prevent me from as fast 


| doubt, be chased—perhaps all the way to Malta, whither 
he was bound. e men, consequently, must be pre- 
_ pared for a long spell of hard work. He had absolute 
confidence, however, in their willingness to stand by him 
and his officers. They had already made two very valu- 
able prizes, the due proportion of the proceeds of which, 
upon their return home, would be at their disposal, and 
in the Mediterranean there would doubtless be other 
rizes not less worth having, but that night he was not 
ooking for prizes but for glory. The men, who received 
the address with enthusiasm, were then dismissed to 
their quarters, and Bowling, mounting to the bridge, 
ordered speed to be further increased to seventeen knots, 
and headed his ship to the eastward. 
It was a cloudy and rather dark night. There was but 
little wind, but there was a heavy swell from the Atlantic, 


f| and the Mary Rose, as she bounded away before it, took 





the water over her bows in great showers of spray, an 
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pitched 


pany deeply, although, as she had plenty of 
freeboar ’ 


she seldom or never absolutely buried her 


ose. 
me It’s not much of a night for torpedo-boats,” said 
Bowling to Tripper. ‘I doubt whether we shall be 
peter with them. They will all have run for shelter.” 

“Well, even if Oey are out,” answered the torpedo 
lieutenant, “‘they will steam very badly in this swell, 
and we shall have the legs of the best of them.” 

“I think that we won't use our above-water torpedo 
tubes,” continued Bowling. ‘I don’t quite like the risk 
of having such quantities of explosives where a chance 
shell from the enemy may get at them and blow us up. 
In case of our having an opportunity, I will mancuvre 
so as to enable you to use the bow and stern under-water 
tubes, and these must suffice for to-night. But please, 
Mr. Tripper, be ready with a second and third torpedo 
for each. I’m going to do all the damage I can; and it 
won't be my fault if our friends in the Strait don’t re- 
member this 13th of May.” 

“ Sail right ahead!" hailed the look-out in the foretop. 

“Kindly go up and have a look at it, Mr. Salthorse,” 
said Bowling. 

Salthorse, who, in spite of his seniority in the Navy, 
was not lacking in activity when serious business was 
doing, went up with an agility worthy of a midshipman, 
and reported that the stranger looked like a cruiser, but 
was still too far off to be exactly made out. 

“Now for the rush, then,” cried Bowling,” as he bent 
over the engine-room speaking tube. ‘‘ Put on the forced 
draught,” he shouted down, “and give me all the speed 
you possibly can.” To a messenger he said, “Take my 
compliments to the chief engineer, and beg him to make 
the best arrangements for getting poo of coal and for 
keeping plenty of steam. We shall probably want forced 
draught all night.” And to the gunnery lieutenant, 
“Please, Mr. Tompion, have every gun that will bear 





trained on this ship as we come up with her, and be 
ready to fireat my direc- 
tion, but not before. 
Make your men lie down 
when you safely can, 
and see that there is 
plenty of ammunition 
on deck.” 

Then he glued his eyes 
to his night-glass, and 
with legs apart and 
greatcoat flapping in the 
wind made by the ship, 
gazed over the spray- 
washed bows into the 
pregnant darkness. 

When a_ vessel is 
moving by night at a 
speed of about twenty 
statute miles an hour she 
very quickly closes any 
stationary oor nearly 
stationary objects that 
may be sighted lying 
near her course. Soon, 
therefore, Bowling saw 
a huge masted mass 
looming up ahead 
of him: and his famili- 
arity with the outward 
semen of most of 
the ships of the French 
Escadre de la Méditer- 


ranée at once told = 
himthat this dark mon- 
ster was the great 


rotected cruiser Tage, the largest unarmoured cruiser | 
in the French Navy. She was a vessel of 7045 tons | 
displacement and 12,410 indicated horse-power, built at 
St. Nazaire in 1884, and carrying, in addition to numerous 
lighter weapons, six 6°4 and ten 5:4 guns. She was 
moving very slowly diagonally across the Mary Rose’s 
course, with her nose to the south-west, and she did not 
— to see the privateer until the latter was within a 
eof her. Having seen her, she increased speed a little, 
and came towards the intruder, whereupon Bowling, who 
by that time felt quite sure that it was the Tage, and no 
other craft that was approaching him, starboarded his 
helm a bit, and as his ship came round, ordered 
the starboard 9-4in. gun to be fired at the Frenchman, 
who when the word was given, was barely three cables 
away. 
The Tage was clearly taken by surprise, and before she 
returned the compliment the Mary Rose's people had 
fired their big starboard gun a second time, and had 
poured in a perfect hail of projectiles from their 4°7in. 
and smaller guns. The enemy, who had sent up three 
rockets, then replied with a broadside, which being bad] 
aimed did no ely and with a dropping fire, whic 
had scarcely b to be effective ere it ceased. 

The ships had been moving on two ever-nearing arcs, 
and were nearly broadside to broadside, when the Tage 
cepa firing. At the same instant she appeared to lose 

er way. 

“Look out, sir,” cried Echo suddenly to Bowling, 
“she has fired a torpedo. I saw it enter the water. 
There!” and he pointed to a luminous streak which was 
lengthening out from the Tage’s side and rapidly approach- 
ing the Mary Rose. i 

Bowling put the helm hard over to starboard, and 
reversed one engine, so that he quickly showed his stern 
to the enemy, and so handy was the ship, that, to his 
delight, almost as much as to his relief, he was able to 
let the torpedo pass harmlessly along her whole length, 
and slowly vanish into the gloom beyond. 

The few seconds during which the danger was immi- 
nent were trying ones for all who were aware of it; but 
the men at the guns were in blissful ignorance, and they 





continued to pound the Tage and to make excellent 
Practice at her. 


Bowling completed the small circle | 








which the discharge of the torpedo had forced him to 
begin, and while he was completing it the enemy resumed 
her fire, although she now fired feebly and in a desultory 
manner. Several of the Mary Rose’s men had fallen and 
had been carried below, and the captain, anxious to 
make an end as soon as possible of the unsatisfactory 
combat, put himself in the Frenchman’s wake, and 
almost immediately discovered that in that position he 
was very little exposed to the enemy’s fire, and was, 
indeed, comparatively safe. 

But, since first sighting the Mary Rose, the Tage had 
greatly improved her pace, and although cinders and 
flame as well as smoke, were pouring from the 
privateer’s funnels, and the ship was throbbing like some 
wild thing burdened with a heart too big for it, the 
British vessel was little, if at all, superior to her 
opponent in speed. The Tage was heading direct for 
the narrow part of the Strait, and there Bowling realised 
that he must expect to find nothing but enemies, while 
the other would probably find nothing but friends. 

Mr. Binnacle, with his sextant to his eye, carefully 
watched the chase. “I think we are coming up a little, 
sir,” he would say at one moment, and at another: “I 
believe she is gaining a trifle again, sir.” 

“What is her distance, do you think ?” asked Bowling. 

“Well, sir, I haven’t the height of her spars, but I 
should imagine not more than four cables.” 

“Too far for a torpedo, I’m afraid,” remarked Bowling 
regretfully : ‘Surely we ought to be able to stop her 
with our guns. Where is Mr. Tompion ?” 

In less than a minute Tompion saluted the captain. 
‘We're not making very good practice, Mr. Tompion, 
I'm afraid,” said the latter. “I know it’s very difficult 
shooting with so much water coming over our bows and 
with the ship pitching so freely, but we must stop the 
enemy if we can.” 

“We can only hope for a lucky shot, then, sir,” 
returned Tompion. ‘I have fired two or three rounds 
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equable, could not conceal his annoyance ; but his atten- 
tion was suddenly distracted by an unexpected hail from 
the look-out in the top. ‘ Two sail in chase on the star- 
board quarter,” sang out the man, who had lungs of brass. 
And there, truly enough, coming out from under the 
shadow of Cape Spartel were a couple of black hulls 
from whose funnels were trailing sheets of flame, and 
sparks, and shrouds of smoke of the very blackest. They 
were a good two miles off, when first sighted, but a brief 
break in the thick clouds let the moonlight down to 
them, and Bowling speedily recognised them as two 
cruisers of the Swrcouf class. There was no room for 
doubt. Everyone who saw the Swrcouf herself at Spit- 
head in the summer of 1891, and who recollects her, must 
agree that a.craft of her type is not easily to be taken for 
anything else that floats and steams. They were, as 
afterwards appeared, the Cosmao and the Coetlogon, 
third-class cruisers of about 1850 tons displacement and 
6000-horse power, each mounting four 5°4in. breech- 
loading, three quick-firing, and four machine guns, carry- 
ing five torpedo tubes, and having a speed nominally 
about half a knot superior to that of the Mary Rose. 

Bowling looked at the chase, half expecting to see her 
turn, and mentally calculating whether, if she did so, it 
would be worth while to endeavour to ram her; but he 
quickly decided that it would not. He recollected that 
never, up to that time, in the history of modern naval 
warfare, had the ram been effectively used while the 
enemy still had sea-room and control of her machinery 
| and steering gear. If he could first disable his opponent, 
| the ram might, he concluded, be his proper weapon, but 
not unless. 

The two vessels astern had already opened fire, but 
| they did no harm, the distance being too great and the 
| swell too heavy. The projectiles, however, came near 
| enough to the bridge to make themselves heard; and as 
| the Tage also was now firing freely from several revolv- 
| ing cannon which she had got up on to her poop, as well 
as from the few larger 
guns that would bear, 
Bowling determined not 
to expose himself and 
his officers more than 
was absolutely neces- 
sary, and to fight the 
ship, for the present, 
from the quarter-deck, 





instead of from the 
neighbourhood of the 
conning tower. He still 


kept the tops manned, 
of course, with a mid- 
shipman in each of 
them; and, asa matter 
of fact, the men, even 
re had he ordered them to 
Sy SS a rene down, a have 
| een very unwilling to 
b wa Sy do so, ro in such cir- 
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‘*Mary Rose’ torpedoing an ironclad 


myself, and I know the difficulty. Perhaps if you were 


to yaw a little so that I could bring one of the sponson | 
I don’t like to 


guns to bear I might be more successful. 
fire them right ahead for fear of damaging the ship, but 
if you would yaw two points I could manage it, though, 


of course, we should lose ground. However, there is | 


much less motion with the sponson guns, and the shoot- 
ing would certainly be better.” 

“No! I won’t yaw yet,” decided Bowling. ‘I should 
lose too much. For the present, please, go on firing as 
before with the bow gun, but see that they don’t waste 
the ammunition.” 

Below on the privateer’s forecastle the scene was an 
exciting one. Not only the 9:4in. gun was engaged, the 
four 4‘7in. guns immediately abaft it were firing too. 


4 But every few seconds, as the staggering ship pitched 


into the water, sea and spray flew tempestuously over 
her bows, and threatened to wash the men from their 
quarters. The guns had nochance of getting hot. They 
were kept far too wet for that, but that was the only 
advantage of the situation. The dark object which 
represented the Tage was now hoisted high on the swell, 
and now nearly hidden by it; and even had there been 
no spray it would have been exceedingly hard to hit so 
unstable a mark. 

Meanwhile the flying enemy was sending up signal 
rockets at frequent intervals, and at the same time firing 
desultorily. Tompion was sent for again to the bridge, 
Macpherson and Tripper were also summoned thither. 
But Tompion could make no better practice than before ; 
Macpherson could not provide an ounce more steam than 


he was already providing ; and Tripper held out no hope | 


that a torpedo, discharged at so great a range and at a 
fast-retreating target, would reach its mark. ‘ The 
torpedo will make its 27 knots, sir,” explained the last- 
named officer; ‘‘ but the enemy is doing her 19, and is 
already four cables ahead of us. We should only waste 
the torpedo, for it would have to run over a mile and 
a-half at full speed to catch up the chase, and I never yet 
knew a torpedo run more than fourteen or sixteen hun- 
dred yards before stopping altogether.” 

It was therefore tolerably certain that, barring acci- 
dents, the Tage, if her friends were still off the Rock, 
must escape. Bowling, whose temper was usually very 





gers, he went every- 

where, now watching 

the firing of the guns on 

the forecastle, now 
mounting upon the hammock nettings to get a wider 
view, and now revisiting the bridge, in order to consult 
the chart with Binnacle. For half-an-hour the relative 
positions of the ships did not apparently vary by a couple 
of cables’ lengths. 

Then in the west were seen innumerable lights, as of a 
floating city; and above them in the black night, shone 
patches of red, green, and violet stars as the great French 
fleet—stretching half across the Strait—came westward, 
alarmed by the repeated signals of its scouts, and 
signalled in return promises of succour. 

Bowling saw this sight first from the bridge. Soon he 
could see it from the forecastle, as the ship rose on the 
swell. His heart beat, one may suspect, a little faster 
than usual; but his voice was only a trifle rougher and 
harder than his ordinary voice when, having summoned 
his officers, he said briefly, 

“‘ Gentlemen, there is the French fleet. I want you to 
help me to take the Mary Rose through it. If I fall, the 
officer who commands must carry her to Malta, and hand 
over to the Admiral there a dispatch which is now in my 
| pocket. I have weighted it so that it may be sunk, if 

necessary. But, God forbid! If necessary also, the 
private signals must be sunk. Mr. Tripper, I shall use 
the underwater bow and stern tubes. I confide in you 
to have everything ready, Mr. Macpherson; you have done 
| nobly, so far, in yourdepartment. Give us, please, all the 
| help you can. Mr. Tompion, man both sides, and teli 
| the officers of quarters not to lose a shot, and not to fire 
| at a greater range than a thousand yards. Gentlemen, 
| to your quarters, and may our work be well done.” 
Owing to the fact that she carried nearly all her guns 
| on the upper deck, the Mary Rose had been fitted with 
|a considerable number of shot-hoists, which worked 
| through scuttles in that deck. These were, of course, 
| open in time of action, and Bowling had already made 
|up his mind that, rather than trust to mechanical or 
| electrical signalling apparatus, he would pass all orders 
| to the main deck by word of mouth or bugles through 
| the scuttles. Instructions were given for the orders to 
| be handed on in the same way to their destinations, and 
| thus, independent of wires, tubes, bars, and levers, the 
| captain was able to communicate pretty promptly with 
every department, no matter where he might be. Not 
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the least advantageous feature in arrangement was that 
an officer standing near a scuttle could obtain a cer- 
tain amount of protection from the shield of the gun 
for the service of which the scuttle was designed, and 
could thus derive from the shelter some of the benefits 
of a conning-tower, while at the same time the real 
conning-tower, the natural target for all hostile projectiles, 
was unoccupied. 

It was at first impossible to distinguish the order in 
which the French fleet was steaming, for across the 

rivateer’s bows stretched a confused row of lights that 
bbed upon the swell, and that seemed to have little or 
no order at all, but soon Bowling made out that the 
cruisers, in line abreast, were about a couple of miles 
ahead of the battleships, which were in similar formation. 
The entire fleet was coming out in a body. It, therefore, 
evidently believed that it was being attacked in force, and 
that a general action might be expected. The Tage held 
on, heading straight for the centre of her friends, and 
pouring forth more flame, sparks, and smoke than ever. 
The Mary Rose, three or four cables astern of her, held 
on also, the quartermasters at the wheel having general 
directions to follow the Tage into the enemy’s line. All 
firing at the cruiser had ceased, although the Tage con- 
tinued to fire as before; and the Mary Rose’s men worked 
silently at their guns, training them on tbe high hulls 
that were so rapidly approaching, and eagerly awaiting 
the word to begin. 

The speed of the advancing French was not more than 
eleven knots; but that of the privateer was nineteen. 
The two were thus closing one another at a speed of 
about thirty knots, or, as nearly as possible, 1000 yards a 
minute. At first, it was quite clear, the French did not 
know what to make of the situation, but it may be 
assumed that the Tage made some kind of signal to 
them, for, when their first line was a mile or so from 
the privateer, their cruisers began to converge towards 
the Mary Rose, and, as was evident from their augmented 
smoke, to endeavour to greatly increase their speed. 

Bowling stood immediately above the maindeck wheel 
from which his ship was being steered. He had un- 
sheathed his sword, and he leant upon it as he stooped 
from time to time over the scuttle to shout down his 
orders. His face was bloodless, but his lips were set. 
Behind him stood the bugler, who looked as if, at that 
moment, he could not have blown a call to save his life. 
The enemy, on both bows, began to fire. Once or twice 
the projectiles from their machine guns swept across the 
deck like hail, until the range was again lost. Then the 
bigger guns opened, at about a thousand yards, and 
splinters began to fly from the woodwork above, and 
from the boats. 

Bowling looked up and saw that, owing to the converg- 
ing movement, the first French line had drawn in to 
nearly half its former breadth, and that the ships on his 
port bow had converged somewhat more than those on 
his starboard, having made a more sudden turn. In an 
instant, therefore, he ordered his own helm to be put 
somewhat over to starboard, thus bringing his course 
nearly parallel with that of the right flank of the French. 
At the same time he gave the word to open fire, and 
every gun in the ship at once answered him. 

The Mary Rose’s last movement had had the effect of 
placing all the French cruisers except one upon her 
starboard bow and beam. To get near her, the vessels 
which had been carrying starboard helm would, Bowling 
knew, have either to risk making an awkward turn, 
which would expose them to his ram, or to continue 
going round to port. The one evolution would get them 
into difficulties with their ships of the left flank, the 
other would cause them to lose a great amount of valu- 
able time. As a matter of fact, none of these ships 
ventured to port the helm, but the outside ship, seeing 
herself, as it were, cut off for the moment from her 
friends, was obviously determined to endeavour to ram. 

She was easily recognised as the Davout, a fine steel 
twin-screw protected cruiser of over 3000 tons displace- 
ment, and 9000 indicated horse-power, that had been 
launched at Toulon in 1889 ; and, as she headed straight 
for the privateer’s port bow, and came on rapidly, she 
towered a magnificent object. Bowling shifted his helm 
@ point or so, so as to offer his bow, and shouted in rapid 
succession: “ Ready, bow tube!” “ Fire, bow 
tube!” : Then, when the two ships were almost 
in collision, he swung the Mary Rose’s head still more 
to port. 

The torpedo hit its mark, striking the Davout on the 
port bow immediately under the anchor davit ; and even 
while the huge column of white water from the explosion 
was still in the air, the Mary Rose swept close along the 
Davout's starboard side, and, with guns depressed to 
their utmost limit, fired down through her armoured 
deck. The Davout’s people must have been lying down 
in preparation for the shock of ramming, for only one of 
her guns replied to that tremendous salvo; but that one 
sent its 6°4in. shell clean through the privateer’s thin 
citadel armour. It burst, with terrible result, on the 
main deck close to the wheel above which Bowling stood, 
and killed or wounded every man in the vicinity; but 
Bowling, although temporarily blinded and _half-suffo- 
cated by the smoke and dust which poured up through 
the scuttle at his feet, was unhurt, and, almost ere the 
ship had had time to fall off, the wheel was taken by others. 

The Mary Rose had passed the line of cruisers. She 
had still to pass the line of battleships a couple of miles 
a and she now had half-a-dozen cruisers close at her 

eels. 

“T can’t see astern as well as ahead,” cried Bowling to 
Maintruck. “Station someone here to pass the word 
down promptly. I must go into the conning tower or on 
to the bridge, and chance it.” And up he went. 

There was but a brief respite. The privateer headed 
due east, and plunged gallantly through the seas towards 
the second line, and in three minutes she was in the thick 
of a fire ten times heavier than anything which she had 
previously experienced. Strange to say, the machinery 
in the conning tower worked. The unseen brain in that 





little steel bandbox directed, for a few moments, every- 
thing and everybody in the ship. The mancuvre which 
had succeeded so well with the Davout was tried again 
and again more or less successfully with an ironclad. The 
after torpedo tube was also discharged. The wheel on the 
maindeck spun this way and that. The ship darted 
hither and thither in the smoke. She trembled 
with the bursting of shells. She echoed with the short 
shrieks of injured men, she shook with the firing of 
her own guns, she heeled as the helm was put hard over in 
order to avoid a blow. But all happened so quickly that to 
tell it would occupy an hour for each minute of that 
sharp, hot piece of work. Somehow, to be brief, the 
Mary Rose got through the line, thanks to the guiding 
eye of Bowling; but barely was she clear ere a shell 
burst against the conning tower and wrecked it. Ina 
moment the guiding intelligence ceased to influence her. 
Everyone was conscious of the change, and would have 
been, even had the cause of it not been so plainly evident. 

“Poor old Bowling!” cried Tompion to the first 
lieutenant. ‘Take command, Maintruck. The skipper’s 
done for. God rest him!” 

And, so, therefore, it was to Maintruck that fell the 
duty, now that the Mary Hose had traversed her enemies, 
of saving her from their pursuit. Yet happily Bowling 
was not done for. The shell had shattered everything in 
the conning tower, and the flying objects had injured 
him seriously. Moreover, he was stunned by the shock, 
and, when found, was bleeding from eyes, nose, mouth, 
and ears, and was quite unconscious; but though the 
sight of one eye was destroyed and he had received a 
dozen other wounds, he had sustained no mortal hurt. 

Would that as much could be said for the members of 
the brave ship’s company! Lieutenant Day had his left 
arm broken by an iron splinter; Lieutenant Salthorse 
had an ugly wound in the chest from a machine-gun 
bullet; Mr. Roberts, midshipman, and Mr. Plane, car- 
penter, were killed by the bursting of the same shell, and 
of the crew, fifty-seven were killed, and thirty-nine badly 
wounded. Of small wounds nearly everyone had several, 
for enormous numbers of splinters had been flying about. 
Indeed, scarcely a single person, except those whose 
duties had kept them below, had escaped unscathed ; 
and Dr. Rhubarb had his hands full. Burnt with 
powder, stained with blood, splashed with horrible relics 
of unrecognisable humanity, the main and upper decks 
of the Mary Rose presented a sickening sight. The two 
quick-firing guns on the starboard quarter were literally 
covered with the mangled remains of the gun’s crews, 
who had been blown to pieces at their duty; the star- 
board sponson gun had become unshipped from its 
mounting, and had to be lashed for safety, and almost 
every place between decks was simply a hole full of 
wreckage. 

But the engines and machinery, and, indeed the ship 
as a whole, were as sound as ever. Very little water 
came in over the armoured deck, and none below it, and 
Maintruck, as he looked back at the French cruisers, 
now in full pursuit, and saw the glint of the rising sun 
upon their white bow waves, felt easier concerning them 
than he had felt at midnight. 


(To be continued.) 








NOTE UPON TRANSATLANTIC LINERS, &e. 
By ROBERT MaNSEL, Glasgow. 

Tus interesting and important subject has received 
much attention, and vessels of the various competing 
lines have had their record-breaking and other voyages 
noted and commented upon from various points of view. 
So far as I have noticed, however, in no case from a 
definite correct mechanical basis, all that has been 
advanced are statements that certain very large vessels 
have accomplished transatlantic runs with comparatively 
very minute differences in the times of accomplishing 
them, and which might be explained by, more or less 
judicious steering, stoking, management of machinery, 
quality of fuel, favour of fortune in weather, and other 
imaginable but indefinite factors, quite irrespective of 
questions of real comparative constructive efficiency, and 
hence, an expressed reasonable conclusion, ‘there is little 
to choose between the speeds of those vessels.” It may, 
however, be interesting to show, when their comparative 
displacements and speeds are taken into account, there is 
quite as small a difference between their comparative 
efficiencies. Thus, take the following seven well-known 
vessels, three pair of which being sister ships ; I average 
their trial data so as to have fewer figures to deal with, 
say, as follows :— 


Displace- Powers, Corresponding 
ments. Measured mile. speed. 

Tons. I1.H.P Nautical miles. 
City of Rome .. .. 11,230 11,890 - ao 
Etruria and Umbria.. 10,500 14,320 -- 20°00 
Majesticand Teutonic .. 12,000 18,000 .. .. 21°05 
Cities of Paris& New York 13,000 . 20,605 .. .. 21°80 


It has been shown, one of the laws of the relation of 
power and speed in steam vessels is expressed by the 


formula— 

E = Di V 10°-”s, 
and for this class of vessel it will be seen the special 
values of the coefficients X and a, which enter it, are 
X = 7°06 and a = ‘0344 respectively. That is to say, 


= D? V 10°°-7) ™ 


which, having the values of D and V for the different 
vessels, is very easily tested, thus :— 








z City of Etruriaand Majestic& Cities Paris 
Names of vessels * Rome Umbria ** Teutonic **& NewYork 
Speeds of vessels, V = 18°23 - 20°0 - 21°05 oe 21°80 
Subtract X= 7°06 7°06 7°06 7°06 
. V-Xe= 11°17 -- 12°94 . 18°99 «- 14°74 

(V — X) '0344 = “8843 *4452 “4796 “5071 

Add Log. V= 1°2608 . 1°3010 .. 1°3222 1°3385 
Add Log. D? = 2°4902 .. 2°4197 .. 274475 2°4688 
Sum or Log. E= 4°0753 .. 4°1589 .. 4°2498 4°3139 
“i E= 11,900 .. 14,420 17,880 20,605 
By data= 11,890 .. 14,320 18,000 20,605 


The differences between the formula and data powers 
are so small, the slighest error in the data, observation, 











or calculation would quite account for them; and hence 
the inference, many different designers, who have had 
their attention directed to the one common and difficult 
problem, in their various strivings, have unwittingly 
arrived at a nigh identical result! if we cannot 
directly define the absolute level of the uniform platform 
arrived at, it is not difficult to form some notions on the 
comparative level of other efforts in the same direction, 
The one common formula for all, as shown, E = )} y 
10 ‘Y—-7) 4, certainly presents a marked contrast to the 
like formula for some of the large battleships of the 
Royal Navy, having about the same displacement! Foy 
example, say H.M.S.S. Anson—displacement 10,600 tons 
—for which has been published: Powers, 12,568 and 
8320, gave speeds of 17°435 and 16°5 knots respectively, 
consequently E = Di V 10 %-"7", The test, as 
follows :— 

H.M.S.S. Anson. 


Trial speeds V = 17°435 16°5 
Also X = 14°77 14°77 
ete (V - X) = 2°665 1°78 
(V - X) "166 = °4424 .. “2872 
Add, log. V. = 1°2414 .. .. 1°2175 
5 

Po log. D' = 2°4154 . 2°4154 

Sum or log. E = “470992. - 3°9201 
. E = 12,568 8,320 same as by trial, 


Now, for these ‘speeds of an equal 
atlantic liner we should have :— 
For speeds V = 17°435 


displacement trans. 


16°5 


Value of X= 7°06 7°06 
v-xX = 10°375 9°44 
(V - X)°0344 = -3569 .. “8257 
Add, log. V = 12414 .. 1°2175 

» ~~ log. DP = 2°4154 2°4154 
Sum or log. E = 4°0187 8°9576 

o% E = 10,320 9,070 LH.P. 

Anson as above = 12,568 82 Pm 
Differences = —2,248 + 750 Pm 


Hence, we see, at 16°5 knots the warship would have an 
economy over the liner of 750 indicated horses, but when 
driven about a knot faster this would change into an 
inferiority of three times the amount. In like manner, 
it will be seen, for the higher speeds of the liners, 
increasing in so rapid a ratio, that the powers required 
for the battleship would be about three times greater. 

In further illustration, I observe at the late meeting 
of the Institution of Naval Architects Mr. W. H. White, 
C.B., F.R.S., as on former occasions, has communicated 
much valuable data. I quote, for example, the figures 
given for the trial data of the second-class cruiser 
Latona, as follows :— 

H.M.S.S, Latona. 


By observation, Powers. Speeds. 
eb AS Knots. 

4200 .. 16°75 

7400 .. 19°50 

9600 20°112 


For which the formula will be found to be— 
E = Di yV 10‘ — 13385) ‘o83, 
The test as follows :— 





Trial speeds V= 20°112 19°50 16°75 

Since X = 18°384 13°385 13°385 

Then V-X= 6727 5°665 8°365 

And (V-X)-0882= ‘5397 .. ‘4713... °2800 

Add Log. V= 1°8084 °. 11-2797 2. 1°2240 

: 

Add Log. D' = 2°1190 .. 2°1190 .. 2°1190 

Sum  orLog.E= 3°9821 .. 88702 ..  3°6230 

2 E= 9596 7416 4200 by formula 

and again = 9600 7400 4200 by data 


Again, in various letters and papers, I have shown: 
the formula E = Di? V 10 ‘Y~*’* may equally be written 
in the apparently simpler form: E = b V 10°"; involv- 
ing the consequences: b = aa and the old Admiralty 

3 V3 3 
oe : when properly interpreted, r = 
= b, while another factor V2 = 10 *; and Mr. 


formula, E = 


Di 
10 ** 
White's figures for the foregoing vessel, and the Admiralty 
trial data, similarly, will yield : 


The relation in: H.M.8.8. Latona E = 10°13 V 10 0832 V 
By data of °° Melpomené E = 34°08 V 10 5876 V 
99 Medea E=9'4V 10 084V 
Mr. White's data of ” E = 12°55 V 10 0786 V 
» ei Flamingo E = 1°08 V 10 134V 
Thus: 

H.M.S.S, Pallas. — 1.M.8.S. Flamingo 
Trial speeds V=19'1 17°5 +. 19°0 ee 
Constants Log b= 1°0985 .. 1°0985 .. *03384 .. 0334 
Add Log. V= 1°2810 .. 1°2430 1°2788 .. 1°2601 
Values aV= 1°5020 .. 1°3760 .. 2°5450 .. 2°4390 
Sumor Log. E= 3°8815 .. 3°7175 .. 8°8572 .. 3°7325! 
By data » _= 8°8814 .. 8°7177 .. 8°8578 .. 8°7824! 
°, E= 7610 5220 7200 5400 


Speaking practically, these figures show complete 
agreement between the formule and the data. Doubtless 
they indicate an excellent result, but it is certainly 
curious to compare them with the trial results of H.M.S.S. 
Philomel—2575 tons displacement—for which, in one of 
my papers, I have shown the relations are— 

E = D? V 10 (V—8'5)0345 = 84-26 V 100845 V 
These for the speeds 19°5 and 19 knots would indicate, as 
the necessary powers, 7735 and 7245 indicated horses 
respectively. The Flamingo with its markedly different 
equation, E = 1:08 V 10™’, for these speeds would require 
8420 and 7200 indicated horses respectively. While a 
vessel of this displacement—2575 tons—with the same 
relation as in the transatlantic liners, that is to say, 
E= Di V 10'°-*” “*, we should have the speeds 19°5 
and 19 knots, with 5815 and 5445 indicated horses 
respectively. : 

The variations of coefficients in the formule of ships in 
general, and warships in particular, are most wonderful ; 
I notify a few :— 


Plassy and Assaye .. .. .. B= D* V10(V—1025) 0174 


Dogali (Italian) .. - B= ,, 10(V—9 46) 0564 
Surcouf (French) - B= ,, 10V—11115) 056 
Melpomené.. .. .. .. .. E= ,, 10(V—936) 05876 
25th de Mayo (Argentine) .. E= ,, 10\V—176) ‘14 

Piemonte (Italian) .. + E= ,, 10(V—1631) 1218 
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HARBOURS AND WATERWAYS. 





Tur London and South-Western Railway Company having 
entered into possession of Southampton Docks, has lost no 
time in endeavouring to bring back to this port some of the 
trade which formerly belonged to it. Ata conference which 
recently took place between the general manager, Mr. Scotter, 
and the Mayor and harbour authorities, it appeared that 
not only is there a hope and expectation that the Peninsular 
and Oriental Company will return to Southampton, but that 
also one of the large companies running steamers between 
Liverpool and New York will also establish a line from 
Southampton. If this can be a the company 
is prepared to build a large graving dock, and also a new quay 
wall capable of accommodating two of the largest vessels 
afloat. The estimated cost of the works is nearly a quarter 
of a million of money. The Corporation have been asked to 
grant about twenty or thirty acres of mud land on the fore- 
shore at a nominal rent for this purpose, which they are 
prepared to do, and have also agreed to dredge out the 
approach to the harbour to a depth of 30ft., at a cost of 
shoat £50,000, the railway company providing the loan of 
the dredging plant. 

It is reported that the Committee of the Cheshire lines have 
purchased a large area of land at Otterspool, on the banks of 
the Mersey, for the eo of making a dock in connection 
with their railways between Liverpool and Manchester. The 
Cheshire lines have been refused admittance to the Garston 
Dock belonging to the London and North-Western Railway, 
and are therefore now determined to have a dock of their 
own. There isa deep channel in front of the site of the 
intended dock, and the frontage is favourably situated for the 
intended purpose. 

Some time since a Committee of the Bristol Corporation 
recommended the construction of a low-water pier at Avon- 
mouth, at which large steamers could land passengers at all 
states of the tides. The estimated cost was £85,000, and it 
was expected that the revenue would fall short of the annual 
expenditure by £4500. The recommendation of the Com- 
mittee was confirmed by the Council, but notice was at once 
given by one of the members who was absent, of his intention 
to bring the matter up again for re-consideration. It has 
since been reported that a private company has been formed 
for the purpose of carrying out a pier for ocean and mail 
steamers at Portishead, at a cost of £200,000. The sg 

lan is, in some respects, a revival of a scheme of Brunel’s, 
who in 1840 selected a site near the Firefly Rock as the best 
position fora pier. In 1861 the scheme was again taken up 
by the Bristol and Portishead Railway and Pier Company, 
and the existing pier built. The present scheme is to widen 
and extend this pier about 1200ft., and to make it in 
every way suitable for the accommodation of mail and passenger 
traffic. The end of the new pier would extend up to the 
Firefly Rock. There is a depth of five fathoms at low water 
of spring tides up to the pier, and the current does not 
exceed 14 knots. It would be well out of the navigation 
channel. 

The river Tees between Middlesbrough and Stockton is 
rapidly improving as the dredging operations progress. It is 
stated that there are now 22ft. at high-water up to Stockton 
Quay, and that recently a vessel discharged a cargo of 
3000 tons at that port. It is also expected that the Tees 
Conservancy intend without delay to improve the awkward 
bend at Blue House Point, a wae which when accomplished 
will be of great advantage to long vessels. 

The annual report of the Severn Commissioners shows that 
the tolls during the past year amounted to £7701, being £543 
less than the average; this decrease is attributed to the inter- 
ference of the traffic, owing to the works being carried out for 
deepening and improving the river. The dock at Diglis is 
now in process of construction. During the past year £2938 
has been spent on dredging and altering the locks at Holt and 
Bevere, £1500 in altering the locks at Gloucester, and £5378 
on the purchase of lard. The depth of the river is now about 
8ft. 6in. for about twenty-five miles above Gloucester. It is 
expected that during this year the depth will be completed to 
10ft. The dredging works are being carried out, so far, within 
the estimated cost. 

Mr. G. F. L. Giles—the son of Mr. Alfred Giles, senior 
vice-president of the Institution—has been appointed engineer 
to the Belfast Harbour Board, in succession to Mr. Salmon; 
the salary is £800 a-year. Mr. Giles has been engaged on 
engineering works for about twenty years; he was employed 
in 1875 at the Cuxhaven Docks, and has for some years been 
resident engineer at Southampton. 

At a recent meeting of the Newport Harbour Commis- 
sioners an incident was reported which shows the difficulties 
and unnecessary expense which such trusts incur when they 
allow members of committees to act as amateur engineers. 
It appears that, although the Commissioners employ 4 
competent engineer at a fixed salary, a jetty had been con- 
structed from designs and under the direction of two 
members of the committee, aided by the harbour master. 
This jetty slipped into the river, carrying with it a steam 
crane. An attempt was made to try and prevent the jetty 
going when warning was first given, but after an expenditure 
of £100 the task was given up as hopeless. The member of 
the committee who had had the principal management of 
the work justified himself by saying that he did not believe 
in engineers; that the conclusion he had come to was that 
the design and construction was not bad, but that the land 
inside was in a rotten state! It is a question whether 
trustees who go beyond their functions and carry out works 
without obtaining proper professional assistance are not 
personally liable for any loss which the trust may incur 
through their action. 

The Corporation of Wisbech having been unsuccessful in their 
attempts to obtain Parliamentary powers for the construction 
of a dock at that port, finally decided on carrying out a much 
less ambitious scheme, and obtained an Act authorising the 
construction of a timber jetty along the river frontage below 
the town, alongside which vessels could lie and discharge 
their cargoes of timber, a large quantity of which is brought 
to Wisbech. The contract for making this timber quay was 
let to Mr. Band for £13,000, from specifications prepared by 
Mr. W. H. Thomas, C.E. After the work had been going on 
some time it became evident that the piling as designed was 
not of sufficient strength to support the earth and the road- 
way at the back of it. Circumstances also arose which caused 
considerable delay, and extra works were required, so that 
altogether £23,000 was spent, while the works were still in an 
unfinished state. The Corporation becoming very dissatisfied 
calledin Mr. Abernethy to advise them, and finally terminated 
thecontract. Upon this the contractor put in a claim for £9615. 
The Corporation put in a counter claim of £10,710. Accord- 


was to act as arbitrator in case of any dispute arising, and 
he accordingly sat as arbitrator, and finally made an award 
giving £3218 to the contractor, dismissing the claim of the 
Corporation, and ordering that his costs as arbitrator and 
the costs of the reference, amounting to over £500, should be 
paid by the Corporation. At a meeting of the Council, at 
which it was ordered that these sums should be paid, great 
dissatisfaction was expressed at the result of the arbitration, 
as when the claim of Mr. Band had first been sent in, Mr. 
Thomas had written to the Mayor, saying “he was greatly 
surprised at this claim, and knew nothing of its nature.” One 
member, it appeared, had retired from the Committee because 
he objected to the appointment of Mr. Thomas as arbitrator, 
contending that as, owing to the weakness of Mr. Thomas’s 
plans, Mr. Abernethy had to be called in to furnish fresh 
plans, Mr. Abernethy was the proper man to have submitted 
the arbitration to. Another member of the Council giving 
as his reason for not objecting to Mr. Thomas acting was, 
“he did not think as a judge that he would eat his own 
words.’ It was stated that these works wculd involve a rate 
of 8d. in the pound for three years. Mr. Abernethy has now 
_— asked to advise as to the best means of completing the 
works. 

The foundation of a new harbour at Helmsdale, on the 
east coast of Sutherlandshire, was recently laid by the 
Duchess of Sutherland. Helmsdale is rather an important 
fishing port, being resorted to by boats from Nairn, Moray, 
and Banff. About 120 boats are engaged in the herring 
fishery in the summer. The works are to be carried out 
under an order which was confirmed by Parliament in 1890, 
and comprise a sea wall 415ft. long, quays of a length of 
1000ft., a jetty and groyne 720ft. long, and the deepening of 
the inner and outer harbour so as to give 14ft. at high water 
or spring tides. The estimated cost of these works is £14,000, 
in addition to £2200 expended in the purchase of a dredger. 
The works have been designed and are to be carried out under 
the direction of Mr. James Barron, C.E., of Aberdeen. The 
present harbour works were constructed at a cost of £6000 by 
the Duchess of Sutherland under the powers of an Act 
obtained in 1828, and the present Duke has now made a free 
gift of the harbour to the trustees incorporated under the 
order of 1890. 

The — of the committee of the Corporation of Man- 
chester shows that an estimated additional expenditure of 
one and a-quarter millions, beyond the three millions to 
which the Corporation is already committed, will be required 
to complete the canal. It does not appear very clearly from 
this report how the discrepancy between the original estimate 
made for the committee and this increased expenditure 
arises. The report refers to unnecessary expenditure on 
works of an extravagantly costly nature, and gives as a sole 
instance the fact that granite has been used for the coping of 
the dock walls instead of millstone grit, the saving which 
would have been effected by the use of the latter being put 
at £60,000. This is an obvious error, but considering that 
Mr. Freeman states that the total cost of the granite 
supplied for the coping of the docks and locks only 
amounted to £42,000, and putting aside the fact that granite 
is now always used for works of any importance, it does not 
inspire much confidence in the statements of Sir John 
Harwood and his committee. The entire cost of dredging 
the section of the canal between the Weaver and Eastham 
up to the present time is also put down as £16,000, and it is 
stated that the cost per cubic yard has amounted to 3s., 
instead of 1s. 6d., as originally estimated. Three shillings 
certainly does seem a very large sum for dredging of this 
character, and probably the statement is as capable of being 
explained away as that relating to the granite. 

The works for deepening and widening the North Stafford- 
shire Canal from Preston Brook to the Potteries has been 
commenced at Middlewitch. The present width of the canal 
is about 18ft., and its depth 4ft. Gin. It is now being 
widened to 50ft., and 6ft. deep, so as to allow the passage of 
steam tugs and barges carrying 100 tons. The work is to be 
done gradually, and it is expected that it will take several 
years before it is all completed. 

A rather serious contention has arisen between the United 
States Government and that of Canada, as to the levying 
of tolls on the canals over which the trade of the two countries 
passes. The export of grain from the Canadian district near 
the great lakes passes through the Sault St. Marie Canal and 
locks, and thence by the St. Lawrence to this country. The 
Sault St. Marie Canal is in American territory, but by an 
agreement entered into between the two countries, it was open 
to the navigation of both free of tolls. Canadian boats also 
going out of Canadian lakes to the United States along the 
Erie Canal, from Buffalo to Albany, have hitherto been free 
of toll. Boats passing along the Welland Canal—which 
belongs to Canada—have to pay a toll of 20 cents a-ton on 
all grain, unless bound to a Canadian port, in which case a 
rebate of 18 cents is made. This arrangement was made by 
the Canadians with the object of encouraging the shipment 
of Western grain to Europe by way of Montreal, instead of 
its going by New York. As a retaliatory measure, the Legis- 
lature of the United States has recently passed a law autho- 
rising the President to levy a toll on all Canadian vessels 
passing through the Sault St. Marie Canal. This toll 
will sufficiently increase the charges for freight to divert 
the traffic away from the Canadian route. This diffi- 
culty, however, will only be of a temporary character, as the 
Canadian Government has been engaged for some time past 
in constructing a new canal and locks in Canadian territory 
at the Sault. The locks, originally designed to be 600ft. long 
and 85ft. wide, have since had their dimensions increased to 
900ft. in length, and the depth increased from 16ft. to 19ft. 
It is expected that these works will be completed in May of 
next year, and then the Canadian vessels will be independent 
of the American canal, and the Canadians will be able to 
make the most of the great natural advantages they have for 
the transport of grain from both their own and American 
territory to Europe. The knowledge of this fact is bringing 
prominently forward the scheme for deepening the Erie Canal 
and improving this line of navigation, so that grain may be 
conveyed from Duluth to New York without transhipment by 
the steamers which navigate the lakes. 

The northern section of the new Merwede Canal in 
Holland has been recently opened. The object of this canal 
is to secure navigable communication for large steamers 
between the Rhine and Amsterdam, and thence by the North 
Sea Canal to the German Ocean. Some years ago it was 
decided by the Dutch Government to cut a canal from 
Amsterdam to Vreeswyk, and thence to the Leck, which is 
one of the main branches of the Rhine. This section, now 
opened as far as Vresswyk, where the first lock is situated, is 
28 miles in length. The whole canal when complete will 
have a length of 434 miles. The first section now opened 





ing to the terms of the contract, Mr. Thomas, the engineer, 





second portion, which is still under construction, commences 
at Vianen and enters the Merwede, one of the branches of 
the Maas, and so gains access to the Rhine. The average 
breadth of the canal is 100ft., and the depth 10}ft., so that 
two of the largest Rhine steamers can pass easily. The work 
has been eleven years in operation, and has cost over four 
millions of money. 








NAVAL MODELS AT THE CHICAGO 
EXHIBITION. 


Ir is intended that the finest possible collection of models 
of ships of all ages and all countries shall be got together at 
the Chicago Exhibition. The most remarkable will be the 
full-sized model of a United States man-of-war, which has 
already been fully described and illustrated in our im- 
pression for October 16th, 1891. It will be constructed of 
brick in cement on a piled foundation on the lake front, in a 
very conspicuous position. A Viking ship will cross the 
Atlantic with a crew of thirty men, and will be shown 
on Lake Michigan. We learn that on Wednesday the 
caravels Nina and Pinta—the ships of Columbus—built 
at Barcelona to the order of the United States’ Government, 
and under the supervision of the American Naval Attaché, 
have now been launched, and will be ready for transmission 
to the United States in the course of two or three weeks. 
The vessels measure :—The Nina, 55ft. long on the water-line 
and 57ft.on deck, beam 19ft.; the Pinta, 60ft. long on the water- 
line and 72ft. on deck, beam 25ft. Each vessel is fitted with 
a very high mast, and there are also two smaller masts. The 
Nina will carry lateen sails of the period; and the Pinta’s 
sails, although differing in shape, will also represent the 
period, and on each sail will be painted large crosses. Even 
in their smaliest details, each vessel is an exact reproduction 
of those in which Columbus and his friends set out on their 
voyage. These vessels will be transferred to Lake Michigan. 

We have grouped on page 207 illustrations of a few of the 
models. The cruiser Chicago has already been described in 
our pages. The Victory requires no further mention here. 
An elaborate description of that ship, and a history of her 
career, will be found in THe ENGINEER for May Ist, 1891. 
Fulton’s steamboat, the Clermont, was constructed in 1807, 
and a comparison may be made between it and the compara- 
tively great river steamer of 1837. It may be worth while to 
remind our readers that at an early period in the century 
engines of very great size were used in the Hudson boats. 
Thus the Alida had a cylinder 50in. in diameter with a stroke 
of 15ft., and strokes of 12ft. were very common. With an 
11ft. stroke as many as twenty-seven revolutions per minute 
were attained, and the speeds reached were very high. 

It remains to be seen how far the proposals to which we 
refer can be carried out. It will not be easy, we believe, to 
get together a much finer collection of models than that 
shown last year at Chelsea. 








STEEL SCREW TUG-BOATS. 


WE this week illustrate two steel screw tug-boats, Noordzee 
and Oostzee, lately built for the Towage Company, L. Smit 
and Co., by L. Smit and Zoon, shipbuilders at Kinderdyk, 
Holland, and engined by the Royal Engineering Com- 
pany, the Scheldt, Flushing. The principal dimensions of 
the vessel are:—Length between perpendiculars, 124ft.; 
beam, 23ft.; and depth, 13ft. 3in. They are the most powerful 
screw tugs yet built in Holland, perhapsin Europe. The 
scantlings are in excess of Lloyd’s requirements for the 
highest class. The deck machinery consists of an anchor 
crane, steam windlass and steam steering gear. As will be 
seen from the general view on page 202, the vessels are pro- 
vided with roomy forecastles, and on the bridge a wheel-house 
for the steam steering gear. The coal bunkers are on both 
sides of the boilers, and with one cross bunker carry about 
110 tons. When coal is consumed the vessels are trimmed 
by two water ballast tanks placed fore and aft. All the 
details of arrangements are most complete for vessels of this 
class. 

The engines are of the vertical triple-expansion type, 
having cylinders of 17in., 28in., and 46in. in diameter by 
2ft. 3in. stroke, with a working pressure of 160 lb. per square 
inch. The cylinders are supported at the back by three 
columns cast on the condenser carrying the guide plates, and 
at the front by six columns of polished steel. The cylinder 
covers, high-pressure valve chest cover, and the pistons are 
of cast steel. The intermediate and low-pressure piston are 
fitted with Buckley’s patent springs and rings. The high- 
pressure piston with the builders’ own type, which has two 
cast iron rings of l}in. square section held in grooves 
adjustable in height to take up the wear. Flat equilibrium 
slide valves are fitted to the high and intermediate, and an 
ordinary double ported valve to the low-pressure cylinder. 
The type of equilibrium valve adopted by this firm about 
ten years ago, and invariably fitted to high-pressure and 
sometimes to all cylinders unless otherwise specified, is a 
double-faced valve with through ports, exhaust as well as 
steam, working between the cylinder port face and a loose face 
with false ports of the exactly the samearea. This face is held 
at the proper distance from the cylinder face by two ribs 
cast on and resting on the cylinder face, the four surfaces are 
scraped to a steam-tight fit, and remain so apparently for any 
length of time, without any further adjustment whatever. 
The covering plate is held up to the cylinder face by a light 
spring to prevent it falling back when the steam is shut off. 
Although these valves are more expensive to make than 
piston valves, the builders believe that the reduced chance 
of breakage of the cylinders from water suddenly finding 
its way there, combined with the absence of repairs 
and the minimum amount of wear to the valve motion, 
fully repays this in a very short time. The throttle valve 
is of the same description, and can be made so steam- 
tight that the slide valve chest cover can be removed 
and replaced without any inconvenience, although there 
may be considerable pressure in the steam pipe. While 
under full steam the valve can be handled with very 
little effort, and thereby instantaneously opened and closed. 
All the valves are worked by a double excentric link motion 
with adjustable brasses throughout. The steam reversing 
gear is a brass-lined cylinder, with piston-rods and Buckley 
spring all of gun-metal, and works directly on the weigh- 
shaft by a single stroke, no brake cylinder being used. The 
weigh-shaft is placed in front of the engines, and each lever 
is independently adjustable to enable the power to be equally 
divided on the three cranks. The crossheads are of peculiar 
construction ; the idea being to obtain something safer and 
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The head is forged solid with the piston-rod and slipper- 
guide, and is slotted out to receive the brasses, which are held 
up and adjusted by a wedge-block drawn forward by a strong 


square-threaded lt. The 
crosshead pin is quite distinct 
from the connecting rod, 
simply lying on the ends of the 
forked part, and held there by 
two substantial bolts passing 
bodily through the pin, and 
projections forged on the con- 
necting rod for the purpose. 
The whole makes a very com- 
pact and light crosshead and 
looks well; it can only be used 
with slipper-guides; it is 
invariably used by the builders 
in torpedo-boat engines, on 
account of its lightness. 

The shafting is of steel 
throughout, and the crank shaft 
has a total length of bearing of 
5lin. The crank pins are 10in. 
and 93in. long. All the jour- 
nals work in cast steel bear- 
ings, fitted with Magnolia 
white metal. The thrust 
block is in the engine-room, 
and built in one with the 
bed-plate, the lower part of the 
block forming a bath for oil 
and water in which the thrust 
collars run. There are four 
horseshoe collars, each capable 
of being lifted out and ex- 
amined without disturbing the 
others; they are of cast steel 
fitted with Magnolia white 
metal. The propeller is four- 
bladed, of cast iron. Its dia- 
meter is 9ft. 3in., and the 
pitch 14ft., with a blade area 
of 36 square feet. The con- 
denser, ‘at the back of which 
are bolted the air, circulating, 
feed, and bilge pumps, contains 
338 tubes Zin. external dia- 
meter by 19 B.W.G. thick, and 
has a total cooling surface of 
865 square feet, the circulating 
water travelling three times 
its length before discharge. 
The pumps, which are worked 
from the high-pressure engine 
crosshead by single forged steel 
levers, are as follows:—The 
air-pump is single-acting, 16in. 
in diameter by 12in. stroke, 
fitted with Kinghorn’s patent 
multiplex valves. The circu- 
lating pump, fitted with 
india-rubber valves, is double- 
acting, 9in. in diameter by 
12in. stroke. There are two 
feed pumps and two bilge 
pumps respectively 23in. and 
3}in. in diameter, all having a 
stroke of 12in. The feed 
pumps are each cast in one 
piece, with its valve-box of 
gun-metal. The valves are 
twice the diameter of the 
plungers, and have a very small 
lift, the discharge valves being 
fitted with brass springs. 
The working of these valves is 
so noiseless that it is only by 
noting that the hot well over- 
flows, or does not, that the 
engineer can see whether the 
pumps are working or not. 
Martin-Siemens mild steel. 
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there are two in each boiler, 


5ft. 104in. long between the tube plates. The total heating | visible to the engineer. 
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steel, 2jin. external diameter by No. 9 B.W.G. thick by | convenient, and has an overflow in the engine-room bilge wel] 
A small pipe connects the bottom of 


surface of the two boilers is 2247 square feet, and grate area | this tankwith the hotwell,sothat thefeed pump — the tank 
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emptyafter theengine has worked 
a few minutes, this tank merely 
acting asa reservoir to accommo. 
date the water whichaccumulates 
in the condenser during the heat. 
ing up of the engine, or from 
standing for some time, and 
which is thrown up by the air 
pump on starting. As a mini. 
mum size for such a tank the 
builders take the amount of feed. 
water used by the engine work. 
ing full power for fifteen minutes, 
The auxiliaries consist of g 
powerful duplex feed and deck 
pump by Tangyes, a Weir's 
evaporator of 10 tons capacity, 
and alive steam feed heater with 
oil separator. The stokeholds, 
which are unusually cool, are 
ventilated by the designer of the 
engines, Mr. W. H. Martin’s 
patent arrangement, whereby no 
cowls are required. 

On the trial 825-horse power 
was obtained, the engines 
making 111 revolutions per 
minute, and the vessel running 
full twelve knots, the machinery 
during the whole of the time 
working to the perfect satisfac- 
tion of all present, the supply of 
steam proving ample, and the 
vibration practically nil. To 
test the difference of two pro. 
pellers of different form and 
pitch with which each vessel was 
fitted, a strong steel hawser was 
passed from the one vessel to 
the other and made fast, both 
the engines started ahead, and 
gradually worked up to full 
power, which was signalled from 
one vessel to the other. On work- 
ing some time it was found that 
te propeller having the greatest 
surface was slightly better under 
these peculiar conditions, the 
revolutions being respectively 
eighty-two for the propeller with 
large surface, and eighty-five for 
the other. The steam pressure 
was purposely ordered to be main- 
tained at only 120 lb. for th’s 
trial. The dimensions for the two 
propellers were: — Diameter, 
9ft. 3in.; pitch, 14ft.; area, 36 
square feet; the other, diameter, 
Oft. 8in.; pitch, 14ft. at boss and 
16ft. at tips; area, 324 square ft. 
During a voyagefrom Rotterdam 
to sea, towing the barque Mar- 
tina Johanna, of about 1300 tons 
R.G., against the wind an aver- 
age speed was logged of 8 knots 
an hour, during eight hours; it 
will thus be seen that these ves- 
sels form a valuableand powerful 
addition to the owners’ already 
extensive fleet of tug-boats, the 
more so as they are specially 
designed to do long sea voyages 
such as are becoming more and 
more customary now-a-days. 
Tugs have been sent as far as 
St. Helena to bring home large 
sailing ships. On page 202 


70 square feet. All holes are drilled in place, and the | will be found a view of the Noordzee, from which it will 
rivetting done by a very large 150-ton hydraulic rivetter | be seen that she is a handsome vessel. On page 203 will be 


The furnaces, of which | having a 12ft. gap.’ Following up the latest custom of the | found a section and deck plan of the vessel and engravings 
i , are Purves’ patent ribbed, ! Admiralty, there is no overboard discharge to the air pump; | of the boilers, which explain themselves, as do the engra- 
and aie 3ft. Gin. internal diameter. The tubes are o i this pump discharges into a large tank placed as high as | vings on this page. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE OSCILLATION OF RAILWAY VEHICLES. 


Str,—In your issues of the 11th March and 8th April last you 
were good enough to publish two letters of mine on the above 
subject, containing an examination and criticism of certain formule 
and views propounded by Professor Greenhill in your issue of 2nd 
December, 1887. The Professor replied to my first letter, but 
failed to answer the queries I set him in it. Instead, _he put 
others to me, and says that I shall perform a useful service if I 
will describe more fully how current practice contradicts what he 
calls the “generally received” theory, that ease of motion is 
secured in a carriage or a ship by making the period of oscillation 
as long as possible. The theory is no doubt generally received 
so far as a sbip is concerned, but not so for a carriage. It may or 
may not hold true according to other circumstances and conditions 
which he has overlooked and ignored in his treatment of the 
subject. With your permission and grant of space! will endeavour 
to enlighten him. 

(2) Besides this, he says it is difficult to reply to my queries 
because they include statements which will not find universal 
acceptance among practical men. He mentions a couple of these, 
with which I will deal later. Meanwhile, I think we should have 
all been the gainers had the Professor tackled my queries, regard- 
less of any such doubtful statements on my part, though I have 
the satisfaction of knowing that it is his own statements which do 
not receive the ready assent of practical men of large experience, 
in the arrangement and manipulation of bearing springs. 

(3) It will be recollected that the Professor assumed that the 
motion of a vehicle on springs was analogous to a ship in the water. 
On looking over his original article in December, 1887, I observed 
he limits the analogy to the case of vehicles travelling on per- 
manent way kept in proper order. What he means by proper 
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order is not indicated ; but this saving clause alone upsets the 
analogy, for all but perhaps a few of the splendidly kept British 
roads. I shall presently show that it does not hold good even for 
them. Proceeding on this analogy, he declared that to secure easy 
riding it is necessary so to arrange the bearing springs as to give them 
a long period of vibration. To achieve this he proved by equations 
that one or more of three operations are necessary, or at least 
ought to be necessary, if his theory be correct:—(a) To increase 
the flexibility of the springs, which is measured by their initial 
compression due to load carried. (+) To decrease the spring base ; 
that is, bring the springs as near together as possible. (c) To 
raise the height of the centre of gravity of the parts carried on 
the springs. All or any of these plans may be followed, so long as 
the one condition is respected that 


b<®, 


¢ 
where i = height above springs of centre of gravity of parts 
carried on springs, 

d = half spring base, 

¢ = initial compression of springs. 
If that condition be not observed, the body will take a list to 
either side according to external forces acting on it. The 
expression for this last condition is really a valuable bit of infor- 
mation, as I have already proved in my own practice. 

(4) In this theory, however, it will be noticed that the Professor 
takes no account at all of speed, which, it goes without saying, is 
the most important element to be considered in the question of 
easy riding of railway vehicles. What may hold true at low speed 
is not so at high speeds, and vice versd. 

(5) Again, the internal friction of laminated springs has an 
immense influence on the behaviour of the bodies of the vehicles 
they carry ; yet the Professor takes absolutely no account of it. 
He deals with ideally perfect springs, and the result is that his 
formulz are of little or no practical value. 

(6) Again, the Professor quietly assumes that a carriage body 
oscillates with the rhythmic regularity of a pendulum, or of a ship 
rolling in a swell. He has apparently quite forgotten that a 
pendulum subject to blows or jars, or a ship struck by seas, loses all 
rhythmic regularity. 

(7) After the foregoing remarks, it is only necessary to add, 
what I alluded to in my iast letter, that current practice is 
opposed to the Professor’s theory summarised above, in that (a) at 
high speeds—which of course only occur on good roads—the initial 
compression, that is, the flexibility of the springs, is reduced as 
much as possible, while the greatest elasticity with least internal 
friction is aimed at. The reason for this is that springs of great 
flexibility take too long to act in absorbing the shocks which occur 
thick and fast when travelling at high speeds. The springs used must 
act quickly in absorbing shocks, and recover their form between 
each shock, otherwise the shocks, so to speak, piled one on top of 
another, with the effect of forcing the springs down below their 
propercompression forany oneshock,and ing “* lated com- 
pression,” so that their rebound is proportionately greater. Hence 
springs cannot always be given the flexibility otherwise so desirable. 
(6) The spring base—both transversely and longitudinally—is 
made as large as possible, in order to get the longest possible 
righting leverage. Hence spreading the springs is necessary, 
whether it militates against easy riding or not. (c) As (a) an 
(5) cannot be treated as proposed by the Professor in order to get 
a long gentle easy swing, it follows that the only plan left us is to 
raise the height of the centre of gravity of the body. In this 
one point the Professor’s theory is all right, and it fully explains 
the immense rise which has taken place in the centre of gravity in 
all kinds of rolling stock during the past twenty years. 

(8) Professor Greenhill questions my assertion “that carriages 





with very flexible springs have a tendency to be too lively,” and 
says it is contrary to the experience of most practice, He, however, 
qualifies this by saying that the state of the road will powerfull 
affect the result. Just so. From what I have said above he will 
perhaps now agree with me, as I find all those do who have had 

ractical experience on rough foreign roads of narrow gauge at 
high —. Those are the roads to test the Professor's theory, 
not well-kept British railways with track like a billiard table. 

(9) Again, the Professor asks me to explain how one carriage is 
said to pitch worse than another, Let him ride on a rough road 
in a long four-wheeled coach of short wheel base, with overhanging 
ends, He will then know that a railway coach is able to compete 
respectably with a ship in this respect. ‘To stop pitching, the 
Professor’s formule, as showed in my last letter, would prompt 
us to make the spring base—and therefore the wheel base in this 
case—as small as possible. Common sense says make it as long as 
possible, so as to get proper righting leverage. Without this 
excessive pitching must occur. He can indeed see a good example 
of this in tram cars on badly kept lines in English towns. These 
cars pitch dreadfully at times. In connection with this the 
Professor assures us that my can only differ in period and 
amplitude, the longer the former the shorter the latter, if, as he 
naively adds, there is any oneeey with the pitching of a ship. I 
have, however, already knocked the bottom out of his ship theory ! 

(10) In addition tomy remarksaboveregarding the power of springs 
for absorbing shocks, it may be pointed out that laminated springs 
are much more sluggish in action than coiled springs, owing to the 
friction between their component plates, which requires extra work 
to be done in overcoming it during compression, The result is 
that laminated springs have less effective elasticity, and suffer far 
more from accumulated compression and rebound than coiled 
springs. The stronger the laminated spring the greater the 
number of its plates, and therefore greater its internal friction. 
This question of internal friction of springs has never yet been 
dealt with by the professors, and like speed, is entirely ignored in 
all existing formule, which are therefore practically worthless. 
American practice has for years favoured the employment of 
coiled in preference to laminated springs, and now English practice 
is commencing to follow suit. Some four-coupled ie express 
locomotives were built a few years ago for a British railway with 
laminated springs at the trailing end. They ran splendidly up to 
forty miles an hour, but dangerously at sixty. ey were then 
fitted with a suitable arrangement of coiled springs, and for five 
years they have run up to seventy-five miles an hour with perfect 
success. Yet the new springs have the same compression per ton 
of load as the old ones. Again, some of the British railways found 
their bogie dining and sleeping cars to run so badly that passengers 
could neither dine nor sleep. These cars had elliptical laminated 
a under the bogie bolsters. They were replaced with suit- 
able coiled springs, and all the trouble vanished. In both these 
instances there is no doubt that the fault of the laminated springs 
was merely accumulated compression and rebound, due to the 
high speed piling on the shocks faster than the springs were able to 
negotiate them. 

(11) I enclose copy of an extract from ‘‘ Proceedings ” Inst. C.E., 
for March, 1891, being remarks by Mr. J. G. W. Aldridge, in the 
discussion on the paper by Messrs. J. Milne and J. Macdonald, 
**On a new Testing Instrument for the Vibratory Motions of Roll- 
ing Stock.” The remarks relating to lowering the centre of gravity 
in bogie sleeping cars are diametrically ons to Professor 
Greenhill’s theory, but these I consider with him to be based on 
rank mchanical heresy, as if proper springs are employed under a 
coach, its centre of gravity cannot be too high for easy riding at 
the highest speeds. I, however, particularly, draw his attention to 
the last part regarding the centre of oscillation, as it quite upsets 
one of the assumptions on which his formule are based. 

“* . . . The Pullman Company and the Sleeping Car Company on the 
Continent were endeavouring to dispense with the upper berths, because 
when these were occupied at night they constituted a great weight high 
above the centre of gravity of the car. This weight increased the sway- 
ing. and he believed that these berths were first being taken down, or 
used as little as possible, so as to avoid the excessive oscillation at the 
upper part of the car. The adoption of gas or electricity was also an 
advantage to the rolling stock, as the car builders had had to put their 
apparatus for generating and storing the power underneath the car. In 
the case of gas, they got about 5000 lb. deadweight under the fioor, and 
a little less with a storage battery. This brought down the centre of 
gravity somewhat, and he had been told that it conduced to better 
running. Referring again to Fig. 27, which he had prepared from actual 
observation, it would be seen that the centre of oscillation was con- 
tinually changed from one side to the other; at one time it would be 
found on the plate springs at one side, but as the car went over it would 
change to the other side, so that it seldom coincided exactly with the 
centre of the car. That was one reason why there was greater leve! 
and more disastrous effects with these oscillations As far as he could 
learn, one cause of the evil was the use on the side of the bogie of the 
plate springs so well known to carriage builders ; and he believed in one 
of Mr. Pullman’s latest cars, he had entirely discarded the plate springs 
and employed only cylindrical coil springs.” 

(12) In conclusion, I note that Professor Greenhill never attempted 
to answer the criticisms made in my second letter of his assertions 
regarding the action of continuous brakes, curves, and super- 
elevation of the oscillation of vehicles, nor my query as to the 
action of swinging bolsters of bogie trucks in increasing or de- 
creasing the angle of super-elevation. I have no doubt he found 
it still more difficult to reply to these criticisms and queries than 
to those in my first letter. Lately, however, I showed the Pro- 
fessor’s article of December, 1887, to an engineer of one of the 
great brake companies, who assured me that there is nothing in 
practice to support the conclusions therein arrived at as to the 
behaviour of vehicles under the action of continuous brakes, for 
if brakes be properly fixed and operated, there is neither forward 
slope during arrestation, nor jerky recoil on stopping. Both are 
due only to faulty fixing and operation, and are not to be cured 
by the Professor’s proposal for hanging the brake blocks on the 
sides of the wheels nearest to the centre of the vehicle, while as a 
matter of fact brake blocks are usually applied to both sides of the 
wheels so as to neutralise the pressure of the axle-boxes on their 
guides exerted by single blocks. 

C. E. Carpew, A.M. Inst. C.E. 

Locomotive and Carriage Superintendent’s Office, 

Burma State Railway, Insein, Burma, 
August 5th. 





CYLINDER CONDENSATION, 


Sir,—It is not usual for a reviewer to defend the opinions which 
he has expressed concerning the merits or demerits of a book. 
However, f break the rule because M. Dwelshauvers Dery is not 
the author of the little treatise which I had the hopour to review 
for your pages. Besides, the questions raised in M. Dwelshauvers 
Dery’s letter of the 28th of July, and published in your last im- 
pression, are of very great interest, entirely apart from anything 
which I have written concerning M. Anspach’s pampblet. 

Your correspondent has to some extent lost sight of the fact 
that not I but M. Anspach is responsible for the statements to 
which M. Dery takes exception. That pamphlet he no doubt 
possesses, and I would direct his attention to pages 12 and 13. I 
shall not occupy your space by quoting M. Anspach at length, and 
a short quotation would not suffice. Furthermore, it is to be 
observed, that I have been careful to quote the words “‘ gouttelettes 
de rosée,” Afterall the head and front of my offending lies in 
giving a value—I will not say meaning—to the word ‘‘rosée,” which 
your correspondent does not consider admissible. I am, of course, 
willing to accept M. Dwelshauvers Dery’s dictum, and I shall not 
forget in future that ‘‘rosée” means not only ‘‘dew” but ‘‘dew 
drops.” I may add, however, that in neither of two excellent 
dictionaries which I possess can I find vn d equivalent for ‘‘ rosée” 
other than “dew.” Enough has, I think, now been said on this 
point, and I may proceed to deal with a far more interesting por- 
tion of M. Dwelshauvers Dery’s letter. I must premise that I have 





not read the original, so I have your correspondent’s views only 
as interpreted by your translator. 





, ———_— 
To begin with, I fully agree with him when he points o: 
theories applicable to fuide at rest are not necessarily contin 
to fluids in motion. Indeed, I go much further and hold that = 
sound theory of the steam engine can be formed unless account is 
taken of the fact that steam working in an engine is in a state of 
— an + see eaede 

n the sixth paragraph of M. Dwelshauvers Dery’s lette 
the following words: “ Mr, ‘ X.’ has not noticed that the Stee 
in their calculations, and myself in the instance he quotes, both 
admit that the water in the form of dew is saturated ; or rather 
like so many others who here introduce the conducting 
power of water, he has not a correct appreciation of 
the special properties of water in this unstable condition, 
on account of which it is called saturated.” It appears to me that 
this is extremely obscure, and I am in doubt as to what 
your correspondent means by “saturated.” I assume that he 
means saturated with heat, but, on the other hand, he may mean 
saturated with steam. If the latter, then we have a remarkable 
revival of the very curious theory enunciated as far back as 1860 
by the late C. Wye Williams, and set forth in a rather scarce work 
entitled ‘On Heat in its Relations to Water and Steam, embraci 
New Views of Vaporisation, Condensation, and Explosions,” [p 
few words I may say that the theory propounded by Mr. Williams ig 
in effect that water has the power of absorbing steam. One 
passage I will quote as bearing specially on the point now under cop- 
sideration, namely, the meaning of the words ‘‘ saturated water -” 
it occurs on 91 of Mr. Williams’ treatise :—‘ The quantity of 
vapour required for saturation of any liquid has a fixed relation on 
the one hand to its density, and on the other to the repellent 
action which its constituent atoms of vapour individually exercise 
whether the liquid medium be water, ether, alcohol, oil, or 
mercury.” Condensation, according to Mr. Williams, by cold 
water is due to the absorption of the steam by the water, which 
may ultimately become saturated with steam, when no further con- 
densation will take place. I may, before going further, add here 
that however strongly we may object to the soundness of Mr, (, 
Wye Williams’ theory, it is impossible to dispute the fact that he 
has put it forward in a very forcible and ingenious way, and | may 
be permitted to add, that if M. Dery cares to see the book, and 
cannot otherwise obtain a copy, I shall be happy to lend him mine, 

Assuming, however, that M. Dwelshauvers Dery wishes it to be 
understood that he speaks of water drops ‘‘ saturated” with heat, I 
may go on to point out that the word has not hitherto been used 
in that sense in this country. What he means is apparently that 
water at any given rent Tommy ig 212deg.—and any given 
pressure—say one — ere—is so fully charged with heat that 
any further accession of heat will cause a portion of it to become 
steam. Now, broadly stated, all that follows this statement in your 
correspondent’s letter is, with one exception, not new. The same 
truths were enunciated many years ago by D, K. Clark in this 
country and by Isherwood in the United States. I, and no doubt 
all your readers who have anything to do with steam engines, are 
aow, aa? have been for many years, aware of the prejudicial action 
of water, and the reason of that action, in steam cylinders during 
the period of exhaust. 

I have said that in his explanation of the ré/e played by water in 
a cylinder there is only one thing new. It is the statement con- 
tained in the following passage:—‘‘If heat be supplied from 
without, however slight that heat may be, the temperature of the 
cylinder walls will not become higher than that of the water; buta 
very rapid partial evaporation will take place.” Now this implies 
that a transfer of heat can take place between two substances at the 
same temperature, and, furthermore, that the transfer may be very 
rapid and the amount transferred 7 —_ ; but this is in flat con- 
tradiction to the theory of heat as laid down by Rankine, Thomson, 
Clerk-Maxwell, Clausius, and every recognised authority on the sub- 
ject. It assumes, for example, that water can be rapidly boiled ina 
vessel under atmospheric pressure by passing steam at 212 deg, 
through pipes traversing the water; but it is known by daily 
experience that this is not true. If it be objected that the excess 
temperature in the steam known to be necessary is required 
to overcome the thermal resistance of the metal of the pipes, 
then I reply that M. Dery will find, if he makes the experiment, 
that by blowing steam at atmospheric pressure direct into water at 
212deg., contained in an open vessel, he cannot evaporate one 
drop of the water in excess of what would have been evaporated 
in the ordinary way had no steam been blowninto it. Indeed, itis 
a matter of daily experience that to produce a rapid conversion of 
water into steam, the furnace plates must be hotter than the water. 
We have here a far more important question than appears at first 
sight, because it is clear that, if evaporation goes on freely, the metal 
being never in excess of the temperature of the steam, the pre- 
judicial effect of water must be very much greater than it will be 
if the metal always remains hotter than the steam going to the 
exhaust. My own view is that the temperature of the inside of 
the cylinder never falls so low as does the temperature of the 
exhaust steam in any engine making a reasonable number of 
revolutions per minute; and this view 1 must continue to hold 
until positive proof has been adduced that heat can be transferred, 
without expenditure of extrinsic energy, between two substances 
at the same temperature, and that the rate of transfer bears no 
relation to the differences in temperature. If I have failed to 
catch M. Dery’s precise meaning, I shall regret the circumstance, 
but I think he has made his meaning abundantly clear. 

I venture to take this opportunity of directing M. Dwelshauver 
Dery’s attention to an aspect of the steam engine problem which 
has not yet received any adequate attention. hy isit that under 
apparently identical conditions of pressure, number of revolutions, 
and ratios of expansion, different engines give widely different 
results? Does not this go to prove that there is some intluence 
at work, the nature of which is not at all understood, the existence 
of which has not yet been recognised as it ought to be! Is it not 
not time that the energies of such profound thinkers as M. Dery 
should be directed to this point? It appears to me that there is 
reason to Soe that the shape of an engine, and the nature of 
the metal surfaces over which the steam , have some special 
influence on the economy of the machine, As an example of 
what I mean, let me direct his attention to the report which 
ems on page 171 of your last issue concerning the performance 
of a triple-expansion engine of 1000 horse-power. This engine 
without jackets has given a result which has scarcely ever been 
reached by any jacketted engine, namely, 12°83 1b. of feed-water per 
indicated horse-powerperhour. Why, I would ask M. Dery, was the 
cylinder condensation in this case in the high-pressure cylinder 
only 8 per cent., instead of being double or treble as much as 18 
usual? There is nothing about the diagrams to explain the facts. 

I accept the ‘_—— M. Dwelshauvers Dery has selected, and 
subscribe myself Mr. X. 

London, August 29th, 


COPPER STEAM PIPES. 


Sir,—I read in your journal of August 26th that the Clinch-Jones 
system of manufacture provides a tube of far greater strength than 
brazed tubes for marine use. Now my way of thinking is that this 
system may be good, but give a coppersmith a bend to make. Let 
the man know what he is making, and give him proper material 
to do it with for a steam pipe, and let him not be made to scam 
his work as the best part of us are, to get it away sharp, and 
would be bound to say he could make a steam pipe to stand the 
pressure required better than any other way. In concluding these 
remarks, I will venture to add, without, I hope, giving any offence, 
having been many years at the marine trade, that I myself and 
others find a puzzle with curious bends at times, so 1 don’t know 
how the Jones system is going to act. ' 

Joun FEeRcuson, Coppersmith, 

6, St. Mary-square, Kennington, S.E., 

August 30th. 


(For continuation of Letters see page 204.) 
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RAILWAY MATTERS. 


Ir has been decided that the next Railway Congress 
shall be held in London in 1895, 


NEGOTIATIONS are now pending between M. Van den 
Kerchove, of Ghent, and the Belgian Government, regarding the 
construction of a high speed electric railway between Antwerp and 
Brussels. 


One of the Jatest practical applications of aluminium 
js found in its use in making railroad carriage window frames. 
Such aluminium window frames, according to the Austrian 
Kisenbahn- Zeitung, are now made at Neuhaussen, Switzerland, by 
the Schweizerische Industrie-Gesellschaft. 


Avromatic vending machines are now used in Berlin, 
(Germany, for the sale of railroad tickets for the metropolitan belt 
line. The machines hold a thousand tickets, and are capable of 
delivering them at the rate of forty-three per minute, They are 
said to have thus far given entire satisfaction. 


An attempt has been recently made to arrive at the 
total number of freight cars in use on the various railroads in the 
United States, It is said that the number is about 1,200,000, and 
that from 120,000 to 140,000 new cars are required annually to 
take the place of those that become worn out, the average life of a 
freight car being from eight to ten years, 


Tue Supreme Court Commissioners have decided in 
favour of the proposed rapid transit road in New York, as laid out 
by the Rapid Transit Commissioners, and the construction of this 
underground road, a full description of which has already appeared 
in our columns, is therefore now among the probabilities of the near 
future. The tunnels will be 11ft. 6in. high and 11ft. wide for each 
track, and will be as nearthesurfaceas possible. Electricity has been 
selected as the motive power, as a uniform speed of not less than 
forty miles per hour, including stops, is desired, it not being 
practicable to run a cable at such a speed, compressed air being 
uncertain, and no form of combustion being permitted in the tunnel. 


“Some weeks ago,” says the Railroad Gazette, “ we 
spoke of the fact that the Pennsylvania had run a freight train 
from Chicago to Philadelphia with one engine. A distance of 824 
miles was traversed by this train, during which time the loco- 
motive was not once uncoupled from the train. The total length 
cf the train was 1602ft., and it carried 2,640,000lb. of grain, an 
average of 66,0001b, to each car. The locomotive and cars were 
equipped throughout with Westinghouse brakes. The engine was 
No. 263 standard class ‘‘R,” The locomotive and tender weighed 
188,500 lb. The forty 34ft. box cars with loads weighed 3,824,000 lb., 
and the caboose 18,000lb., the total weight of the train being 
4,030,500 Ib., or 1800 tons,” 


Tue first-class carriage of the Madras Railway sent to 
Bombay to be fitted up with the Pintsch gas lighting apparatus, 
was returned to Madras in June. The carriage which was thus 
experimentally lighted had only one lamp in each compartment ; 
but when the gas-ligbting is introduced each compartment will be 
fitted up with two lamps. The reservoir under each carriage holds 
sufficient gas to burn for thirty-six hours continuously—in the 
experimental carriage there are two reservoirs, one on each side, 
containing sufficient gas to burn for seventy-two bours, owing to 
the reservoirs having at present to be charged at Bombay. The 
lamps are fitted with an arrangement by which the guard can, 
after the passengers have retired for the night, by pulling the 
handle of a sliding bar reduce the flame to a glimmer. 


A serious accident occurred on the morning of the 
29th ult., just outside the Northern Railway station at Brussels, 
at a point called the Two Bridges, where the lines from Antwerp 
and Ostend converge. The 8,22 passenger train from Antwerp 
should arrive a few minutes before the morning express from 
Ostend, but the former train was brought up suddenly outside the 
station by a goods train which bad got in front of it. Several of 
the rear carriages of the Antwerp train had not cleared the pcints, 
and the Ostend express dashed into them, striking them obliquely. 
So great was the shock that one of the carriages was smashed into 
splinters, All the other carriages were hurled off the rails, and 
four were tly shattered. Aid soon came from the station, and 
the talenel pesmseugens were extricated as quickly as possible. The 
official list of the casualties shows that two persons were killed, 
eight seriously injured, and thirty-one bruised and shaken. 


Tue extension of the Metropolitan Railway Company’s 
system to Aylesbury was opened on Thursday. This extension, 
which was originally sanctioned by Parliament in 1881, commences 
by a junction with the line recently opened to Chesham, about 
midway between Chalfont-road Station and Amersham. From 
this junction the railway proceeds to Amersham, where the first 
station on the new extension is placed. From thence the line 
passes through Piper’s Wood, Lott’s Wood, Little Missenden, to 
Great Missenden, where the second station on this extension is 
erected a little to the north of Abbey Park. Running thence ina 
slightly north-easterly direction to Wendover, where the third 
station is placed, the line proceeds to the fourth station on this 
new railway, at Stoke Mandeville. From thence the railway 
passes in a direct line to Aylesbury, where a temporary station 
has been erected pending the construction of a permanent joint 
station, 


THERE were in the quarter ending March 31st, 153 
failures of tires in Great Britain and Ireland. Five were engine 
tires, three were van tires, and 145 were wagon tires; of 
the wagons 115 belonged to owners other than the ,rail- 
way companies; 127 tires were made of iron and 26 of steel; 
one of the tires was fastened to the wheel by Mansell’s 
patent method, one by Gibson’s patent method, 100 by bolts or 
rivets, 12 by other methods, and 39 by methods which were not 
stated ; 16 tires broke at the rivet-holes, 21 in the solid, and 116 
split longitudinally or bulged. Of the 71 axles which failed 44 
were engine axles, viz., 35 crank or driving, and 9 leading or 
trailing; six were tender axles, one was a carriage axle, and 20 
were wagon axles, Eight wagons belonged to owners other than 
the railway companies. Of the thirty-five crank or driving 
axles 5 were made of iron and 30 of steel. The average mileage 
of 5 crank or driving axles made of iron was 280,641 miles, and 
of 30 crank or driving axles made of steel 227,936 miles. This 
appears to support the contention that an iron crank shaft is 
better than one of steel, 


TuHE proposed railway to Stratford-on-Avon from Bir- 
mingham is meeting with considerable favour in the formertown, A 
public meeting convened by the high bailiff was held at Henley-in- 
Arden last week to consider the advisability of co-operating with 
the municipal authorities of Stratford-on-Avon, in petitioning the 
Midland Railway Company to construct a direct line from 
Birmingham to Stratford through Hall Green, Shirley, and 
Henley-in-Arden. It was stated in the course of the pro- 
ceedings that the nearest station from Henley is Bearley, 
on the Great Western branch line, four miles distant. The 
Great Western Railway Company was, it was stated, in 
possession of an Act authorising it to construct a railway 
from Kingswood, but, although a start was made about 1862, 
nothing has since been done, excerpt for the company to renew 
the Act from time to time. It did not appear that the Great 
Western Railway Company would ever do anything, and therefore, 
said the chairman, the Henley people would do well to look to 
another company to provide them with the requisite accommoda- 
tion. Resolutions were passed appointing a deputation to confer 
with the Midland Company, and deciding that a petition should be 
— up and signed by the residents of the town and neighbour- 





NOTES AND MEMORANDA. 


Tue largest telephone switchboard in the world is that 
in the Exchange at Berlin, Germany, where 7000 wires are con- 
nected with the main office, 


THE Siécle, commenting on the fact that the population 
of France is on the decrease, says that in 1890 there were 20,000 
fewer marriages than in 1884. The proportion of marriages, which 
was eight per 1000, had fallen to seven per 1000, and is likely to 
fall still lower. 


A process for hardening plaster casts has been com- 
municated to the French Chemical Society by M. Dennstedt. 
He tempers the plaster with a concentra aqueous solution of 
dialysed silica, which causes a very rapid setting of the plaster, 
and the work may be immersed in or receive several coats of the 
same solution, after which it is cooled with a solution of baryta 
heated to 60 deg, or 70 deg. C. 


HERCULITE, a new French explosive, is a yellowish- 
gray powder, composed of sawdust, camphor, nitrate of potash, 
and several substances that are kept secret. It cannot be fired by 
— flame, or detonation. At a trial, a half pound charge of 
the compound was inserted ina blast hole about 4ft. in depth, 
tamped with sand and earth, and fired by a special igniter. A 
block of stone about 30 tons was, it is said, displaced. 


AssuminG that iron is constituted of a system of little 
magnets, and with possible asumptions as to the size of these 
magnets and their strength, it is found by Professor Fitzgerald that 
their natural rate of vibration may be one hundred millions per 
second, Unless the period of vibration propagated through the 
iron approximates to this, the wave lengths would, he says, be very 
small; while quicker vibrations, with periods like those of light, 
would net be propagated at all. 


Tue highest point the thermometer reached in England 
in August was 83 deg. on the 24th. This record, however, was 
beaten in May, when, between the 28th and 31st of the month, the 
temperature fluctuated between 80 deg. and 84 deg., whilst in 
June the highest markings were 80 deg. to 83 deg. on the 10th, 
July giving the highest indication of all between the 18th and 
22nd, when the temperature alternated between 81 deg. and 
85deg. The maximum temperature was about 20deg. less than 
that in Vienna, and nearly 30deg. less than that attained in 
Trieste during the incidence of the heat wave. 


One of the forms of cotton industry that is rapidly 
developing in America is the manufacture of absorbent cotton for 
surgical purposes, The Textile Record says, this business is 
receiving attention from some large mills, and it offers opportunity 
for considerable profits. The raw cotton is boiled in a solution of 
potash until all the waxy and greasy material contained in the 
fibre has been extracted. It is then placed in a whizzer and dried, 
after which it is put upon the card and run out into laps. Cotton 
thus prepared, when rolled up into a ball by the fingers, will sink 
to the bottom of a glass of water almost like a stone. It is 
employed by surgeons for staunching and covering wounds, and is 
usually medicated with some antiseptic solution such as borax. 


A PHYSIOLOGICAL examination of four cyclists after a 
run of 397 kiloms., or 246 English statute miles, has been made by 
MM. Chibret and Huguet, two French physiologists. This 
distance was covered by the youngest of the party, an Englishman 
of eighteen, in seventeen hours, It was found at the end of the 
run that his temperature was rather below than above the normal, 
and that one result of his excessive fatigue had been a decided 
waste of nitrogen. The nutriment taken during the course con- 
sisted of alcohol, champagne, beef tea, and kola solution. The 
winner was much tired at the conclusion; the next man, a 
Frenchman of twenty-eight, not at all. His pulse was beating at 
sixty, that of the former at eighty-four, though, as in the former 
case, this champion had lost much nitrogen. 


At the British Association meeting, Professor Ewing 
described an apparatus designed to plot mechanically the ordinary 
magnetisation curve. The curve is traced on a screen by a spot of 
light reflected from a mirror, which is subjected to two motions— 
one proportional to the magnetising force, the other to the 
magnetisation. These motions are communicated by means of the 
sagging of wires placed in air-gaps in magnetic circuits. In the 
one case, the wire carries a steady current in a varying field ; in 
the other the wire carries the varying current in a steady field. 
The curves may be traced on sensitised paper ; and the instrument 
should be of much use to engineers for testing purposes. In 
working with the instrament Professor Ewing has observed true 
effects of magnvtic time-lag in the inward penetration of magneti- 
sation, 


A PAPER on a property of lamellar bimetallic conductors 
submitted to electro-magnetic induction was recently read before 
the Paris Academy of Sciences by MM. Ch, Reignier and Gabriel 
Parrot. An arrangement recalling Faraday’s disc is obtained by 
substituting for the ordinary copper conductors thin plates com- 
posed, along their thickness, of a very magnetic and a highly con- 
ducting metal, so placed that the lines of force are perpendicular 
to their thickness, The flow of induction emanating from the 
north pole is divided into several sheets of parallel lines very close 
together, which only traverse the magnetic portions of the bi- 
metallic conductors, and the tubes of force become cylindrical. 
The available energy in such an arrangement increases at a rate 
which is sensibly proportioned to the height of the conductors. 
An apparatus constructed on this principle gave, with a weight of 
750 kilos. and a velocity of 500 revolutions, 32,000 watts, giving an 
output of 42 watts per kilogramme of the machine. 


“THE Application of the Measurement of Density to 
the Determination of the Atomic Weight of Oxygen” formed 
the subject of a recent — by M. A. Leduc. The composition 
of water by volume, and thence its composition by weight, were 
determined by finding the density of a mixture of hydrogen and 
oxygen produced by the electrolysis of an alkaline solution. 
After an electrolysis of several days, during which the superfluous 
gas was allowed to escape through mercury, the liquid and the 
platinum poles were saturated with gas, and tbe density obtained 
by the method previously described did not vary by more than 
0°0001 gr. The value, within ;45 per cent., was 0°41423. The 
volume ratio between hydrogen and oxygen was 2°0037 at 0 deg., 
and the atomic volume of oxygen 1°9963. The atomic weight of 
oxygen by this method is 15877, and by the synthetic method 
15882, so that 15°88 must be taken for the mean atomic weight. 
Hence the molecular weight of water vapour is 17°88, and its 
theoretical density 0°622. 


Axout the greatest flow, says the American Manufac- 
turer, of natural gas—merely temporary, perhaps—ever struck in 
Pennsylvania, belched forth on the 2nd inst. from a well put down 
by John A, Snee, one mile south of Elizabeth, Alleghany county. 
The flow was struck in the Gantz sand at a depth of 1809ft., and 
the roar of escaping gas could be heard for miles. People living a 
mile distant from the well have since complained that they cannot 
sleep for the noise. OnsSaturday last the well was got under partial 
control, and indicated a pressure of 7001b. per square inch without 
entirely closing it off, so that the exact rock pressure is as yet un- 
known. The tools still remain in the well, and the 1800ft. of rope 
attached to them has been blown into oakum and scattered 
through the woods for hundreds of yards in every direction. The 
force of the gas broke a board from the top of the derrick, 70ft. 
above the oa of the pipe, and in falling it rather seriously hurt 
one of the men. The outlet and connecting pipes are covered with 





MISCELLANEA. 


Ir is reported at Vienna that preliminary surveys have 
been commenced for the construction of a Danube-Oder canal, 


Messrs. JosepH Wricut AnD Co., of Tipton, Stafford- 
shire, have, we learn, taken offices in Westminster, No. 15, Victoria- 
street, 5. W. 


Tue Imperial Arms Manufactory at Vienna has dis- 
charged 5000 workmen, most of whom are emigrating to France, 
Belgium, and America. 


Tue business of A. H. Bateman and Co., emery wheel 
manufacturers, of East Greenwich, will in future be carried on 
under the style of Rooper and Harris, Limited, at Stafford. 


In testing a 10in. rifle at the Sandy Hook proving 
ground lately, one of the shots hit a sand dune and was deflected, 
striking a three-masted schooner 44 miles off, and sinking her at 
once, The shot weighed 500 lb., and was fired with a charge of 
250 lb. of powder. 


Tue Admiralty have just commissioned Messrs. Wm. 
Simons and Co., of Renfrew, to construct another powerful hopper 
dredger for work at Portsmouth harbour. This will be the fourth 
hopper dredger which Messrs. Simons and Co. have constructed 
for the Admiralty since the British Government adopted this 
improved method of dredging. 


THE s.s. Borrowdale, chartered by the Government, 
left Woolwich last week for the Zambesi, having on board the 
three steamers lately constructed by Messrs. Yarrow and Co., 
of Poplar, for the Admiralty, for service in East Africa, namely, 
two screw gunboats, H.M.S, Adventurer and Pioneer, which are 
intended for service on Lake Nyassa, and the shallow-draught 
steamer Dove, for service on the Upper Shire. 


A NEW lattice road bridge has tumbled down at 
Cannich in Scotland, just before it was opened for traffic. It is 
stated that it succumbed under a rolling load, consisting of a horse 
and a cart full of gravel intended for the roadway of the bridge. 
It is said that the bridge was of what has come to be known as 
the “tinplate type.” One is curious to know whether or not 
it had been designed on high scientific principles, 


SEVERAL additional proprietors connected with the 
Welsh tin-plate trade closed their works on Saturday in conse- 
quence of the depression in the British trade caused by the 
»perations of the M’Kinley Tariff Act. The mills are stopped at 
about sixty tin-plate works in South Wales, and it is estimated 
that upwards of ten thousand workmen are out of employment. 
Large numbers of operators, with their families, sailed on Saturday 
for the United States, where new mills are now being erected by 
Welsh proprietors. 


To encourage and instruct the people of America in 
the making and repairing of public roads, Mr. I. B. Potter, 197, 
Potter-building, New York, desires to obtain, on behalf of the 
League of American Wheelmen, for publication in the United 
States, practical essays from European engineers, road makers, 
and other qualified persons, upon the general subject of making 
and maintaining common roads. He offers 200 dols. in prizes, 
as follows :—100 dols. for the first prize, 70dols. for the second 
prize, 30 dols. for the third prize, for written essays upon the 
subject. Particulars from Mr. Potter. 


“Tr is estimated,” says an American contemporary, 
‘that the Pioneer furnace at Negaunee, which was blown out 
permanently a short time ago, had made 1,000,000 tons of pig 
iron, which had brought at least 25,000,000 dols. It had been in 
operation forty years. During its existence its product had been 
sold at from 65 dols. a ton all the way down to 15 dols., which is 
about the present price. In its best days its average consumption 
of charcoal was the product of two acres of forest a day. From 
forty to fifty men were employed at the furnace, and quite a 
number of those who left with the final blowing out had been 
steadily employed there from fifteen to twenty-five years.” 


A PARLIAMENTARY paper has just been published con- 
taining the special report of the Select Committee appointed to 
consider the Bill for enabling the Treasury to raise the sum of 
£1,000,000 for the purchase of the trunk lines of the telephone 
companies, if an arrangement between the Post-office and the 
companies should be carried out, and for the erection of other 
trunk lines, The report states that no final arrangement has been 
arrived at between the Post-office and the companies. The tele- 
phone companies have appeared before the committee and have 
urged tbat the proposed arrangement should be modified in their 
interest. The committee give no.opinion on most of the demands 
of the companies. The committee, however, do aot recommend 
that the licences of the telephone companies, originally granted for 
31 years, of which about 19 are expired, should be extended as the 
companies ask. With this exception, the committee are of opinion 
that the responsibility for the details of an agreement with the 
companies must rest with the Government, but they think that the 
agreement should be laid before Parliament. 


Ir is tolerably certain, according to the Washington 
correspondent of the New York Commercial Bulletin, that some 
fast steamers of American build are to be placed on the Atlantic. 
‘Although no contracts have yet been signed,” writes the 
Bulletin’s informant, ‘‘ by the Cramps of Philadelphia for the con- 
struction of the new steamers for the Inman line, which will equal 
if not surpass the City of Paris and City of New York, of the 
same line, such a move is considered practically certain. It is 
believed that three vessels will be built by the Cramps, and that 
their separate cost will be 2,500,000 dols. The Cramps are 
sanguine of constructing vessels that will surpass, in speed and 
otherwise, the City of Paris, City of New York, Teutonic, or 
Majestic, and which will be equalled only by the 635ft. long 
vessels the Cunard line is now having built at Glasgow at a cost of 
2,500,000 dols, each. The new Inman ships will probably be of 
the same length as the Cunarders now building.” In connection 
with this we may mention that rumours in Glasgow state very 
freely that Professor Biles has accepted a position as consulting 
naval architect to Messrs. Cramp, from which it would appear that 
American shipbuilders are not convinced that they can unaided beat 
British and Irish naval architects. We may remind our readers 
that Professor Biles designed the City of Paris and City of New York. 


THe Public Works Loan Commissioners, in their 
seventeenth annual report, just issued, state that during the 
past financial year they made 494 advances for sums amounting 
together to £960,159, as against 481 advances for £990,068 in the 
previous year, showing an increase of thirteen in the number of 
advances, but a decrease of £29,909 in the amount advanced, as 
compared with the return of the preceding year. Among their 
principal advances may be classed sums of £3000 each to the 
East-end Dwellings Company, the trustees of Hayle’s Charity, and 
the Rhymney Valley Workmen’s Cottage Company, for the 
purpose of providing dwellings for the working classes, and 
£21,000 for the purposes of the harbours at Torquay, Whitby, 
Thurso, and Elgin. They also advanced £371, to local 
authorities for sanitary purposes in England and Wales, and 
£26,120 for the same purposes in Scotland, and sums amounting 
to £406,384 and £115,123 to school boards in England and Scot- 
land respectively. Local boards in England and Wales received 
also £2150 for purposes other than sanitary works, and £9000 for 
workhouses. The amount received for interest during the year 
in respect of all their outstanding loans was £928,353, which 
represented a return at the rate of 34 per cent. The fees received 
from borrowers, amounted, irrespective of stamp duty, to £5682, 
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as compared with £5493 in 1890. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and @ 1d. postage 
stamp, in order that answers received by us may be forwa: to their desti- 
nation. No notice can be taken of comm which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Taz Enauveer, or containing ques- 
tions, be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Ly icat 

J. T. H. (Milford).—You can obtain the ordnance maps from Stanford, 
Charing-cross, or Philips, Fleet-street. 

A.D. B.—We are not aware of the existence of any special treatise on the 
design of Corliss valves. Perhaps some of our readers can name one. 
Seaton's treatise on the marine engine will probably supply you with all 
the information you need concerning triple-expansion engines. 

Zepra.—Brickwork laid in cement, according to Hurst, begins to go to pieces 
with a load of about 40 tons on the square foot, and the process once begun 

You need not concern yourself as to what ha to the 

structure subsequently Grant's experiments show that Staffordshire blue 

bricks will stand a little over 3 tons per square inch. A dead load of 

4} tons per square foot is quite safe for sound Staffordshire bricks laid in 

cement, as you propose, but care must be taken that the building of the 

pillars is thoroughly well done, 





does not stop. 





CORN MEASURES. 
(To the Editor of The Engineer.) 
Sir,—Could any reader kindly inform me where I could obtain the 
ironwork necessary for making corn measures ? A.M 
Plymouth, August 80th. — 


BOILER TUBE FERRULES., 
(To the Bditor of The Engineer.) 
Sir,—In your issue of July 8th I see a description of a new ferrule for 
preventing leaks in boiler tubes. Will any reader give me the address 
of the makers, or recommend some house that would make them as 


described in your valued paper. x 
Reeves, Cuba, ‘August 19t Atrrep J. Corriony. 


ABNORMAL RAILWAYS. 
(To the Editor of The Engineer.) 

Srr,—I should be extremely obliged if, through the medium of your 
columns, some of a correspondents would inform me if there are any 
other lines in England of curiosity worth visiting, besides the following : 
—(1) Old High Peak line; (2) Ravenglass and Eskdale ; (3) Southwold ; 
(4) Wootton tramway. A.W 

Watford, August 27th. ita 


RAILWAY CARRIAGE DOORS. 
(To the Bditor of The Engineer.) 

Sir,—I shall be —— to any reader who will answer the following 
questions :—(1) Are railway carriages, the doors of which can be opened 
from the inside—i.e., without letting down the windows—in use in 
England at the present time? (2) At about what date were these inside 
handles inven and first put into use? (8) What companies (metro- 
politan and otherwise) use these inside handles? Especially does the 
Great Western Railway Company run, or has it ever run, carriages with 
doors so constructed? (4) Please describe the handles. 

August 30th. Broap Gavor. 
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ADVERTISEMENTS. 

four lines and under is three shillings, 
ds one shilling and s odd lines are 
ing. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shilli: ver inch. All 
ym on advertisements the country must be accompanied by a Post-office 
in Alternate Adverti. will ted with all 
Practical regularity, but regularity cannot be guaranteed in any such case. 
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MEETINGS NEXT WEEE. 
Lonpon AssociaTION OF FoREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, Se ber 3rd, at 7 pm. Ordinary meeting. Lecture at 
8 p.m., on ‘‘ Ships and Guns,” by Mr. Wm. T. Coates. 


Tue Feperatep Institution or Mininc Enoineers. — Wednesday, 


198 omen 7S. at 11.30 a.m., in the Artillery Volunteers’ Hall, Shelton, 


ts have been made 





N Annual g. Arrang 
198 | for visits to works on that day, and on Thursday, the 8th September. 
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THE APPRENTICESHIP SYSTEM. 


Ir has always been the policy of guilds, unions, or 
other associations of workmen, by whatever name they 
have been or are called, to surround the apprenticeship 
system with restrictions. Many of these were local, the 
practice varying in different towns. Acts of Parliament 
have been passed dealing with apprenticeship. One of 
the most important was the statute 5 Elizabeth, cap. 4, 
regulating apprenticeship throughout the entire kingdom. 
Until the reign of George III., it was not legal for an 
individual to practise a calling unless he had served an 
apprenticeship. Even then London was excepted, and a 
few other corporate towns. Legal restrictions in this 
direction no longer exist, but the rules of many trade 
unions prevent the members from working side by side 
with men who, however competent, have not been regu- 
larly indentured. The influence of this rule is more 
important than may appear at first sight. In the present 
day unions pay iittle attention to the methods of 
apprenticeship, and do not seem to care much whether a 
lad is or is not taught his trade properly. But all unions, 
almost without exception, limit the number of appren- 
tices, with the avowed object of diminishing the number 
of workers, and so preventing what may be termed internal 
competition in any particular trade. Of late years there has 
been a tendency manifest to draw the line very close; and 
the unions, it may be added, do not seem to realise what the 
ultimate consequences may be. It is nothing more than 
a legitimate exercise of union policy to prevent the 
multiplication without limit of the number of workers in 
any given trade, provided the limit is fixed with an 
intelligent perception of fitness. But there is good reason 
to believe that the rules laid down have, in many cases, 
been drawn up without wisdom on a purely selfish basis. 
The facts are, however, little known; and the subject has 
not received half the attention it deserves. We can there- 
fore earnestly recommend to the consideration of the 
trades unions of this country a memorandum on the 
—— question, which has been drawn up by Mr. 
John Inglis—a well-known member of a well-known 
Glasgow shipbuilding firm—and submitted to the Royal 
Commission on Labour. 

Mr. Inglis holds it to be obviously right that a sufficient 
number of apprentices should always be taken on to keep 
the number of workers up to some definite standard; and 
he proceeds to show that the Boilermakers and Iron Ship- 
builders’ Society has a rule which, if rigidly enforced, will 
ultimately lead to the total extinction of the union, 
because there will be neither boilermakers nor ship- 
builders left to form an association. The facts admit of 
mathematical treatment, and Mr. Robert Mansel has 
found an equation to a graphic curve prepared by Mr. 
Inglis, which will commend itself to the mathematical 
statistician. The whole inquiry is very curious and 
interesting. According to the rules of the society, the 
number of apprentices must never exceed one-fifth of the 
number of journeymen employed. Thus a firm employ- 
ing, say, one hundred boilermakers and shipbuilders, may 
take twenty apprentices and no more. Mr. Inglis shows 
very clearly that this number is not sufficient to fill up 
the gaps formed in the ranks of the journeymen. It is 
easy to see that under the conditions it is essential that 
the average working life of the journeyman must be five 
times as long as the duration of his apprenticeship. If 
the latter is five years, then the former must be twenty- 
five years. If it be not, then the number of men ready 
to step into the ranks of the journeymen cannot be suffi- 
cient to fill the gaps made by death, superannuation, and 
disablement. To support Mr. Inglis’ contention, then— 
if we take five years as the duration of apprenticeship 
—it is necessary that it should admit of being proved 
that the average working life of members of the 
society is under twenty-five years. Mr. Inglis, to do 
this, uses the annual report of the society for 1890, from 
which it appears that the average age at death of the 
members is a little under 45. But the average age at 
which apprenticeship is completed is much over 20 years; 
the figures go to show that the average duration 
of a journeyman’s life as such is but 23 years. The 
diagrams prepared by Mr. Inglis to elucidate his 
subject are four in number. They show the number of 
individuals per 1000 in each age-period from birth on- 
wards, and are derived from returns (1) for Great Britain 
for 1871; (2) for Great Britain from 1871 to 1881; (8) for 
Scotland for 1881; (4) for Scotland, same year, males 
only; and (5) for England, same year, males only. The 
close agreement of the curved lines indicates the remark- 
able stability of the law of population according to age. 
Mr. Robert Mansel finds the equation to curve (1) to be 
N=cy 10-4» where N is the number per thousand, 
y the upper limit of age, c and a constants, values 27°55 
and — 0°00424 respectively. These diagrams teach some 
interesting facts. Thus, for example, the number of 
men per 100 boys is less by 31 in Scotland than 








in England, a fact explained by the proverbial emi- 


gration of Scotsmen to England. According to 
diagram (1) we see that for the whole of Great 
Britain the proper proportion is 100 apprentices to 323 
journeymen, or say one apprentice to three and a-quarter 
journeymen. ‘This is very different from the existing 
rule of one apprentice to five journeymen. It may be 
argued that inasmuch as the number of the Ship- 
builders’ and Boilermakers’ Society bears a very small 
proportion to that of the whole population of the 
country, such figures as those we have just quoted have 
no direct relation to the question at issue. This is, ina 
sense, true; but Mr. Inglis very naturally argues that if 
the restrictive policy is to be carried out by one union, why 
not by all? And be goes on to say, “ It appears, then, 
that for every 320—or thereby—individuals of from 22 
to 45 years of age, there must be 100 young persons of 
from 17 to 22 simultaneously in existence. Under such 
a rule as that of the Iron Shipbuilders’ Society only 64 
per cent. of these would be allowed to learn a trade or 
industry, and it is desirable to know how the idle 36 per 
cent. are to be maintained.” To come, however, from 
the general to the particular, we may say that no conten- 
tion of this kind is admissible as against the facts con- 
cerning the Society contained in its own report. It is 
perfectly clear that if the average journeyman’s life, 
as such, is but 23 years, apprenticeship must begin 
earlier in life than it does now, or the duration 
of the apprenticeship period must be shortened, or 
the number of apprentices must be increased. If this 
be not done, then the numbers belonging to the union 
must fall off year by year. Furthermore, it will be seen 
that no account whatever is here taken of mortality 
among the apprentices, nor of disablement or super- 
annuation among the men, all causes potent to affect the 
ratio of numbers. It may be that not a few members of 
the society contemplate with much equanimity anything 
that may reduce the number of workmen, under the 
belief that wages would thereby be raised. Itis, perhaps, 
waste of time to argue with men who are capable of 
entertaining theories of this kind; but we may direct 
their attention to the fact that all efforts to limit the 
number of workers in a given calling by laws, or regula- 
tions, or ordinances have in the end proved futile, and 
will continue to do so. Practically the number of 
workers in any avocation or trade is fixed by the amount 
of wages to be earned more than by anything else. We 
do not now refer to the professions, although the 
same truth, only modified in various ways, holds 
good of them. The actual working of restrictions such 
as those nominally enforced by the Boilermakers’ Society 
would amount, in the long run, to this: As men became. 
scarce, either or both of two things would happen. 
Firstly, the difficulty of obtaining men in sufficient 
numbers would prevent shipbuilders and boilermakers 
from taking contracts. Secondly, wages would go up to 
such a point that the trade would become popular, and 
men who had been trained outside the ranks of the 
union would appear in sufficient numbers to render the 
employers independent of the older society. Nor could 
that older society object, because the new men would, in 
their turn, form a society or union of their own. It 
follows, therefore, that there is no ground for apprehen- 
sion that sufficient numbers of workers will not be avail- 
able, but, at the same time, it is quite possible that a 
great deal of inconvenience and loss may be caused 
by the operation of rules which are not based on sound 

rinciples. Up to the present, however, little trouble 
ine been caused, principally because the rules have not 
been enforced. 

Mr. Inglis, however, is by no means satisfied that peace 
will endure. Thus, for example, he calls attention to a 
very determined protest made in October, 1889, by the 
ironworkers in Messrs. Russell and Co.’s yard against the 
number of apprentices employed there, and the journey- 
men deserted that firm, not simultaneously, but in suc- 
cession, thus avoiding the appearance of a strike, while 
producing the same result. The Clyde employers, how- 
ever, having signified their intention of supporting Messrs. 
Russell, a conference was held by them with the officials 
of the Boilermakers’ Society, at which it was agreed to 
consider the matter with reference to the district, and 
not to single establishments. It does not appear, how- 
ever, that much came of the conference; possibly a 
falling off in the shipbuilding industry had its effect. 
Whether the society has or has not realised the bearing 
of any of the facts set forth by Mr. Inglis we are unable 
to say. This much iscertain. The society is loud in its 
complaints that lads begin to learn their trade when too 
old, and a proposal has been made by the workmen’s 
society, and favourably entertained by the Clyde em- 
ployers, to forbid the entrance of all who delay starting 
to learn the handicraft beyond the age of sixteen or in 
some cases eighteen years. But it must not be forgotten 
that a policy of this kind may cut in two ways. Let us 
suppose, for example, that the age at which a boy began 
to learn his trade was 15, and that he served five 
years. He would be a journeyman at 20, and 
would for various reasons—physical and mental—be 
obviously inferior to a man two years older; and it is 
also evident that his utility during his term of apprentice- 
ship would be reduced, as compared with that of a lad 
of 17 or 18 going through precisely the same course 
of instruction. It is by no means clear therefore to 
us, although it seems to be quite clear to Mr. Inglis, that 
the true remedy for the evil lies in earlier apprentice- 
ship. The proper course seems to lie in such an altera- 
tion of the rules as will most conduce to the true 
interests of the Boilermakers and Shipbuilders’ Society. 
It is really scarcely a question that affects the employers 
materially. The society does not include in its ranks 
all the boilermakers or shipbuilders in the kingdom ; 
and, as we have said, the chances are that there 
will never be a scarcity of men, and the amount of 
wages to be paid depends on very many causes 
with which the number of apprentices has but little 
to do. What is true of the Shipbuilders and Boiler- 
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makers’ Society is true of all trades unions which limit 
the number of apprentices. This limitation is by no 
means to be regarded as an unmixed evil, because it pre- 
vents boys from being put indiscriminately to a trade 
which may prove useless as a means of earning a liveli- 
hood, simply because work cannot be found for a 
multitude. But it is indisputable that very great caution 
is necessary in framing all restrictions of the kind. The 
power of the unions is limited. They can only act within 
certain lines, and the officials and the members who 
take any active part in the management should obtain 
the fullest information, approach the subject with 
broad views, and deal with it in a liberal spirit. In doing 
this they will, they may rest assured, serve most effec- 
tively the best interests of their unions. 


FRENCH ORDNANCE. 


Tue French Press continues to dwell on the success of 
French ordnance, Ze Matin publishes an article in 
which it is stated that Krupp has failed to keep up the 
prestige which unquestionably belonged to his works 
some years since. It appears that a report was recently 
circulated that Krupp had. sent engineers to Ekaterinoslaw 
to make arrangements for the erection of Russian 
ordnance factories. This, itis stated, has been ascertained 
to be wholly untrue, and it is added that both Krupp’s 
reputation and the total amount of work performed at 
Essen have diminished lately. The Russians make their 
own ordnance now at Oboukhow, Poutilow, Perm and 
Krell, and obtain guns also from the principal French 
makers. Experience has shown that while Krupp long 
excelled in the large masses of steel employed 
in ordnance, latterly better steel has been made both in 
France and England. The evils of the wedge breech- 
closing system, both as to unnecessary weight and also 
weakness, have been recognised, and not long since 
some Krupp guns delivered in Russia yielded under a 
pressure of 2250 atmospheres per square centimetre. 

Since 1885 the manufacture of war matériel in France 
has caused that in Germany to decline. Canet guns in 
Greece, Japan, and elsewhere, have replaced those of 
Krupp, and still more those of Armstrong. The de Bange 
obturator has been adopted in Russia, England, and 
America. Krupp even has made guns with the de Bange 
obturator by special request for Norway. Creusot has 
also been manufacturing ordnance. It is further stated 
that the Krupp quick-fire guns adopted in Germany are 
feeble and inferior to those which the French navy will 
have. The great development of private, as well as 
Government ordnance factories in France, allows her to 
regard the future with confidence. 

The most definite piece of information given to us is 
the contradiction of a report of a Krupp ordnance factory 
being established in Russia in a definite locality. The 
remainder of the article does not amount to much. That 
Canet should receive some orders from foreign Powers is 
only to be expected. Greece and Japan are good so far 
as they go, but this is not very far. Their orders cannot 
be very extensive. We do not just now know what 
Greece is doing, but we do not believe for a moment that 
Elswick has ceased to supply Japan. It is not many 
months since we published the Japan official trial of the 
high-angle war matériel furnished by Elswick. Not 
quick -fire guns certainly, but the very mention 
of that arm reminds us that if Japan possesses 
these pieces they have undoubtedly been obtained 
from Elswick, for Canet has been so far behind 
Elswick in the production of them, probably owing 
to the slowness of France to adopt them, that we 
can hardly think that he can have delivered any to 
Japan. Still less do we think he will do so for a long 
time to come, seeing that now that France has awakened 
to the value of this arm, he will have his resources fully 
taxed to supply the armaments of his own country. 
That France should prefer French guns is to be expected. 
France never gives orders abroad, except to obtain 
models to copy. This she has done again and again, and 
is perfectly right to do so. So fully is this recognised, 
that makers of war matériel, whether guns or carriages, 
as well as makers of engines, to our knowledge charge, 
and obtain without complaint, about double the ordinary 
price from France, knowing that no second order for the 
same design will follow, but that the article delivered 
will be taken to pieces and copied in detail. There is no 
reason to complain of this. Were we acting for France 
in the matter, it is exactly the course we should 
pursue. It would be absurd to suppose that no good 
ideas can originate outside France. It is equally out 
of the question for a great military and naval and 
also a great manufacturing Power to depend on 
neighbouring and possibly hostile countries for supplies 
of war matériel. This, however, being so, we fear that 
we must go a step further and say that but limited stress 
can be laid on the results of most Government trials. 
We have before now expressed the wish that our own 
Government would occasionally encourage foreign com- 
petition, especially in the case of the Nettle trials in 1889, 
when we feared, and as it turned out with only too much 
reason, that Schneider’s steel armour was gaining ground 
on our own compound plates. In the case of England 
we should have every confidence in the intention to give 
a fair trial to everything that was tested, but there 
remains always the difficulties arising from unavoidable 
prejudice, one result of which is that many things which 
ought to be tried may fail to obtain a trial. In the case 
of many Powers we have not only this, but political con- 
siderations also, seeing that the object is not merely the 
determination of the best article which may be repro- 
duced, perhaps by special arrangements in the country 
concerned, but rather the consideration of how to obtain 
the best supply for the future from foreign factories, and 
this involves the question of political relations. Take 
Russia at the present moment. Can any educated 
person suppose that Russia could regard England 
or Germany as trustworthy a source of supply in case 
of war as France, for the simple reason that Russia 
has to contemplate the serious possibility of war with 





Germany, and war with England, whereas war with 
France is a very remote contingency. This being so, 
can it be wondered if, with every objection in favour 
of relations with France, that orders for war maté- 
riel should go to her? France is active in deve- 
loping her factories, and is quite right to “ make 
hay while the sun shines;” but we should require 
more solid proof than has yet been advanced to 
justify us in condemning either Elswick or Krupp. At 
the present moment we believe that she cannot afford to 
call the Krupp quick-fire guns weak, and we think 
further that the German Navy is at present supplied 
with a considerable number of them. With France it 
is still “will have” in the future tense, even in the 
language of the article before us. 


CAPE OF GOOD HOPE GOVERNMENT RAILWAYS. 


Tue report of the general manager of the Cape Govern- 
ment Railways has been presented to the Colonial 
Parliament. It contains some interesting information 
relative to the condition and progress of the lines during 
the year 1891. Railways in general may be considered 
as the barometer which indicates the prosperity or other- 
wise of a country; and this applies more especially to a 
Colony such as the Cape. The report begins by stating 
that the net receipts per cent. of capital have fallen from 
£5 15s. 10d. to £4 138s. 4d. This result is probably due 
in part to the large increase of capital invested on lines 
open, amounting to over two millions, consequent on the 
opening of 260 miles of new line. At the same time, it 
should be observed that the earnings have remained prac- 
tically stationary. The results of working for the past five 
years, taken as a whole, are eminently satisfactory, and 
show a steady rate of progress. It is more than probable 
that, when the line is opened to Johannesburg, there will 
be a considerable increase in the earnings. An agreement 
has just been concluded with the Netherlands South 
African Company—practically the Transvaal Government 
—whereby the Cape Government is empowered to con- 
struct and work the remaining portion from the Transvaal 
boundary in the heart of the gold-mining district. The 
present terminus of the line at Vereeniging is but forty 
miles from Joannesburg, and the remaining portion offers 
no engineering difficulties of any importance. 

It is but a few months since all England echoed with 
the death of the broad gauge, regretted perhaps by none 
more than those whom it most concerned—the locomo- 
tive engineers who have the designing of engines upon 
which a heavier demand is made year by year. But the 
lesson so dearly bought at home has not been mastered 
by our colonists. Not content with having definitely 
adopted a gauge—3ft. 6in.—which must eventually prove 
a source of infinite trouble, they are now clamouring for 
the construction of light feeder lines on a 2ft. gauge. A 
considerable portion of the report is taken up by a strong 
series of articles in condemnation of the proposal, the 
experience gained by the Irish Railway Commissioners 
and the Indian Government being freely quoted. 

Mr. Elliott’s words on the question of gauge are worth 
quoting in full:—*I took advantage of my stay in 
England by inspecting many of the railway and other 
workshops; and a tour through a portion of Europe 
enabled me to make observations which will, I trust, be 
of practical use. The main difference between English 
and Cape Railways is with regard to the speed of trains. 
It is too late to fight the battle of the gauges over again. 
We have constructed upwards of 2000 miles of 3ft. 6in. 
railway, and having come to a deliberate decision in the 
matter nearly twenty years ago, we must take the conse- 
quences; but travelling in England at the rate of sixty 
miles an hour on the 4ft. 8}in. gauge makes one regret 
that the same gauge was not adopted in the Colony.” 
English engineers, knowing the difficulty of compress- 
ing a sufficiently powerful engine within the limits of 
a 4ft. 8iin. gauge, will appreciate to the full the foregoing 
remarks. This question of the speed attainable on the 
3ft. 6in. gauge is one of very great importance. At the 
present time a large portion of the traffic to and from 
the Transvaal, and the rapidly increasing traffic with 
Mashonaland and Bechuanaland, is carried by way of 
Port Elizabeth, East London,-and Durban. When the 
Cape system arrives—as it shortly will—at these 
important districts, it is hoped that the entire traffic 
will pass by way of Port Elizabeth and Cape Town. The 
distance from Cape Town to the present terminus is 
962 miles, and the time occupied on the journey 55} 
hours, giving a speed throughout of 17} miles an hour. 
Such a journey, through scenery which is positively appal- 
ling in its ugliness, is no light matter, even in comfortable 
bogie carriages. People will think twice before deciding to 
quit a luxurious Scot, which can, moreover, easily maintain 
a speed of 17 knots for days together. Though much can 
doubtless be done towards improving the present rate of 
speed, it may safely be said that under the most favour- 
able circumstances, with no one in 40 banks and no five- 
chain curves, the 3ft. 6in. gauge will not admit of a 
higher average speed than thirty miles an hour. In New 
Zealand, over a perfectly level line, a speed of forty miles 
an hour has been averaged between stations. Such 
speed, however, would be impossible over long distances, 
and the gradients and curves form an insuperable diffi- 
culty in South Africa. 

There is not the slightest doubt that the Cape railways 
are well abreast of the times as regards improvements. 
At present a large portion of the stock is fitted with the 
simple vacuum brake. This will shortly be altered to 
the automatic, and the whole of the goods trucks are like- 
wise to be fitted with the same brake. In a country where 
long banks of one in 40 abound, it is of the utmost import- 
ance that the whole of the stock should be fitted with an 
efficient brake. A break-away on a single line would 
probably be attended with disastrous results. 

For some time past the mail trains, and two or three 
of the Cape Town suburban trains, have been lit by the 
electric light. Current is supplied by accumulators 
carried in the guard’s van. The accumulators have 
proved rather costly in maintenance, but this has 











evidently not deterred the decision for its general adop. 
tion. ‘Our electric light,” says the general manager, 
“is superior to anything I saw on the English railways, 
excepting, perhaps, in some of the Pullman cars; it ig 
far superior to the lighting of the electric railway in 
London. I recommend that electric lighting be adopted 
for all our passenger trains, and I shall make provision 
on the Estimates accordingly.” 

The continental system of luggage registration is to be 
introduced, Mr. Elliott having carefully studied its work. 
ing in Europe, and being favourably impressed with the 
convenience it secures to passengers. The charges for 
passengers’ luggage are already sufficiently heavy, and it 
is to be doubted whether the convenience afforded wil] 
be in any way appreciated by the passengers themselves, 
“The mail and through passenger trains have been 
worked with regularity, and on no occasion has any appre. 
ciable delay in running taken place.” If running four or 
five hours behind time, which is a common occurrence, 
and the persistent and daily arrival of trains from half 
an hour to an hour and a-half after their booked time, be 
so considered, well and good; but the energetic manager 
would do well if he paid more attention to the constant 
delays to, and unpunctuality of the passenger trains. The 
comparatively small traffic, the absence of junctions, 
signals, special trains, &c., which tend so greatly towards 
delay in our own trains, should, with reasonable 
care, enable time to be kept with absolute regularity. 
The following paragraph sounds curious reading to us 
in England :—* On the 21st to 22nd of April the fence was 
broken in fifteen places by elephants, between mile-posts 
35—374. The plague of locusts interfered with the 
working to a considerable extent, by swarming on the 
rails and destroying the adhesion of ie driving wheels of 
the locomotives, thereby delaying the trains. In some 
cases the trains had to be limited to half-loads, 
while others had to be assisted by banking engines,” 
In consequence of the increase in the weight of loco. 
motives and of the stock generally, it has been found 
necessary to substitute a heavier class of rail. Steel 
sleepers have also been laid wherever the new rails have 
been put in. A total of 399 miles have now been laid 
with a 601b. steel rail, and steel sleepers to the number 
of 239,458 inserted. 

Though a considerable number of passenger coaches 
are being imported from England at the present time, 
our builders would do well to take note of the following 
remarks :—“ Sufficient experience has now been obtained 
with the saloon and other carriages built in the Colony to 
show that they cost less and are more enduring than the 
imported carriages. The a and other parts of the 
bodies made of teak shrink much less than those of the 
recently-imported carriages. The workmanship of the 
framing, &c., is superior, and though the finish of the 
trimmings is not always so neat as that of the imported 
carriages, the cushions are better stuffed and more comfort- 
able.” There are now 348 engines—318 tender and thirty 
tank in work. Twenty-four new 6-wheel coupled 16in. 
cylinder engines have been placed on the line during the 
past year. These engines are giving every satisfac- 
tion; the boilers especially steam with great free- 
dom. The tires do not seem to have worn very well. 
Colonial coal has been tried, but the experiment has 
not hitherto been attended with great success. The 
average cost of English coal per ton delivered was 50s. ; 
that of colonial coal, 23s. The average a of 


coal per train mile varies considerably on the different 
systems: Western, 27°54 lb.; Midland, 31:35 1b.; 
Eastern, 62°70 lb. During May, 1892, four new 


engines, built by Messrs. Dubs and Co., have been 
placed on the line. These engines have eight wheels 
coupled—the leading driving wheels are flangeless— 
17in. cylinders, steam being supplied at 160 1b. per square 
inch. So far they have worked well, but it is evident 
that such heavy engines will put a severe strain upon 
the road. The oscillation due to having such large 
cylinders outside the frames on a 3ft. 6in. gauge is very 
considerable. It is doubtful whether it would be possible 
to increase the size of the engines beyond the present 
limit. In recent years we have heard a great deal in 
England about the merits and absolute superiority 
of two American productions, the ‘“ tubular-framed 
car” and the “ American locomotive.” A well-known 
saying has it that ‘an ounce of experience is worth 
a ton of theory.” South Africa kindly furnishes 
us with two very valuable ounces of practical experience. 
Having imported three of Cushman’s patent tubular- 
framed cars, and two American engines from Messrs. 
Baldwin and Co., they have been tested in actual work 
during the past twelve months, the American engines 
doing turn about with English engines of similar power. 
The results are reported by Mr. Stephens, Chief Loco- 
motive Superintendent, Cape Government Railways, 
as follows:—‘‘ Cushman cars: The American tubu- 
lar-framed cars have not proved a success. The 
axle journals are not large enough to carry the load 
without heating, the lubrication contrivance is faulty, 
and the tubular frame is not strong enough to 
carry the load without distorting the vehicle. I still 
maintain that the channel iron or steel frames are as 
serviceable a design as can be procured.” ‘ American 
engines: These engines burn 25 per cent. more coal 
than our new English engines, when doing the same 
work, apparently through the inferiority of the American 
type of boiler. The design and workmanship of these 
engines compare very unfavourably with that of the 
English engines. The details are rough and ill-propor- 
tioned, when judged by the English standard, and I feel 
thoroughly satisfied that the English type is in every 
respect more economical and efficient.” 
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THE INLAND WATERWAY AND TRANSPORT CONGRESS. 


Tue work done at the Inland Navigation Congress in Paris 
was of a nature to justify the highest expectations with 
regard to the future of our waterways. 


No fewer than 
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eighteen3States responded to the* appeal of France to send 
competent engineers and economists, who would endeavour 
to arrive at some practical issue to the deliberations of the 
previous congresses at Brussels, Frankfort, Vienna, and 


Manchester. It was felt that the exigencies of commerce 
required some thorough and decisive action with respect to 
the question of transport, and in the presence of difficulties 
which arise in some countries through the high cost of con- 
veying merchandise, it was resolved that as many reforms as 
possible should be carried out during the five years which 
may elapse before another Congress is convened. The 
importance of the subject which has been taken up by the 
Congress is fully recognised by all classes of manufacturers 
in France, and by no one more than President Carnot, 
who, being himself an engineer, willingly accepted the office 
of honorary president. The other presidents were M. 
Viette, Minister of Public Works, and M. Cousté, president 
of the Paris Chamber of Commerce. The chief question 
under consideration was naturally that of reduced charges of 
transport. In this respect, as indeed in every other, England 
must be the largest gainer if the recommendations are faith- 
fully carried out. Both in France and Germany the charges 
of conveying merchandise by waterway are merely nominal. 
Nearly the whole of the rivers and canals in France are freed 
from their tolls, which have been removed one after the other 
by the State for many years past. Consequently, there has 
been an enormous development of traffic through the facilities 
that are thus offered for doing business abroad. At the same 
time, any further important extension of traffic seems to be 
checked by the condition of the waterways, which, in spite 
of the efforts made by the State to maintain them, are 
in some quarters falling into decay. This is due solely 
to a want of funds which will not allow of any considerable 
canal undertakings being put in hand. It is pretty clear, 
therefore, that the enormous water system would be 
much improved and rendered more serviceable by the 
imposition of a small toll; this would allow of the neces- 
sary repairs being quickly made; and might also provide 
the means of cutting the canal, which was sanctioned years 
ugo, to connect the Sadne with the Marne. This question 
ceme up for discussion before the Congress, and a sensible 
resolution that in every way meets the case was adopted. In 
Germany, likewise, the waterway system has been vastly 
improved, and is perhaps superior to that of France. This 
has been brought about not only by the Government but also 
by private es and, what mayseem strange to English 
manufacturers, by the co-operation of the railways. Indeed, 
the spirit of antagonism which is such a notable trait of the 
English railway companies in respect of any utilisation of 
the rivers and canals, is entirely absent upon the Continent, 
where the railway companies have found that, far from being 
prejudiced by the competition of the waterways, they are 
distinctly benefitted. Improved facilities of transport by 
waterways do not draw any of the traffic from the railways, 
but, on the contrary, they augment it. This is proved by 
the experience of some years past, which has shown that 
a development of traffic upon the rivers and canals is 
accompanied by a corresponding development upon the rail- 
ways. In Germany, where the waterway traffic has increased, 
the State has spent large sums of money in putting the 
canals and railways into close communication, so that 
merchandise may be easily draughted on to the lines. Thus, 
upwards of a million sterling has been expended upon the 
port of Mannheim, and several other inland ports have been 
equally improved. The result of this policy is that the canals 
and railways have increased in a corresponding degree. 
Since the canalisation of the Main in 1887 the traffic at 
Frankfort has increased 64 per cent. by water and 36 per 
cent. by railway. At Mannheim, the traffic by water, which 
in 1860 amounted to 242,000 tons, has increased to 2,000,000 
tons, while the railway traffic has increased from 218,000 
tons to a million and a-half tons. It is evident, therefore, 
that the railways have nothing to fear from any competition 
that may arise through an improvement in waterway 
facilities, but that, on the contrary, they will benefit 
as much by increased traffic as the manufacturers 
will by reduced rates. The question of tolls upon mer- 
chandise was ably dealt with by M. Delombre, who 
introduced a proposition to the effect that ‘traffic upon 
the navigable ways ought, so far as possible, to be subject to 
no impost. Special tolls could be authorised to pay or 
guarantee, in default of public funds, all expenses that may 
be necessary to the development of the navigable ways 
and of the transport material.” He thought that by con- 
demning the principle of levying tolls they would go against 
the interests they wished to serve. It was possible that 
occasions would arise where the levying of tolls would be the 
surest means of carrying out the necessary works of improve- 
ment. The motion was adopted by 69 votes against 40. A 
number of other questions were also considered respectively 
by the four sections that were appointed with a view to 
facilitate the business of the Congress. Some of them were 
of purely local interest, while others, such as the application 
of electricity to the towing of boats, are of the first importance. 
The system of electric-towing, invented by M. de Bovet, was 
explained to the Congress, and a resolution was passed to the 
effect that experiments should be made with the system in 
order to test its efficiency, Another electrical project was 
that of M. Guilliot, who proposes to utilise the locks upon 
the Bourgogne canal for the production of electricity. These 
and other recommendations point to the probability ofa 
great advance being made before long in inland navigation, 
and as the interests of England have been entrusted to Mr. 
Courtney-Boyle, of the Board of Trade, we may look forward 
to something being done towards helping forward the move- 
ment in this country towards an improvement in the water- 
ways. 
THE COLLAPSE OF CANNICH BRIDGE, 

THE partial collapse of a new steel girder road bridge over the 
Cannich water on the Strathglass road, about seventeen miles 
from the town of Beauly in Inverness-shire, on the eve of open- 
ing for public traffic, is of more than passing interest for bridge 
builders, besides furnishing the latest a most instructive 
lesson on the disadvantages of bridge-building by competition, 
and accepting tenders which are obviously very low for the work 
to be done, in comparison with a emer of other tenders 
from firms whose wide experience makes them competent 

udges. It is also a lesson on the result of trying to get 

ridge designs thrown in with the price of the work, and on 
the way in which a contractor may lose by working without 
the guidance of the competent consulting engineer. The Aird 
district of Inverness-shire suffered severely by the floods in 
January last, some six or seven bridges having been either 
wholly swept away or partially destroyed. Of these bridges, 
two at least were built by Telford upwards of eighty years ago, 
viz., the Lovat Bridge and the Cannich Bridge, the latter being 
one of those which were wholly swept away by the flood. It 





consisted of three stone arches—a centre span of 40ft. and 
two side spans of 35ft. each. The District Committee of the 
County Council faced these disasters with great energy and 
zeal, and in their wisdom resolved to advertise for designs 
and tenders from steel bridge builders. In response to their 
advertisement, the following tenders were received for the 
supply and erection of a steel girder bridge of 130ft. span 
and 16ft. wide within the girders. We represent the 
names of the firms who tendered by letters A to H :—A, £2300; 
B, £2020; C, £1750; D, £1665; E, £1585; F, £1492 10s.; 
G, £1290; H, £900 15s. 8d. The District Committee, acting 
under the advice and guidance of the surveyor of 
the district selected the design sent in by the firm G, 
which was guaranteed to carry a distributed load of forty 
tons, the price being £1290. Lord Tweedmouth generously 
offered to contribute £500 towards the cost on condition that 
the bridge was completed by the 1st of August, and a 
northern foundry firm undertook to finish the bridge 
within the specified time. The chief feature of the selected 
design was a lattice girder 13ft. deep—one-tenth of the 
—— a single web and six systems of triangulation, 
the lattice bars being at an angle of 45deg., and about 4ft. 
from apex to apex. The bridge was practically completed 
on the 19th ult., three weeks behind time, and too late to earn 
Lord Tweedmouth’s contribution of £500, as from this sum 
£50 has to be deducted for every week of delayin completion. 
On Friday, the 19th ult., some carting took place over the 
bridge previous to the intended opening for public traffic on 
the following day, when the structure showed signs of want of 
stability. Ultimately several rivets were shorn, and the bridge 
collapsed and subsided in the centre nearly a foot, until it 
took a bearing on the temporary staging whieh fortunately 
had not been removed. Judging by its present state it is 
extremely doubtful if it can be satisfactorily lifted, straight- 
ened, and strengthened. 


SHIPBUILDING—WOODEN AND STEEL. 

One of the curious features in shipbuilding is the large 
number of wood vessels that are still added to our registers. 
Ove or two wooden steamships are still added monthly, but 
there are also a score or so of sailing vessels of wood added to 
the British registers each month, and also a much larger 
number added to the colonial registers. The tonnage is 
slight, when compared either to the steel sailing ships that 
are built, or to the steamships. For instance, during July 
there were added 22,406 tons of steel sailing vessels, whilst 
the tonnage of the wooden sailing ships was 1350—the amount 
in each case being for the United Kingdom. In the colonies, 
where wood is plentiful and iron is scarcely produced, the 
case is different. In the period named, nearly the whole of 
the tonnage added was wood—the figures being 4821 tons for 
the wooden sailing ships ard 431 tons for wooden steamers— 
iron and steel vessels of all kinds giving only 160 tons. At 
home, the wooden vessels continue to be built at ports such 
as Cowes, Lowestoft, Brixham, and Dumbarton; in the 
colonies, Newfoundland, Nova Scotia, New South Wales, 
Prince Edward Island, and New Brunswick have contributed 
to the recently registered vessels; whilst older vessels are also 
amongst the list—vessels built in the United States figuring 
in the tonnage. But when it is added that the 73 sailing 
vessels added to the colonial registers for the month of July 
aggregated only 4821 tons, the low average size is apparent 
ata glance. The fact, however, remains that whilst our own 
wooden fleet is decreasing both numerically and in tonnage, 
and the decrease is rapid, there is an increase of some moment 
in the wooden vessels to constitute so large a portion of the 
shipping that our colonies possess. In our own country, on 
the contrary, the steel tonnage added forms about five-sixths 
of the total additions to the register, and the iron vessels give 
a further porticn, though not an increasing one. At the 
same time, the removals from our registers are more numerous 
than are those from the colonial registers, and in the removals 
from the United Kingdom there are usually included a large 
proportion of iron steamers that are sold to foreigners, and a 
smaller proportion of steel steamers that are also disposed of 
in the same way. It is to be expected that such sales will 
increase, for the desire of foreign countries to obtain a steam 
mercantile fleet can be more cheaply gratified by the purchase 
of vessels that have done service for us than by the building 
of more costly new vessels. On the other hand, our ship- 
owners very naturally desire to part with some of their 
old vessels and to substitute newer craft that will work 
economically, for with us the labour question is more to be 
considered than it is with some of the foreign nations that 
have superabundant supplies of labour and limited means of 
employment. 

A NEW DISAPPEARING GUN. 

A GREAT deal of attention is being paid by Messrs. 
Schneider and Co., of Creusot, to the perfecting of armour 
plates and turrets for the protection of guns, either on land 
batteries or on board ship. Im the design of these turrets 
much in ingenuity has been displayed, and their efficiency is 
so far recognised that a large number of armoured cupolas 
has been ordered by the French, Belgian, and Roumanian 
Governments. The latest improvement in ordnance is the 
outcome of some experiments that were made at Chalons in 
1888, when it became evident that something had yet to be 
done to render disappearing guns thoroughly efficient. 
Accordingly, Captain Galopin set himself the task of design- 
ing a turret in which the total duration of movement should 
not be more than six seconds, at the same time that the 
whole operation should be performed without the aid of 
motive power. Such a turret has been constructed at 
Creusot to the order of the French Government. It weighs 
150 tons, and is easily manipulated by hand power. A com- 
mission was lately appointed to experiment with this new 
turret, and to ascertain its efficiency as an engine of war. 
The turret was mounted upon a solid structure of masonry, 
and was armed with two guns of 155mm. The results of 
the experiments are reported to be in every way satisfactory. 
The operation of raising, firing the two guns, and lowering, 
only occupied four and a-half seconds, and it was found 
— to repeat this discharge every minute. Precautions 

ave been taken to insure free ventilation without at the 
same time allowing any admission of gases caused by 
explosions of the enemies’ projectiles. As the result of 
these experiments Messrs. Schneider are likely to have 
placed with them a number of orders for this new class of 
war matériel, and in view of the heavy contracts that are 
now in hand for cupolas and guns, it is evident that the enor- 
mous works at Creusot will be in full activity for some years 
to come. 








THE New CunarD SuHIps.—We are requested to state that the 
propellers of these ships will be made not of phosphor bronze, but 
of Parson’s manganese bronze, and have been cast by the 
Manganese Bronze and Brass Company, of Deptford. The Cam- 
pania will be launched on the 8th inst, 





AMERICAN COMPETITION IN SHIPPING AND 
SHIPBUILDING. 

THE people of the United States are making great 
efforts to secure for that country a revival of the ocean- 
carrying trade, and, as a corollary of that achievement, a 
revival of their shipbuilding industry. A number of new 
shipbuilding yards, indeed, has recently been made, 
with a view to the construction of ocean-going and other 
steamers, and the tonnage of iron or steel ships produced 
in American waters during the past two years has been 
more than double what it was at any previous period in 
the history of the trade. The United States Government 
has recently been seriously considering how far it can go 
in the way of offering subsidies and bounties to the 
ocean-going vessels that fly the American flag, while it is 
proposed in responsible quarters to allow the American 
mails to be carried in American bottoms only. ll this, 
and other signs and portents of the times, render the 
question of the future of American shipping and ship- 
building one of great importance in relation to the 
prospects of the shipbuilding and shipowning industries 
of our own country. 

It is among the things not generally known that the 
United States carried on for nearly a hundred years a great 
and, on the whole, a successful rivalry with England in 
the business of shipbuilding. Burke spoke of the 
Americans as an enterprising maritime people, who had 
“ vexed every sea with their toils,” and the description 
was just and true. A century, ago, in 1792, in the trade 
between the United States and Great Britain, there was 
a larger tonnage of American than of British bottoms 
employed. In the inwards trade, the preponderance of 
American tonnage was very large. Not only so, but the 
supremacy of American tonnage was at that time 
gradually extending in so marked a manner that British 
shipowners made representations on the subject. to 
Parliament, in the course of which it was stated that 
“in the course of a very few years the number of British 
ships employed inwards in one branch of trade—the 
American—has declined from 312 to 77, and the number 
of American vessels so employed in the same branch has 
increased from 246 to 550,” a fact attributed to the 
American system of imposing a duty on British manufac- 
tures imported into America in British ships. At that 
time the vessels principally used in the trade between 
the two countries were called packets, and they held 
possession of the field until about 1845, when the well- 
known clipper ships came to the front. A keen com- 
petition took place for many years in the construction of 
clipper ships between England and her old colony; but 
the Americans with their broad beams, sharp bows, fine 
water-lines, tall and raking masts, and yards so long that 
the ships spread a large amount of canvas in a 
favouring wind, were able to secure the greatest amount 
of speed attainable at that time, and held their own in 
the face of a new and finer class of merchantmen than 
English shipbuilders had ever before sent out. American 
clippers at that time regularly crossed the Atlantic at an 
average speed of nine miles an hour, and to sail 300 miles 
a day was not an exceptional thing. The registered 
tonnage of these American clippers often rose to over 
2000 tons, and one of them, the Sovereign of the Seas, 
had not less than 2421 tons, with a length of 258ft., a 
depth from keel to deck-plank of 28ift., and a maximum 
breadth of 44}ft., the coefficient of displacement being 
0°52, and the coefficient of water-line 060. For four 
days, in a voyage from Honolulu to New York, this ship 
averaged 398 miles, and she did 436 miles in one day. 
No better record was made by steamships for very many 
years afterwards. There was, besides, at this time, a 
difference in the cost of vessels, as between English and 
American ships, in favour of the latter. It is stated in 
an official work on the subject that, in 1825, a 300-ton 
ship cost from 75 to 80 dols. per ton in the United States, 
as against 100 to 110 dols. per ton in England, while 
twenty-one years later, a large vessel of the highest class 
cost 7 to 12 dols. per ton more in England than in the 
United States. The reason was, of course, that in the 
United States timber was much cheaper, and the rate of 
wages paid was not nearly so much more as it is at the 
present time. 

When steam took the place of the wind as a mode of pro- 
pulsion, the United States did not lie idly on their oars. 
At one time, indeed, it was claimed that the steam 
tonnage of the Mississippi Valley alone exceeded the 
total steam tonnage of Great Britain. In 1880 it was 
claimed that ‘‘ America remains the foremost country in 
the amount of native steam tonnage employed.” At that 
time the steam tonnage of the United States comprised 
5139 tugs, ocean and lake steamers, steam yachts, and 
other vessels of all kinds, having a total of 1,221,000 
tons register ; but of this number fully 2900 were each 
of less than 100 tons register, the majority being -tug- 
boats, of which the greatly increased commerce of the 
lakes and coasting trade led to a large development. In 
the whole steam fleet of the United States there were in 
1880 only thirteen ships of more than 3000 tons 
tons register, five of them being ocean propellers to Liver- 
pool, seven others being general ocean steamships, and 
two others being Pacific mail steamers to China. Some 
forty-five other vessels ranged from 2000 to 3000 tons, 
most of them coasting propellers and paddle-wheel 
steamers on Long Island Sound and the Hudson River ; 
while 250 others, including the majority of the coasting 
and lake propellers, and the larger steamboats of the 
West, ranged from 1000 to 2000 tons. Of the whole 
American steam fleet of 1880, only some thirty were 
engaged in the foreign trade, although 175 were em- 
ployed in deep sea navigation. 

Up to this date, however, even the steam tonnage of 
the United States was almost wholly constructed in 
timber. The construction of iron ships was hardly 
commenced on a commercial scale before 1869, and in 
that year only 4584 tons were built in the whole country 
in that material. In 1874 this figure had risen to over 





33,000 tons, and it looked then as if iron shipbuilding 
had fairly got a start on American waters; but it was 
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only a temporary spurt, and in seven years afterwards 
the tonnage fell back to less than that of 1874. In 1882, 
again, the tonnage rose to over 40,000 tons, and in 1885 
to 43,000 tons; but a year later the tonnage declined 
to 14,000 tons, and it can hardly be said to have made 
much further progress until 1889, when the total was 
over 54,000 tons. This figure was improved upon to the 
extent of more than 20,000 tons in the following year, 
and in 1891 the total iron and steel steam and sailing 
tonnage built on American waters was about 100,000 
tons, or less than a twelfth part of the tonnage launched 
in the United Kingdom in the same year. We are here 
speaking of iron tonnage only. The actual shipbuilding 
trade of the United States, including timber ships, is 
much more considerable, and in 1891 rose to the almost 
unprecedentedly large figure of 369,300 tons, or rather 
more than a fourth of the tonnage built in British waters 
in the same year. Of this tonnage about one-half was 
sailing and one half steam. The steam tonnage has, 
however, made much more considerable progress of late 
years than it formerly did. Even so recently as 1883, 
when 265,000 tons were built, over 158,000 tons were 
wind-propelled ; and going back to 1874, when the tonnage 
built was 432,700, it appears that 331,000 tons were 
sailers. The United States, by their existing navigation 
laws, retain the whole of the shipbuilding trade required 
for their home shipping, which is considerable, but for 
many years past they have done little or nothing in the 
way of building ships for ocean trade, and, as is well 
known, they are practically “out of it” in the Trans- 
atlantic business, which is mainly in the hands of English 
firms, but partly shared by one large French and two 
German companies. It is the Transatlantic trade, how- 
ever, that is, on the whole, the largest and the most 
important, and this trade the Americans, as before stated, 
are most anxious to secure. It is, of course, a question 
of manning, as well as one of building the ships required 
for the service. As the rate of wages in both depart- 
ments is much higher in the United States than in 
any European country, it is obviously difficult for the 
Americans to get a footing in the business, and the 
experience gained in former trials, such as the Collins 
line, is not encouraging. 

The total tonnage of shipping entered and cleared with 
cargoes and in ballast in the foreign trade of the United 
States, distinguishing national and foreign tonnage, 
stated in averages of quinquennial periods, from 1855 to 
1890, has been as under :— 





Annual American (U.8.) Foreign Proportion Tons per 
average ti g tonnag of American head of 

for. = 1000. = 1000. to total. population. 
1855—59 9,121 4,756 65°7 sa 
1860—64 9,460 5,399 63°7 0°47 
1865—69 . 6,730 8,838 43°2 0°40 
1870—74 ... 7,425 14 489 33°9 0°57 
1875—79 7,295 20,143 26°6 0°62 
1880—84 6,623 27,660 19°3 0°68 
1885—89 6,804 24,438 21°8 0°55 





The above table shows that the American marine has, 
since 1855, fallen from 65°7 per cent. to about 20 per 
cent. of the total of their foreign trade, or that, stated 
in absolute figures, foreign tonnage, whichin 1855-59 was , 
employed only to the extent of 4,756,000 tons, was in 
the five years ending with 1889 employed to the extent 
of 24,438,000 tons in carrying on the foreign business 
of the country. The foreign trade of the United States 
during this period, as shown in the last column of the 
table, has grown even more rapidly than the population, 
remarkable as the growth of the latter has been. In 
marked contrast with the movement of shipping in ocean 
trade in the United States, has been its course in the 
mother country. 

The tonnage of vessels that have entered and cleared 
from the ports of the United Kingdom in the foreign 
trade in quinquennial periods between 1855 and 1890 has | 
been as follows:— 


Entries. Clearances. 
Annual Proportion Tons per Proportion Tons per 
average. of British head of of British head of 
to total. popu’ation. to total. population. 

1855—59 Pe. WO ue ne OO. ow 
1860—64 61-2 0 45 610 0°46 
1865—69 68-0 0 53 67 5 054 
1870—74 67-2 065 67 3 0 67 
1875—79 68-0 075 67 9 0-67 
1&80—84 717 0 8&6 716 0&8 
1885— 89 93°1 0 89 73°2 091 


While the proportion of the foreign trade of the United 


States, carried in American bottoms, has fallen from | 
65°7 per cent. to 19°3 per cent., the proportion of the | 
in British | 


foreign trade of Great Britain, carried 
bottoms, has advanced as regards entries from 59°3 to | 
73°1, and as regards clearances from 58°3 to 73-2 per | 
cent. It is not unnatural that the Americans should | 
look upon this condition of things with a jealous eye and 
a dissatisfied mind—all the more so that their dealings 
with the mother country are on so extensive a scale. In 
order to show how enormously the trade between the two 
countries has grown of late years, the following table 
has been prepared, in which will be found stated the 
value of the total imports into the United Kingdom from 
foreign countries, in averages of quinquennial periods, 
with the proportions of such totals received from the 
United States, and not including the Colonies :— 





ined Total imports Received Percentage of 
average into U. K. from ___ from total from 
ry foreign countries. UniteiStates. United states 
£1=1 000 000. £1=1,0 0,000. Per cent. 
1885—59... 129 oan 
1860—64 167 ‘ << ee of on ee 
1865—69 218 Joy Obgan! Se 137 
1870—74 270 62 180 } 
1875—79 292 81 21°6 
1880—84 312 97 237 
1885—89 293 85 225 


While our imports from the United States have been 
increasing from 33 to 85 millions sterling a-year—or from 


about 14 to 223 per cent, of our total imports from foreign | 


countries—the value of our exports to the United States 
has only increased from 19 to 28 millions sterling a-year ; 
but the value of the trade as a whole is something like 
120 millions a-year, and the value of the business of 
carrying this big traffic can hardly be put at less than 
15 to 20 millions sterling. Whether the American people 
are likely to recover any considerable part of this large 
business, we must consider on a future occasion. 








BICKLE’S PATENT ADJUSTABLE DIE NUT. 





THE little tool which we illustrate is made by Messrs. 
Bickle and Co., of Plymouth, and it can be used (1) as adie 
nut. Each tool is fitted with several sizes of dies made to 
standards, and can be used with the ordinary stocks and dies, 
with this great advantage, that it can be worked in the most 


| confined places, where it would be impossible to use dies of 
| the ordinary t 


The dies being adjustable, it does not 
matter how much the screw is injured, and it is stated that 





it will work well when an ordinary die nut would strip the 
thread; should the thread be stripped, the stud could be 
screwed a size smaller if desired. (2) As astud drawer. By 
simply changing the dies for dogs with serrated faces provided 
with the tool, it becomes an efficient stud drawer. (3) As & 
stud driver. By using the same dogs and holding by the 
plain part, studs can be driven rapidly, without any danger 
of stretching the thread. (4) As a stud topper. A centre 
cutter is introduced, by means of which the irregular ends 
of studs can be quickly topped, giving a uniform height and 
appearance. 








Tue advocates of an Eight Hours Act of Parliament 
would do well to watch the progress of events in the United States. 
It is stated that the great industrial establishments in Elizabeth, 


| N.J., are going to fight the fifty-five hour law passed by the last 


Legislature, and will not be governed by its provisions, The 
Singer Company, which employs over 4000 operatives, has revolted, 


| and, after obeying the law for one week, will resume the old hours. 


It gives the employés two more hours every week, and this is what 
they seem most anxious to get. How will it be possible to enforce 
a law which not only the capitalists but 4000 workpeople are 
determined to break ? 
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LETTERS TO THE EDITOR. 
(Continued from page 196) 


BRAKE HORSE-POWER. 


Srr,—In your interesting article of last week’s issue upon this 
subject I note that you say: ‘‘But Mr. Bower was wrecked upon 
a rock of curious novelty.” 

Now I do not think that I was anything of the kind, for the 
following simple reasons :—In the sketch, exaggerated of course, 
suppose B to be the rim of the brake-wheel, S the strap or rope, 
L the particles of lubricant between them. Suppose S stationary 
and B moving in the direction of the arrow. The work done by B 
is expended in the shape of friction upon those particles of lubri- 
cant which is in close contact with it. For that work to be regis- 








tered the particles of L in close contact with S must do an equal 
amount of werk upon it, which is only possible when the particles 
L are practically incapable of turning round themselves, as in the 
case of a sheet of metal, for instance. The particles of a lubricant 
may and do turn round and over one another, causing friction 
among themselves, and absorbing work which would otherwise be 
done directly upon S. Work done by L upon § is less than work 
— by B upon L by the amount frittered away among L them- 
selves, 

Using my illustration of the steamship, you would surely not 
expect a film of water, say, a foot from the ship’s side, to act upon 
a stationary board lying parallel with the direction of motion of 
the ship with the same vigour that the ship's side acts upon a film 
of water in close contact with it. We have the evidence of our 
own eyes to the contrary. Little eddies are produced, which, if 
ee tend to reduce even that energy that does reach the 


The scissor business is a different matter altogether. In this 
ease S and Bare moving at equal speeds, but in opposite directions 
relativeiy to the film L. The work done by 5S and B is perforce the 
same, and their sum is equal to that required to shear the particles 
Lasunder. In the case of the brake, B moves faster relatively to 
the particles of L in contact with it than do those particles in con- 
tact with S relatively to S, whereas in the case of the scissors these 
relative speeds are perforce made equal. Reasoning in this way, 
and with all possible respect to you, Sir, I am nevertheless con- 
strained to think that not only 4m I not shipwrecked, but that if 
you examine your own vessel you will find a large hole in her fore 
compartment very much as though it had been made by a pair of 
scissors. Facts are against you on the large scale of the steamer 
and board. What reason have you for supposing they would be 
otherwise on the small scale of the brake wheel and strap? 

I took but little interest in ‘‘C. E. B.’s” remarks after his letter 
of July 6th. He there makes the coefficient of friction in one 
ease ‘8503, in the other 1°683; but uses 7 log. e for the denominator 
of his fractionin both cases, while we were told that with the exception 
of some unaccountable flapping of the rope, in one case it was half 
way round the wheel, and in the other entirely, so — 1°683 should 
have been divided by 2, when the difference between the two 
coefficients of friction would be slight, as might be reasonably 
expected. 

l agree with Mr. W. H. Shaw in that a large and smooth surface 
is desirable, but I do not believe that great rigidity has been 

roved to be necessary. A thin sheet metal band, smooth and of 
oe surface, working upon a well turned wheel, would, I am 
sure, make a good and trustworthy brake if the band were cooled 
externally in the manner I indicated in my letter of the 15th ult. 
A lubricant is wrong in theory for any brake, but I see nothing 
more against the tail rope than exists against the Prony brake, 
which your correspondent, ‘‘ American in Europe,” seems to take 
such a fancy to; but these gentlemen are never so happy as when 
they are running down something English and praising something 
French. I suppose they think it raises our dander. 

In conclusion, Sir, I would just make a remark to the effect that 
I am rapidly getting to agree with your recent correspondent 
‘*Tutor,” who apparently considered a man to be a good-natured 
fool who replied to queries in a scientific paper. On July 2nd I 
wrote a letter upon “ Thermo-dynamics ” in reply to a query by 
“J. J.” You kindly published it on the 5th August. It was a 
long one, and I had taken considerable pains over it, but so far 
«J. J.” has not even had the courtesy to give any evidence that 

thad ever appeared in THE ENGINEER. I shall think twice before 
Ireply to any more queries. Few of them are honest, but merely 
put forward to create a wrangle. For fewer still of the replfes is 
a modest ‘‘ thank you” accorded. ANTHONY S. Bower. 
St. Neots, Hunts, August 29th. 





THE THROTTLING OF STEAM PASSAGES. 


Sir,—There seems to be a good deal of misconception, or rather, 
meg" I should say difference of opinion, as to the effect produced 
y the throttling of steam passages upon the efficiency of an engine. 
a attention was first drawn to this point by the following con- 
siderations :—In a certain public supply station for electricity the 
boilers are designed for a working pressure of 150lb. per square 
inch. The engines are of the Willans type, driving dynamos direct. 
When the output of current is sufficiently large to allow of the 
engine and dynamo working at full load, the throttle valve is left 
wide open, and the initia] pressure in the high-pressure cylinder is 
something below 150 1b., say 140]b, At the hours of small output 
the steam passage is, of course, throttled, and the chief engineer 
was curious to learn to what extent this throttling affected the 
pressure in the cylinders. He found that in some cases for hours 
at a stretch the initial pressure was only 60lb. In discussing the 
question with me, he pointed out that this led to great waste; he 
had therefore put a pressure gauge upon the engine itself, and had 
given instructions to work the boilers at a pressure of, say, 10 lb. 
in excess of that read at the engine, in order to work with the 
steam valve full open. Now at first sight this appears to be a 
legitimate way of looking at the matter, and it would appear 
robable that asaving is thus effected in the coal bill. I 
ave, however, since thought over it, and have discussed the point 
with other engineers, and I am very doubtful whether such a 
result would be obtained or not. If they consider that there is a 
loss of energy due to throttling, where does the lost energy go to? 
If we allow that the extra friction heats the parts causing the 
throttling, we are met by the counter-suggestion that this would 
heat the steam itself, and besides this the external radiation from 
a clothed steam valve is not great. 

Professor Goodman of the Yorkshire College has drawn my 
attention to the fact that the whole principle of Barrus’ calori- 
meter depends upon the fact that when steam passes through a 
small hole in a diaphragm it becomes superheated, and any degree 
of superheating can be obtained by a suitable throttling of the 
passage. On the other hand, I read on page 45 of your issne of 
July 15th, 1892, in the course of your description of Mr. Bryan 
Donkin’s experiments, the statement that “there is reason to 
think that liquefaction may take place in steam from another 
cause than the direct abstraction of heat, and we have tioned 


greater detail. As many engineers are unfamiliar with Barrus 
calorimeter, it might, perhaps, be as well to illustrate it in a 
future issue. E. R. Doty. 

8, Princes-street, Westntinster, S.W., August 30th. 

[The remark quoted by Mr. Dolby does not refer to small aper- 
tures. The reason why steam is superheated under such conditions 
has never been conclusively settled. It is probably due to several 
causes, A description and illustration of the Barrus calorimeter 
will be found in our impression for January 8th, 1892,—Eb. E.] 





ELECTRIC LOCOMOTIVES. 

Sir,—Will ‘ Avellana” kindly add to the information contained 
in his last letter by saying how long any motor with which he is 
acquainted will endure the current necessary to produce a static 
torque of one ton. As I take it, neither you, Sir, nor anyone else 
has asserted that there is any limit to the torque that may be 
obtained with a rapidly revolving armature. Perhaps ‘‘ Avellana” 
has yet to learn that the real difficulty lies in starting the cars or 
trains when at rest, because the motors will not bear the current 
necessary to produce maximum torque when the armatures are 
at rest. If ‘‘ Avellana” can show that this difficulty has been got 
over, and that an armature, being at rest, the full current may be 
turned on for half a minute or so without ruining the insulation, 
he will confer a favour on me by giving me the names of the 
makers of such a motor. May I further trespass on his good nature 
and ask him to refer me to any electric railway running trains— 
not single vehicles—each of which is fitted with its own motor. 
They seem to think in the United States that they understand the 
subject, and I know that such eminent authorities as Mr. oe 
assert that the multi-motor system is commercially impossible, 

Birmingham, August 29th. RACTION, 

‘““THE CAPTAIN OF THE MARY ROSE.” 

Smr,—In your issue of August 12th, in the story of “The 
Captain of the Mary Rose,” the author states that H.M.S. 
Minotaur was blown up by the explosion of a torpedo having fired 
one of her E. C. mines. 

I do not think this possible, as mines wil] not go off unless a 
current has been passed through them; also mines have been 
picked up after counter mining, with the case all smashed and the 
mine not exploded. SUBMARINE, 

August 28th. 








LOCOMOTIVE ENGINES IN GREAT BRITAIN 
AND IRELAND. 
WE are indebted to Mr. Clement E. Stretton, of Leicester, for 
the following figures :— 
Number of Locomotive Engines possessed by the various Railway 


Companies on the 31st December, 1891. 
Number of 


Railway Company. locomotives, 
8ist Dec , 1891. 

London and North-Western ... — 

eee . 2020 
Great Western ... 1660 
North-Eastern ... ... ... 1560 
Lancashire and Yorkshire 1127 
Great Nortbern... 907 
Great Eastern ... 879 
Caledonian 690 
a 677 
Manchester, Sheffield, and Lincolnshire 655 
London and South-Western ... ... ... 570 
London, Brighton, and South-Coast ... 410 
ve ee, EEN 378 
Glasgow and South-Western ... 301 
London, Chatham, and Dover 201 
OR ea ear. 189 
Great Southern and Western of Ireland 178 
Great Northern of Ireland ... ... ... 137 
North Staffordshire... e 134 


Midland Great Western of Ireland 111 
North London ... Be ied 3 kate 104 
Oe Ee 
Great North of Scotland ... ... ... 1. .. «. @ 
Metropolitan . a ase? ass 71 
0) Eee 66 
Somerset and Dorset Committee ... 61 
Belfast and Northern Counties 61 
Eee 59 
Hull, Barnsiey, and West Riding 56 
Metropolitan District ... ... ... 54 
Dublin, Wicklow, and Wexford ... 51 
Waterford and Limerick Ae 42 
Brecon and Merthyr... ... ... 30 
London, Tilbury, and Southend ... cn, eae: nen ae 
Maryportand Carlisle ... ... 0.0.0... 02 0 oe 27 
Newport and South Wales ost ae aor Gey ae aa 
Belfast and County Down... 2. 2. 0. ue eee | 20 
Cork, Bandon, and South Coast ... ... . 16 
Wrexham, Mold, and Connah’s Quay ... 16 
| | SSS pig ge 15 
City and South London (Electric) 14 
Severnand Wye ... ... ... ... 13 
Waterford and Central Ireland 13 


All other companies have each less than a dozen engines. 
Totals—England and Wales... ... ... .... 14,814 


Scotland ... .. 1,841 
Ireland en 705 
Total locomotives 16,860 








SALE OF FRENCH War VESSELS.—A Dalziel’s telegram from 
Paris says the Minister of Marine has decided to sell the following 
vessels by public auction: The Etendard, a wooden screw steam 
gunboat, registered tonnage 458, built in 1868, the oldest screw 
gunboat of the French fleet; starting price, 13,000f. The 
Boursaint, the oldest first-class wooden aviso screw steamer, 
registered tonnage 749, built in 1872; starting price, 26,000f. 
The Seignelay, a second-class wooden barbette cruiser, registered 
tonnage 1943, built in 1874; starting price, 62,500f. The 
Capelan, a sailing cutter, registered tonnage 71, built in 1826 ; 
starting price, 3300f. 

DEATH OF Mr. J. W. GROVER.—We regret to have to announce 
the death of Mr. John William Grover, M. Inst. C.E. He was 
born at Boveney Court, near Eton, Bucks, on April 20th, 1838. 
He served his time under the late Sir Chas. Fox, and with the 
firm of Fox, Henderson, and Co., in London and Birmingham. He 
was first employed on the surveys of the Great Northern of Portu- 
gal Railway, under Sir John—then Mr.—Fowler. He was employed 
for several years under the Science and Art Department, and 
assisted in various surveys and constructional works; amongst 
others the great roof of the Royal Albert Hall, the Museums, the 
Horticultural Society’s buildings, &c. Subsequently he was 
engaged on the surveys of various railways in England and on the 
Continent, and prepared the designs for works of the Mexican 
Railway. He went to Venezuela in 1873, and laid out the difficult 





facts which lead to the inference that whenever the flow of steam 
is suddenly arrested, or it is made to beat against obstructions or 
suddenly to change its volume, liquefaction may be induced. We 
venture to think that Mr. Bryan Donkin’s experiments tend to 
support this opinion.” It appears to me, Sir, that the question is 
of very great importance, and that it well deserves careful con- 
sideration. 

I trust that you will see your way to discussing the subject in 





tain railway from La Guayra to Caracas ; he also prepared 
the hydrographical surveys of the coast of Venezuela which led to 
the construction of the harbour of La Guayra, the lighthouse of 
Los Rogues, Mr. Grover designed the Kingsland iron bridge, 
of 200ft. span, over the Severn, which bridge contains some novel 
features of construction. During the last twenty — Mr. Grover 
has been largely engaged in waterworks, es ly in chalk and 


limestone districts, and was a Member of the Institution of Civil 
Engineers, a Fellow of the Society of Antiquaries, &c. 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Sewage pumps.—Arrangements have been completed at Chicago, 
Ill., for collecting the sewage of the southern district in a well, 
to which it will flow by gravity, and from which it will be pumped 
to an outfall sewer or conduit discharging by gravity into Lake 
Michigan. The sewage wegen J well will be 16ft. diameter, with 
its bottom 154ft. below the city datum, which is the lower water 
level of thelake, The bottom of the sewers discharging into the 
well will be 11ft. below this datum, and the bottom of the discharge 
or outfall conduit 1°8ft. below the datum, so that the sewage will 


be lifted 9-2ft. There will be one engine with a capacit 
28,000,000 gallons for 24 hours, and one of 15,000,000 gations 
capacity, team will be supplied by three horizontal tubular 


boilers, any two of which are to be capable of operating both 


engines at their maximum capacity, with a steam pressure of 
100 1b. per square inch, The duty required with this boiler pres. 
sure is 70,000,000 lb. of sewage raised lft. for each 1001b. of best 


Lehigh coal used in thefurnaces, with natural draught, for a period 
of twenty-four hours. No reductions are to be made during the 
twenty-four hour test for clinkers or ashes, or for friction of the 
machinery or in the pumps. 

Nawal engineers.—Commodore Melville, engineer-in-chief of the 
Navy, has prepared a system of examination of aasistant-engineers 
and passed assistant-engineers for promotion to the grades above 
respectively, and the method will soon go into effect. There has 
been in the engineer corps, asin other staff corps of the navy and 
in the line, an examination of all officers who were eligible for pro- 
motion, but the system just devised is intended to cover the ground 
more fully. It will demonstrate that the candidate for promotion 
has kept himself abreast of the times in engineering works and 
theories. The ground covered includes design of machinery, 
duties on board ship, duties on shore, practical work, strength of 
materials, and economics, These divisions on the subject of steam 
engineering will take into account all of the practice and theory of 
steam engineering, engine and boiler construction, metallurgy, 
chemistry of combustion, and mining. Under the head of 
i 'y, the candidate will be required to explain 
briefly the advantages and the disadvantages of high steam pres- 
sures and multiple-expansion engines. He will be required to dis- 
cuss the considerations that govern the choice of boilers, paying 
especial attention to the relative merits of what are called the 
shell and coil or tubulous boilers, of which the Ward boiler is a 
well-known type. He will also be required to discuss the methods 
of propulsion, giving the important features to be secured in an 
efficient propeller, and, finally, to discuss the question of the 
methods of securing a great power in marine machinery in light 
weight, showing what is necessary, how far it is safe to go, the 
precautions in the inspection of material, and perfection of work- 
manship to be observed. 


of machi 











DUBLIN CENTRAL ELECTRIC LIGHTING 
STATION. 

ABOUT a year ago the Dublin Corporation had under con- 
sideration the tenders sent in, in response to their adver- 
tisement, and on the 12th September, 1891, they accepted 
the tender of the Electrical Engineering Co., of Ireland, 
arrangements having been made for Messrs. Hammond and 
Co. to carry out the work on their behalf. Since that date 
the construction of the station has rapidly progressed, and is 
now complete. The official tests of twelve hours’ run at full 
load of all the machinery have been gone through, and it 
is expected that the station will shortly be publicly opened. 
Mr. E. Manville, of London, was appointed consulting 
engineer to the Corporation, and the work has been carried 
out under his supervision, and also that of Mr. Spencer 
Harty, the city surveyor of Dublin, assisted by Mr. M. 
Ruddle, as clerk of the works. Mr. Robert Hammond has 
been in Dublin during the past month personally looking after 
the finishing touches of the station, while Mr. Charles J. 
Hall and Mr. J. W. Chisholm, of Messrs. Hammond and Co., 
have been conducting the testing of the machinery. 

The electric lighting station is centrally situated in Fleet- 
street, at the rear of the old Parliament Houses. It com- 
prises (1) the engine-house, (2) the boiler-house, and (3) the 
offices and test and switch-rooms. 

Engine-house.—Here are erected the three sets of the two 
kinds of plant, viz., the Lowrie-Hall high-tension alternating 
current system, for supplying current to consumers’ houses; 
and a continuous current Brush system, for lighting the 
streets by means of arc lamps. For the private lighting 
there are three pairs of compound horizontal non-condensing 
engines, of 280-horse power each, working at a pressure of 
1401b. per square inch in the valve-boxes, and running 
at a speed of eighty-five revolutions per minute. These are 
compound Corliss engines. The fly-wheels, weighing nearly 
10 tons each, are 14ft. in diameter, and pode for twelve 
cotton. ropes running direct to the dynamos. The engines 
are of Irish make, being specially built by Messrs. Coates and 
Co., of Belfast. There are two main ranges of steam pipes 
and one range of exhaust piping, the latter running from the 
low-pressure cylinders of the engines to the feed-water 
heaters, which are erected at one end of the boiler-house. 
The engine foundations are built of concrete and granite 
blocks from the depth of 16ft., where the solid rock was reached. 

The dynamos.—Coupled direct by twelve 14in. cotton ropes 
to the engines are the Lowrie-Parker alternating current 
dynamos, each giving an output of 75 ampéres at 2000 volts, 
or in other words, each machine is capable of supplying 
current to 5600 lamps of 8-candle power, or feeding on to a 
circuit wired for about 10,000 lamps. Their speed is 350 
revolutions per minute. The mean at which the 
armature conductor is passed by the field magnets is about 
6000ft. per minute, and the number of alternations 10,000, 
or 5000 complete phases per minute. The electro-motive 
force is 2000 volts. All three machines are identical. The 
armature is stationary, with ap iron core of large section 
composed of the very best charcoal iron sheets arranged 
longitudinally and in the same plane with the magnetic 
fields, clamped to the frame of the machine, and thoroughly 
insulated. An important feature of this dynamo is that the 
armature conductor coils are formed of narrow copper tape, 
each wound in a plane upon a piece of insulating material of 
the same thickness as the width of the tape, and rounded at 
the ends. The coils are thus of a flat link shape, the edges 
of the tape windings being exposed upon the flat surfaces of 
the coils, and therefore well able to resist deflection. These 
coils are placed close together upon the cylindrical inner 
surface of the armature ring, so that the axis of each coil is 
radial to the ring, and are secured to the same by — of 
wood, screwed to the cheek, and extended over the ends of 
coils, outside the line of travel of the magnets. By this 
mode of construction the whole of the conductor—except a 
small portion at the ends of the coils without the line of the 
field, and therefore useless for inductive purposes—is placed 
in a strong and uniform field of force. Each turn of the 
conductor is under exactly the same inductive influence, and 
at the same distance from the moving poles, and consequently 
in the best position for efficiency. Another advantage is that 
no special means are required to keep the conductors from 
sagging or lifting from their normal position, and, as no 
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wiring or other like means are used for the purpose named, 
the clearance space between the revolving magnets and the 
standing conductors is reduced toa minimum. Furthermore, 
as the armature coils are simply secured to the face of the 
armature, they are easily removed or replaced as required, and 
this remark applies likewise to the magnet windings. The 
armature ring is parted upon the horizontal line, so that the 
upper half is removable for inspection or repairs. The moving 
part of the machine consists of a solid soft wrought iron ring 
with pole pieces securely attached, and is arranged so that 
the centrifugal force of the whole of the moving parts is 
taken by the ring. The base plate is of strong box pattern, 
and strongly ribbed and under-flanged where it bears on the 
slide rails. The frame for supporting the laminated iron 
armature core is cast separate, and bolted to planed facings. 
The plummer blocks for the bearings are also cast separate 
from the base plate, and secured thereto by bolts and lugs and 
wrought iron wedge mip. The bearings are two in number, 
20in. long ; they are in halves, jointed on the horizontal centre, 
and fitted with loose brasses top and bottom. These brasses are 
ofhard phosphor bronze. The bottom brass isso arranged thatit 
can be removed without lifting the shaft, and yet well secured 
sideways; each bearing is fitted with two combined syphon 
and sight-feed lubricators. Each end of the bearing is pro- 
vided with old catchers, consisting of a chamber all round 
the shaft, by which the oil passing from the bearing is 
caught when thrown from the oil throwers provided on the 
shaft, and conducted by a passage formed in the plummer 
block under the brass to a waste oil tank or receiver formed 
in the plummer block or the base plate. The shaft ‘s of 
best mild steel, 6in. in diameter, the side thrust being 
taken by collars, forged solid on the shaft at each side of 
one bearing only; double grooves are cut for throwing 
the oil into the collectors at each end of the main bear- 
ings. Mounted on this shaft is a hub of cast iron, 
attached to the ring on which the magnets are mounted, 
in such &@ manner as to prevent any magnetic short cir- 
cuiting. The rings on the shaft for collecting the exciting 
current are insulated from the shaft, and from each other by 
ebonite washers. The brushes and holders are supported 
from the base plate, and do not interfere with the bearings 
or plummer block; each ring is provided with two sets of 
brushes, each set being ample for collecting the maximum 
current; contact is kept by adjustable springs, and each 
brush is separately provided with a safe and easy means of 
lifting and keeping it away from the ring while the dynamo 
isin motion. Fixed to the dynamo is a pulley of suitable 
diameter for driving the exciter, turned with grooves for four 
jin. ropes. The exciter is a series-wound machine, with 
drum armature ; speed, 800 revolutions per minute. The com- 
mutator is of ample size, and entirely free from sparking, and 
rovided with two sets of brushes and holders, each set of 
loabes being ample for collecting the maximum current ; 
contact being kept by adjustable springs, and each brush is 
separately provided with a safe and easy means, when neces- 
sary, of lifting and keeping it away from the commutator 
while the machine is in motion. The lubricating and oil- 
catching arangements are similar to those of the alternating 
dynamo. Efficient means for tightening the driving ropes 
are provided, consisting of two cast iron rails of heavy section 
fitted at one end of each with forcing screws, provided with 
holding-down bolts for the dynamo, the nuts of which are of 
rectangular form, and sliding in grooves formed in the rails. 
The bolts, being thus applied from above, are removable 
without lifting the dynamo. The two rails are securely tied 
together with cast iron distance pieces. Similar arrange- 
ments are supplied for the exciter. The approximate weight 
of dynamo, rails, and exciter is twelve tons. The founda- 
tions of the dynamos below ground are all built of concrete 
from the depth of 15ft. 6in. 

At the opposite end of the room are situated the three sets 
of arc lighting plant comprising three vertical compound 
engines and three continuous current Brush dynamos. The 
engines are 60-horse power and run at a speed of 220 revolu- 
tions per minute. The fly-wheels are 8ft. in diameter and 
grooved for eight cotton ropes. The output is ten ampéres at 
3000 volts. The speed of the dynamos is 800 revolutions per 
minute, and each machine is fitted on sliding rails for tighten- 
ing the ropes. The armatures are of laminated iron wound 
with coils in twelve recesses, the opposite coils being con- 
nected in series, the free ends being S ht out through the 
shaft which is hollow, to the plates of the commutator. A 
large travelling crane capable of lifting ten tons is erected in 
the engine-room, and is used for moving and erecting the 
heavy portions of the machinery. 

Boiler-house.—The steam generating plant consists of four 
of the Babcox and Wilcox type of water-tube boilers, each 
capable of evaporating 85001b. of water per hour, at a 
pressure of 150 1b. per square inch. The total heating 
surface in each boiler is 510 square feet. They are 
set in two batteries of two boilers each, each battery 
being provided with a steam receiver having outlets 
for the connections to the main ranges of steam pipes. 
Each boiler is composed of fourteen sections or slabs, 
each section being composed of eight best lap-welded wrought 
iron tubes, 4in. in diameter and 18ft. long, connected at the 
ends by continuous staggered headers or “up takes” and 
“down takes,” the tubes being fastened therein by being 
expanded into tapered holes. The several sections are con- 
nected at each end to two steam and water drums, and at 
one end with a mud drum, by means of lap-welded wrought 
iron tubes, 4in. in diameter and of suitable length, expanded 
into cored holes. The steam and water drums are 36in. in 
diameter and 82ft. 7in. long, made of steel gin. thick, and 
have longitudinal seams double rivetted, and they are pro- 
vided with a manhole at one end and two nozzles, one for 
safety valve and one for taking off steam, 5in. diameter, with 
an llin. flange, faced and drilled. Each boiler is fitted 
with two safety valves of 5in. diameter, set to blow at 
155 1b., and there is a steam pressure gaugein front. In close 
proximity to the boilers are erected three Worthington steam 
on each capable of supplying water to two of these 

ilers when fully loaded, ‘There is also all the requisite 
wrought iron piping for the connections between the pumps, 
boilers, and water tanks, the latter being erected in front of 
boilers over the coal bunkers. Close to the large chimney 
shaft are the three feed-water heaters, each heating a 
sufficient quantity of water to feed two of the boilers. They 
are connected with the main exhaust steam pipe, and are 
fitted with bye-passes and a complete arrangement of stop 
valves to enable the exhaust steam from the engine to be 
sent through any of the feed-water heaters or past them. 
The exhaust yg are carried from the heaters up the 
chimney to within a few feet from the top. 

Offices and test-rooms.—At the east-end of the buildings are 
commodious offices and switch and test-rooms. The switch- 
room, in which all the electrical connections converge, is 





fitted with a very complete set of instruments for controlling 
the current and regulating its distributions between the 
several circuits. The three Lowrie-Parker alternating current 
dynamos—of 150 kilo.-watts—are connected by separate leads 
with the private lighting switchboard, so that any one of 
them can be run on either of the two mains. The arrange- 
ments also permit of the machines being run in parallel, and 
a@ special synchronising board is provided for this pur- 
pose. It may be interesting to here give a few particulars 
of this method of running the alternators. The mains from 
the alternators are first brought to safety fuses in the switch- 
board arranged so that a fuse can be instantly replaced 
without stopping the dynamo; and by a system of four break 
switches, any dynamo can be put in communication with any 
circuit or circuits, or the whole of the dynamos be put in 
parallel circuit. Besides these mains conveying the entire 
electro- motive force of the dynamo, a small wire placed 
across one coil of the armature is also brought to the switch- 
room, this is for measuring the voltage, synchronising, and 
for regulating the pressure. Each coil being similar, the 
measure of one coil is a direct proportion of the whole, and 
entirely prevents any inaccuracies that would occur in 
measuring from a transformer. A simple current meter is 
also included on the switchboard to indicate to the attendant 
approximately the current given out by eachdynamo. When 
the maximum safe load of any dynamo is reached, the attend- 
ant can either put in another machine parallel or put one of 
the circuits on some lighter loaded dynamo, if working inde- 
pendently. The synchronising is effected through the one- 
coil circuit; for instance, if one machine shows by the indi- 
cator that the load is approaching the normal, and another 
plant is started, a small switch places the second machine 
parallel with the first machine, though one lamp only placed 
on the synchronising board. When the phases of the two dyna- 
mos correspond, the lamp is steady and bright, but not until 
then. The second machine is then instantly putin parallel with 
the first by the insertion of one main switch, and at once takes 
half the load. The slightest inclination of one plant to get 
out of pulse with the other throws the majority of the work 
on the faster engine and reduces its speed, so that one plant 
entirely controls the other. The regulation is also done from 
the single coil current, a small converter being interposed 
between it and the regulator to insure the attendant from 
any shocks that might accrue from a fault on the circuits or 
dynamo. It is a verysimple, inexpensive piece of machinery, 
only having to convert a low tension to another about equal. 
Acomplete set of voltmeters and ammeters is provided, the 
former being of the well-known Cardew type. 

A hand regulator in the form of a variable resistance is 
placed in the exciter circuits for keeping the voltage con- 
stant between the mains. The latter, however, will not as 
a rule be needed, as three of the Lowrie-Hall patent automatic 
regulators have been put in connection with the machines. 
The principle is that of a shunt of varying resistance on the 
magnet of the exciter. A special feature of the arrangement 
is found in the main switches. These are made in the shape 
of four copper plugs attached to a massive block of insulat- 
ing material with a handle at the back. The plugs fit into 
porcelain sockets containing brass tubes in connection with 
the mains, accurately tapered to receive them, and attached 
to the heavy slate base of the board. A long break 
is thus made on both poles of the circuit on drawing out 
the eo and forms a very efficient double-pole 
switch. The same form of switch is also used in the arc 
lighting, for bringing the dynamos in connection with the 
three circuits into which the streets are divided. Similar 
porcelain sockets are also made use of, not only for the 
switch-plugs, but also for smaller plugs, to which flexible 
leads are attached in such a manner, that any dynamo can 
be run on any circuit, or if need be, two or three of the 
circuits can be put in series by simply changing their posi- 
tions in the sockets. 

Automatic regulators of the Brush Geipel type are put 
in conjunction with each of the arc lighting machines, and 
serve to maintain a very constant current in the mains, and 
therefore very little flickering of the lamps. The principle 
upon which they work is a shunt on the field magnet circuit 
of the machines, the excitation of which is modified so as 
always to maintain the most suitable current in the lamps. 
All r 4 instruments for both public and private lighting, with 
the exception of the automatic regulators, are fixed to the 
large polished slate bases mentioned above, supported by a 
strong wooden framework, which forms two sides of the 
room. Between this framework and the brick wall of the 
building is a passage of about 3ft. wide with a trench, con- 
taining the cables running to the street and dynamos; and 
from these all the necessary connections to the instruments 
are made, and can always be readily inspected. 

The system of mains.—The system. of mains for distributing 
the current in connection with the station is that of the 
Lowrie-Hall patent. The mains are laid underground, 
chiefly below the pavements, and consist of lines of cast iron 
culverts and boxes into which the cables are drawn. Various 
sizes of pipes are used, from 3in. to 6in. in diameter, while 
the patent Lowrie-Hall surface boxes are made on the inter- 
changeable system, and are suited to any size pipe, these 
being placed in the street at a distance of about seventy yards 
apart. By the aid of these boxes the cables can be easily 
drawn out and inspected for repairs, if necessary, without 
any interference of the street from box to box. The pressure 
on the mains which will convey the electricity to the public 
street lamps will reach a maximum of 3000 volts, while the 
current for lighting up private houses will be transmitted 
from the dynamo along the cables at the tension of 2000 
volts. Before it enters the house, however, it is reduced 
by means of the Lowrie-Hall transformer to a perfectly 
innocuous current of 100 volts. The transformers used are 
the Lowrie-Hall patent, and are specially made by the Leeds 
and London Electrical Engineering Company, while the 
meters which will register the amount of current used by 
the consumers are of the Schallenberger type. 

At present only the following streets will be lighted by 
electricity :—Grafton - street, College Green, Dame- street, 
Parliament-street, Capel-street, Mary-street, Henry-street, 
Sackville-street, D’Olier-street, College-street, and Westmore- 
land-street. In these streets are erected 78 lamp posts reach- 
ing to the height of about 23ft. The lamps themselves are 
the Brockie-Pell patent. The light given equals about 2000- 
candle power. The testing apparatus consists of a Wheat- 
stone bridge in conjunction with a highly sensitive galvano- 
meter of the Sir William Thomson type with the usual 
complement of shunts, a massive reversing key, and 
a large battery of Leclanché cells, giving about 115 volts 
pressure. Most of the instruments in ar use are 
attached to a table in the test-room of special design with 
the connections marked upon the top. The galvanometer 
stands upon a granite column sunk some 12ft. into the ground 












to the surface of a hard gravel stratum; the object being to 
protect the instrument from any vibration which would 
necessarily interfere with its readings. A complete set of 
apparatus for restandardising any of the instruments used in 
the station is also provided, in the shape of a standard 
current balance, an electrostatic voltmeter and rheostat 
resistance, all of the Sir William Thomson pattern. If 
necessary, the house meters can also be readily tested and 
recalibrated by means of these instruments. Altogether the 
testing-rooms are fully equipped with the latest patterns 
ef instruments connected with electric light supply. 

The method of testing the insulation of the mains is to 
take a circuit when the current can be conveniently stopped 
each day, and then test for insulation with the Thomson 
deflecting galvanometer and Wheatstone bridge. This, on 
a continuous supply, was known to be defective, so a novel 
and simple instrument has been devised that shows at a 
glance, and if necessary, records any change of insula- 
tion in the cables. The instrument used consists of a 
small box containing a vacuum discharge tube provided with 
sight-holes. One terminal of the tube is connected to earth, 
while the other is put to the cable which it is desired to 
test. If the insulation is good, there is a glow in the tube 
due to the static charges in the conductor, but if there is any 
defect in the insulation this glow is diminished according to 
any earth connection which exists. Should any circuit get — 
dangerously low in resistance to earth, it is stopped at a con- 
venient time, either night or day, and the fault localised and 
removed in the ordinary manner. By the use of this con- 
tinuous recorder, a defect can be remedied before it has gone 
so far as to cause a breakdown ; and as all the underground 
work is very high class, the risk of a defect arising is ex- 
tremely small. 








COMPOUND ENGINE, NORTHERN RAILWAY OF 
FRANCE. 


THE Northern Railway of France has lately obtained some 
remarkable results from two new compound engines built to 
the designs of M. du Bousquet, and put into service during 
August and September, 1891. They differ in external 
appearance from any predecessors. The express locomotive 
No. 2101, exhibited at Paris in 1889, has represented, up to the 
time of the construction of these last two machines, the only 
change that had been attempted from the well-known 
standard express engines of the Nord, which excellent 
machines were introduced in 1870, and, since the bogie was 
adopted for them in 1877, their appearance and dimensions 
have remained the same, so satisfied have the Northern 
engineers been with their working for thirteen years. These 
two latest engines start a fresh era in the Nord practice, and 
the results so far have been such as are only paralleled in 
England, and by few railways, excepting, perhaps, the Scotch 
East Coast routes. This high efficiency has not arrived in 
one stroke, but is due to an experimental engine of which 
the working has been most carefully watched from the 
first. As it is, perhaps, the more interesting locomotive, its 
leading features must be understood to see on what basis 
M. du Bousquet shaped the new engines. 

The precedent compound, then, was of the earlier type, 
with large single leading wheels, and also built by the 
Alsatian constructors, to the designs of M. Glehn, of that 
company, and entered into service in 1886. This machine is 
numbered 701, and, being exhibited in 1889, it will be 
remembered by many readers that its low-pressure cylinders 
were outside the frames and the high-pressures inside, and 
that the two groups were quite independent. So satisfactory 
has been the sum of results obtained from it, and in spite of 
several disadvantages due to constructional details, that 
M. du Bousquet was fully assured beforehand of many of 
the high qualities now found in the two compounds we 
illustrate. 

Compared to the ordinary engines, the experimental com- 
pound economised 2:31b. of coal per mile, and contrary to 
what is very generally believed, the machine has actually 
cost less to maintain per mile than any of the single expan- 
sion engines. Thus, the expense with it was 15s. Od. 
against 15s. 4d. for the ordinary type from the averages of 
six years for each form of machine during their first six 
years of service. 

It was generally known, however, that the compound was 
frequently troubled with hot boxes on the trailing axle, but 
this was due to the location of that axle under the fire-box— 
just as with all the standard express engines. The oil 
consumption was, and perhaps consequently, somewhat 
higher than with ordinary machines, viz., 17:4 1b. per 
thousand miles more. The position of the trailing axle 
under the fire-box limits the depth of the grate at the back- 
end, but shortens the rigid wheel-base and saves long coupling- 
rods. This arrangement was changed in the single expansion 
engine, No. 2101, shown at the Paris Exhibition, and the two 
new compounds are also arranged with the rear axles behind 
the box to avoid the chances of heating. 

Another fault of compound No. 701 was that its drivers 
were not coupled, and in consequence it very often slipped in 
starting, and sometimes on gradients while athighspeed. It 
has also been found that without coupling rods the engine 
jumps and shakes when, at times, the weights of reciprocating 
parts do not maintain between them a due balance. On 
trial the new engines bore out the previous experience of the 
disadvantages due in this case to uncoupled wheels. 

Another point of departure in the new compound engines 
decided upon was, that the axle-boxes should be inside the 
frames. This had not hitherto been practised, except with 
the engine of 1889; and this arrangement was to be followed 
in order that the inside cylinder crank axle might have 
its supports closer together, against the pull and push of the 
connecting rod. Notwithstanding that the experimental 
compound had outside journals, the cranks are still in a 
perfect condition, and from this fact the deductions made 
are important — that where the motive power is dis- 
tributed on two axles instead of| one, excessive strains are 
avoided, and the entire cost of maintenance is less than 
with single-expansion engines in consequence. But this 
does not necessarily mean that the machine must be a 
compound. The new engines have deeper and better-designed 
frames than the 1889 model, which had 19in. cylinders 
and carried 1561b. pressure. As it broke its frame plates 
after 40,000 miles, and the driving axle had to be replaced 
after 46,000 miles, it was resolved that for equally powerful 
engines a distribution of the strain was essential to resist 
such rapid wear of parts. The location of the high and low- 
pressure cylinders should be reversed—i.e., to have low- 
pressure inside and high-pressure outside the frames—and 
so reduce some amount of injurious leverage on the outside 
journals, the cranks being necessarily shorter; and besides, 
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saving the necessity of carrying the steam back to the low- 
pressure cylinders and forward again to the chimney, as is 
the roundabout plan for No. 701. 

A — of first importance was that the two groups of 
cylinders should be made yt gee d independent of each 
other by means of separate slide valves and gears, and to 
have also a separate exhaust to the chimney from the 
high-pressure cylinders. This last arrangement was found 
nec by reason that if in starting the steam was 
admit direct to the receiver from the boiler, the result 
was a serious amount of back pressure in the small cylinders 
at certain positions of the valves. This freedom from back 
pressure accounts in some measure for the extremely 
rapid starting powers of the engines; and one instance 
of its utility in case of breakdown was when one of 
the engines, while half-way from Paris to Amiens, broke 
a low-pressure cylinder cover, and it continued the remain- 
ing forty miles with a total load of 147 tons on the 
13}in. cylinders alone, arriving to the time and easily; the 





speed throughout having averaged forty-six miles per hour. 
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=54°6 average, and from Paris to St. Quentin, 95 miles, in 
2 hours=47°0 average. 

In regular service with ordinary trains they have, in the 
course of three months, given an average of 46 miles per 
hour between Paris and Amiens. Between Lille and Paris 
the best s has been 49:2 for 157 miles. Between Paris 


its turning when only the secondary shaft is to be worked. 
Consequently, if the wheel is locked to its shaft and the sta- 
tionary trigger locks the shaft in its bearing, no movement is 
possible in either direction by either screw. The usual 
graded scale has two index fingers, and if these start from 
zero together the admissions to the two cylinders are kept | 
equal. But when under way, the high-pressure cylinder | and Mons have been the lowest of all records=42 miles, 
valves are worked independently of the low by unkeying the __On a dead level, with trains of 206 tons, it has been 56, 
hand wheel. | On grades of 1 in 200 continuous for 12 miles, it has averaged 
Cab mountings.—For these engines, working the best trains 47, with trains of 196 tons—engine not included of course— 
in France, the cab fittings have n designed and disposed | and 50 and 53 for trains of 138 tons weight. Between Amiens 
with special attention for the driver’s convenience as a safe- | and Paris the runs have been made over the inequalities 
guard against accidents, which in France are often laid to | throughout at a nearly continuous rate. To the summit of 
diversion of the driver’s attention to his engine at critical | a gradient 1 in 125 soon after leaving Calais, the speed 
moments. These fittings are the double-reversing screws, | has averaged 43 miles ~ hour with a train of 140 tons. 
regulator handle of ordinary English pivotted pattern, cock | Tender.—Of the usual pattern, on six 48in. wheels, a] 
for steam motor-worked valves for sending high-pressure braked by vacuum. Capacity for 3300 gallons and 4 tons 
exhaust direct to chimney, for the steam sand jet, cocks for | of coal. Weight empty, 15 tons; loaded, 33 tons. 

the vacuum brake, and handle for the variable exhaust | F'uwel consumption.—At the extra high speeds the consump. 
nozzles on the blast pipe, which are now more necessary than tion is slightly increased, but it is, nevertheless, below that 
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FOUR-CYLINDER COMPOUND ENGINE, NORTHERN RAILWAY OF FRANCE 
Boiler.—Is of iron, 3in.; single lap joints; telescopic rings; | before in order to suit the extreme variations of the blast, as of other machines working the same trains. The compounds 


smallest ring between the forward drivers; pressure, 182 ]b. | 
It differs a little from the Exhibition engine, in which the 
tubes were 3in. shorter, and which had the dome on the | 
middle ring instead of on the rear, as is now the case. 

Fire-bor.—Is rather shorter and slightly deepened from 
the Exhibition model. Like that machine—No. 2101—the 
two new engines were fitted with water tables. Owing to | 
leakages in No. 2122, the bridge had to be repaired, and this 
was done by the boilermakers of the P. and O., on which 
the copper mid-feather is in general use. But in 
No. 2121 the table was entirely removed and replaced by a 
brick arch, and so far, it is said, the steam-producing powers 
of the two are not widely different. The grate has less pitch | 
than with the old types, so that the disadvantage of uncovered | 
fire-bars towards the end of a trip does not happen, a 
thinner fire being kept all over. 

Cylinders.—Low-pressure cylinders are cast in one piece with | 
the saddle, which forms the reservoir or receiver. Their valve 
chests are placed at an angle with the top and side, a posi- 
tion very accessible, and largely adopted in Belgian practice 
for this reason. The small cylinders are situated outside the 
frames at the centre of the engine, and receive steam from 
the dome by the outside pipes. The exhaust from the high- 
owe cylinders enters a three-way passage of T plan. A 

ollow cock or shield covers either the direct e to the 
cylinders or the right-angle junction leading to the chim- 
ney exhaust. These three-way cocks are actuated by a very 
small steam cylinder placed beneath the boiler, thus avoid- 
ing a number of levers from the foot-plate. With this 
appliance the full tractive force of nearly 10 tons can be 
applied in starting without changing the receiver pressure of 
78lb. In case of accident to either group of cylinders, it 
permits either pair to be worked alone. The maximum— 
theoretical—effort in the large cylinders with steam taken 
direct from boiler to the receiver is 5 tons, and 4°7 tons in 
the small cylinders at boiler pressure. This power combined 
means an adhesion of ;.;, which is scarcely possible with 
the steam sand jet, and out of the question with the coupling- 
rods taken off, as has been tried. Valves and cylinders are 
fitted with automatic greasers. 

Valves.—The lap on high and low-pressure ports is jin. 
inside and yin. outside. The valve gears of the two groups 
are Walschaert’s patent. 

Cranks.—The inside cranks have round webs, as adopted by 
Mr. Worsdell. The pressure on the bearings outside is 12.4 
tons, and on the low-pressure cranks inside 12°9 tons. 
Against this difference the weight under the forward drivers 
is 440 1b. more than the rear wheels connected to the outside 
cylinders. Instead of the fourcranks being arranged at right 
angle lines with each other, or at 180 deg. individually, they 
are set at angles of 162deg., and thus atleast one of the 
cranks is always off the dead centre, and the delays of start- 
ing common to two-cylinder engines is avoided. 

Reversing gear.—The reversing screws are twins, actuated 
simultaneously by one hand-wheel for the ordinary working 
as compound. The wheel is mounted on the low-pressure | 
screw shaft, but instantly ungeared to act only on the high- | 
pressure valves. The mechanism is very simple. A trigger 
is placed on the periphery of the hand-wheel, and keys or | 


unkeys the wheel from the screw schaft. Fixed rigidly on | 
this hand wheel is a pinion which gears into another that is | 
fixed on the end of the outside, or high-pressure, screw. | 
When this wheel is keyed to its shaft it actuates the two | 
screws together, or, if it turns loose on its shaft only the | 
second shaft of the high-pressure cylinders is moved. A 
second stationary trigger keys into the wheel shaft to prevent 


when working single expansion and changing to the normal 
compound exhausts. The boiler is fed by two Seller’s— 
Philadelphia—injectors. The small one, to the left, works 
continuously. They are found satisfactory and easy in 
working at temperatures as high as 120 deg. Fah. in the tender 
water. The foot-plate is completely covered in by a roomy 
cab, to the roof of which is fitted a lamp for general 
illumination. 

General arrangements.—The frames are iin. thick, and 
strongly stayed inside between the two outside cylinders by a 


average 32 lb. per mile, or 3} lb. per ton per mile, the older 
engines 35 lb. up to, in one particular case, 40 lb. per mile. 
The saving is 14 per cent. The fires are made up with 
briquettes and maintained with slack, and when the base of 
the fire burns through it has to be rebuilt with the bricks 
before putting on more of the dust. While the single expan- 
sion engines are given one-fourth of briquettes, the 
compounds are only allowed one-fifth with the ordinary coal, 
which is composed of three dust coal, two medium fine, and 
five all sorts. 

Water.—The water evaporated is 8-9 cubic metres in a run 
of 153 kilometres, or 7°4 pints per mile per square foot of 
grate area. 

Oil.—For the compounds this is 1 1b. per 20} miles ; for the 
single expansions, 1 lb. per 184 miles. e disposition of the 
cylinders and gear is well suited to the desideratum of occupy- 
ing as little as possible of the driver’s time; thus a run of 
150 miles can be made with one stop, and only the outside 
movement call for particular attention, the low-pressure 
connecting rods having ample cups to suffice them. The 
valves and cylinders have, as previously remarked, automatic 





oilers. 
New Compound Engines, Northern Railway of France. 
Grate— 
Length . 6ft. Tin. 
Width -. 8ft. din. 
Surface » . 21°9 square feet 
Fire-box— 
i i Crown to foundation ring—at front .. . ft. 8in. 
! ~ ne pe at back 4ft. 10in. 
Tubes— 
% ie AER neaae #e ‘ a 
Sym $53 n; ween plates .. 12 le 
‘ SS Diameters outside .. ljin. 
— a Heating surface— 
he, 5 ee ee ee ee ee ee 





+ 116°9 square feet 
Water table .. «- 20°0 ” 
Tubes .. .. -» 1065°2 9 

Total.. .. . 1211°1 square feet 
oe (telescopic rings)— 


ean eterinside .. .. .. -» 49}iv. 
Forward end, outside sheathing .. . 55in. 
Thickness of rings .. .. .. .. jin. 
Centre from rail.. ..~.. . T4in. 


Boiler capacity— 
Water, 4in. above crown sheet 127°4 cubic feet 
sinsien Water table.. .. .. .. «- 4°2 ” 
For steam .. 741 


” 
205°7 cubic feet 
182 lb. 


Maximum in low-pressure cylinders .. 78 Ib. 


END VIEW 


= , 
steel cross piece 27in. long. The bogie isof the usual Nord type, ean a : 25tia, — 
but now improved with splashers. It is set back 32in. more Centres—high-pressure .. 8lin. 
than in the Exhibition locomotive, which, in turn, had been Radius ——— in. 
put back further than the standards on account of the rear wheels— : ; 

| driving axle being placed behind the fire-box. In the present Drivers .. - 6ft. Lin. diameter 
case the front driving axle was shifted in order to get in alli . a. 
longer connecting-rods. Externally the engine has a neat - ay og ag + 
appearance. For the first time sand-boxes are made to suit Drivers (coupled) .. . 9ft. 10in. 
the contour of the wheel guard. The dome has no valves OE 
outside, but there is a cock for lubricating the sides of the Weight (loaded)— Total wheel base - 24ft. lin. 
regulators. The latter are double, and enable nice degrees of Under bogie.. .. . 17 tons 
admission to the cylinders, so as not to slip the drivers. The | Under drivers .. Bi 
drivers are braked from the vacuum chambers—Hardy’s— Loaded 7 tons 


placed on the tender. 
is a novelty in France. 


A light brown colour for the engines 


Empty TTR Oe ene ea 
— ical tractive effort working double-expan- 


Service.—The running has never been eled in France news oe os oe oe we ge we oe 7°7 tons 
in any services. These engines have taken 120-ton  ooialant (68 por cont.) of practical efort (cone, ” 
trains from Paris to Amiens—82 miles—in 1 hour 30 minutes ea ep ane Tae 
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THE CHICAGO INTERNATIONAL EXPOSITION, 1893—NAVAL MODELS 


(For descruption see page 193) 
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ON THE TRANSMISSION AND DISTRIBUTION OF 
POWER IN MODERN SHIPS. 


By Nasor So.tani, Chief Engineer of the Italian Navy 
Department. 


(Continued from page 88.) 


Transmission and distribution of power by compressed air.—Tais 
system in many points bears an analogy to the hydraulic, but it 
differs essentially in respect'to the nature of the movingagent. In 
the hydraulic system the moving agent is an incompressible and 
inexpansible fluid, and therefore in the process of transferring the 
steam power into water, the mechanical work of the plungers of 
the pumps—exclusive of the loss by the friction of the water in the 
pipes, in the passages, &c.—is integrally transmitted to the working 

hi in th form of mechanical power, without any further 
transformation. In the compressed air system, on the contrary, the 
fluid being elastic, the thermic energy of steam acting in the 
engine of the pump which compresses the air, is ceded to the com- 
pressed air, partly under the same form and partly under mechanical 
form. The first part representing the work of compression of the 
air from atmospheric pressure to the pressure at which the air acts 
in the system, if not duly utilised would cause a serious loss. By 
the same reason that the fluid is elastic, compressed air is very well 
adapted equally with steam to the requirements of all kinds of 
machinery, viz., from slow to very quick motion; being only 
inferior to the hydraulic system in so far that it does not permit 
the regulation and control of these motions with that precision and 
steadiness which can be attained by the latter system. But as a 
compensation its merits are such as to bring it to the front for the 
transmission and distribution of power on board ships. First of all 
the compressed air circuit is open, that is to say, it consists of the 
s mple compressed air transmission pipe from the condensing pump 
to the working machinery, the air is discharged into the atmosphere 
after having done its work. Furthermore, the air which is thus 
discharged b2ing cold and pure, serves to ventilate and keep cool 
the compartments of the ship in which it is acting; which compart- 
ments by the steam system, unless they be provided with plenty of 
artificial ventilation, it is utterly impossible to live in on account of 
the excessive heat. To this it may be added that this air if discharged 
at a few atmospheric tenths of pressure into the foul air exhaust, 
fresh air circulation in the above compartments may be largely 
multiplied—up to forty times—without having need of any special 
mechanism. Those who are aware of the many difficulties which 
exist in ventilating the compartments of modern vessels will freely 
admit the importance of these advantages afforded by the com- 
pressed air system. This system, like the hydraulic system, pre- 
sents the advantage of being a safe one in case of any damage 
happening in the circuit or in the working machinery, for a com- 
P air escape can neither injure anybody nor paralyse the 
whole ship, as is often the case with steam. Compressed air is also 
free from condensation—or at least it might be made so—and con- 
sequently no leakage or dropping of water to render the compart- 
ments of the ship damp or unhealthy, and for this reason there is 
no need of pipings to gather leakages. Besides, by compressed air 
the working machinery can continue working even though the 
compartment be flooded. This advantage, sbared only with the 
hydraulic system, is especially important for the steering appa- 
ratus. Another special advantage of the compressed air system is, 
that by a simple arrangement of valves we can at once use steam 
instead of air to move the various auxiliary machines, if the com- 
ressors should fail in acting, and also in pressing cases of fire on 
rd or of springing a leak, when these compressors might either 
fail altogether or there might not be time to put them to rights. 
To do this it is sufficient that the discharge of air should take place 
into the foul air discharge pumps, which are to be found in the 
compartments in which compressed air is acting, and in which 
pumps steam would produce, like compressed air would, a strong 
current of discharged foul air. In short, the system is simple: it 
does not require a piping of a large diameter, and it is easily put 
into actual practice. The very same could easily be applied even 
on board existing vessels on which all the working machinery is by 
steam, their work being equally well performed by compressed air. 
Consequently, the thing in question now is, not that of introducing 
@ new and complicated machinery, which would require special 
knowledge, or difficult and delicate to regulate, but it is only 
requisite to use a different gas, more suitable than steam, with 
the same machinery now existing on board and in the same 
manner. The use of compressed air on board vessels is therefore, 
I believe, of very wide application, and, with the exception of 
loading apparatus for guns, for which much simplicity and precision 
of movement is necessary, I hold it, in general, to be a very con- 
venient form. I include among the latter also the turning gear for 
turrets or large gun training engines, in which precision of motion, 
owing to the great inertia of the parts in motion, cannot be 
obtained, not even by hydraulic system. I am of opinion we ought 
only to exclude from this the auxiliary machinery of the main 
engines, in which continuity of action is required. Other less 
important secondary machinery may also be functioned by steam, 
especially if they are in the engine or boiler space ; but in many 
cases it will perbaps be better to have also these worked by com- 
pressed air. Compressed air is, besides, eminently well adapted 
to move the engines of dynamo-electric machines, which are, as a 
rule, placed in closed compartments and require a cold tempera- 
ture. It would also be convenient to apply compressed air to all 
machinery on deck where steam is liable to condensation. As in 
the hydraulic system, in order to insure the continued action of 
the machinery, it is necessary to have at least two compressing 
pumps, so that one of them may fill all the requirements of service 
in case the other one should fail. In action, all the above pumps 
are expected to be at work. In ordinary circumstance one alone 
might be sufficient, owing to the fact that then only a few of the 
working machines are kept working at once. 

Now we must say something of the economy of thissystem. Until 
& few years ago the economic results of the existing appliances for 
‘ted transmission and distribution by comp! air was little 

nown owing to the imperfect way in which this system was carried 
out. But now, thanks to Professor Riedler’s exertions, this system 
has been brought to such a degree of perfection as to allow of a 
very high economy, and which may be favourably compared with 
other systems. Applications on an extensive scale, for the trans- 
mission and distribution of power by compressed air, were first made 
in Italy by the Italian engineer Sommeiller, for the perforation 
works of Mont Cenis. Then the same was again applied in Italy 
for piercing the St. Gothard tunnel, and in Paris and Manchester 
for distributing power to private houses according to Popp’s 
system. In all these applications, in which the question was to 
send and to distribute power to a distance of some miles, the 
causes of their insufficiency lie:—(1) In the imperfection of the 
condensers; (2) in the passive resistance in the piping which 
distributes the compressed air; (3) in the imperfection of the 
engines compressing the air. The i i of condensers was 
chiefly caused by the air compression being effected adiabatically, 
i.¢., without cooling the air, so that it gave outa heat which was 
then entirely lost in the pipe at the end of which, where the air was 
to be utilised, the air came just as cold as when first entering the 
compressor. Thus all the difference of work, between the 
necessary work to compress the air at a constant heat, and 
that necessary to compress it at a constant temperature, was 
lost. In consequence of this with an air pressure of six atmo- 
spheres used in those applications, the loss was about 30 per cent. 
Other reasons for this loss could be found in the imperfect type of 
the pumps; and in the first condensers Colladon used for the St. 
Gothard tunnel, the lost power was such as to exceed the available 

ower. The power resulting from the condensers was first brought 

igher by cooling the condensing cylinders by cold water jackets; 
but a still greater success has been obtained by Professor Rieder, 
by dividing the compression into two or more grades, and by 











cooling completely the air in refrigerators between the successive 
grades. In this manner he has succeeded in making the curve of 
compression nearly isothermal. Other improvements have been 
introduced in the pumps, and more especially in the shifting 
and discharge valves of compressed air, so that he has succeeded 
in reducing to, say, 24 por cent. the loss between the power 
indicated in the steam cylinders of the pump, and the power 
available to be used as compressed air, cooled to the atmospheric 
temperature, at the beginning end of the piping. Nearly 13 per 
cent. of this loss is due to the resistance of the machinery, and 
11 per cent. to the heating of the air. The power resulting from 
the most improved condensers is therefore for land appliances 
70 per cent. This result is for compressed air at six atmospheres’ 
pressure, which is more than sufficient for the wants on board. 
At a higher pressure the resulting power would be less favourable. 
But in appliances on board ships where the distance to which the 
moving power is to be transmitted from the central station is very 
limited, the air has-no time to get cold in the pipes ; and moreover, 
it is possible to prevent it from getting cold when it reaches the 
engines in which it must act. By so doing we utilise in the engines 
all the heat of compression left in the air, and the waste of avail- 
able effect in the condenser is reduced to the waste of passive 
resistance, which is nearly 13 per cent., and to the slight loss due 
to leaks and so forth. To take the latter into consideration, I will 
suppose that in condensers used on board the coefficient of power, 
resulting from compressing pump, be only 83 percent. This would 
also be the power resulting from the entire condenser, if it were 
actuated by an improved steam engine; but since, for want of 
space and the ity for simplicity in marine apparatus it is not 
possible to have the most economical type of engine, we will admit 
—as it has been done for other systems of transmission—that the 
engine of the condenser, compared with the perfect engine, will 
give cnly 69 per cent. of resulting power. In the present case also 
we leave out the waste in the steam pipes. Thus the resulting 
power of the entire condenser becomes 0 83 x 0°60 = 49 per cent. 
The loss of available effect in the pipes of compressed air distri- 
bution due to air escapes and to resistance, using for the latter the 
same diameters as for steam pives, is small and does not exceed 
3 per cent., even in those portions of the pipes which are most distant 
from the condenser. In effect, in land appliances the loss of air 
pressure in th2 pipes for a length of 400ft. and at an air speed of 
50ft. per second, which is about equal to what is possible in the 
pipes of a ship, is not above one per cent., even taking into 
account the resistance of the waste —or discharge — tanks. 
Admitting that in the pipes on deck the total waste is 5 per cent., 
allowance is duly made for the loss due to the elbows, to radiation, 
&c. I will therefore om that the net economy of the piping 
of compressed air distribution is, in the cases of ships, 095. Now 
it remains to consider what is the economy of power of engines 
using compressed air. In order that a compressed air engine may 
give a good result of power, apart from other circumstances, it is 
necessary that the diagram of air expansion in its cylinders be, as 
much as possible, the inverted reproduction of the diagram of com- 
pression undergone by the airin the compressing cylinders. By this 
condition it is prescribed that the air in the engines should act 
expansively be with an approximate ratio of expansion little below 
that of the compression. But this is not enough. In appliances 
on land, even independently of lost pressure in the piping, it is not 
possible, without special contrivances, to reproduce in the engine 
the diagram of pressures obtained in the condenser. In fact the 
air comes into the engine as cold as if it had been compressed at 
perfectly constant temperature. Now, to compress the air ata 
constant temperature, it must be freed from heat, and then to 
expand it in the engine at constant temperature this heat must be 
restored to it, or else the air expanding adiabatically—id. est, 
without transference of temperature—will get colder, and its 
pressure will be less than it would be if the expansion were at 
constant temperature. Consequently the air in the engine will 
work less than in the condenser. Besides the loss of available 
effect, there is also the inconvenience of the intense cold produced 
in the cylinders of the engine by which the dampness of the air 
gets frozen and causes the passages to get obstructed by ice. In 
order to prevent this serious disadvantage, in earlier compressed 
air engines the air was used at full pressure, without expansion, 
and the power resulting was indeed very low, about 40 per cent. 
But in modern engines expansion is used, and to increase the 
effect of it the air is heated before being admitted to the engine, 
aod thus the evils due to freezing or to the condensing of damp- 
ness existing in the air are avoided. By the heating of the air, 
combined with the injection of water, it is, moreover, possible to 
so increase the resulting power as to bring the work in the engine 
higher than the work in the condenser. Inthe Popp appliance in 
Paris, improved by Professor Riedler, the air is heated with small 
stoves, extremely simple, in which the heat is turned to such a great 
use that 1 lb. of coal per horse per hour is enough to double the result 
of power. This is owing to the fact that the heat supplied to the 
air is nearly five times more efficaciously used than if it were 
employed in producing steam. Water existing in or injected into 
the air whilst passing through the stove causes the air to be 
saturated with steam, which, getting condensed during expansion, 
transfers latent heat to the air. But the expediency of using 
injected water is, more than anything else, of a practical nature, 
as forming a very efficient lubricant for the pistons. By applying 
air heating at 150 deg. Cent. temperature—302 deg. Fah.—to an 
old Farcot engine of 80-horse power, used as a compressed air 
engine, and which was worked at first by steam, a result of 90 per 
cent. was obtained; that is to say, in the Farcot engine com- 
pressed air gave out 90 per cent. of the theoretical power. Better 
results might be obtained by modern compressed air engines of the 
compound system, in which the heating of the air is effected in 
two stages; but the above example may be sufficient to show that 
even with imperfect steam engines, with single cylinders, used as 
compressed air engines, a good result of power can be got. 

It may be argued against the foregoing that, although on land 
the economy is increased by artificially heating the air before being 
admitted to the engine, this cannot be done on board vessels, 
except in a way which would deprive the system of all its merits. 
On board ships, however, it is possible to produce hot air in the 
condensers, and to transmit it equally hot into the engines ; thus, 
the loss of heat in the condensers used on land, and the necessa 
heating of the same before using it in the engines, are prevented. 
By regulating the compression so that the compressed air tempera- 
ture is, say, 150 deg. Cent.—302 deg. Fah.—it is possible, 
as it has previously been observed, to get from marine engines a 
net result of compressed air power of 90 per cent. With this 
temperature in the admission, the air may be discharged from the 
engines cold, a few degrees above the freezing point, provided it 
acted with sufficient expansion. In many auxiliary marine engines 
this is impossible, but this is no inconvenience, because, as I have 
already stated, for auxiliary engines in the compartments of a ship 
the air must be discharged from the —_— into the foul air 
discharge pumps, so that these engines might be worked by steam 
when compressed air fails. Therefore, the net result from the 
compressed air system of transmission and distribution will be :— 
0-498 x 0°95 x 0°90 = 0°424, say 42 per cent., which—result—is 
not much below the result of power from the hydraulic system. 

Transmission of power by electricity.—This is a very valuable 
system, on account of its adaptability for transmitting power to a 
great distance, for which other means would be unfitting, and also 
on t of the simplicity and facility with which power can be 
distributed to the various machines whatever be their number and 
wherever they may be placed or disposed. Besides, so important 
are the discoveries continually being made in electricity, and so 
rapid is the progress in its application, that we may think that, in 
the not distant future, electricity will be the main agent in the 
service of human activity. But it is not now my task to bring 
forward this train of thoughts, nor even to deal with the transmis- 
sion and distribution of power in all its , but only to 








treat of it in respect to the limited and special case of ships and 
in the actual and present state of our knowledge. 


Even in the 





present state of development of electric appliances, it is possible 
to execute by electricity the greater part of the functions on 
boarda ship which are now performed by steam, by compressed 
water, &c, In truth, by dynamo-electric machines of compound 
coil, well regulated to supply at a constant velocity a variable electric 
current with a constant potential, and employing also a com- 
pound coil motor, placed derivatively on the main circuit, tho 
working machinery can even now be moved at a constant velocity, 
whatever be the resistance to be conquered and at the will of the 
manipulator, without the action of these motors influencing that 
of the others or changing the movement of the generatrix. And 
this essential condition becomes so much easier of attainment on 
board ships, where the circuits being short, they can be effected 
with very little resistance. With yx contrivances the velocity 
of the working machinery can also varied, although not so 
very extensively as by other systems of transmission. In alter- 
ing the normal velocity of the mctors there is a loss of available 
effect, but this loss is not of great importance, since the motors 
which are to be kept continually moving for a length of time act 
generally at their normal velocity, which it is rarely necessary to 
alter, so much the more in the present case in which the motors 
preserve automatically this velocity, even if the resistance to be 
conquered should change. The fixing of the power transmis- 
sion circuits offers but little difficulty with electric wires, 
which can be easily bent as desired, they are easily passed 
through anywhere, and easily joined again in case they 
should ron. By electric motors there are no radiations of 
heat nor the hot water droppings which make the compartments 
either too hot or too damp, and the very simple working of a 
commutator is sufficient to stir up, to accelerate, to slacken or stop 
the movement of the motor at will. Electricity, therefore, in its 
present conditions of development, fulfils the principal require- 
ments necessary for a system of power transmission and distribu- 
tion ; it may, moreover, be said that it exhibits certain advantayes 
which other forms of power cannot afford, and for which in many 
cases it is preferable. But, on the other side, it has features of 
its own which timit the application on board ships. 

A special condition in [lenme-sevtsle machinery and electric 
motors requires that the peripheric velocity of their framework 
should he high; consequently, in the case of machines and motors 
whose dimensions are to be comparatively small, their revolutions 
must be very great, and all machinery on board ships are made as 
small as possible for the saving of space and weight. This does not 
create any difficulty for dynamo-generatrices, but for motors it 
makes it absolutely necessary to interpose gearing, or other means 
for reducing the speed between them and the working machinery if 
the latter works at a lower speed. It follows that electro-motors 
are more particularly adapted for the apparatus requiring rapid 
motion, and are perhaps unsuitable for those with slow movement 
when the intervening gearing required for transforming the move- 
ment becomes out of place or embarrassing; because gearing, 
besides complicating the apparatus, causes also, as a rule, a loss of 
power, and sometimes a considerable loss of power. Electric 
apparatus is besides distinguished by _—— of construction and 
the subtile nature of the electricity itself. However greatly 
improved electric apparatus may now be, yet it cannot be contra- 
dicted that there is still uncertainty as to steadiness of action. 
Variations may arise from the slightest causes, not always easy to 
detect at once nor easy to remove. As an instance, a contact 
between the two branches of the main circuit may paralyse all the 

hinery, and besides produce irreparable damages in the gener- 
ators. It is not easy, as a rule, to find out either the cause or 
the cure of even slight mishaps. This observation will be readily 
admitted by those who have bad some experience in the electric 
lighting service on board vessels where not unfrequently consider- 
able time is needed to find out the cause of inaction of certain 
circuits or of the dynamo-generator. If a steam pipe breaks, if an 
ordinary machine gets out of order, it is not difficult to spot the 
place even for those who have but a slight experience, and to see 
at once the best way to repair it; but when any disarrangement 
happens in the interior of an electric apparatus or in any point of 
circuits’ system, it needs the experienced mind of an electrician to 
inquire into the causes and all his skill to set things in order again. 
These defects impair, at least for the present, the advisableness of 
applying electricity to move apparatus in which steadiness and 
continuity of action is necessary or that cannot be readily functioned 
by other means when electricity fails. This applies especially to 
the auxiliary machinery, which are integral parts of the main 
engines of the ship, and also to the steering gear. ‘ 

In France slectric motors have very successfully been applied 
for hoisting and working guns, but only small guns which could 
have been moved by hand, and it is still doubtful whether elec- 
tricity is suitable for larger guns. On the French ironclad 
Jaureguiberry, now in course of construction in the yards of the 
Société des Forges et Chantiers de la Mediterranée, the turrets 
for guns—1527 cm. and 30 cm. each—which can also be worked 
by hand, will be supplied with electric motors. It is said, however, 
that electricity will be used on board this warship for other 
services as well, But electro-motors are very well adapted for 
ventilating engines, which revolve rapidly, and no serious harm 
will ensue if they cease to act. As in the case of the transmission 
of power by water or by compressed air, so in that by electricity 
it is necessary, in order to secure as much as possible the continu- 
ance of action of the — machinery, to have at least two 
dynamo generators, and both kept moving together when the ship 
isin action. With regard to freedom from mischief done by an 
overflow, electricity is below—or worse than—either compressed 
air or water, for the reason that all electric motors in the flood 
compartments would necessarily cease from acting. Nay, the 
flooding might bring the branches of main circuits into commu- 
nication with one another and cause the grave consequence we 
have hinted at before. By the same reason electro-motors are 
not very suitable for deck apparatus which is exposed to rain or 
to heavy seas. Finally, electro-motors are not very well adapted 
for machinery destined to execute the working, for instance, of 
the rudder, of the anchors, &c., in which the resistance to be 
conquered might suddenly change and be beyond the power of 
the motor, since in such case the current might increase too much 
and cause mischief. 

I am inclined, therefore, to think, that upon the whole the area 
of electric application on board vessels is not so extensive as it 
might at first sight appear, and that —— must be made 
before electricity supersedes those other means which are now 
used for the transmission and distribution of power. I do not 
mean to say that these improvements will never be attained. On 
the contrary, in all probability, if not certainty, this will be done, 
and perhaps the day will come when even the main marine 
engines will become electro-motors ; I mean when we shall be able 
to store up on board ships electrical power, in the same way we now 
store up coals, or rather, when we shall succeed in transforming 
directly into electricity the power contained in coal. I must now 
say a few words about the results of the system. All authors 
agree that for short distances the result of ged of this system is 
very high. If the dynamo-generators and motors are well pro- 
portioned and act under proper conditions, it is admitted that the 
economy of power is not below 75 per cent. between the engine 
of the dynamo-generator of the current and the motors; or 
rather between the work of the steam on the pistons, and that of 
the electric power on the shafts of the motors. We may admit 
without being much mistaken that this latter corresponds with the 
work brought on the pistons in ordinary Pp air or water 
motors, and therefore the said result may be compared with their 
results. If, as for such cases, we suppose the actual power result 
from the dynamo-engine is 0°60, the entire power result from the 
electric system of wer transmission and distribution 1s: 
0°60 x 0°75 =0°45, say 45 per cent., which little differs from the 
result given by the other indirect systems, viz., by compressed 
air, or by hydraulic apparatus. 


(To be continued.) 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tue chief feature of the market continues to be the firmness of 
»ig iron relatively to finished. Low stocks and limited production 
Ce done their work, and the result is that, comparatively speak- 
ing, pig iron is scarce and dear. 

Hot air all mine pigs have for some time been quoted 653., but 
Jess has been accepted. Now, however, sellers are firm, and cases 
have this week occurred where bookings have taken place at 65s. 
for delivery over the quarter, producers refusing anything less, 
For part mine iron 47s, 6d. and 48s, 6d. is asked. In common 
pigs consumers desirous of negotiating for October and November 
deliveries have to pay 393. 6d. Midlands sorts are 44s, to 453. 6d. 
for Northampton and Derbyskires, and 47s, 6d. upwards for 
maa West coast hematites are in better demand than 
recently. 

Marked bars are quoted £8; medium, £7 ; and common, £6. 
The slightly ae Fee of spelter affords some little relief to 
makers of galvanised sheets, but the reduction is not sufficient to 
make very much difference to them. They quote £11 12s. 6d, 
for doubles, 

Plain sheets are £6 17s, 6d. to £7 for singles; £7 5s. to 
£7 10s. for doubles ; and £7 17s, 6d. to £8 for lattens, For hoops 


£6 12s, 6d. is asked, 

Steel makers are well engnepd, Basic steel is quoted £5 15s, for 
blooms; £6 10s, for tees and channels; £6 for angles, flats, and 
girders ; £6 10s. for rectangular plates, or £7 if of boiler quality. 

Manufacturers of machinery and machine-tools necessary for the 
making of nuts and bolts are noticing with some interest in this 
district the attitude of the hand workers engaged in the nut and 
bolt trades towards machine-made work. The position will be 
seen from the eta | proceedings at a meeting on the subject 
held at Smethwick this week. A workman presided :—Mr. R. 
Juggins, secretary, reported that the council of the Nut and Bolt 
Makers’ Association had discussed the question of the hand-made 
work which was being produced at some of the works. It was a 
very serious matter for the operatives employed in the nut and bolt 
trade. They could not go against machinery. Indeed, he believed 
it would be a — waste of time to attempt to condemn or stop the 
production of work by machinery. The nut and bolt makers 
were under the impression that they were being unfairly dealt 
with by the manufacturers, who were palming off machine- 
made work dressed up, and selling it to the merchants and 
consumers as though it was actually hand-made. He thought 
it was @ great pity the question could not be brought 
within the provisions of the Merchandise Marks Act, and 
masters who misrepresented their goods in the way he had 
described be made liable to punishment. Unfortunately, they 
had to face this ——~ at an awkward time. Had the question 
been taken up when trade was good, he believed they could have 
dealt with it successfully by calling the attention of the employers 
to the grievance. The Council of the Association had come to the 

1 that thing should be done to prevent machine-made 
nuts and bolts being supplied when hand-made work was ordered. 
In the course of a discussion which followed, a system of inspection 
of work by practical men was suggested. Ultimately a resolution 
was unanimously carried expressing the willingness of the opera- 
tives to appoint practical men to inspect any orders for hand-made 
work given to employers, if ble to the consumers or others 
giving the orders. Mr. Juggins explained that the effect of the 
resolution would be, that if merchants who gave orders for hand- 
made goods wished it, the Association would be prepared to find 
practical workmen to examine the work to see that it was according 
to specification, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester. —As I have pointed out in previous reports, buyer’ 
here do not believe in the advanced prices now ruling for pig iron, 
and the continued upward movement has consequently only 
tended to restrict further business, but the firmness which has 
recently characterised practically all foundry brands offering in 
this market is not only fully maintained, but there has been a 
further upward movement in some directions. Although the 
weight of buying has fallen off mye pg a ing the past week, 
makers have been selling pretty freely of late, oa many of them 
have now filled up their ks for the present, so that they are 
quite indifferent just now abcut entertaining further orders. In 
addition to the special causes which are temporarily contributing to 
the scarcity of outside brands offering here, to which I have 
alluded in previous reports, local and district makers in many 
cases are experiencing considerable difficulty with their furnaces, 
which are producing a larger proportion of forge iron than usual, 
and necessarily lessening the output of foundry qualities, This 
combination of exceptional conditions is for the time being 

ga very g i — of foundry iron, and some brands 
are scarcely obtainable at all—at any rate, for anything like 
immediate delivery, The unsatisfactory outlook in the principal 
iron-using industries prevents, however, any feeling of anxiety on 
the part of consumers with regard to supplies, and for the most 
part they simply go on buying in the smallest possible quantities 
for immediate pressing requirements. 

The Manchester Iron Exchange on Tuesday brought together a 
moderate attendance, but only a very small business was reported 
generally, The difficulty experienced in obtaining other foundry 
brands of pig iron is throwing a few more orders into the hands of 
local makers, and they have slightly stiffened up in their prices, 
46s., less 2}, being now quoted for No, 3 foundry, delive equal 
to Manchester ; but as they are making very little of this descrip- 
tion of iron, they are not in a position to take much advantage of 
the present exceptional condition of the market. For forge quali- 
ties the demand continues only limited, and their quotations remain 
on the basis of 44s, 6d., less 24, delivered here. With regard to 
district brands there are very few makers who are offeri oundry 
qualities in the market, and for Lincolnshire 45s, 6d., less 2}, is 
now the minimum quotation; whilst for Derbyshire, where an 
quotations can be obtained, they are quite 48s, Bd. to 49s., leas 24, 
delivered here. Forge qualities, on the other hand, remain slow of 
sale and without improvement in price, Lincolnshire not averaging 
more than 48s.'6d., with Derbyshire obtainable at about 45s., less 24, 
delivered here. Outside brands are very firm at fully late rates, 
with here and there a further hardening up. Good foundry brands 
of Middlesbrough especially are difficult to obtain for prompt 
delivery, and are not quoted under 49s, 10d. and 50s. 4d., net cash, 
delivered at Manchester ; but there are forward sellers at consider- 
ably under this figure. For Scotch iron quotations now average 
about 46s, for Govan, 47s. for Carnbroe, 47s, 9d. for Eglinton, and 
49s, for Glengarnock, net, prompt cash, delivered at the Lanca- 
shire ports; but buyers are scarcely prepared to pay these figures 
and when they have orders to place, offers are only put forwa 

ased on lower prices; whilst merchants here and there are 
pre to sell at under makers’ quotations, 

he manufactured iron trade remains in very much the same 
preps ng position that has been vy a for some time past. 
Some of the local forge proprietors are fairly supplied with orders 
for the present, but prices remain low and unremunerative, Lanca- 
shire bars not averaging more than £5 15s., and North Stafford- 
shire qualities £5 15s, to £5 17s, 6d., delivered in the Manchester 
district. In sheets and hoops there is very little doing, and 
makers generally are short of orders, but quotations remain with- 
out change, ordinary merchant sheets overage £7 5s. to 
£7 7s, 6d.; and hoops £6 5s. for random, up to £ 1s. for special 
cut lengths, delivered in this district. 

The steel trade generally also continues in a more or less de- 








pressed condition, and for raw material prices show a decided 
weakening tendency. Small parcels of gud foundry hematite, 
delivered to consumers in the neighbourhood of Manchester, are 
quoted at about 58s., less 2}, but larger q ities are peted 
for at a much lower figure; and steel billets are decidedly easier, 
prices ranging from £4 10s, to £4 12s. 6d. net cash, for local and 
district makes, delivered equal to Manchester. Only moderate 
inquiries are réported for steel boiler plates, with prices about as 
last quoted, local makers still asking £7 7s. 6d., with Scotch plates 
offering at about £7 Ys, 6d. to £7 5s, delivered here. 

In the metal market there is only a very slow business doing, 
users of all descriptions of manufactured goods holding back 
orders in the expectation of lower prices, but quoted list rates 
remain unchanged, and for delivery in the Manchester district 
average as under:—Solid drawn brass boiler tubes, 6}d.; colid 
drawn brass surface condenser tubes, 7?d.; solid drawn copper 
tubes, 7#d.; brazed copper gas and steam tube, 74d.; brazed brass 
gas tube, 7d.; brass wire, 53d.; copper wire, 7d.; rolled brass, 
53d.; sheet brass, Sia. wrought copper rivets, 84d. per lb. 

Some of the leading engineering ted throughout this district 
continue fairly well employed, but it is exceptional where they 
have any weight of work far ahead; and taking the condition of 
the engineering trade generally throughout Lancashire, the out- 
look continues only very unsatisfactory, with most of the establish- 
ments but indifferently employed, and no great weight of new 
work coming forward. 

In view of the further increased capital required for the com- 
pletion of the Manchester Ship Canal, the annual general meeting 
of the shareholders, held on Tuesday, was looked forward to with 
no little interest; but the situation seems to have been accepted 
with that undaunted confid which has all along characterised 
the attitude of the shareholders under previous discouraging con- 
ditions, and the report of the directors was pormry ny Boe ted. 
It seems probable that something like an additional £2,000,000 will 
be required to complete the canal, and that the cost, instead of 
being about £10,000,000, as the outside first estimate, will amount 
to something like £15,000,000. The Manchester Corporation, which 
has already raised £3,000,000 to carry out the completion of the 
canal, will of course now bave to undertake the responsibility of 
raising the requisite further capital; but it is suggested that the 
Salford Town Council should be allowed to share in raising this 
additional capital, and that the municipal proprietary basis of the 
canal might also be made to include Warrington as well. All this 
tends, as I pointed out some time back, to the almost inevitabie 
transference of the canal undertaking to a public trust. 

The demand for all descriptions of round coalin this district 
continues extremely quiet, and although very few collieries are 
working more than about four days per week, stocks have been 
accumulating rather heavily of late. Quoted pit prices are fairly 
maintained on the basis of about 12s, to 12s, 6d. for best Wi 

10s, to 10s. 6d. for Pemberton 4ft. and second qualities 
of Arle , 8s, to 8s. 6d. for common house coals, and about 7s. 6d. 
to 8s. for steam and forge coal. There is, however, a decided 
want of firmness where quantities are concerned, and contracts for 
forward supplies are being competed for in some cases at very low 
figures. The requirements for engine classes of fuel have been 
somewhat interfered with during the past week by the holiday 
stoppages of mills and works in the immediate district, and 
supplies have been rather more plentiful in the market, with prices 
here and there rather easier; but quotations remain at about 
63. 3d. to 6s. 9d. for good qualities of burgy, 5s. to 5s, 6d. for best 
ualities of slack, 4s. 3d. to 4s, 9d. for medium, and 3s. 6d. to 4s. 
or common sorts, at the pit mouth. 

Barrow.—There is a firmer tone in the hematite pig iron trade 
this week, although the actua] demand is quiet and the actual 
business doing very slow. Prices are, however, firmer at 49s. 6d. 
for parcels of hematite warrants, net cash, while makers are asking 
50s. to 51s. per ton for Bessemer Mixed Nos., net f.o.b. On both 
home and foreign account there is a very small inquiry, and ve 
spects of better trade are anything but cheerful or good. e 
outlook for the winter months, in fact, is very gloomy, and it seems 
probable that a smaller rate of production will be necessary to cope 
with the requirements of consumers, Only thirty-eight furnaces 
are in blast, and thirty-nine are standing idle, but two of the latter 
are those of the Parton Iron Company, which have been doing 
nothing for twenty years, and which are at present being dis- 
mantled, Stocks of iron show further reduction to the extent of 
2276 tons, leaving the stocks in hand at 38,160 tons, or 105,927 tons 
less than on December 31st last year. 

In the steel trade the business doing is very small, and there is 
a much quieter tone in Bessemer as well as in Siemens-Martin 
. Rails are easier at £4 3s. per ton for heavy sections, 

510s. for light sections, and £6 for colliery rails. The mills at 
the Moss Bay Steel Works are being put in operation this week, 
but there is not much work in the oe of any makers, In 
Siemens-Martin steel there is a quieter tone, and orders for ship- 
building material are especially small. The consequence is shown 
in a reduction in prices, ship plates being at £5 12s. 6d., angles at 
£5 10s., and steel boiler plates at £615s, Tin-plate bars are also 
easier at £4 5s. per ton. In other branches of the steel trade very 
little is doing. 

Shipbuilders report no new orders, although the prospects of 
new work are very satisfactory. 

Iron ore is still very much depressed, and only a small business 
is doing, at 8s, 6d. to 9s, per ton net at mines, for ordinary 
qualities, 

Shipping shows a better tone this week, the exports of pig iron 
and steel from West Coast ports having been 23,437 tons, com- 
pared with 15,823 tons in the corresponding week of last year. The 
shipments to date this year represent 475,437 tons, compared with 
646,571 tons in the corresponding period of last year, a decrease of 
171,134 tons, 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue Yorkshire collier is devoutly attached to his ‘‘ Feast” day. 
During the last fortnight the various feasts have considerably 
interfered with the working of the pits, and the output has conse- 
quently been brought below the average. Two days were generally 
played,” and three in some instances, This week will see the 
end of most of the holidays, but the seaside trips and other 
attractions render work irregular, and it is doubtful if the collieries 
will have their full complement of hands for sometime. Very 
little change has occurred in the coal trade of the district. House 
coal, owing to the fine weather, is in less request, but the winter 
stocking is being speedily proceeded with, and will be accelerated 
in tho bagienl of September, Silkstones are not quite so firm 
as they were, though with very little variation in prices, values 
are maintained in the London market, where a fair tonnage is still 
being forwarded. Some colliery firms find business rather weaker, 
while others declare it is steady. Silkstones are at lls, to 12s, per 
ton; Barnsley House, 10s, to 10s, 6d. per ton; other qualities from 
about 1s. to 1s, 6d. per ton lower. The railway companies are 
having anaverage tonnage. Gascoal, though prices are about 6d. per 
ton less than last year, is rather stronger; manufacturing fuel 
fairly steady at from 5s, to 6s. per ton, with a moderate demand 
for small coal and smudge. For steam coal there is a brisk call 
with firm prices. A heavy tonnage is being forwarded to Hull and 
the other Humber ports. The Hull and Barnsley line comes in 
for a large share of this business, For Barnsley hards 9s, to 
9s. 6d. per ton is obtained; lower grades from 8s, to 8s, 6d. per 
ton. Very little is doing at present in coke, 

I mentioned last year that few evidences presented themselves to 
me of any improvement in the iron trade, about which something 
has been said in the local press. Now it is noted that ‘‘ even the 
firm tone in the pig iron market shows signs of giving way.” 
Prices are maintained at about recent quotations, but the tendency 
istowards a fall. The houses engaged upon marine material of the 





heavier kind are very nr nage A employed. Armour-plates are 
still being produced under the Admiralty special programme; but 
the work is rapidly attenuating to its termination, and unless the 
new Government adopt a policy of continuity in regard to the fleet, 
a most important branch of local industry will be unemployed. 
Hope is expressed here that the Government will follow the naval 
lines laid down by the outgoing Administration. To maintain the 
normal rate of increase in the Navy, at least one large ship and a 
proportionate number of smaller craft should be put in hand 
without delay. 

A few orders for railway material have recently been booked, 
but it is not expected that home requirements will reach the mag- 
nitude of last year’s work, and in the present condition of our 
principal collieries not much can be hoped for from these quarters, 
Although the rolling mills are far from busy, some good work is being 
done in angles, bars, and sheets at the forges. The engineering 
establishments are well employed on the higher grades of work, 
but little is doing in the lower classes. The makers of specialities 
for agricultural machinery and implements have had a good 
season, They are now well employed on the parts used in the 
rural districts for appliances for winter purposes. For machine 
tools several fair orders have been received, the weakest markets 
for these goods being at present our own Colonies. : 

The cutlery, silver, and plating trades are very quiet, the 
———— in foreign orders being most significant. In the great 
cutlery house of Rodgers and Sons the dispute which has lasted 
for about nine months is still continued ; the firm, owing to the 
depression, have no more work than can be fairly done by the 
hands who have refused to go out on strike. The United States 
business is almost at an end, and meagre lines come in from 
colonial and foreign markets. 

The directors of the Sheepbridge Coal and Iron Company have 
decided to recommend the payment of a dividend of 12s. 6d. per 
share upon the A shares, and 53. per share upon the B shares of 
the company, making, with the interim dividend already paid, a 
dividend for the whole year at the rate of 5 per cent., as compared 
with 7} per cent. for the previous year. Owing to the interruption 
caused by the strike of the Durham colliers and the general 
depression in trade, the directors of Bolckow, Vaughan, and Co. 
intimate that they are unable to sanction the payment of an 
interim dividend in respect of the half-year ended 30th June last. 
The Sheffield Forge and Rolling Mills Company has paid 8s. per 
share for the year. 


The directors of the Staveley Coal and Iron Company have 


decided to pay a final dividend of £5 per share on the A and 
C shares (£60 paid), and 16s. 8d. per share on the B and D shares 
(£10 paid 


The Shofield Gas Company, in their report for the half-year 
ended 30th June, 1892, report that there has been an increase in the 
amount received for gas and forthe rental of meters and stoves, 
but a falling-off in the amounts received for coke, tar, and sulphate 
of ammonia,-and a less amonnt—they add—has been paid for coal. 
The maximum dividends of 10 per cent, are declared. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


GENERALLY the iron and allied industries of this district are less 
favourable this week than they were last, and more particularly has 
there been a distinct falling off in business in the finished iron and 
steel trades, with weaker prices, and a number of the works are 
now running less than full time. If all the mills and forges were 
in operation, quite double the quantity of finished iron could be 
soueansl, and there appears little chance of full employment 
during the next half year for the establishments that are still 
working. A large proportion of the orders for the manufactured 
ironworks, and indeed for the steel works also, come from the ship- 

ards, and prospects for shipbuilders are not at all encouraging. 
There are distinctly a good many more ships built than the 
trade of the world at present requires, as may be judged 
from the large number of vessels that are laid up, even 
at this time of the year, when the navigation season is usually at 
its best. Then a good many of the ships that are running are 
not working profitably for their owners, and we begin to hear of 
shipowning firms who are appealing to the Bankruptcy Court in 
their difficulties. That does not look favourable for the ordering 
of more new vessels, and a quiet time of it must be expected this 
winter, both at the shipyards and the plate and angle mills. 
Already there are many vacant building berths, and it is not sur- 

rising that the shipbuilders are calling for a reduction of wages. 
The earemployers have given the “‘black squad” notice fora 10 om 
cent, reduction on piece prices and 5 per cent. on time wages, and it 
is expected that the shipwrights, joiners, blacksmiths, and others will 
receive asimilarnotice. Only here and there is there a builder who 
will not have to curtail operations considerably this winter, and there 
will be little opportunity for making any profit, because competi- 
tion has become so keen that the lowest possible price has had to 
be taken, The engineering branches are likewise greatly affected 
by depression, more especially the works engaged in marine engi- 
neering, some of which have very little work on hand; in fact, the 
majority of firms have not been so —e off for many years. Iron- 
founders also complain of the extreme dulness, and more especially 
is this felt by those producing chairs. Messrs. Jno, Abbot and Co., 
Park Works, Gateshead, have secured an order for 7000 tons of 
pipes for the Newcastle Water Company. Messrs. Jno. Abbot 
and Co., whose annual meeting was held this week, only pay 
3 per cent. dividend for the year ended June 30th, whereas 
in the previous year they paid 9 per cent., and in the year 
before that 10 per cent. The great falling off in their business 
was due (1) to the thirteen weeks’ strike of engineers on the Tyne, 
(2) to the thirteen weeks’ strike of Durham colliers, and (3) to the 
twenty-two weeks’ strike of their own chainmakers. The Durham 
miners’ strike caused them to have to pay 12s. to 12s, 6d. per ton 
for coal, which they had contracted for at 8s., and, further than 
that, the coal obtained was of an inferior character, and much 
more of it had to be consumed in order to bring about the same 
results. The directors of Messrs. Bolckow, Vaughan, and Co. 
also report that, owing to the interruption caused to their trade 
by the strike of Durham colliers, and also because of the depression 
of trade, they cannot recommend an interim dividend to be paid 
for the half-year ended June 30th last. 

Prices of manufactured iron and steel are as under: Common 
iron bars, £5 10s.; best bars, £6 ; double best bars, £7 ; iron ship 
angles, £5 2s. 6d.; iron engineering angles, £5 7s. 6d.; steel ship 
angles, £5 10s.; iron ship-plates, £5 5s.; steel ship-plates, £5 15s. ; 
iron boiler-plates, £6 5s.; steel boiler-plates, £6 15s.; iron girder- 
plates, £5 10s., all less 24 per cent. discount and f.o.t. Heavy 
steel rails are at £4 5s. net. Except for rails concessions will be 
made from all the above-named prices, because producers are very 
anxious to secure contracts. essrs. Dorman, Long, and Co., 
Middlesbrough, have secured an order for about 700 tons of steel 
girders for the Glasgow Corporation. There is a rather brisker 
output of railway material, and the rail mills are assured of 
regular work for some weeks tocome, A few days ago the s.s. 
Aldgate left Middlesbrough Dock for Bombay with no less than 
5070 tons of railway material, and another large cargo is this week 
to go to Montreal. wae 

The pig iron market was extremely strong at the beginning of 
the week, but has become a little easier, Nevertheless, the 
demand is in excess of the supply, and the amount of business 
done has been limited, not by the demand for the iron, but by 
the ability of producers to furnish it. Only small lots of pig iron 
can be supplied for prompt delivery, and this week several orders 
for large lots for early delivery have been refused, because the 
makers saw no p of executing them. The demand from 
the Continent is usually heavy at this time of the year, but just 
now it is extra large, for as there is a probability of some of the 
most convenient continental ports being closed through the cholera 
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epidemic, consumers want to get ina stock of iron, and are pressing 
for the delivery of what they have bought. The shipper now 
further difficulties with which to contend, for in ition to the 
scarcity of iron, he cannot so readily get it forwarded when he has 
moe | it, because shipowners are loth to send their vessels to 
some of the ports, and freights are rising rapidly to Antwerp, 
Rotterdam, Hamburg, and most of the Russian ports where cholera 
has appeared. But the higher freights do not tempt the majorit; 
of shipowners ; because if the vessels are subj to prolong: 
detention, the extra money will not pay. At this time of the year 
our trade with pew | is append very extensive, but now it is 
naturally being curtailed. Toa good many merchants their trade 
with the Continent, during the last two or three months, has been 
by no means profitable. They sold largely in June at something 
like 38s. for No. 3, expecting that they would be able to buy at less 
in order to execute the contracts, and so they delayed covering. 
But prices have advanced instead of receding, — in order to 
fulfil their contracts they have had in many cases to buy at from 
40s. to 4ls.; and on the top of that there came the higher freights, 
which they did not calculate upon. Naturally they are putting off 
as long as — execution of such orders, and this cholera 
scare and the difficulty of getting steamers will afford some of them 
@ convenient excuse. 

The production of Cleveland pig iron is more extensive than it 
has been at any time this year, even exceeding the output before 
the Durham strike, as there are more furnaces at work; yet the 
make of iron is none too large, and all is going away as fast as it 
is produced. It is not, however, necessary now to draw any con- 
siderable quantity from the public stores, and on two days this 
week the stock in Connal’s actually showed a slight increase, the 
first that has been reported since the inning of March, At 
the end of August the stock held was 15,894 tons, or 8797 tons 
decrease for the month. The shipments of pig iron showed con- 
siderable improvement in August from Middlesbrough — they 
amounted to 62,291 tons, as compared with 38,608 tons in July, 
31,694 tuns in June, and 77,318 tons in August, 1891. Scotland 
took over 16,000 tons, or more than four times as much as in July, 
and the oversea shipments were much better than in July, and 
about equal to what they were in the August of 1890 and 1891. 

The price of No. 1 Cleveland pig has been advanced to 44s., 
while No. 3 has been ——et ls, 3d. both for this and next 
month’s delivery, though odd lots van now be had at 41s. Middles- 
brough warrants have been nominally 42s., but on Wednesday 
there was a transaction at 41s. 104d. cash, and that became 
sellers’ price. No. 4 foundry has risen to 40s., erey to 39s., while 
mottled was 38s. 6d., and white 38s., and scarcely any could be 
had under these figures. So scarce is Cleveland pig, that any one 


makers are of opinion that a rise in Exchange would bring forward 
a large number of orders, 

In the steel trade there is a demand for sheets and bridge 
work, both for home use and export. The basic steel works are 
even more fully employed than before. But the inquiry continues 
—_ poor for the staple manufacture of shipbuilding material, 

there is no _— of an early improvement in this respect. Steel 
angles are quo’ £5 5s.; — lates, £6 2s. 6d.; rivet bars, 
£6 7s. 6d.; and boiler plates, £6 10s. to £6 15s., less 5 per cent. 
discount for delivery in Gl w district, 

The coal trade is quiet. e inquiry on the part of home con- 
sumers is fully maintained, but shipping orders are less plentiful. 
The miners are working steadily, and it is difficult to get the whole 
of the coals away. Prices show scarcely any change. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ANOTHER disastrous colliery oie has been added to the long 
list in the coal history of Wales. This time it was on the South Crop; 
which, excepti orfa, has been more free than such as the 
central part of the Welsh coal basin, which has given us Ferndale 
Pentre, and a long list on the east, which yielded Abercarne and 
Risca. The present calamity occurred near Tondu, Bridgend, in 
one of the Navigation Collieries known as Park Slip. This is like 
the Llan at Walnut Tree, a drift with a main slant of 1150 yards 
in length down a dip of one in two, with levels branching off to the 
east and west. Like all these steep workings, the colliery is a 
difficult one to ventilate ; but it has been worked for thirty years 
without a great disaster. It is ventilated by a Schiele’s fan on the 
disused levels ; 1, 2, 3, and 5 have been walled up. The number of 
men working average 200, and the output is300tonsdaily. On Friday, 
the 26th ult., about 146 went to work, the colliery having been 
carefully examined and reported safe as usual, but in about two 
hours a terrific explosion was heard, and a sheet of flame rushed 
out from the ‘‘slant” to some distance from the opening, and very 
socn there was a repetition of the old horrors, the rushing to the 
mouth of hundreds of women and children, and the mourning of 
the bereaved. It was at one time feared that the colliery village 
had been entirely depopulated of breadwinners, but a few map 
to struggle out, and the loss is now officially fixed at 111. All is 
speculation yet as to the cause. It would appear that there were 
two explosions, both violent. Whether gas had accumulated in 
the old workings, and found an outlet into one of the — 
ins to be seen. The colliery was worked by locked safety 





who has to buy a cargo for prompt delivery cannot p it at 
one wharf, but has to send the steamer to two or three wharves for 
it. Though the make is so large, very little of it is for sale, as it 
has to go in satisfaction of cts already booked, in some cases 
months ago. East Coast hematite is 50s. per ton f.o.b. for mixed 
numbers. 

A case of considerable importance to manufacturers has been 
decided at Darlington this week, after several days’ trial. A 
farmer who rents a farm near the works of the Darlington Steel 
and Iron Company and of the Darlington Forge Company sued 
those companies for damage to his crops through the smoke 
emitted, and he further called for an injunction. A considerable 
array of professional and other evidence was brought forward by 
the plaintiff, and of the deterioration to the crops there was no 
question, for it was admitted by the only witness called for the 
def defendants, a ed prescriptive right of 
more than twenty years’ duration, and offered to submit evidence 
that more smoke was not emitted now than twenty years since. 
The case for the plaintiff here broke down, for the County Court 
judge, before whom the matter was tried, indicated that if it were 
shown that there was not more smoke sent on to the land than 
twenty years since, prescriptive right was established. The Dar- 
lington Wagon and ineering Company had paid a claim for 
damages to the plaintiff rather than contest the action. 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market was very firm towards the end of last week, 
and Scotch warrants advanced to about 42s. 6d. cash. This week, 
however, there was a reaction in price, and the inquiry has been 
limited. The export demand continues disappointingly small, and 
various circumstances have combined at this particular moment to 
depress the market. A few weeks ago there were considerable 
purchases for home consumption, but buying for this is 
rather off just now. In Cleveland and hematite warrants there is 
very little business in our market, and none whatever of a specula- 
tive nature. 

The prices of makers’ iron are in a number of cases higher than 
last week. G.M.B., f.o.b. at Glasgow, Nos. 1 and 3, are quoted 
43s. perton; Monkland, No. 1, 44s. 6d.; No. 3, 43s.; Carnbroe, No. 
1, 448, 6d.; No. 3, 438. 6d.; Clyde, No. 1, 488.; No. 3, : 
Calder, No. 1, 50s.; No. 3, 47s. 6d.; loan, No. 1, 51s.; 

3, 46s. 6d.; Gartsherrie, No. 1, 5ls.; No. 3, 47s.; Summerlee, 
Nos. 1, 51s. 6d.; No, 3, 47s.; Coltness, No. 1, 55s. 6d.; No. 3, 
49s.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 47s. 6d.; 
Dalmelli n, No, 1, 49s. 6d.; No. 3, 47s. 6d.; Eglinton, No. 1, 
47s, 6d.; No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 
49s. 6d.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to only 5124 tons, compared with 8568 in the correspond- 
ing week of last year. There was ship to Germany 560 tons, 
Italy 541, United States 500, Canada 500, Holland 430, Spain and 
Portugal 270, France 220, Russia 150, India 75, Australia 50, 
other countries 315, while the quantity d hed coastwise was 
1513, against 3801. The total shipments since the beginning of 
the year are 213,479 tons, com with 184,610 in the correspond- 
ing period of 1891. 

Since last report an additional furnace has been put on basic 
iron at the Glasgow Iron Company’s works at Wishaw, and there 
are now seventy-six blowing, compared with seventy-three at this 
time last year. There are now thirty-seven furnaces producing 
ordinary and special brands, thirty-two hematite, and seven basic. 
The output of ordinary and special brands twelve months ago was 
at the rate of 13,750 tons per week; at present it is 9250 tons—a 
reduction of 4500 tons per week. On the other hand, the output 
of hematite iron twelve months ago was 3500 tons per week; it is 
now 8000 tons—an increase of 4500 tons per week. Only 1000 
tons weekly of basic iron was being made at this time last year, 
whereas the output now amounts to 1750 tons week, 

In the course of the past week the stock of pig iron in Connal 
and Co.’s Glasgow stores was reduced 3900 tons ; there has been a 
very marked reduction in stocks here and the North of England 
since the beginning of the year. On lst January last the Glasgow, 
Middlesbrough, and Cumberland warrant stores contained stocks 
aggregating in round figures 800,000 tons. There is now in these 
stores a total of 450,000 tons, showing a decrease of 350,000 tons. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced sewing machines worth £5330, 
machinery of different kinds £11,480, steel goods £9230, and 
miscellaneous iron goods £13,450. 

The finished iron trade has been quieter in the last few days. 
The requirements of the home trade are now easily met, and the 
shipping demand shows hardly any improvement. Prices are, 
however, fairly well maintained. The lowest grade of common 
bars is quoted £5 15s.; second grade, £6; highest grade, £6 2s. 6d.; 
best bars ranging from £6 5s, to £6 12s. 6d., all less the usual 
5 per cent. discount. Nail rods are at £6, and sheets £7 7s. 6d. 
There is a fair inquiry for the former, but sheets are easier. As 
yet there is little or no work available for the Eastern market, but 
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howe but a poor report to make of the iron and steel trades. 
Things appear to be weekly getting quieter. At Ebbw Vale and 
Tredegar work is very slack, and if Cyfartha and Dowlais show a 
little better appearance, it is owing only to the steel bar trade, 
which may last for a considerable time, but eventually, I fear, will 

e meee y In addition toa falling off in demand, Dowlais 
last week suffered from a breakdown at one of the mills, which in 
turn hampered others, and threw a considerable number of men 
out for a short time. I am told that most of the business done in 
iron and steel is the supplying of immediate wants. It is much to 
be regretted that a boom does not set in, as the works were never 
in better form. Large stocks of ore from Bilbao and Salta Cabello 
are held, also of pig, and wages are sufficiently low to enable iron- 
masters to compete well. 

The — on sng at reg ate enas ioe a 
s.agnant condition. Glasgow pig, 42s.; Middlesbrough, 41s.; 
hematite, 50s.; steel rails, heavy, £4 5s. to £4 7s. 6d. light, 
£5 5s. to £5 10s.; steel sheets, £7 10s. to £8 10s.; iron, £6 10s. to 
£7 10s.; Welsh bars from £5 5s. Bessemer steel bars from 
£4 12s. 6d.; Siemens, £5 to £5 5s. 

Tin-plate bars, as will be seen, show no improvement in price. 
Bessemer cokes, 12s. to 12s. 3d.; Siemens, 12s, 3d. to 12s. 6d.; 
ternes, 22s., 24s., 26s. ; best charcoal, 13s. 6d. to 13s. 9d. 

On ’Change the preminent subject of late at Swansea has been 
the difficulty in obtaining even moderate prices for tin-plates. 
Present figures are very far from being remunerative, and it would 
not be surprising if combined action were not resorted to in order 
to improve prices. This or partial stoppage of mills is certain. 
Some makers are more hopeful this week, seeing that the shipments 
have been large, and the stocks are rapidly falling, and I think 
they are justified in regarding the outlook as brighter. Last week, 
for instance, only 51,281 boxes came from the works, while the 
shipr.ents amounted to 97,872 boxes. Stocks now held only total 
135,887 boxes, which one good spurt would clear in a week. 
Makers have only to “hold on” until the American demand im- 
proves, and the weak ones are weeded out. 

There has been another small body of emigrants despatched to 
the States to aid in tin-plate work, but I learn that some, at least, 
are connected with a branch industry for Wales. Asa local paper 
ubserved, a hint is being taken from the annals of the coal trade. 
Scotland saw that its coal could not attain so high a position in 
Admiralty consideration as Welsh coal, and so journeyed to Wales 
and became coalowners there. So the Welsh tin-plate makers, if 
they cannot outrival the Americans in tin-plate, will try and 
get a share of American trade in the States themselves. 

The coal trade presents no feature of interest. The quotations 
are fairly maintained, but business is being occasionally done at 
lower figures, especially by those who do not trade in the best 
coals. In times like these ‘‘seconds” are generally weak. The 
quotations mid-week at Cardiff were as follows:—Best steam, 
lls. 3d. to 11s. 9d.; seconds, 10s, 3d. to 10s. 9d.; Monmouthshire, 
9s. 9d. to 10s. 6d.; small, 5s, 9d. 

It is the same sort of thing in house coals. I have heard of one 
coalowner with a long train of laden wagons at port ‘‘ not 

wired.” Small demand and too great a supply are common 
indications. Best is now selling from lls. 9d., No. 3 Rhondda 
11s. 6d., and small 8s. 

Coke continues weak. Present Cardiff prices are from 16s. 6d. 
furnace, and 18s, foundry. For pitwood the demand is lively, and 
supplies vm 4 scant, sales are effected in Cardiff for 17s. per ton. 

Patent fuel at Swansea is in improved demand, from 10s. 9d. to 
lls. Last week ome took place of 1820 tons to France, 1000 
> Italy, 1630 to Algeria, 2800 to Alexandria, and 1480 tons to 
reece, 

A promising company has been floated, 
capitalists, of the Caerphilly Brick, Sani' ipe, and Terra Cotta 
Manufacturing Company. The Caerphilly Valley has a big future, 
and the company by its early start bids fair to be a success. _ 

The Toudu Colliery Company, not the scene of accident, with a 
capital of £30,000, is alsoannounced, and the Mid-Glamorgan Land 
and Building Company, with a capital of £20,000, appeals also to 
small investors, with its shares of £5. 

The Tramway Company at Newport shows a profit of 
£1044 7s, 5d. on the year’s working. 

The Severn and Wye and Severn Bridge Railway Company show 
a decrease on the year of over £3000, due to the unsatisfactory 
character of the Forest of Dean coal trade. Prospects are, how- 
ever, regarded as more promising. 

A lighthouse is proposed for Portishead. 

A slight accident happened this week at the Old Dock, Newport, 
blocking it for a short time. " 

The new Home ey Mr. Asquith, paid a personal visit to 
Park Slip Colliery this week, and the scene also been visited by 
most of the leading mining engineers. It is ex that by 
Sunday the dead will all be brought out. A Mansion House 
Fund bas beenstarted. All funds, I would snggest should flow 
into the Miners’ Provident Association. Ground landlords do not 
support this Association as they should, or it would be strong 
enough to meet the claims of an . Se 

I am glad to note that in the mn now going on re ‘Sli 
ecale versus Federation,” the former is more rously supported, 
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ded that a good practical scale wil] yet be 





The opinion seems gr 
established. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BRoaDiy speaking, the condition of the German, I might as 
well say the continental, iron industry has remained unchanged 
this week. As there is a fair amount of employment secured by 
most works, this helps to keep quotations firm and to wave off any 
feeling of depression just at present. Another favourable circum. 
stance is the ye of a generally good harvest, which, if not 
very abundant in every branch, yet promises to be quite satisfac. 
tcry in those branches which are most important and essential to 
public welfare. 

In Silesia only a very slow business is still coming forward in the 
pig iron trade, makers having little or no work of any weight, 
Prices remain unchanged from those last quoted. Stocks arg 
rather increasing ; at one of the larger establishments another blast 
furnace has been blown out just lately. The slight improvement 
noticed in some special branches of the malleable iron industry has 
been pretty well maintained during the week. In plates a firmer 
— is expressed, although there is as yet little actual business 

one. 

A fairly good activity may be reported to be going on in ¢ 
Austro-Hungarian iron trade. Even in pig iron the general on 
ing has improved, demand and sale being fairly satisfactory on the 
whole. On’ the finished iron market a regular business is being 
transacted in bars as well as in plates and sheets. With regard to 
prices, a firm tone is expressed generally. An order for 3000 goods 
wagons has been given out lately. No less than twenty foreign 
firms—German, Swiss, and Belgian—offered. The results, how. 
ever, have not been published as yet, 

Reports coming in from France state the business doing on the 
iron market there to be of a quiet but, on the whole, pretty regular 
character, although orders of any importance continue to be 
extremely scarce. Prices are the same as quoted last week, 
Quietness continues to prevail in the Belgian iron and stee) indus. 
try, yet, in spite of the dulness in trade, the Syndicate is firmly 
maintaining the fixed quotations. Consumers are, therefore, 
holding back as much as ever. Export trade is reported to be 
dull in the extreme, prices being as unsatisfactory as can be 
imagined. 

In Rheinland-Westphalia the business done on the iron market 
continues to be of a fairly satisfactory character, and prices have 
been maintained with considerable firmness during the week. Iron 
ores are well \a1" for in the Siegerland, prices being for spa- 
those iron ore M. 8 to 8°40 p.t., roasted ditto M. 11 to 15, in some 
instances M. 12°50 pts net at mines. Inferior qualities are noted 
M. 10 to 11 p.t., all net at mines, For Nassau red iron ore, 50 per 
cent. contents, M. 9 to 9°20 p.t., free Dillenburg, has been paid, 
In the pig iron department an irregular employment is reported 
to be going on, but there is rather a firmer tone perceptible of 
late. On the 20th of August the Rhenish-Westphalian pig iron 
convention resolved on an advance of M. 1 p.t. for forge No. III, 
for basic, and also for foundry pig No. III. Spiegeleisen 10 to 12 
p.c. grade is still ti. > M. 55 ng Rhenish- Westphalian forge 

ig i I, M. ; No. IIL, M. 45 p.t.; Siegerland forge, 
i 48 p.t.; hematite, M. 66; foundry No. I., M. 65; No, 
IIl., M. 58; basic, M. 47°50 p.t. at works; Bessemer, M. 54 
to 55 p.t.; Luxemburg forge pig, M. 40°50 to 41°50 pt, 
Thoughout the malleable iron industry there is now a 
fair amount of activity noticeable. Only in some specially 
neglected branches of the trade the former dullness and generally 
depressed tone is still perceptible. Bars are in good call, Inland 
inquiry is termed satisfactory, and that from abroad has also 
somewhat improved of late, so that the greater part of the works 
report th lves plied with orders for the next few months, 
Prices are firm, though yielding little profit. Stocks have been 
decreasing of late. Girders continue to be well inquired for, but as 
production iderab] ds.consumption, prices cannot be ex- 
tedtoimprove. Hoopshave met with an extremely lively demand 
of late, prices showing a firm and even rising tendency, Plates are 
in good call. Orders booked up to date will secure full employ- 
ment for a considerable time tocome. Quotations, though firm, 
are scarcely paying. Here and there a rising inclination has been 
perceived just Tately. With regard to sheets, no change can be 
reported since last week, the improved demand having continued. 
Rivets are in a miserable state, prices having moved in a downward 
direction for ever so long ; but even at famine prices the workscannot 
secure orders, and activity has been restricted at almost all shops. 
Foundries and machine factories are irregularly employed, while 
the tube foundries continue in good activity on home demand, that 
for abroad leaving much to be desired. The wagon factories 
are satisfactorily occupied just at present. At a tendering at 
Karlsruhe, steel rails were offered lowest at M. 120 p.t.; sleepers, 
M. 118 p.t. 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 117°50 to 120 ; angles, M. 127°50 to 130; girders, 
M. 87 to 90 ; hoops, M. 130 to 137°50; billets, in basic and Bessemer, 
M. 85; heavy boiler plates, M. 165; tank plates, M. 150; stee! 
plates, M. 155; tank plates, M. 140; sheets, M. 140 to 150; Siegen 
thin sheets, M. 130 to 135. Iron wire rods, common quality, 
M. 125; drawn wire, in iron or steel, M. 115 to 127 ; wire nails, 
M. 130; rivets, M. 155; steel rails, M. 112 to 120; fish-plates, 
M. 117 to 135; steel sleepers, M. 112 to 123; complete sets of 
wheels and axles, M. 275 to 285 ; axles, M. 220; steel tires, M. 210 
to 230; light section rails, M. 95 to 100. : ‘ 

Tne total production of pi iron in Germany, including Luxem- 
burg, was, for the month of July, 1892, 393,893t., of which 
141,427t. were forge pig and spiegeleisen, 24,972t. Bessemer, 
174,173 t. basic, and 53,321 t. foundry pig. For July, 1891, pro- 
duction was 381,537t.; in June, 1892, it was 389,691t. From 
January Ist to July 31st, 1892, 2,790,020 t. were produced, against 
2,505,003 t. for the same period the year before. — : 

According to the Frankfurter Zeitung, a bridge will soon be 
built, which lying in the trace of the Solingen-Remscheid Railway, 
will cross the Wupperthal at Mungsten, and which is to be the 
highest bridge in Germany. The height of the ey will be no less 
than 103 metres, the length being 500 metres. The bridge is to be 
finished within two years, and is estimated to cost two millions of 
marks. The iron works, Gustavsburg, near Maine, have been 
entrusted with the execution. : 

The greater part of August has brought an intense heat to the 
central parts of the Continent, in many cases resulting in most 
unusual consequences. Railway accidents appear to bave almost 
been less numerous and less frightful than in other years, consider- 
ing the enormous frequency of passenger traffic at this season. 
But just lately the cholera danger is making rapid progress on the 
Continent, in spite of every possible precaution having been taken 
and other authorities at the places 








and enforced by munici 
which are endangered. e dreaded guest has now entered the 
country by sea, vid Hamburg, where everybody is frightened to 


death almost at his appearance, but where, it is to be hoped, the 
usual cool collection will soon return in the arranging and fixing of 
public and private measures and arrangements. ee : 

The Solingen Chamber of C ce states the condition in their 
district to be highly unsatisfactory, there being so very little work 
and so very poor prices, They express their eae change 80 
complete a eplorable in their formerly flourishing meenehes 
of industry, looking at the McKinley Bill as the principal cause he! 
their going down. There have of late been some onsnang % 
American orders, but they only come to Solingen because the 
Americans cannot as yet make these articles themselves. But 4 
soon as they are established so far, there will be still less — 
business to be looked forward to, ially as there is not muc 
hope from the South American States, where few firms would care 
to place large consignments. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 25th, 


BANKING interests express dissatisfaction and 
alarm over the continued depletion of American 
yold reserves. During seven months exports have 
exceeded imports to the value of 34,407°00 dols., 
and gold exports have reached 43,774,000 dols.; 
exportsin silver 7,280,000dcls. Thenetearningsof 
reporting railroads for the half year are in excess 
of first half of last year, the figures for 190 
roads being for 1891, 124,464 710, and for 1892, 
131,071,945 dols, The iron trade is in an improving 
‘condition. The manufacturers succeeded for the 
tirst time in twenty years in wresting a concession 
—10 per cent.—in the wages of workmen in the 
finishing departments of the mills, Work has 
been resumed in the mills throughout the country, 
and the activity will probably continue until the 
close of the year. Structural and plate iron and 
steel is wanted as fast as mills can furnish it, and 
prices for 30 to 60 days’ deliveries have been 
advanced. Steel rails are 30 dols. at mill; steel 
billets, 25°60 dols. to 26 dols.; No, 1 foundry, 
15 dols.; forge, 12°50 dols, to 13 dols.; stoc 
large. A few furnaces in Alabama will bank up 
or blow out for want of coal, because of strikes in 
in Tennessee. 








EXPERIMENTS ON FLAME.* 





Tue author began by describing four distinct 
regions of an ordinary luminous flame, the 
existence of which he thought could not be denied 
by any impartial observer. His experiments had 
arisen from a desire to understand more fully the 
chemical changes which determined this peculiar 


M.LN.A., of London. Her principal dimensions 
are :—Length over all, 327ft.; beam, 41ft.; depth 
moulded, 29ft.; and she has a deadweight are. 
ing ones of over 4600 tons. Engines will 
fitted by Messrs. Thos. Richardson and Sons, of 
Hartlepool, the sizes being 24in., 38in., and 64in., 
by 42in. stroke. Every modern improvement for 
the rapid ——— and discharging of cargo, &c., 
has been embodied in the construction of this 
vessel, As she was leaving the ways she was 
named Powderham by Miss Eugenie Rintoul, of 
Edinburgh, This ship is intended to replace one 
of smaller tonnage recently disposed of by Messrs, 
Bellamy and Co., of Plymouth. On the same 
day these builders also launched from their No, 2 
dockyard two steam trawlers of the following 
dimensions :—Length over all, 107ft. 8in.; beam, 
20ft. 5in.; depth moulded, 11ft. 8in. Engines, 
16in, and 32in, by 22in., will be fitted by the 
North-Kastern Marine Engineering Company, of 
Sunderland. Every improved appliance has been 
fitted to insure success in their special trade, and 
they also have an increased bunker capacity to 
enable them to remain at sea longer than usual, 
The first of these vessels bas been built for the 
Western Steam Trawling Company, of Milford 
Haven and Bristol, and on leaving the ways was 
named Lynmouth ; the second has been built for 
Mr. C. Morley, of Waterford, and she was 
named Camellia. 

Messrs, Earle’s Shipbuilding and Engineerin; 
Company has just launched from their H 
at Hull thes, Bruno, which they have built to 
the order of Messrs, Thomas Wilson, Sons, and 
Company, of the same town, for their Hamburg 
and general continental trade. Her dimensions 
are :—Length, 232ft.; beam, 30ft.; depth to top 
of floors, 15ft. 6in.; and the ship is built of steel 
to Lloyd’s highest class, with poop, bridge, and 
topgallant forecastle, accommodation being pro- 
vided in a neat and substantial manner for 





structure, and especially the two-fold ch 
of the outer sheath. 

He described the construction and demonstrated 
the use of his apparatus for separating the two 
cones of combustion in non-luminous flames, and 
gave a summary of the results he had obtained 
with it. He considered these results to furnish 
fresh proof that when a hydro-carbon is starved 
of oxygen, the carbon will burn more readily 
than the hydrogen, and that accordingly the 
luminosity of ordinary flames must not be ex- 
plained, as is often done, by assuming the very 
reverse of this. The luminosity of ordinary 
flames is now generally admitted to be due to the 
separation of solid carbon in the flame, and this 
must be ascribed to a decomposition or dissocia- 
tion of the hydro-carbons by heat. This heat is 
supplied by the sheath of non-luminous com- 
bustion surrounding the flame. The author con- 
siders this sheath, which consists of two parts—a 
barely visible outer part and a bright blue inner 
one—to correspond to the two cones of com- 
bustion in a non-luminous flame. The author, 
whilst admitting from the results of experiments 
made by Professor Lewes and by himself that 
acetylene was present in the interior of luminous 
flames, thought that Professor Lewes had not 
established his view that luminosity was mainly 
and essentially due to the formation and subse- 
quent dissociation of acetylene, and that he was 
altogether relying too much on this substance. 
A stady of the precise cause of carbon separation 
was being undertaken by the author with the aid 
of his tlame-cone separator, a single hydro-carbon 
—ethylene—being employed. 

Other experiments with the flame - cone 
separator relating to the spectra of metallic salts 
were exhibited. An account of these will be 
found in the report of the proceedings of Section 
A. The chief conclusion was that the spectra 
obtained when metallic salts were introduced 
into non-luminous flames were the outcome of and 
were dependent upon chemical changes. 








LAUNCHES AND TRIAL TRIPS. 





On Tuesday the steam trawlers Tyne Monarch 
and Tyne Meadows left the No. 2 dockyard of 
Sir Raylton Dixon and Co. for their official trials. 
These vessels are the third and fourth which this 
firm has built for the Tyne Steam Fishing Com- 
pany, of North Shields, the dimensions of the 
poet vessels being :— Length over all, 107ft. 8in. ; 
eam, 20ft. 5in.; depth moulded, 11ft. 8in.; and 
they are fitted with engines 1l4in., 18in., and 
29in., by 2lin., by Messrs. Worth, Mackenzie, 
and Co., of Stockton, The vessels have been 
specially built for the North Sea fishing trade, 
and have every modern improvement to tit them 
for their particular work. As a conclusion to 
what we are informed were very successful trials, 
the vessels were run round to the Tyne, the 
chairman and directors of the fishing company 
being on board, 

Oo Wednesday, the 24th inst, there was 
launched from the yard of the Royal Shipbuild- 
ing and Engineering Company, at Flushing, a 
steel screw steamer, built on account of the 
Rotterdam Lloyd Line of mail steamers to 
Batavia, and of the following dimensions :— 
Length, 348ft.; breadth, 38ft.; depth, 27ft., 
moulded ; built to the highest class of Veritas, 
This vessel has accommodation for thirty-nine 
first-class, twenty-four second-class, ond 300 
third-class passengers. The engines ara to be 
— by the same builders, and are quad- 
ruple-expansive, with cylinders 24in., 36in., 
48in., and 72'n. by 42’n, stroke. The working 
pressure is 200 lb. They are calculated to 
indicate 2000-horse power at sea, and to drive 
the vessel full 12 knots. This is the fifth set of 
engines of this type which the Rotterdam Lloyd 
Company have running in their line, the coal 
consumption of which is exceedingly low. On 
leaving the ways the vessel was named the 
Gedeh by Miss Janszcn, eldest daughter of the 
company’s shipbuilder. 

On Saturday morning Sir Raylton Dixon and 
Co, launched from their Cleveland Dockyard, 
Middlesbrough, a fine spar-decked steel steamer, 
which has been built to the order of Messrs. The 
Powderham Steamsbip Company, of Piymouth, 


under the superintendence of Mr. George Walker, 


* British Association, Section b, atatrent of . er 
by Mr. Artbur Spnquells, B.Sy, pep 





gers in the Poop, for officers under the 
bridge at the after end, and for the crew in the 
forecastle, while the fore part of the bridge is 
arranged for emi ts and for horses, besides 
which ’tween decks are laid forward with the 
necessary conveniences should it be found 
requisite to increase the emigrant accommoda- 
tion. The vessel is fitted for water-ballast ina 
double bottom on the cellular — all fore 
and aft, and bas a powerful ballast donkey 
for emptying this space. She has four large 
steam winches and a good ontfit of derricks for 
working cargo, and the hatches are all of great 
size to facilitate rapid loading and discharging. 
The ship will be steered by Amos and Smith’s 
steam steering gear worked from amidships, supple- 
mented by a powerful hand screw-gear aft. The 
rig is that of a two-masted schooner, with fore- 
and-aft canvas for steadying, and the boats are 
in accordance with the provisions of the L.S.A. 
Act. The ship has been designed for and will 
be fitted by the builders with machinery of the 
latest type, to drive her at a speed considerably 
in excess of the present steamers running from 
Hull to Hamburg, and in this respect the Bruno 
will no doubt compare favourably with the 
fastest steamers engaged in the trade from 
Grimsby or elsewhere. 

There was launched on Tuesday morning from 
the shipbuilding yard of Messrs. Schlesinger, 
Davis, and Co., a steel screw steamer named the 
Pandora, built to the order of a London firm. 
Her length is 121ft., beam 23ft., and depth 
8ft. 7in. The vessel is specially adapted to the 
coasting trade, and will carry a large deadweight 
upon an exceptionally light draught of water. 
She is built to class 100 Al at Lloyd’s, A raised 
quarter deck extends over the engines, which are 
placed aft, and upon the fore end of it is built a 
short bridge containing the captain’s and officers’ 
berths, &c. The engineers are berthed under the 
quarter deck aft, and the crew in a sunk fore- 
castle. The vessel will be rigged as a fore-and- 
aft schooner, with jib-headed trysails, and in 
order that she may pass under bridges the masts 
and funnel are made to lower, All the most 
modern improvements have been introduced for 
the rapid loading and discharging of cargo. The 
ergines have been constructed by Messrs. Hedley 
bm Boyd, of North Shields, and are of the com- 
pound type, with cylinders 13in, and 26in, 
diameter, with a stroke of 16in. 








To DRAIN THE ZUYDER ZEE.—The commercial 
and technical societies of Holland have petitioned 
the Government to advance the work upon the 
draining of the Zuyder Zee as fast as sible, 
The estimated cost of the work is 76,000,000 dols, 
It requires the erection of a dyke 26ft. high 
and twenty-five miles long, and involves the 
removal and reconstruction of the coast 
defences. 


NAVAL ENGINEER APPOINTMENTS. —The folluw- 
ing appointments have been made at the 
Admiralty :—Fleet engineer: William Gilbert, to 
the Vivid, for the Gurgon—to date August 19th, 
Staff enyineers: William B. Rock, to the Alex- 
andra, and John T. H. Denny, to the Neptune— 
both to date August 19th, Chicf engineers : 
George Aborn, to the Camhrian—to date August 
19th; Joseph H. W. H. Ellis, to the President, 
additional—to date August 20ch. LE igineers: 
David J. Bennett, to the Phzeton, and William F. 
Stewart, to the Sandfly, in lieu of chief engineers, 
and Harold E H. Ash, to the Vernon, additional 
—to date August 15:h; C, V. Hardcastle, to the 
Resolution ; Herbert B. T. Cox, to the G.bralter; 
Charles Banister, to the Ramillies; F. M. D. 
Spry, to the Firebrand; Harry G Andrews, to 
the Victor Emmanuel, additional ; George Rin- 
sivy, to the Jaseur; William H, Pullett, to the 
Ooyx; William J. Hender, to the Alarm— 
all to date August 19th; William H. Pippett 
and Bertram J. R. Guise, to the Camperdown ; 
Percy D. Martel, to the Euphrates ; and John T. 
H. Ward, to the Hero. Assistant engineers: 
Henry E. Tregenna, to the Impérieuse-—to date 
August 19th; Ejiwin Caster and Ernest D. 
Mallinson, to the Camperdown—to date July 21st, 
Prob. assistant engineers: William E. Hatherby, 
to the Camperdown—to date July 21st; George 
Wormald, to the E:phrates, and Arthur P. 8, 
Spencer, to the Crocodile—to date Augnst 19th. 
Staff Engineer Robert Vine, of H.M.S. Royal 
Sovereign, has been advanced to the rack of 
Fleet Engineer, 





THE PATENT JOURNAL, 
Condensed from ‘The Iiustroted Official Journal of 





Application for Letters Patent. 


«", When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


17th August, 1892. 
ee Srreet Boxes, R T. Preston and H. F. Rutter, 


on, 

14,864. Hook, G, Sulzer, Liverpool 

14,865, Stampine Tickets, W. P. Thompson.—(C. M. 
Platen, Austria ) 

14,866. Toy BuacksmitHs, W. Cottrell, London. 

14,867. Manuracture of Fasaic Groves, F, A. Land- 


, London. 

14,868. Warer-cLosets, J. Day, London. 

14,869. Moron Mecuanisem for WugeELeD VeHIcueEs, G. 
F. Lutticke, London. 

— Lamps, W. Doolan and R. J. Hadlington, 


ndon. 

14,871. Startine Sypuons of Cisterns, W. B. H. Dray- 
son, London. 

Se Trats to Feepine Borries, C. Gumbart, 

ndon. 

14,873. Waeets, W. Hemingway, London. 

14,874 AsceRtarnine VeLocity of Venicies, E. Shaw, 
Bristol. 

14,875. Creatina Dravucuts, A. Kobylanski and E. P. 
Percival, London. 

14,876. Cugckina and ReoistrRine Receipts, G. H. 
Taylor, London. 

14,877. Connectinc Bett Puuiey., C. Echlickeysen, 
London. 

14,878. Lamp Snape and Reriecror ComsBinep, J. 
Hesse, London. 

14,879. Feep Apparatus for Printinc Macutines, T. 
‘Theeuwissen, London. 

14 aes Stream, &c, M. Honigmann, 

ondon, 

14.881. New CuemicaL Compounns, H. E. Newton. — 
(The Farbenfubriken vormals F. Bayer and Co, 
Germany.) 

14,882. Improvep Corset, E. Perkins and M. Tinsley, 
London. 


ndon. 

14,883. Inkine Pap, M. Lindner, London. 

14,884. Horse Savors, 8, A. Owen, | ondon. 

14,885. Printine FaBuics, H. H. Lake.—(E. Cousin, 
France.) 

14 886. Cut-out Switcnes, A. Wright, London. 

14,887. Steam Boinine ApPpakar.is, J. VU. Peterson, 
London. 

14,888. Paints, R Kieffert and H. Thirion, London. 

14,889. Cements, R. Kieffert and H. Thirion, London. 

14,890. Paopucrion of SUPEKHEATED StEam, A. Brato- 
luboff, London. 

14,891. Ware. Gearine, A. A. Garside. London. 

—— for Doors, W. W. and A W. Paterson, 


ndon. 
14 jon Type-waiters, A. J. Boult.—(C. Spiro, United 
tates. 
14,894. Pen and DissoLusLe Susstance ComBinegD, C. 
Walker, London. 


18th August, 1892. 


14,895. Rock Dritt, T. F. Farrell, London. 
> ee for Launviky Purposss, B. Pitt, 


ristol. 
14,897. Gotr CLus3, H. G. Hutchinson, Eastbourne. 
14,898. Nicat Gowss and Cuemiszs, W. Mackie, 
idbam. 
14,899. HorsesHor, F. Goodwin, London. 
14,900, ELrvators, J. Buchanan, jun., Liverpool. 
14,901. Boppuvs, Too. HanDies, &c., H. Seckelson, 
Manchester. 
14,902. Weiu Hino Macuines, J. Hines, Glasgow. 
14,903. Brake for Bicycies, &c, A. Fletcher, Man- 
chester. ° 
14,904. Boxes for Pacxtse Harts, F. Smith, Man- 


chester. 
—. Makino Casks, &c., J. H. Hall and D. Parry, 
ndon, 
14,906. Garnett Tzera in Carpine Enornezs, H. R. 
pel, Manchester. 
14.907. Tire InFuators, R. F. Hall and C. K. Welch, 
Birmingham. 
14 908. Means for PropeLtinc VessE.s, T. Vernon, 
London. 
14,909. Woven Wire for Suips’ Beratus, W. P. Hoskins, 
Birmingham. 


14,910. VenTILaTION ApPaRaTus, G. Rose, Glasgow. 

14,911. LiguTninc CLEANSING PasTE, A. Morley, 
Burslem. 

14,912. Brooms, L. Iredell, London. 

14,913. Pumps, G. T. Hyde —(J/. Muemecke, Germany.) 

14,914, CHIMNEY-POT A1TACHMENT, &c, J. W. James, 
Manchester. 

14,915. Barcks and ArtiFiciaL Srowss, J. Masters, 
Manchester. 

14 916. CLotru, W. G. Thomson, London. 

14,917. Door Knoss, J. C and C. Tildesley, I ondon. 

14,918 Cycie WaeeLs, K. R, Gubbius and G. Harcourt, 


mdon. 

14.919. Brarines for VELociPED:s, I, W. Dvuglass, 
ndon. 

— ALuminium Sorper, E. Goll and C. Vatcky, 


mdon. 

14.921. Pitts, A. Cartwright, London. 

14,922. CaraMeNniIAL Bexts, R. 8. Williamson, London. 

14,923. SuncicaL NesDLte Hoipers, C. W. Krohne, 
London. 

14,924. Inpicatrne Devices for InnaLers, C. W. 
Krohne, London. 

14,925. CuinpREN’s Mait-carts, &c., H. Hawkesford, 
London. 

14 926. Separators, J. U. Askham, London. 

14927. CoLourniInG Mattery, H. E. Newtua. — (The 
Farbenfabriken vormals friedrich Bayer and Co., 
Germany ) 

14928. Nus-sPARKING Swnca, F. H. Medhurst, 
London. 

14,929. Sap Irons, R. Davies, London. 

14,930. Kevorvine Canps, A J. Boult—({E. Appen- 
zeller and C. Lentz Belgium, and E. Filleul, Germany ) 

14,981. Game of SKILL, K. Green, jun., and J.J. Green, 
Liverpool. 

14 ~ Coin-FRE}D MecHanism, J. T. Calland, Liver- 


pool. 

14,933, BaB:es’ SoutHers, M. D. Armstrong, London. 

14934. ‘T:Bi1aCH AthANGAMENTS, W. F. Stanley, 
London. 

14,985. Nams, A. R. A. Ayres, London. 

14,986. Furvino Kay bBuakps, F. W. Hedgeland, 


mdon. 
— Spri..c CLutcues for Pipes, F. W. Hedgeland, 


ndon, 

14,938. Ciasp, L. W. Shedden, London. 

14.939. Travel LING PLaTFORMs Or MOVABLE SCaF FOLDS, 
K. A. Frosell, London. 

a oo Ho.tpine Bo1Tiss, J. R. Toylor aud T. Keble, 


on. : 

14,941 PorTaBce Batcony fr Winpow C.Ezanina, J. 
Sanders, London. 

14,948 Construction of Tr:cycirs, W. H. Beard, 
Loudon. 

14,913. BLeacaine Woot, C. A. Sablstrém and E. Parr, 


udon. 
14.944. Puncatna Boot Eve.et Hous, H. Wright, 
on. 
14,945. MantFracTuRE cf CaLorine, H. W. Wallis, 
London. 
14.946. Manoracture of CHLorine, H. W. Wallis, 
ndon. 
14 947. Ecictr c Storace Batrerigs, A. J. Jarman, 
Londun. 


14,948. Prockanaes for TyeatRes, L, Felbermarn, 
Londen, 





14,949. Percussive Druitt Mecuanisu, J. Dulait, 
mdon. 


Lo 


19th August, 1892. 
— Spanners, &., J. Howlett, Kingston-upon- 
14,951. Inrant Foop Warmer, &., A. E. Kent, 
Londo: 


n. 
14 952. PHotocraPHic Cameras, J. Shew, London. 
14,958. Sarety Fixes for Finczr Naixs, D. W. Fessey, 


don. 
14,954. Raisinc Sasues of Winpows, L. G. Russell,. 


ing % 

14,955. HorsesHoe Paps, W. Beale, London. 

ug ong Lames for Bakers’ Ovens, A. A. Selig, 
Lon 


on. 

14,957. Strap Hanpvzs, D. B. Harris and H. Halladay, 
Birmingham. 

— Raisine Suips’ Boats, E. Taylor, Stockton on- 


‘ees. 
ne Va.ve for Tings, H. Lucas and H. Yeomans, 


irmingham. 
14,960. Dampina SHeets for Copyine, F. Mottershall, 
on. 
14,961. Meta Traps for Barus, T. Robinson, Man- 
es) . 
14,962, Cure for Umprecas and Sticks, W. B. Bach, 
ge eg 
14,968. MeraL Workine Toois, C. J. L. Leffler, 
Sheffield. 


e' . 
14,964. Nuttocks, J. R. Peacock and 8. Ward, 
sheffield. 
14,965. Burren, &c., for Spinwinc Muves, R. Ross, 
ndon. 
14,966. HAMMER-HEADED Go.LF C.UvpB, Sir W. H. Dal- 
rymple, Bart., North Berwick. 
14,967. Hanpie for Jars or Cans, H. J. Gill, Guild- 


‘ord. 

14,968. Countina Paper, W. Howard and W. Jameson, 
London. 

14,969. War Versets, A. McDougall, Manchester. 

14,970. Boats for TransporTING RaiLRoaD Cars, 4. 
McDougall, Manchester. 

14,971. Tank SHps or Boats, A. McDougall, Man- 
chester. 

14,972. Fioatine VessEts, A. McDougall, Manchester. 

14,973. AncHors, A. McDougall, Manchester. 

14,974. Execrric Measugina Instruments, W. T. 
Goolden and 8. Evershed, London. 

14,975. Buinp Rote, J. White, Nottingham. 

14,976. Automatic VaLvE Gear, J. Keith, Glasgow. 

14,977. Perroratine, &c., Apparatus, T. B. Ralston, 


Ww. 
14,978. Automatic CasH Titt, W. H. Jackson, 


14,979. Bavt or Ftoat Vatves, G. Rose, Glasgow. 

_ Bakiye or Cookine Ovens, C. Cobley, Dun- 
8 ie. 

—_ Divers’ Dresses, C. Johnsen and E. Petersen, 


on. 
14,982. DeaLine with Biast Furnace 8x<, T. D. Rock, 
ndon. 
14,983. Protector for UmBreias, H. G. G. Wilkins, 
Ealin 


ig. 
14 984. KoLer, W. Gunn, Manchester. 

14,985. Apparatus for Propucinc Currents of 
InFLAMMABLE GasEs and AiR, T. Bletcher, London. 
14 a a Box Cuanainc MecuanisqM, P. Haardt, 

ondon. 
“=. Minion Pracarp Apparatus, G. Barthels, 
nd: 


on. 

14,988. Divipine and Suspivipine Lives into Equat 
Parts, E. G. Brewer.—(R. P. de Sennevoy, France ) 
14 989. Baipie Bit, D. F. Levesque.—(0. and J. Combs, 

United States.) 
14,990. Buttons, C. Ringeling, London. 
14 991. Cycie Tires, H. W. Verdon, London. 
14,992 Maxine JoncrTions with Eaki HENWARE DRAINS, 
fs ulton, London. 
14,993. New Dye Srurrs, G. Pitt.—(L. Cassella and Co., 


lermany. 

14,994. Draivinc Gear of VeLocirepes, G. T. Smith 
and J. Parrott, London. 

14,995. Cases for Macic Lanterns, H. C. Newton, 

on. 

14,996. VeLocipepes, J. de Side Saint-Julien, London. 

14,997. Gas Governor, G. ikian, London. 

14,998. TexTILe Goons, F. C.@>hristmas, London. 

14,999. Preservinc Tube Piares of Borers, E. A. 
Cowper, London. 

15,000. Dyemnc, &., Spun Yarw, J. O. Obermaier, 
Lon 


on. 

15,001. aaa for Semouina, &c , J. Higginbottom, 

vel 

15,002. ‘TRansMiTTING TeLEFHONIC SicNats, J. Hines, 

verpoo! 

15,008. RETarninc Wrxpows in Position, J. Wadding- 
ton and J. Pendlebury, Liverpool. 

15,004. Meratiic Packina, W. H. Bodfish, J. Ramsey, 
and R. Carleton, London. 

15,005. Appakatus for DispLayine Goons, E, Gaillard, 
London. 

15,006. Orcans, R. W. Jackson, London. 

15,007. Door Cutc«, T. E. Winslade and J. N. Jerkizs, 
Lond n. 

15,008. Toy, A. Seligmann, London. 

15,009. Saw SETTING Apparatus, A. Jonessand E. 
Shepherd, Birmingham. 

15,010. ScaLpoxe or Sirrinc Processes, C. "Walker, 
Birmingham. 

15,011. CounteRactine the Pressure of JouRNALS, 
C. G. P. de Laval, London. 

15,012, Exrractine Fat from Woot, J. Trent and G. 
Henderson, London. 

15,013. PREVENTING the Fouttne of Scriw PROPELLERS, 
F. Thomson. (J. Thomson, China.) 

15,014. Stanp for Bicycuies, &. T. Turner, London. 

15,015. LaBeL, G. T. Turner, London. 


20th August, 1892. 


15,016. Hotpinc Gotr CLuB3 Heaps Upwarps, F, G. 
A. Wiehe, Loudon. 

15,017. Knives, C. C. Balston and F. W. Barker, 
London, 

15,018. ScarroLp and Lappger, E. Partridge, sen., 
Yorkshire. 

15,019. Preumatic Tires fur WHeeE.s, W. Golding, 
Manchester. 

15,020. ParaLteL Vices, W. P. Fox and T. Fox, 
Sheffield. 

15,021. Cycirs, E. Yeomans, Birmingham. 

15,022. ALARM and FiRk-+XTINGUISRI G APPARATUS, 
G. Bradley ana W. Metcalf, jun., London. 

15,023. LirxsBoats, A. Brownlie, Glasgow. 

15,024. Topacco Poucs, A. B. Ferguson and R. J. Key, 


on. 

15,025. SprnpLes of Spinnine Macuinery, J. Wood, 
Keighley. 

15,026. AvarM Sicnats for Taans, H. Williams, Glas- 


we 

15,027, Heap Vatves for Pcmps, W. Cooper, 
London. 

15,028. Mup-cuarp fur Trovusins, J. E. Moorhouse, 
Bradf 


ord. 

15,029. Sanp Biasts, G. Green aud F. G. Thcmpson, 
Huddersfield. 

15,80. ManvFacTuRInG Fives and Ra:ps, C. Garfitt, 
sheffield. 

15,031. ScREW-GILL Macuingky, J. C. Walker and J. 
E. Stephenson, Bradford. 

15,032. Power MxcuanisM for VFLociprpes, J. Cleugh, 
R. Illingworth, and J. Bush, Bradford. 

15,038. Steam Encinxs, W. Menzies and J. Stenhouse, 
Newcastle on-Tyne. 

15,084. RecuLatine the Suppty cf O11, G. Hitchecck, 
and J. A. and A. J. Drake, Sheffield. 

15,035. AuToMaTic SwitcHes, J. H. Rider, Halifax. 

15,036. Se_¥F-seTTING TraP for Micr, &c , G. KE. hirst, 


Bath. 
15,037. Steam Vaccotm Puisc meters, F. Quenstedt, 


ondon. 
15.088. Winpixa for Clocks, A. E. Vidal ang G. Her: 
yiew, London, * ™ ; 


ve 
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— Mowry Box, A. D. Robinson and J. W. Brooks, 


15,040. Prowrive Excecrros, A. Gray, London. 

15,041. Lamps, J. C. Dobbie, Glasgow. 

15,042. TIN-PLATEs, Price and T. 8S. Payne, 
London. 

15 043. Braxes for Vans and Bussss, 8. I. Emanuel, 
London. 

15,044. Sartry SHor for Laporrs, L. W. Sutcliffe, 
Manchester. 

15,045. Water closets, A. M. Fowler, jun., Man- 
chester. 

15,046. Merat Covers for Tea-pors, J. Shimmin, 


ug: 

15,047. Taerr Prevention Device, J. and F. Hilton, 
Manchester. 

15,088. Securatne Rattway Jornrs, T. Stirland aud J. 
Singleton, Mauchester. 

15,049. Jomvtrina Leataxr Drivina Banp3, A Ford, 
Birmingham. 

15,050. Osrarvaxc Oericat Itiustovs, Thompso:'s 
Patent Gravity Switchback Railw:y Company, Li, 
and A. B. Pickard, London. 

15051 Fivrers, W. £. Caddell, London. 

15 052. Furnace Fire Bars, W. P. Thomson.—{C. W. 
Fleischmann and C. Fischer, Germany ) 

15,53. Hotpers for Umpagiuas, &c, J. Goodwin, 
London. 

15,034 Sregam Escine Governors, J. Jones, Man- 
chester. 

15 055. Car Cup fr Markina Stock, T O. Turnbull, 
London. 

15,056. Manuracture of Dye Srorrs. H. E. Newton. 
—(The Farbenfubriken vormals F. Bayer and Co., 
Germaa 

15,057. Exvecrric Arc Lamps, J. Brockie, London. 

15,058 ALtoy:nG the Scxracss of MetaL Wires, E. 
Martin, London. 

15.059. Portagpce Ecectaic Incanpgescent Lamps, H. 
C. Gover, London 

15,060. Propucixe Err:cts on Grass, J. Reynolds, 
London. 

15 061. Daum Srrevtcatxe Apparatus, C. W. H. Houer, 
London. 

15,062. Reruryinc Conpgexsep Watirk into BorLsrs, 
L. Johnstone, London. 

15,063. Testrse the Heat of ‘“ Biixp” 
Parsses, R C. Mackay London. 

15 034. Neck Banos of Unpsr Garments, M. Wilson, 
London. 

15 065. Barret Keys J. B Chatterton, London. 

15,063. Execraicat Cur-ours, C. E. Webber and G. H. 
Nisbett, London. 

15,067. Daessinc for Vines, E. Groce and E. R d, 


BLockixa 


15,127. Vewrmatinc Piants, M. R. Ruble and J. 
Ureeland, 
15,128. Preservine Boos, G. Farquhar, jun., and R. 


orth, London. 
15,129. Harr Curppers, J. Y. Johnson.—(Brown and 
rpe Manufacturing Company, United States.) 
15,180. Brttiarp CusHions, H. Walder, London. 
15,131. ApsusTaBLe Apparatus for Fint-Grate3, J. 
Payne, Aberdare. 
15,182 Foo and Danogr Sionat Apparatus, J. H. T. 
Morris, Sinder! » 
15,183. Srationary Bicycue, T. Harrison, Bradford. 
15,184. Apparatus for SHeep Diprixe, J. Myatt, Staf- 


‘o re. 

15,135. Gas Srove for Heatine and Licatiye, T. B. 
Jack, London. 

15,136. “ Mures” for Srrincep I wsTrRuMENTS, E. K. 
Heaps, Sheffield. 

15,187. Tasie Cutvery, J. Rose, Sheffield. 

15,138. Cottark and ScarF Fastener, J. T. Bradley, 


London. 
15,189. Earraexware Basixs, T. F. Stansfield, 
London. 
15,140. Fuawace Door Oprner D. Curry, London, 
15,14L. Recrprocatine Saws, J. Andrew, Glasgow. 
15,142. Ratsise, &c , Wispow SasHes, G. H. Staite, 
ive 1. 
15,148. a G. E. Wholton and C. E. Sibson, 
eicester. 
15,144. Rs votvixe Heets for Boors, T. Humpage and 
H, I. Jacques, Bristol. 
— Grispine of Carp C.oTaino, W. Noton, 


15,146. METALLIC Wacners, R. W. Anderson, Liver- 


ol. 

ister. ArtiFiciat Stone Compositioy, J. E. Keseling 
and C. Fuchs, jun., Glasgow. 

15,148. Makose Sprrat Spainos, P. Fraser, London. 

15,149. Breast Supports, H. Schindler, London. 

. Boor. and Sxoes, W. L. Morton. Liverpool. 

. Invattp: Bep, W. W. Watson, London. 


15,152. Barcur Merauuic Deposits, W. P. Thompson, 
Liverpool. 

15.158. Rotter Skates and Rotiers, T. Chaplin, 
London. 


15 154. Wrre Kvorrinc Macurings, P. Fraser, London. 

15,155. New Scuoor Siate Cieaner, J. Masters, Man- 
chester. 

15 156. Castors for Furniture, M. A. Sankey, Man- 
chester. 

15,157. Pracrxo Ratway Sweepers, T. Whitehead, 
Birmingham. 

15 158 Securina Tuses of Borers, C. N. W dia, 





mdon. 

15,068. Stgam Enoives, M. H. Robinson, London. 

15,059. MuxttirvusvcsRr Borters, M. C. Drory. London. 

15,070. ARMouRED ToRRETs, G. Redfern.—(B. 
Ternstrom, France.) 

15,07L. Exposition Enorngs, R. Edwards, London. 

15,072. Cycce Brakes and Mupovuarp-, G. Arnold, 
St. Leonard’s-on-Sea. 

15,073. Cuurns, J. McDowell, Glasgow. 

15,074. Vetver Fapaics, G. Juel, London. 

15,075. Puppitne Furnaces, J. von Langer and L. 
Cooper, London. 

15,076. Licut Daaucut Steamers, &c ,8. A. Johnson, 

mdon. 

15,077. Cuance Detiverer, A. and 8. G. Whitehouse, 
Birmingham. 

15,078. Patent Patnrine Macuise, G. W. H. Wyatt, 
London. 

15.079. Packuse Matcaes in Boxes, C. J. Bolinder and 
M. Kjellberg. London. 

15 080. ANGLE Measurine Instruments, C. A. Barnes, 
London. 

15,081. Servine Bavzraces, &c ,on TaBces, R. Hogg, 
London. 

15,082. Dyeovo Antmat Fipres, &c, F. Obermayer, 
London. 

15083. Mancr.crure of Atum«ntum F.voripe, L. 
Grabau, London. 


22nd August, 1892. 

15,084. Mecuanicat C.orags Barusn, D. Salomon, 
Northampton. 

15,085. Hotpuyva Laprgy’ Dassses, W. Quine, jun., 
Douglas. 

15,086. Tray, D. Sdlomon. Northampton 

15,087. Carpinc Woot, &c., F.paes, W. Eastwood, 
Halifax. 

15,088. Mrxtnc Pan; for Jams, R. Low, Dundee 

15,089. son amaaeae Catp3, &c , for Looms, J. Bentley 

‘ord. 

15,090. Brace Dritt., J. Miler, Leeds. 

15,091. Paper Twine Macuines, G. L. Brownell, 
Glaszow. 

15 092. Weicn’ne Maca‘nes, H. B. Sleeman —(R N. 
Coghlan, India ) 

15 a Gear of Ssrety Bicyc.es B. R. Mills, 

mdon. 

15,094. Kyirrrnc Macaines, W. J. Ford, Leicester 

15,095. Recutatine the Apmisston of Arr to Foanaces, 
J. K. Broadbent, Manchester 

15,096. Merattic Packtna for P.ston Rop, H. 
Brewer, Harrogate 


15,097. Ruwers, W. Lees, Manchester. 

15,098. Hanp ProrocRaPpsi:c Camcras, F. Mia’'l, 
London. 

15,099. Bott and Rop-curtine Macatnes, W. March, 
London. 


15,100. Screw pzes, &c., C. Gollot and C. Gollot 
d 


ndon 

15,101. Cicarnetre Papzr Cases, W. 8. Frost, 
London. 

15,102. Gioves. W. 8. Frost, London 

15,103. Oxz-Ta1cccr DovBce Goss, &c., T. Southgate, 
London. 

15,104 Stream Fire Evornes, J. C. Merryweather and 
Cc. J. W. Jakeman, London. 

15,105. Fius Connector for Cammyey Sasarr, J. 

5*mer, London. 


15,105. Jackets and Sxtars for Wome, J. Faller, 
London. 
15 107. Cuam or Serocket Wazers, W. Biddles, 


London. 

15,108. Batioons, W. Jones, Lond n. 

15,109. Device for Sroprina Hours in Leatuer, &, 
P. E. Anthony, London. 

15.110. Capinet for Hotpixe Corts, A W. Nicholls, 
London. 

15,111. Cuostnc Devices for Botties, &c., A. W 
Schroedter, London. 

15,112. Norand Catca for Fish Pirates, C. Duffield, 
London. 

15,113 Caustic 3opa &c., J. P. Roubertie, V. Lapeyre, 
and U. Greuier, London. 

15.114. Propcc no Lerrers for Apvertisixa, T. 8. 
Young, London. 

15,115. Ramt-way Ratts, G. Brockelhank, Surrey. ‘ 

15,116. Lacep Boois and Suvrs, E. Don and J. 
Dearsly, London. 

15,117. Spriwsino Macuiyes, G. A. Hempel, London. 

15,1°8. ** Dicktes Carpet,” H. Edwards. London. 

15119. AppaRatos for Preventise Ratcway Acct 
pents, J. M. Laffas, London. 

15,120 Evecrrica, Accomu.ators, H. W. Headland, 
London. 

15 121. Piasororte Acrions, Brooks, Limited, ant J. J. 
Robinson, London. 

15,122. Storace of IvrLtawmM«BcrE Gas for GeneRaL 
Porposes, W. H. Beck —(B de Lissa Australia ) 

15 123. Orennes f or Cans, &c , W. P. Thompson.—(M. 
Ovstreich, Germany.) 


23rd August, 1892. 


15,124. Apparatus for Cootine Liqguips, G. H. Rich- 
mond, Manchester. 

ee Cvosure for Botries, Jars, &c., H. Grauel, 
Lon: 


on, 
15.123. EXTINGUISHING 3as-FLAMzS, &., J, Eckersley, 


London. 








15,159. Cop Liver Om Jetty, J. Thomson, Port- 
gordon. 

15,160. Warstcoat Sprine, H. M. Parsons, Chorley. 

15,161. Rotary Currinc Toors, T. Sowerbutts, 


Halifax. 

15,162. Conrucatep Sueet Giacs, W. L. Pilkington, 
Liverpool. 

15,168. Riws of Cyvcce Wueexs, 8. H. Stubbs, Man- 
chester. 

15,164. Purification of WaTeR-supPpLy Systems, R 
da’ Heureuse, London. 

15,165. Distrrectinc Drarys, W. A. Wood and H. 
Hobden, Plumstead. 

15,166. PoataBLe CanpLe Hoxipers, A. Dohn, 
London. 

15,167. ILLuminat#p Srexs, B. J B. Mills (A. D. 
Page and £. J. McAllister, United States ) 

15,168 Mutt-rusuLar Borvers, B. J.B. Mills —(A 
Coignet, Fri »ce.) 

15,169. Topw P:pex, D. F. and H. P. Mandrillon, 
and L. C. Gay, London. 

15,170. ELectro-MaGNeTIC ALARM AppaRAtTvs, B. 
Hoffman, London. 

15,171. Vatvas for Sream Enornes, &c., T. T. Tucker, 
London. 

15,172. Game, O Otto, London. 

15,173. Facitrtatine the Exeansion and Contraction 
of Borer Toses, &c, T. Vernon and J. A. Sillars, 
London. 

15,174. W:Ter-cLosets, R. Haddan.—{@. J. Kremelberg, 
Onited States.) 

15,175. Transmission of Power, A. Bousquet, E. 
Lasbax. and A. Lacomme, London. 

15,176 Movip3 
London. 

15 177. Protection of Cycite Tires, &c., E Burris, 


for CLosep Cyiinpers, F. X. Black, 


mdon. 

15,178. Worxive Sewmrc Macatngs, &c., J. and B. T. 
Clark, London. 

15,179. AgM-Rests fur TeLepHow® Operators, J R. 
Bailey, L. C. Lincoln, and the Woonsocket Edge 
Tool Company, London. 

15,189. ComBtnation BepsteaD, TaBie, &c., R. N. 

rger, Loudon. 

15,181. Extraction and Lix viation, C. M. King, 
London. 

15.182. Game, A. B Sne!'l, London. 

15,183. Mrivers’ Sare:y Lamp, P. Holland, Man- 
chester. 

15,184. Doe-surp, F. T. K Raker, London. 

15,185 Srampinc Traape Marks on Goops, R. Wall- 
work, London 

15.186. Vessecs for L:quips, T. M. Ash and H. W. Gil, 


Lenion. 
15 187. Recucatino Grow Lamps, A. E Le Rossignol, 
ndon. 
15,188 Exvecrric Arc Lamps, E F. H. I. Lauckert, 
Londo’ 


nD. 
15.189. Horse Hoes. J. G. C. Bull, London. 
15,190. BrusH-Daawinc Macuinery, G T. Turner, 


mdon. 

15,191. Tausses G Trouvé and P. Davidson, London. 

15,192. Letrer-c .pyinc Apparatos, F. Mottershall, 
London. 

15.193. Wer Serxnrsa Frames for Fiax, &, J. P. 
S‘rangman. London. 

15,194 T+Lepao.e T«aNnsmirrer, E. L. Mayer and A, 
C Jameson. London. 

15,195. Rart Jomnt, G G. Stacy. London. 

15,196. Wave power Moror, C. Strutt, London. 

15,197. Ececrrotytic Apparatus, H. M. E. Andreoli, 
London. 

214th August, 1892. 


15,198. Savcepans and other Uren:11s, E A. Marshall 
Worcester 
15.199. P.gzvexstixc Rousp Ssovutpers, A. Scott 


ndon 

15,200. Geixyprxc Macuing for Breap Croums;, J. 
Boroe. Liverpoo' 

15,201. Domestic Hor-water Apparatus, J. Walker, 
Liverpool. 

15,207. Cyc.rs, F. Westwood, Birmingham. 

15,208. Rovasy Bornisnine, &c., Macnine, J. Pain, 


mdon. 
15,204 B.17.r Cooter, W. Dawson, Newcastle-or- 
ne 
15,205 Coss: mina Sm xe, J. Byes and T. Kels.ll 
alifax. 
15,206. Exrraction of Gotp from Ore, J. D. Gilmour, 
‘ow. 


15,207. Tit Reotsters & Swallow, London. 

15,208. Corsets, J. Walker aud J. Tetlow, Man- 
chester. 

15,209. Door Fasten:nos, W. B. Bro ker Bootle. 

15,210. Apptyoxe Pressure to Routes, LH. C. Longs- 
don, Keighk y. 

15,211. Psgom ric Tires, R. W. Buss: and C. Chandler, 
Birmi: gham. 

15,212. Fiv aive Water cLosets, H Li,htfo_t and O. 
Wright, Manch ster. 

— Gas Licur [.T«nsiF.gR, J. T. Guthrie, Leeds, 


15,214. Camvty-tops J. McGraw, Liverpool. 
15,215 Constxuct.ox of 3:Dz Sappies, W. P. Wilton 


London. 

15 2 6. Jomnixc the Esp; of TcBei, J. Birtwisle, Man- 
chester. 

15,217. CarpuretTina Coa, Gas, F. G. Birchall, 
Liverpool. 





wags. Cueck System of Tickers, ©. J. Beeton, 
15.219. SappLes of Cycies, R. Wood.—(&. Mason, 
15,220. VeLocipepes, R. W. Smith, Redditch. 

15,221. Porttanp Cement, J. CO. Sellars, Liverpool. 
15,222. Feepinc Tow 


to Carpinc 

Erskine, Halifax. 
15,228. Breecn - LoaDING SMALL - arms, T. Perkes, 

London. 
15,224. Braxe of Bicycierres, J. Neuber, Germany. 
15,225. Evecrric Lamp, C A. J. H. and H. E. R, 

Schroeder, London. 

W. E. Field, 


15,226. A Movers’ Sarery Lamp, 

ait, Po Rops, A de P. Chance and W. Smart, 
15,227. Portizre Rop3;, le P. ce al . Smart, 
228. D for C bf L. Wilki 
15, evice for CURLING air, L. ason, 
Lond 


Macaines, J. 


on. 
15,229. Sroprinc Omninuses, &c., H. Carmont, 
15,230. Gas Licur Tap for Nicut L cu-s, W. Durnan, 
Hull. 


15,231, Securixe the Corks ia Borries, H. Retlaw, 
Lond 
15,282, 


“ge 

15,238. os, W. P. Thompson —(A. Basch, G. Dicling, 
and L Withelm, — ) 

15,234. Lamps, L. C. Pfund, Liverpool. 

15,235. Gas Exoines, W. James, Liverpool. 

15 236 Saips’ Loos, W. P. Thcmpson.—(J. S. Negus, 
United States ) 

15 287. Burton for Use on Croraixe, L. Kovies, 


on. 
Wricuinc GranutaR Materia, W. Evans, 


verpoo! 
15,238. TeLepHonic Switcninec Apparatus, A. R. 
Bennett, London. 
15,239. Bieacuine of Caip-pLarr Srraw, W. T. Lye, 
London. 
15,210. Juscrion Bexes, 0. Tyler and Co, and C. P. 
Hammor:.d, London. 
15,241. Prevention Waste of Water, J W. Townsend 
and W. Gritten, London. 
15.242. Packine Biocgs of Baicxs, &c., T O. Dixon, 
ndon, 
15 243. Geaninc Wuee.s of B.cycirs, P. J. Chaplin, 
London. 
15 244. Attmpic, V. J. Kvess and C. H. J. Dom.atieu, 
London. 
15,245. Steam Cocks, W. T. Sugg, London. 
15 246. CoLtourtnec Matters, J. Y. Jobnson —(7he 
Badische Anilin and Soda Fabrik, Germany.) 
15,247. Gas Enornes. E. F. Piers, London. 
15,248. Exrraction of GoLp from Ores, J. W. Sutton, 
mdon. 
15,249. Lumiovs Fountains, G. Trouvé, London, 
15,250. Ropes for the Transmission of Power, J. H. 
and J. H. Bek. London. 
15,251. Locgs, H. Birkbeck.—(M. Adler and M. Berliner, 
United States ) 


25th August, 1892. 
15,252. Lioutine and VentitaTixa Apparatus, W. G, 
Potter, Birmingham. 
15,253. WaTeRPROoF Boor or SHor Upper, 8. Tilley, 
Northampton. 
—— App.yine the Brakes of Venicies, J. Walker, 
iw. 


15,255. Movey-Boxes, W. McK. Bradley, Glasgow. 
15,256. Hanpie for Fires, &c , A. E. Rowland, Shef- 


field. 

15,257. Stoves for Gas Fires, T. F. Edgeworth, 
Bris 

15,258. Gas WaTeR-HEaTiNG APPARATUS, BH. P. Miller, 


mdon. 
15,259. Fuxnace Grates and Bars, W. Shearman, 
ve 

15,260. Saarts of Carriaces, BH. Bontoux, London. 

15,261. Lone Lives for Derp-ska Fisaino, D. Allan, 
H. Stonehouse, and G. E. T. Smithson, Scuth 
Shields. 

15 262. Consumiso Smcke and Savixe Fue, E J. 
Rothwell, Ramsbottom. 

15 263. Prorectine Paxumatic Tires, J. Gothard, 
Birmingham. 

15,264. Spokesaaves for Workixc Woop, R. Stevens, 
London. 

15,265. Torninc Over Leaves of Music, H. L. Holder- 
ness, London. 

15,266. Brazep Forks for Cycres, H. Green, Bir- 
mingham. 

15,267. RecuLatixe the Dassine Brausues of ComBino 
Macutnes, T. Speight, Halifax. 

15,268. Linine for Boots and Saozs, W. Sutcliffe, 


lax. 

15,269. Srowe-Bvgakine and Cav.sina Macuines, 8. 
Mason, Leicester. 

15,270. O-restixo Apparatus, G. Thomas. —(4A. 
Stauber, Germany ) 

cea Apparatus for Ax tes, A. Wood, 

effield. 

15,272 JacqraRpD Macuiyes, W. and H. A. Fielding, 
Manchester. 
15,278 AscerTatnine the Quantity of Botrer Fat in 
Miik, P. Willis — (J. E. Loonergan, United States ) 
15,274. Liourine Gas Lamps or BurNers, E. H. Hardy, 
Sheffiel 1. 

15,275. Carpontc Acrp Gas, W. Stones, R. Pardsley. 
and T. H. Hayes. Manchester. 

15,276. Semt-porT BLE Oven for Ranors, O Schulze, 
Manchester. 

15 277. Cantwets or Fittrycs for Books, C. G. Virgo, 
Manchester. 

15,278. Racks for Stormsc Puotoorapaic PLates, 
H. J. Marson, Birmir gham. 

15,279. Dravcnt Exciuper for Doors, W. Richard- 
son, Sheffield. 

15,280. Base for Wickets in the Game of Caicxer, 
J. F. Parsons and C. K. Bosanquet, Bristol. 

15,281. Station or Position FinpeRr, 8. M. W. Croskery, 
Cheshire. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette, ° 





478,626. Metnop cf Formino AspHatt Briocks, § 
McCarter, Norristown, Pa —Filed March 27th, 1890. 
Claim.—(1) The method of forming plastic material 
into blocks of a given form, which consists in mould- 





ing or compressir.g such m .terial to a f rm the diame- 
tric measurements of the base«f which are as much 
less or narrower than the r. quired ultimate measure- 
mexts as will he compensated fur by the subsequent 





—— 
spreading of the material in the settlip 
set of the block after removal from the co 
substantially as set forth. (2) The method of 
plastic material into quadrangular blocks, which con, 
sists in, first, moulding or com ‘ing such material 
in a mould the interior faces of which are flared or 
inclined outwardly away from each other, in they 
expelling the material ded or d from 
the mould, and in then permitting the moulded 
block to settle and set into quadrangular form by 
causing it during such action to rest upon its base or 
that end which within the mould possessed the lesser 
diametric dimensions, substantially as set forth. 


478,651. Gas anv Psrroigum. B. Stein, Berlin, Ger. 
many.— Fi 1890. 

Claim.—The combination of sleeve 2, inserted be. 
tween cylinder ¢ and ignition tube d, and valve ;- 
closing or establishing communication between sleeve : 
and air channel J, with valve g’, closing or establishing 
communication between gas channel gy and air 
channel /, and with valve /’, lessening or enlarging 


mould, 
forming 
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communication between air channel / and the open 
air, and operating means constructed as described, so 
that said valves rand g’ are opeved at the beginning 
of the suction period and the passage of valve / is 
reduced at or near the close of that period, for tle 
purposes described. 
478,669. Pire Wripino Macaine, &. K. Welch, Phila- 
delphia, Pa — Filed August 5th, 1891 

Claim.—(1) The combination, in a spiral weld pipe 
machine, of the inner roll, the periphery of which 
supports the pipe, with the outer pressing roll turning 
on an upright axis and having a lower conical face 
pressing upon the pipe, so as to exert a wiping action 
upon the joint, substantially as specified. (2) The 
combination, in a pipe welding machine, of the inner 
supporting roll with the outer pressing roll having a 
lower conical face and an upright shaft, and pressure 
devices to which said shaft i swivelled, substantially 
as specified. (3) The bination of the inner suppot- 
ing roll, the outer flat-faced and swivelled presswie 
roll, a pressure lever having a block carrying said 


B7BES9] 








swivelled roll, a threaded rod connected to said lever, 
a nut engaging with said rod, and gearing for turning 
said nut, substantially as specified. (4) lhe bi 
tion, in a pipe welding machine, of the welding rolls 
with a bearing rll in advance of said welding rolls 
and an excentric carrier fur said bearing roll, wher by 
it can be adjusted nearer to or farther from the weld- 
ing rolls, substantially as specified. (5) The combina- 
tion, in a pipe welding machine, of the welding rolls 
with two slotted heating boxes, one facing in one 
direction and receiving the edge of the pipe and the 
other facing in the opposite direction and receiving 
the edge of the incoming strip. whereby said edges 
are heated before they reach the weldi: g rolls, sub- 
stantially as specified. 


478,854. Grixpinc Waert Artracument, J. J. 
Géetsche, San Francisco, Cal.—Filed February 27th, 
1892. 


Claim.—{1) A grinding wheel attachment provided 
with a casing formed with an annular flange for 
retaining the oil, substantially as shown and described. 
2) A grinding wheel attachment, comprisi: g a casing 

lormed with an inner wall and a semi-circular annual 
flange extending from the outer e ige of the said wall, 











and a washer engagi: g the said wall and extending in 
the casing, substantially »s shown and discril«d. (3) 
A grinding wheel attachme:.t compri ing a casing 
formed with an inner wall and a semi-circular annual 
flange extending from the outer edge of the said wall, 
aud a washer engaging the said wall and extending in 
the casing, the said washer being furmed with a curved 
face to lead the lubricant to the inside cf the casing, 
substantially as shown and described. 
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ELECTRIC LIGHTING IN LONDON. 


THE ELECTRICITY SUPPLY CORPORATION, LIMITED. 

Tuts Electricity Supply Company is now about a year 
old, but as it has taken up the work which was already 
being done by others, it will be well to preface our 





| system. Having now given a short history of the station, 
| we will enter more fully into detail as to its present con- 
dition. The area supplied is one of the most valuable in 
the Metropolis, containing numerous theatres, music 





halls, restaurants, and large hotels. The offices of the 


| company are at 12, ¥daiden-lane, which runs parallel to the 
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| many features of special interest in the construction of the 
| buildings. One of the great difficulties experienced in cen- 
| tral station work isthe vibration caused by the machinery, 
| and the new building was designed for Messrs. A. & S. Gatti 
| with a view of diminishing the effects upon neighbouring 
| structures as muchas possible. Fig.1isthe basement plan, 
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Fig. 1.—Basement Plan of the Station of the Electricity Supply Corporation 
description by a short history of its growth. In the year | Strand, and the secretary is Mr. E. Wilmot Seale. Fig.1 Fig. 2 the ground plan, and Figs. 3, 4, and 5 are sections. 


1883, when the number of public and private electricity 
supply stations in the Metropolis was very small, Messrs. 
A. and 8. Gatti placed an order with the Edison Electric 
Light Company for an installation of about 800 lamps, 
with the requisite generating plant, for the Adelaide 
Gallery. The plant was in- 
stalled in the basement, and 
consisted of dynamos of the 
old Edison “L” type and 


CROUND PLAN 


ie ” 


| is a plan of the basement of the building, the entrance to 
| the station being by the main doors at the end of the 
| passage, marked oad store. A weighbridge is placed at 

the entrance on the ground level, and the coal is shot 
| from the carts down four shoots into two bunkers in the 





Armington - Sims engines, 
built by Messrs. Greenwood 
and Batley. This installa- 
tion remained in use until 
1888, when it was decided to 
increase the capacity of the 
plant in order to provide for 
additional light in the 
Adelphi Theatre, and also in 
the Restaurant itself. With 
this object in view, Messrs. 
Gatti secured premises in 
Bull Inn Court, which runs 
from the Strand to Maiden- 
lane, and put down entirely 
new plant. The work was 
carried out by the Edison 
and Swan United Electric 
Light Company, under the 
superintendence of Mr. A. B. 
Blackburn, their resident 
engineer, This new plant 
consisted of three Babcock 
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The walls of the new building are shown in heavy black 
lines, while the walls of the neighbouring structures are 
shown cross-lined. It will be observed that a space of at 
least 5in. has been left all round, and we believe, from 
personal inspection, that no annoyance can possibly be 
experienced by the most 

ree, sensitive neighbours; in fact, 

. there was a noticeable 

on absence of vibration in the 

“ building itself. We are of 
opinion that in most cases 
where trouble has been caused 
it has been rather with the 
escape of the exhaust steam 
than from any tremor set up 
in the permanent structure. 
The dehing of windows 
which has sometimes been 
caused is due to the pul- 
sation of the air caused 


| 
CH | G@OARO 








oo 
WIMNEY 


20 
EEE 





and Wilcox boilers, each of 
156 nominal horse - power, 
and four Edison-Hopkinson 
dynamos, driven by Messrs. 
Willans and _ Robinson’s 





engines, and having a com- 





bined output of 2450 ampéres 
at 115 volts. During 1889 a 
general demand for electric 
light had sprung up in the 
St. Martin’s district, and a 
provisional order having 
already been obtained by a 
company known as_ the 
Electricity Supply Corpora. 
tion, Messrs. Gatti joined 
with it, built entirely 
new premises in Bull Inn- 
court, and installed a much 
more complete set of plant 
in order to be able to supply 
the whole surrounding dis- 
trict. : 
Arrangements were made 
with the London office of 
Messrs. Mather and Platt to 
put in the additional boilers, 
engines, and dynamos, and 
their London manager, Mr. 
H. A. Earle, M.I.E.E., was 
appointed consulting engi- 
neer to the Corporation. 
During the past eighteen 
months the new buildings 
have been erected and the plant put in without ever 
stopping the supply of current; in fact, the number of 
lamps connected has increased in that period from 7100 
to 26,500. The old boilers have been moved into their 
new position, all the steam pipes have been taken down 
and replaced, and the entire system of distribution hag 
been changed from the two-wire to the three-wire 
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by the escaping steam, and 
this has been cured in a man- 
ner to which we shall allude 
later on. The whole of the 
boilers have been placed in 
the basement, and the engines 
and dynamosupon the ground 
floor, which is of concrete 
3ft. thick, supported by mas- 
sive steel pillars and wrought 
iron girders; the upper floors 
are also of concrete, and the 
building is fire-proof through- 
out. The old chimney shaft 
was not large enough for the 
requirements of the new 
station, a second shait was 
therefore built adjoining the 
old one; a bye-pass is so 
arranged that the boiler flues 
can discharge into either one 
or the other shaft. The 
offices are over the entrance 
to the coal store, and we 
understand that the com- 
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NEW CHIMNEY 





pany has now acquired 
much of the adjoining 
property. Each floor. is 


provided with doors opening 
on to Bull Inn-court, through 
which stores and plant can 
be brought in by means of 
jib cranes. 

Steam generating plant.— 
In the basement are installed 
seven boilers, built by Messrs. 
Babcock and Wilcox, one of 
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Fig. 3 





which is of 260-horse power, 
and each of the other 
six is of 156-horse power 
capacity ; these are arranged 
in two rows opposite 
each other, and additional 
room can be obtained when 
required by taking in part of 
the adjoining property. In 





Fig. 4 


basement, one having a capacity of 110 tons and the other | the passage on the ground floor is placed a winding crab, 
of 190 tons, and tram lines are arranged so that the coal which is used for hoisting up the ashes, which are tipped 
can be brought in hand trucks or “ corves” right up to | into carts, and a pendant weighing machine of the oil- 
the boiler fronts, suitable turntables being arranged so | piston type is used for checking the weight of fuel used 
that the coal can be brought from either of the bunkers. | during tests. The feed-water for the boilers is obtained 


Buildings.—The architect to the company was Mr. Spen 


cer Chadwick, of Parliament-street, S.W., and there are | has given most successful results. 





- | from a well which has been sunk in the boiler-house, and 
The St. James and 
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Pall Mall Company and this company are the only | 
electric supply companies in the metropolis which have | 
sunk their own wells, so far as we are aware. As the 
sinking of the well will save the company a large annual 
expense, we think it of interest to describe it in detail. 
Fig. 6 represents a vertical section, and Fig. 7 is a plan 
of the top of the well, and the work was carried out by 
Messrs. Mather and Platt. The well, which is 6ft. 
diameter, has been sunk to a depth of 184ft. 6in., and in 
it duplicate pumps have been erected, 
each capable of delivering 6000 gallons 
of water per hour into the reservoir 
from which the boiler feed pumps 
draw their supply. At the bottom of 
the well a bore-hole, 12in. diameter, 
has been carried down for 355ft. 6in., 
and 150't. of it has been lined with 


exhaust-steam receiver, is placed with its top at about | 
ground level, in the corner where the passage leads 
towards the boiler-house. The main exhaust pipe, which 
is 20in. diameter, is led into the receiver, which has a capa- 
city of about 1000 cubic feet. In order to obviate all risk 
of an explosion through high-pressure steam entering by | 
accident, two safety valves, each 12in. diameter, are | 
placed upon the top and loaded to blow off at a pressure | 


| of 51b. per square inch. This arrangement, we are told, 





iron tubes. The bore-hole below this 
point is 8in. diameter, and extends 
189ft. 6in. further, giving a total depth 
of well sunk and bored of. 729ft. 6in. 
The water stands at a depth of 149ft. 
from the surface, thus giving a depth 
of 35ft. Gin. of water in the well. As 
the quality of the water is of consider- 
able importance for. boiler use, an 
analysis was made, at the request of 
the Corporation, by Messrs. Stanger 
and Blount, of which we give parti- 
culars below. The salts of calcium 
and magnesium, which give rise to 
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scale and corrosion, are present in 
very small amounts, and, in fact, the 
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water was found to contain only one- 
fourth the quantity present in the 
water supplied by the New River 
Company. 
of the analysis :— 
7 Grains per | 
gallon. | 

coed 92 
Ferric oxide and alumina (Fe, 0, 








aE > aa eee 0°71 
Lime (CaO) ... ... , oe 
Magnesia (Mg 0) ... . 0°94 \ 
Potash (K, 0)... 1°58 | S 
Seda (Na, 0)... .. ... ... ... 23°50 | $ 
Salphuric anhydride (SO,) ... 10°50 } py, 
Carbonic a (CO,) 8°47 | me 
Nitric = (N, O;) 0°81 + 
Chlorine ... 2s 5°66 8 
f 
53°92 f 
Deduct oxygen equivalent to | 
chlorine Rp mgde ie { 
_— t 
52°70 | 
Combined water, organic matter, f 
BEES: jumcostovsnveisaona aor oe 
Total solids .. 60°39 


The chief salts probably present are, | 
therefore, the following :— 
| 


I 
t 
r 
v 
a 
f 
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Calcium carbonate (Ca CO,) 3°11 
Magnesium ,, (Mg CoO,) 1°97 
Potassium sulphate (K. SO,) . 2°92 
Sodium * (Na, SO,) 16°26 
Sodium carbonate (Na,CO,) ... 14°62 
Sodium chloride (NaCl) 9°33 
Sodium nitrate (Na NO5) 1°27 


Messrs. Stanger and Blount add 
that there is a good deal of suspended 
matter of organic origin which will 
probably be got rid of as the well con- 
tinues to be used, or it could be got 
rid of by rough filtration. The well 
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pumps are driven by an electric motor, 
helical gearing being used. If required, 
one of the pumps can be disconnected, 
and in ordinary working one pump is 
sufficient to lift all the water necessary. Basides the 
supply from this well, there is also a main from the New 
River Company’s supply, fitted with a ball-cock and valve 
u0n the reservoir. The main-cock is always kept closed, 
but in case of a total failure of the deep-well pumps this 
water would be used. Two feed pumps are used for the 
boilers; one is of the Worthington type, capable of 
s1pplying 6000 gallons per hour, and one a Tangye pump 
suitable for 3000 gallons per hour. Besides these a small 
pump is used to lift water to tanks at the top of the 
building for the general supply, and two Beck water 
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Fig. 6—SECTiIONS OF WELL 


has been entirely successful, and since its use no com. 
plaints have occurred of the rattling of windows in 
neighbouring buildings. We may add that this receiver 
is about the same size as that in use by the St. James and 
Pall Mall Company. The steam pipes in the boiler-house 
are arranged upon the ring-main system; there is one 
rising main from each end, and one from the middle 
between the batteries of boilers, making really one com- 
plete ring and two inner rings. The three rising mains 
are connected to the ring main in the engine-room upon 
the ground floor. 

Engine-room.—Ascending a spiral iron staircase, we 
reach the engine-room shown in Fig. 2, in which are 


installed eight combined plants. Five large sets marked D | | 
; | are placed in a line, and each set consists of an engine by | | 


Messrs. Willans and Robinson of their II type, giving | 
200 indicated horse-power, coupled direct to a direct- | 
current dynamo by Messrs. Mather and Platt, developing | 
155 volts and 1100 ampéres at a speed of 350 revolutions 
per minute. Each set is bolted to a frame consisting of | 
stout baulks of timber, which is itself fastened to the 
floor. The winding of the armatures is in some 
cases plain copper bars, and in others more re- 
cently made is stranded copper cable pressed into 
a rectangular form. The temperature of the latter 
being 20 deg. C. lower than that of the former after 
a prolonged run. The engines are all provided with two 
cooling pipes in the crank chamber, and the arrange- 
ment is somewhat different at this station from that in 
useelsewhere. At the Mason’s-yard station of the St. James 
Company the cooling water is carried round all the 


| engines in series, if we may so term it; while at this station 


meters are used to measure the supply. Two Babcock- 
Wilcox water-heaters are placed near the boilers, and are 
provided with the usual bye-pass and stop-valves, so that 
they can be shut off for cleaning or repairs. As we stated 
at the beginning of our article, special attention has been 
paid to diminishing the pulsations of the air caused by | 
the discharge of exhaust steam. For this purpose a 


| all the engines are fed in parallel—that is to say, the cool- 


ing pipes of each are fed from the tanks above, and there 
is a separate cock for discharge over a funnel; the tem- 
perature of the cooling water on exit can thus easily be 
taken, and by leaving the discharge cock full open and 
regulating the inlet cock, any desired rate of flow can be | 
obtained. This method is, we consider, preferable to the | 





Each of these sets is provided with a steam pressure 
gauge in order to observe the pressure and amount of 
throttling at low loads. Mr. Earle found that at low 
loads a pressure of only 60lb. was obtained in the 
cylinders, with 150 lb. in the boilers; he has now 
made it a standing order to note the pressure required 
at the engine, and work the boilers at, say, 101b. to 201b. in 
excess, thus effecting, he says, a considerable saving in coal, 
There are at present three combined sets in the narrow 
part of the engine-room adjoining Bull 
Inn-yard. One of these consists of a 
Willans and Robinson HH type 
engine, giving 125 indicated horse. 
power, coupled direct to a Mather and 
Platt dynamo, developing 115 volts 
and 750 ampéres at a speed of 875 
revolutions. We may remark that 
there are two similar sets in the old 
dynamo room in the basement. The 
other two sets each consist of a 
Willans and Robinson GG engine of 
80 indicated horse-power, coupled to 
a Mather and Platt dynamo developing 
115 volts and 475 ampéres at 475 revo. 
lutions. Although in Fig. 2 four sets 
are shown in position, as yet only 
three are actually installed. In order 
to prevent vibration of the floor as 
much as possible, matting and sheet 
lead have been interposed between the 
timber baulks under the engines and 
the concrete floor. The steam pipes are 
of wrought iron, 9in. internal diameter, 
and they are carried upon rollers of a 
somewhat novel type. Each roller is 
provided with a spindle, which is 
carried at each side by a bracket rest- 
ing upon a spiral spring; the height 
of the pipe is then capable of adjust- 
ment, and the pipe is free to expand 
longitudinally. The necessity of ad- 
justment in a vertical direction will 
be apparent, as the rising mains come 
up vertically from the boiler-house. 
It is usual occasionally to release the 
joint of the steam branch to the engine, 
in order to observe if there is any 
strain upon it, and it is thus possible 
to allow for slight sinking of the sets. 
The roller bearings are carried either 
upon wrought iron stanchions or upon 
brackets fixed to the wall. A steam 
valve is fixed between each pair of 
sets. The engine-room is served by 
two overhead travellers worked by 
hand, and each capable of lifting two 
tons. The cables to the machines are 
of the Callender type, and are let into 
conduits in the floor, which were after- 
wards filled in with bitumen. 

The switch-board is of exceedingly 
massive construction, and was made 
by Messrs. Nalder Brothers from the 
| designs of Mr. Earle; it is illustrated 
in Fig.8. It is designed for the three- 
wire system, the chief point aimed at 
being simplicity. The dynamo con- 
nections are placed in the centre, with 
the feeders upon one side and the dis- 
tributors upon the other. The three 
main bars run along the entire width 
of the front, all secondary connections 
being arranged for at the back. 

The fuses and instruments on the 
positive conductors from the dynamos 
are placed along the top of the dynamo 
board, copper bars I’ being carried down the back of the 
board connecting to the top swinging connector. Fuses 
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are placed along the bottom of the dynamo board for the 
negative conductors from the dynamo, and from these 
the current passes through an automatic cut-out, shown 
separately in Fig. 9, and up the back of the board to the 
These swinging connectors 


lower swinging connectors. 
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Fig. 7—PLAN OF WELL 





are secured in their positions by winged nuts, and enable 
the dynamos to be connected to the top or bottom bars, 
as may be desired, or to the feeders, as will be explained. 
In Fig. 8, dynamos 1, 2, and 8 are shown connected to 
the top bars, and Nos. 7, 8, and 10 to the lower. Nos. 6 


large chamber has been built of wrought iron plates, | series method, as there the last engine must necessarily | and 9 are shown entirely disconnected. The whole of 


thoroughly-well stayed internally. 


This chamber, or | obtain cooling water at a comparatively high temperature. | the dynamos are shunt wound, and resistances for the 
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shunt circuits are mounted below the automatic cut-outs. 
Twelve feeders on the three-wire system are shown on the 
jeft side of the board. The positive mains are connected 
to the fuses at the top, and the current passes through the 
ampere meters and down the bars K; while the negative | 
mains are connected to the fuses at the bottom of the | 
poard in a similar manner. The intermediate main is 


] 
at A, the following is the method of connecting it as a | three-quarters of their full capacity and two at about 
feeder proper and running it at a higher voltage:—No. 4 | half-capacity. Doubtless a considerable economy in coal 
dynamo is started, and its voltage raised to the pressure | 
of the top bars, and its swinging connections are placed | 
as shown in Fig. 8. Plugs are then inserted at E and 
at the corresponding connector on K, the dynamo is 
then in parallel with the other machines that are running | 


will be possible during the winter, when the machines 
can be run more nearly at their maximum output. . The 
test lasted twenty-four hours, and the total number of 
units generated was 1760, the weight of coal used being 
176 cwt., this being equal to about 11'2lb. of coal per 
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Fig. 8.-TKE SWITCKBOARD AT THE STATION OF THE ELECTRICITY SUPPLY CORPORATION. 


connected to the centre bar at B. With light loads the 
feeders are connected as ordinary distributors by insert- 
ing plugs—T'ig. 9—at A. The contact pieces marked C, 
mounted between the feeder bars both at the top and 
bottom, are connected to bars running at the back of the 
feeder and dynamo boards; one of them, D, being shown 
in Fig. 8; there are consequently six of these bars D at 
the back of the top portion, and six at the back of the 
bottom portion. The plug connections shown at E are 
provided to enable the continuity of the bars D to be 
broken. 

The bars D are about half an inch away from the 
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bars F, and can be connected together at any of the 
crossing points H by the cone and screw plugs, Fig. 9. 
The plugs enable any dynamo to be connected to any of 
the bars, and continual alteration of these plugs is 
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on the top bars, and its current is raised until its 
| ampére meter reads the same as that on the positive 
wire of feeder No. 1. 


The plug at Al is now carrying 
no current, and may be withdrawn. No 4 machine is 
then running feeder No.1 as a feeder proper, and the 
voltage at the distant point can be raised as required. 


| Any number of feeders can be run from any one dynamo, 
| and the method of connecting the bottom portion of the 


board is precisely similar to that employed for the top 
To re-connect the feeder as a distributor it is 
merely necessary to insert the plug at A. The distri- 
butor connections on the right side of the board are 
obvious. All the bars are of 
copper, and the total weight 
of metal on the board is 
about 3} tons. Two Richard 
recording voltmeters are 
used and Lord Kelvin’s 
electrostatic voltmeters ; 
| these voltmeters, as many 
of our readers are aware, 
use no current, and con- 
sequently require no tem- 
perature correction. They 
are made on the principle 
of an air condenser, having 
one of its parts movable 
about an axis so as to in- 
crease or diminish the capa- 
city. The engine room is 
ventilated by a Blackman air 
propeller, 4ft. in diameter, 
driven by a motor. 
Testing.—During the last 
week in July a complete test 
was made by Mr. Earle, in 
order to obtain the actual 
coal and water consumption during the conditions of 


~y 
Evening 
and Dash, Day of Test 


ordinary running, and no alterations were made in the | 


arrangements. As the distribution is upon the three-wire 
system and there are no batteries, two machines were 
run during the greater part of the day; but owing to the 
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unnecessary, as they are connected in the order indicated | 


by the numbers at the side of E. When No. 1 feeder | 
ison the top bar as a distributor with a plug inserted 


























Fig. 12 
light summer loads neither of these machines averaged 
more than half-load, and during the hours of maximum 
output four machines were run, two as feeders and two | 
as distributors; two machines were worked at about 


| quantity 
| gallons. 


unit, which, with coal at 19s. 6d. per ton, represents 
1°16d. for the cost of coal per unit. The total weight of 
ashes was found to be 26} cwt., or about one-seventh of 
the total. The quantity of water passed through the 
meters was 15,100 gallons, which is equivalent to an 
evaporation of 7°661b. of water per pound of coal. The 
water heaters were at this time both under repair, and 
the water used was therefore pumped direct from the 
reservoir, its temperature being 82 deg. Fah. The 
of water used per unit generated was 8°58 
We add three curves of output—Fig. 11. Dot 
and dash is for the day of the test; dotted for an ordi- 
nary load, and full black lines for December 22nd, 1891, 


| a very foggy day, upon which the output was the largest 
| yet attained. 











The first machine in the new station began running in 
the present engine-room on June 12th, 1891, and Fig. 12 
shows the growth of supply from January, 1891, to July, 
1892. In this curve the abscisse are the number of 





Fig. 1O—LORD KELVIN’S VOLTMETER 


lamps of 8-candle power connected. The actual number 
| at present is 27,000 lamps. The 8-candle power lamp in 
| these calculations is reckoned as taking 35 watts, and the 
| revenue per lamp for the twelve months ending June 


| | 30th, 1892, was 21s. per lamp, which is, we believe, the 


highest price obtained by any company in the metropolis. 

The capital of the company is now £150,000, in £5 
shares, fully paid, and there are £70,000 of deben- 
|tures. The shares are now standing at 15s. pre- 
| mium, and a dividend at the rate of 5 per cent. per 
| annum has just been paid for the six months, January to 
June, 1892. We are much indebted to Mr. H. A. Earle, 
consulting engineer to the Corporation, and to Mr. Seale, 
the secretary, for the preceding information. 








NIGHT SIGHTS. 
Tuer introduction of torpedo boats has drawn particular 
attention to the necessity of providing means of accurately 
laying guns at night; for there is no doubt that it is under 
the cover of darkness that the torpedo boat will have the best 
chance of success in attack. The idea, however, of using 
night sights is not new; for means were adopted by Lord 
Armstrong, in his earliest gunnery experiments, by which 
accuracy quite equal to that of day firing was obtained, but 

| the means he used could only be applied to guns of position, 
| where bearings taken during the day could be made use of at 
night. The development of electricity was made the occasion 
of further attempts to enable sighting to be done at night, and 
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NIGHT SIGHTS FOR HEAVY GUNS 
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some experiments were carried out at Portsmouth with this 
object in view. The cross wires of a directing telescope were 
heated until they became visible at night, by passing a current 
through them. This system, however, never passed beyond 
the experimental stage. Later another plan was tried, a 
small lamp with a reflector—similar to those sold for reading 
in railway carriages—was attached, in a convenient position, 
to the dress of the man who was to lay the gun, so that a ray 
of light was thrown along the line of sight. This scheme was 
fairly successful, but it embodied the great disadvantage of 
exposing the firer, if he was in an open position, to hostile 


In 1884 Captain McEvoy, whose name has been associated 
with a great number of small and useful inventions, patented 
@ system by which the rays of light were thrown from a lamp 
attached to the gun and reflected from the fore sight; this 
was the first step towards the present night sight; and, indeed, 
all that has since been done in the way of improvement on 
Captain McEvoy’s design has been carried out without any 
alteration of principle. After Captain McEvoy joined the 
Elswick firm the development of electric sights became more 
rapid, and having through many stages of experi- 
ments, they have by that firm been brought to their present 
condition. 

The system now used may be described as follows :—The 
fore sight consists of a socket which fits on to the ordinary 


day sight, and which carries a small electric lamp inside it. | 


The light given by the lamp illuminates a small glass cone 
which forms the tip of the fore sight. The rear sight is con- 
structed on the same principle, but the electric lamp illumi- 
nates a wire placed above it; this wire forming the cross o 
the ‘“‘H” which is invariably used by the Navy for the rear 
sight. In order to distinguish the rear sight from the fore 
sight, a red light is used with the former; this colour can be 
produced either by colouring the small electric lamp, or by 
painting the cross wire with red enamel. 


rear sight and for the fore sight are identical, and thus the 
proportion of spare sights required is reduced. Means are 


provided for very readily attaching the night sights on to the | 


ordinary day sights, and when the night sights are attached 
the sights can be used in exactly the same way as they are in 
the day time. The current for illuminating the lamps is 
provided by a three-cell Leclanché battery, and a switch 
is attached to the battery box of such a nature that more or 
less resistance can be put into the circuit going either to the 
front sight or to the rear sight; thus the intensity of the 
light can be regulated at will to suit any individual firer. 
The resistance is also of service to meet the variations in the 


voltage required for the different lamps, as it is impossible to | 


construct such small lamps without some inaccuracy. The 
two conductors leading to each sight are made up together in 
one cable, and the whole apparatus can be unshipped and 
stowed away when not required in a small box provided for 
the purpose. 

Trials at Portsmouth have shown that firing at night with 
the night sights is for all practical purposes as accurate as 


day firing. The night sights have been adopted all over the | 
world, with all descriptions of ordnance, including the small | 
quick-firing guns and large turret guns; they are also applied | 


to gun directors and torpedo directors. It is well known that 
the Chilian torpedo vessel Condell fired several torpedoes 
before she succeeded in striking the Blanco Encalada; but 
had the torpedo directors of the Condell been fitted with 
night sights it is probable that the first attempt would have 
been successful. 

The employment of a small dynamo for the illumination 
of the night sights, as well as for firing the guns, is under 
consideration. The advantage of such a system will be that 


The latter plan is | 
recommended as it is the simpler, for then the lamps for the | 






































there are no batteries to run down or get out of order, and 
practice shows that using the current for firing the guns does 
not in the least affect the night sights; it is, moreover, very 
difficult to conveniently carry batteries on such small guns 
as lin. Nordenfelts, or one-pounder Hotchkiss, and in such 
cases particularly the dynamo circuit would be found advan- 
tageous; for instance, a vessel might carry twelve 4-7in. guns, 
twenty-four Hotchkiss, six mitrailleuses, and six torpedo tubes ; 
about 144 cells would be required for the working of the 
night sights, besides 4 large number for firing the guns, and 
in such a case it is probable that the general circuit from a 
dynamo would be the simplest and most efficient means for 
providing the current. Of course, in addition to the dynamo 
circuit, a spare firing battery would be carried by each gun 
that requires it, but this would be no disadvantage, for such 
a@ spare battery is already carried. The figures 1 to 6 show 
two sets of fittings for electric night sights. Figs. 1 and 2 
represent the lamp socket fitted to the rear day sight of 
3-pounder or 6-pounder Hotchkiss gun, and Fig. 3 shows the 
fitting for the corresponding forward day sight. The forward 


day sight for the 3-pounder and 6-pounder being different in | 


| size, the carrier is made to suit either by being inverted and 
| reversed from the one to the other. Figs. 4 and 5 show the 
lamp socket for the rear sight of the 6-pounder Nordenfelt 
gun, and Fig. 6 shows the fitting for the corresponding 
forward sight. 
The night sight fittings—here illustrated—take for them- 
| selves a line of sight slightly above that of the day sight. 
No inconvenience arises. 
| wire cross-bar for the rear sight and point for the fore sight. 
Fig. 7 gives a general illustration of the application to a 6in. 
gun on a Vavasseur mounting. Similarly, through all the 
sizes of guns, and practically without any increase in size of 
| the fittings, the night sight is applied to all calibres. 








THE SWING BRIDGE OF POLLET. 
(Concluded from page 149) 
Rotation apparatus.—The rotation crown bolted below the 


| superstructure is of cast iron; it is 9°35 m. in diameter, and | 


has a groove in which the chain is coiled, the links of which 
| are 0-062 m. thick. On leaving the crown the chain passes 


over a large horizontal pulley 1:30 m. in diameter, then round | 


the two horizontal pulleys serving as guides, fixed to the 


cylinder of each of the rotation presses, and rolls afterwards | 


over the vertical pulley 1:50 m. in diameter, carried by the 
| head of the plunger, and is attached to the lower part of 
the frame of the press. 
The cylinders are 0:475 m. in diameter and 0°085 m. thick ; 


| for a length of 0-15 m. the plungers have the same diameter | 


as the cylinder, for the remainder they are reduced to 0°32 m. 
as shown in the accompanying figure. 
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As each piston corresponds to two lengths of chain, its 
available stroke is one-eighth of the arc described — 
the rotation of the bridge. Two pipes are placed at the en 





The fittings have their own flat | 


| 


of each of the cylinders, which, by means of the valves 
placed in the working chamber, can each be put into com- 
munication with the compressed water, or with the return 
pipe; one of the pipes A ending at one extremity of the 
cylinder permits the base of the plunger corresponding 
to the diameter of 0°475m. to be acted on; the second 
B emerging at the other extremity of the cylinder 
admits water to the annular space, where the diameter of 
the piston is reduced from 0°475 m. to 0:320 m. to be acted 
on. 

If the pipes A and B are put into communication with the 
compressed water, the pressure acting at once upon the base 
of the piston S and upon the annular surface (S-s), the 
strain exercised upon the chain used to produce rotation is 
s x 50kilos. This is what is called simple power. If the 
pipe A is put into communication with the compressed water 
and the pipe B with the return pipe, the strain corresponds 
to S x 50kilos., diminished always by the counter-pressure 
necessary for the escape of the water. This is what is called 
double power. 

During the swing of the superstructure one of the rotation 
presses acts alone, while the other is in communication with 
the return pipe. When the bridge being in balance, the super- 
structure requires to be raised care must be taken pre- 
viously to put the two rotation presses into communication 
with the exhaust pipe in order to give the necessary move- 
ment to the chains, in order that the crown, which is on an 
incline during the swing, should return to its primitive 
position without increasing the tension. 

Wedging and stops.—The swing of the bridge is secured 
by means of two wedges or brackets of cast iron 0-40 m. long, 
060m. wide, and 0°315 m. thick, 774m. apart from centre 
to centre. Each one is introduced by a sliding horizontal 
| movement, between two supporting plates, also of cast iron, 
| placed right at the extremities of the principal girders. One 
| of the plates is fixed below the flanges of the girders, 

the other fastened to the quay forms a slide. The un- 
| wedging is performed by withdrawing these wedges by an 
| inverse sliding movement. The horizontal swing move- 
ment, the amplitude of which measures 0°60 m., is pro- 
| duced by connecting rods 0°771m. long, worked by a 
| shaft 0°10 m. diameter, which is placed in the hollow 
| transversely to the axis of the bridge at 21:23m. from the 
axis of the pivot and carries a pinion 0°301m. in diameter. 
| This pinion works into a rack, forming a continuation of the 
plunger of a small hydraulic press. The piston has a stroke 
| of 034m. The diameter of the cylinder is 0:-15m.; that of 

the piston which forms the rod is only 0'10m. The piston 

moves horizontally in one direction or the other, according 
| as one of the two extremities, or both the extremities of the 
cylinder, are brought into communication with the com- 
pressed water, which permits of the pressure acting on one of 
| the two faces only, or on the two faces of different diameter of 
| the piston. To limit the course of the superstructure of the 
| bridge, three stops have been established ; two upon the right 


| wall destined to stop the extremity of the swing at the time of 
| opening or closing the third on the left wall for the purpose of 
| stopping the extremity of the swing on its being opened. These 
| stops are composed essentially of a plug of cast iron 0:30 m. 
| in diameter, and 0:205 m. thick moving horizontally in 4 
| cylinder also of cast iron, closed at the end. The space 
| remaining between the bottom of the cylinder and the plug 
is filled with a block of hard wood 0:30 m. in length, and 
0:30 m. in diameter forming a bed, so that the plug cannot 
move towards the bottom without compressing the wood. 

bolt 0-04 m. runs through the plug, the block of wood, and 
the bottom of the cylinder, in the centre, and serves as & 
guide to the plug. The principal girders at the point which 


corresponds to the butt are furnished with a piece of oak 
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covered with iron to avoid the damage which might be pro- 
duced by shocks. - 

The swing rollers.—The two rollers are double, as in the 
annexed cut. Each of the double rollers is composed of two 
golid wheels 0°65 m. in diameter, the axes of which are bound 
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together by two twin bars of iron, moving round a pivot 
which runs through the middle of them, and which is 
fixed below the principal girders. Owing to this disposition, 
the double roller always maintains its place on the rail. 
Perfect equilibrium only exists when the two wheels sup- 
port an equal load. The wheels are 0:090m. thick; their 
rims present a rectangular section, that of the rail is con- 
vex; the contact exists over a width of about 0:020 m. 

Expenditure of water.—The quantities of compressed water 
necessary for working the bridge are as follows :—For opening 
central press, 20 litres; balance presses, 203 litres; rotation 
presses, 205 litres ; landing press, 5 litres; total, 521 litres. 
For closing, the expenditure is the same; unless the central 
press has been left under page during the opening, 
in which case there would a reduction of 20 litres. 
If double power is used, the volume of water expended 
for the rotation presses is 650 litres instead of 295 litres, 
and the total expense of opening amounts to 876 litres. 
The water is supplied by the central machinery of the 
bridge, which consists of two engines of 40-horse power for 
raising the water, and an accumulator with a capacity for 
726 litres. The discharge of the pumps being at the normal 
rete of 6 litres per second, or 360 litres per minute, for one of 
the machines only, the accumulator can be filled in two 
mirutes; so that the compressed water is restored to the 
accumulator as quickly as it is expended during the swing. 

The machinery of the Pollet Bridge is united to the 
central machinery by a pipe 950m. long. In case the 
accumulator, central machinery, or connecting pipe should 
be out of order, it has been deemed necessary that the 
service of the bridge may suffer no interruption to establish a 
second accumulator similar to the first near the works, and 
a small compression pump worked by a portable engine 
placed in a chamber close to the Pollet accumulator. 
This auxiliary pump can, when required, fill the accumulator 
in fifteen minutes. In case of accident in calm weather the 
total volume of water for a complete mancuvre being 1:021, 
and starting with a supply of 726 in the accumulator, the 
few minutes which elapse for the passage of the ship between 
the opening and the closing would be sufficient to make up 
the Gaclancy for the double manceuvre without causing 
delay. 

T is taken in working.—A mechanic well accustomed to 
work the cocks and having a quick eye and sure hand to stop 
the movement of the bridge at the right moment can effect 
a complete operation of opening or shutting in ninety seconds. 

Cost.—It is difficult to estimate exactly the net cost of the 
bridge, as a part of the expenses relating to the masonry and 
mechanism of this work should be included in those which 
refer to the quay walls and to the central hydraulic machi- 
nery. The several expenses may be stated as follows :— 





Francs, 

ae ee a ak ee ee 12,500 
Wood and iron for piles and sinkings .. 10 890 
Masonry cement .. .. «2 «+ + 26,800 
Brickwork oo ¢e so es 9,670 
Granite work .. .. «2 se cf s+ of «+ of 19,190 
Asphalte pavement .. .. 2. 2. +s ce oe 9,500 
Irons and castings for guard rails, plates, &c. .. 1,850 
ee 86,900 


The cost of co 


ponent parts of the metal superstructure 
is as follows :— 








Francs. Francs. 
Rolled iron .. 422,884 kilos, at 0 355 150,813 49 
Cast iron .. .. 5,979 ” 0 553 3,306 39 
Steel sheet iron .. 17,099 ” 0592 10,131°16 
ig iron.. on 233,430 ” 0.142 33,193.75 
Oak stakes .. .. .. 1999m. ,, 181°70 8,682 75 
Wooden platform—oak, 

pineandelm .. .. 6633lm. ,, os 5,832°25 
eee eee 206,413 °04 

Flooring: Rolled iron 40,300, at 0°44fr. .. 17 732 
224,145°04 


Mechanism.—Although the mechanism was made by con- 
tract, we give the weight and prices of the principal groups 
of apparatus :— 


The works were executed between 1887 and 1889 under the 
direction of M. M. Alexandre, chief engineer, and Colmet- 
Dafige, sub-engineer. The contractors were: M. Molés for 
the masonry ; the Bridges and Ironwork Company, formerly 
Joret and Company, for the metal superstructure ; the Fives- 
Lille Company for the mechanism. 








ON THE TRANSMISSION AND DISTRIBUTION OF 
POWER IN MODERN SHIPS.* 


By Nasor Souiant, Chief Engineer of the Italian Navy 
Department. 
(Concluded from page 208.) 

Comparison of weight, cost, volume, and working expenses of 
auxiliary machinery, by the various systems of transmission and dis- 
tribution on board vessels.— Before ing up the examination of 
the different systems for the transmission and distribution of power 
before forming a final judgment as to their relative efficiency for 
the service of auxiliary machinery on board ships, we must make 
a comparison between these systems from the point of view of the 
weight, cost, and volume of the apparatus and of the working cost 
of the same, in case one of them were applied in general to the 
exclusion of others. 

Direct steam system.—In this system we have only to consider the 
steam circuit and the steam engines of the different working machi- 
nery. To lead the necessary steam for a power of 1200 borses, from 
75 1b, to 90 lb. pressure, such as is generally used on board modern 
ships, steam pipes are required of about7in. diameter with an average 
weight of 201b. per foot, and thus the total weight of the steam circuit 
will be 2 x 650 x 20 = 26,000lb. or 114 tons. The weight of 
auxiliary engines in modern ships varies from 44]1b. to 1101b. per 
indicated horse according to the type, to their revolutions, and to 
the manner in which they are applied to the apparatus they have 
set in motion. Taking the intermediate figure of 381b., in the 
instance of the ship we have undertaken to examine of nearly 
2400-horse power in its auxiliary apparatus, its engines will be 96 
tons total weight. Calculating the pipes at £200 per ton, and the 
engines at £120 per ton, including the fitting, the cost for steam 
system will amount to £2300 for the former and to £11,500 for the 
latter. With regard to the space taken taken by the pipes and 
engines, I will fix the estimate on the basis of average density— 
weight divided per circumscribed volume. It may be admitted that 
in marine  -—r the average density of tubes is 0°8, and that of 








engines is 1*2. This being so we bave for steam system :— 
Machinery Motors of 
Steam. Circuits. to transform the Total. 
power. apparatus. 
Weight (tons) 12 — 96 108 
Cost .. £2300 _ £11,500 £13,800 
Volume in cubic metres ) 15 - 80 95 


of 35 cubic feet each | 


Hydraulic system.—In this case there ought to be, for the main 
branches of the circuit, pipings of about 4}in. internal diameter, 
the weight being on an average between the admission and dis- 
charge pipes about 20 1b. per foot, and consequently, according to 
the hypothesis previously made, the weight of hydraulic circuits 
will be 114 tons. But hydraulic engines are much heavier than 
steam, their weight varying from 220lb. to 6601b. per horse, 
according as their action is rather slow or very slow. Adopting 
the lesser figure, which is, perhaps, the nearer approximation, we 
have for hydraulic motors a weight of 240 tons. It is necessary to 
add to this weight that of the hydraulic pumps which supply the 
water. I will suppose there are on board five pumps, four being 
sufficient for the service, and the fifth one should be kept as a 
subsidiary pump in case any of the former should fail. Each one 
of these pumps must have an indicated power of, say, 400 horses, 
and ward nearly 30 tons. Therefore the weight of the five pumps 
would be 150 tons. To this we must finally add the weight of the 
water and the weight of suction tanks: the total weight of both 
together would be about 40 tons. The density or weight of 
hydraulic circuits and hinery, without water, is greater than 
taat of circuits and machinery by steam, and we may admit on an 
average the following figures :—Density of circuits = 2-5; density 
of machinery = 2; density of the tanks with the water = 1. This 
being so, we have :— 














Machinery 
P Water and «...; Motors of 
draulic. Circuits. t formi Total. 
Hydraulic Tanks. “? proper ® apparatus ~° 
Weight (tons.).. 40 12 150 240 442 
Cost .. £100 = £2,400 | £18,000 £28,800 £49,600 
Volumes in cubic | 
metres of 35 cubic 40 48 | 125 120 298°8 
feet each a | 





Compressed air system.—In this system the circuit is open, that is 
to say, that itis formed by the single branch which leads com- 
pressed air to the working inery, and quently neither 
discharge pipes nor return pipes are needed as in other systems. 
For admitting the air the same pipes can be used as those required 
for steam, because the air can be used at the same pressure as that 
of steam. The weight of the pipes would be about 29 1b. per foot, 
and since its development is the half of that in the preceding cases, 
the weight of compressed air circuit will be 29 x 650 = 18,850 lb., 
or say eight tons. The engines remain the same used in the 
— by steam, and of which we know already the weight. To 
the weight just now indicated it is necessary to add the weight of 
the air condensers. Equally in this case I will take five condensers 
of 400 horse-power each. Their weight is nearly 220 kilogs. 
per horse, or rather, their total weight is 200 tons. We shall 
therefore have for the compressed air system, adopting also the 
same coefficients :— 











| Machinery | | 
Compressed air. Circuits. transforming | Apparatus | Total. 
| | engines. 
| power. | | 
Weight (tons)... 8 200 | 9% | 301 
Cost sa we (SO £16,000 £24,000 | £11,520 | £87,120 
| 
Volume in cubic | | 
metres of 35 cubic 10 166 80 256 
i Pree | 





Central press, including the inter- Kilos. Francs. 
mediate and swing plates .. .. .. 38,604 27,086 18 
Balance presses .. .. .. «1 os «+ 17,695 15,040°75 
Brackets and wedges .. .. .. .. 7,882 7,882 50 
Rotation presses, including pulleys 
and rotation crown .. .. .. .. 52,915—10 45,298 57 
Rollers and rail .. 8,904 .. 8,518 °60 
Sto es 60 40 ec c8 6 ee 4,914 2.457 60 
Distribution valves, pipes .. .. .. 4,650 7,824 99 
Glazed shelter for the apparatus... .. -- 1,525°99 
Accumulators, including the valves .. 57,312 21,688 
Accumulator house .. .. .. .. «. — .. «. 15,000 
DONE. ca we. ae. oe ec cece BIOS .. « EO 
Pressure pipe connecting the accumu- 
mulator and the bridge to the central 
machinery i és co os oe GRTM _ 
Ditto return pipe .. .. .. .. «. 28,809 7,710 87 
Hand compression pump comprising 
pipes and taps “a se 68 Ne ee — 950 87 
on. SS ee eee _ 2,400 
Steam engine comprising transmission 
about io ka es. Wa lee Me he — «. «. 12,500 
Total _ «. 191,120 26 


We may add that the central machinery, comprising two 
engines of 40-horse power, two water-tube boilers, and a 
heating tank of 80 square metres surface, a donkey engine, an 
accumulator of 726 litres capacity, and the supply reservoirs, 
cost 188,000f. including the buildings, to contain three 
engines and three boilers. The total expenses may be 
summed up thus: 





Francs. 

Masonry ae a ee 89,900 
Metal superstructure .. .. .. 224,145 04 
MT eee) ss an, de> de) du us) a ce | 
Total .. .. ..  505,165°80 

Approximate cost for administration and surveil- 

Jance .. eae ae eee ee ee 24,834°70 
Grand total.. .. 580,000 








Electric system.—In the actual applications on board ships a very 
low potential of only 65 volts is used, which, for electric lighting 
service on ships, seems suitable ; but I think this would no longer 
be adequate, in the present case of a general system of trans- 
mission and distribution, on account of the enormous current 
which it would be necessary to transmit into the circuit. In effect, 
admitting an electric power of 90 per cent. resulting from the 
dynamo-electric generators and the electric motors, the electric 


power at the origin of the circuit should be of = 1330 


electric horses, to form which with a potential of 65 volts would 
require a current of 15,000ampéres, And since the circuits would 
be covered and could not admit a current above two amperes per 
square mm, of section, it follows that the two branches of the 
circuit at their origin must be composed each one of a bundle of 
seventy-five copper wires of a square cm. section each—838in. each. 
The weight of the entire circuit would be nearly double that for 








steam or hydraulic circuits. But there is also this to be said, it 
would not answer, owing to the difficultiescoming in the way, to 
apply on board ships dynamo-electric engines acting with more 
than 1000 ampéres and for the same reason, wishing to get all the 
necessary power with an engine of 1000 ampéres, it would require a 
battery of fifteen dynamo-electric machines. With so many 
machines, at work, the probability of their getting easily out of 
order would be great indeed, and besides that regularity of action 
which is so much needed could hardly be ex from them. It 
is therefore necessary to have the dynamo generators reduced toa 
much smaller number, which could be done by duly raising their 
potential. Thus, by bring‘ng the potential to 200 volts, the 
necessary dynamos would be reduced to five, a figure which may 
be admitted. It would also be necessary to have a spare dynamo 
in case any of those in actual service might get out of order. For 
the electric lighting service requiring a lower potential it would 
perhaps be convenient to leave on board the special engines and 
special circuits which exist at present. I do not, however, consider 
this now, but simply suppose that the electric lighting service is 
performed by the large dynamos for power transmission. Adoptin 
this solution, the weight of the circuit would be reduced to a thi 
of the preceding, and be therefore nearly two-thirds of the weight 
required for the steam or hydraulic systems. The six dynamos 
ought to be worked by steam engines each of 320 indicated horse- 
power. Calculating the entire weight of the dynamos and engines 
at the rate of 2 cwt. per horse, a rather low figure, the total weight 
will be 192 tons. The weight of electric motors varies from 1 cwt. 
to 2cwt. per horse-power, according to their type, the speed of 
their acting, &c. Supposing it may be possible to adopt the lightest 
motors, the weight of the motors which are necessary to move all 
the auxiliary machines on board, requiring the complete power of 
2400 horses, will be of 120 tons. Applying the coefficients pre- 
viously established in the case of steam system, with regard to the 
cost of these apparatuses and the volume of same, which are pretty 
well adapted to the present case also, we have:— 








Machines Motors of 
Electricity. Circuits transform- appa- Total. 
ing power. | ratuses. 
Weight (tons) 9°6 192 120 321°6 
Cost £1920 £23,040 £14,400 £39,360 
Volume in cubic metres ) « me - 
of 85 cubic feet each f 13 160 100 212 





Comparing the results, we observe that whether for the 
weight, the cost, or the space taken, direct transmission by 
steam stands first. The electric system and the compressed 
air system come next, while the hydraulic system, which 
requires greater weight and cost, comes last. Even in so far as 
actual working costs are concerned, the direct system by steam 
must necessarily be the first. After that, admitting that the 
sinking fund expenditure is in proportion to the cost, and the 
result of the three indirect systems being nearly the same, the 
most suitable system would be the electric one ; but it is also well 
to notice that the cost of the latter is nearly the same as that of 
compressed air system, and because electric apparatus is much 
more delicate than compressed air, it may be well that, owing to 
the heavier outlay for the management of the former, the com- 
pressed air system is the more advantageous. 

Conclusion.—From the above statements I think we may draw 
the following conclusions :— 

(1) The direct steam system is, b of its efficiency, regularity, 
and steadiness of action, economy in weight, space, and cost, the 
most suitable. Consequently, in the majority of cases it is the 
more preferable of systems, and it is, in fact, preferred. But, 
admitting that for special reasons it may be found expedient, for 
the moving of auxiliary machinery, to make use of one of the 
indirect systems of transmission, steam being the first source of 
power and the efficiency of the same being truly reliable, steam 
power may still be the proper one to use for all machinery forming 
an integral part of the apparatus of the ship and necessary for its 
action. This machinery consists of the circulating, the feed, and 
the air pumps, the starting gear, and, generally speaking, all 
machinery in the engine and boiler-rooms. 

(2) The compressed water system is not suitable for general use, 
but it is very well adapted for the working of large guns. If it 
should be used for the latter it may also be successfully applied to 
the steering apparatus. 

(3) The compressed air system may be very advantageously applied 
to all the auxiliary machinery of the ship, excepting only those 
machines which are an integral part of the main engines, owing to 
the reasons hereinbefore ol and excepting the working of 
large guns, for which the hydraulic system is preferable. But for 
ammunition lifts and turning gears of turrets and platforms com- 
presssed air could successfully be used. 

(4) The electric system is not the proper one to use generally for 
the transmission and distribution of power, but it might answer 
for the working of middle size and smaller guns, and for moving 
machinery which revolves rapidly, such as, for instance, the venti- 
lators. But in case compressed air should be used on board ships 
as a general means of power transmission and distribution, it would 
be better to use it even for the ventilators—especially if they are 
exposed to coal dust—rather than to use electricity. Applying the 
above reflections to the case already mentioned of a first-class man- 
of-war, the following proportions would be suitable for the different 
systems of auxiliary machinery :— 


Apportionment of the Various Systems on Board a Fivst-class 
Man-of- War. 











Main engines.. . 19,500 19500 — — — 
Circulating pumps 240 20 — _ _- 
Main feed pumps.. 160 160 — _ _ 
Auxiliary ditto .. .. .. .. 240 oo —_ _ 
Auxiliary condensing pumps .. 40 40 - 
er ar 120 120 -- - _ 
Turning gear for main engines 50 50 -- _ 
CU. ck cs te te 50 50 — - _ 
WI cs cs ke ss (se as 60 _ — 60 — 
Exhaust pumps .. .. .. .. 140 _ a 140 — 
Compressed air pumps for torpedo 

oe ven ll a 60 _ — 60 — 
Hydraulic pumps.. 160 _ — 160 — 
Steering gear... 200 - -- 200 = — 
Capstan .. .. .. 160 -- -- 160 — 
Warping capstans 100 _ - 100 — 
Dynamoengines.. .. .. 130 _— — 130 — 
Forced draught engines .. 240 _ _ 2400 — 
Ventilatingengines .. .. . _ - _- _ — 
I a Sdn: rina (RK Ka 30 = — 30 — 
Workshopengine.. .. .. .. .. 10 _ - 10 — 
Gun training engines.. .. 160 - oe 160 — 
Ammunition lifts <6, €8,. os 100 -- — 100 — 
Compressed air pumps for power... 1,250 1,250 — -— a 


Hydraulic gear for large guns.. 


iS 
| 


Eiectriclight.. .. .... .. .| — Sq | = tee 
Electric power for working rapid- 

ER iw Sa cy us ae = od oa 20 

WOME. 56. Sad. ee ine acl = 21,650 120 | 1550 120 





According to this distribution, the total collective power of 
machinery worked by compressed air would amount to nearly 1500 
horses, but, taking into account only the machines which in action 
must work at the same time, it would be sufficient to have a dis- 
posable compressed air power of 800 horses, which would be given 
by four main compressed air pumps of 250 horses each. In addi- 
tion to this, there should be an auxiliary compressed air pump, 
also of 250 horses, in case one of the main pumps should get out 
of order. Thus the weight of machinery on board, owing to the 
oa of compressed air pumps, would be augmented by, say, 

29 tons, 
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Fig. 2—MR. WINDRIM’S DESIGN 


THE CHICAGO EXHIBITION—UNITED STATES 


exhibition drill, as well as numerous historical exhibits. 
GOVERNMENT BUILDINGS. This vessel, the Illinois, has already been illustrated and 


. : : : 
Wr present this week a view of the design for the United | described in our columns In a later issue we shall give 
States Government Building—Fig. 1. The view with the high | further particulars of the U.S. Government building. 
central dome represents the building as designed by and now | 
being constructed under the supervision of Mr. W. J. | 
idbrooke, United States supervising architect. Fig. 2, with | 
the low flat dome, represents the original design as prepared | 
by Mr. Windrim, who was Mr. Edbrooke’s predecessor. The | 
building is about 420ft. by 350ft., covering an area of 3} acres, | business than the English railways of late. One of the 
and will cost 400,000dols. At the centre of the building is a | earliest to issue its report is the Glasgow and South-Western; 
dome 118ft. in diameter, the base or springing-line of which | and it is noteworthy that this line—which it was pro- 
is 115ft. above the floor, while the height from springing-line | posed not so long ago to amalgamate with others—has a 
to base of lantern is 72ft. 3in. The total height of thisdome | report favourable enough to justify its separate existence. 
from the floor to the ball at the bottom of the flagstaff is | It works about 464 miles only, but there was in its past half- 
235ft. 6in., and to the top of the flagstaff 275ft. Space for | year an increase of not less than £56,000—a very satisfactory 
exhibits will be allotted to the Government departments as | enlargement, whether looked at in the gross or in the pro- 
follows :—Department of the Interior, 24,000 square feet; | portion that it bears to the mileage. It is more satisfactory 
Department of Agriculture, 23,500 square feet; Fisheries | still to notice that the increase was contributed to by every 
Commission, 20,000 square feet; War Department, 23,000 | department; and that there are the indications of a pro- 
square feet; Treasury Department, 10,500 square feet; | gressive spirit that must have its influence on the future 
Department of State, 10,000 square feet ; Post-ofiice Depart- | position of the company. In its past half-year it spent on 
ment, 9000 square feet. The exhibits will include collec- | capital account a little over £160,000, out of which some 
tions of coins and paper money; stamps, modern | £70,000 was for the new steamships it has added to its fleet 
and historical Post-office appliances, photographs of public | in that time; whilst a considerable sum was expended on 
buildings, and a relief map of the United States. The | new rolling stock. In the half year now begun, it is 
War Department will exhibit a military hospital and | estimated that there will be a capital expenditure to the 
hospital corps, with field ambulances, &c., and lay | extent of £432,000, but this large increase is more apparent 
figures costumed in the various uniforms of the different | than real, for it includes not less than £270,000 for the 
arms of the service since the war of the revolution; | Ayrshire and Wigtownshire Railway, which has so close a 
heavy ordnance and projectiles will be exhibited and used | connection with the Glasgow and South-Western; and apart 
for exhibition drills in artillery practice. The principal part, | from this the capital expenditure is not dissimilar in 
if not the whole, of the Navy Department exhibit will be | amount to that of the past half-year. The Glasgow and 
contained in the full-sized model of the latest type of battle- | South-Western has not any very heavy works of its own 
ship, which has been built upon the shore of the lake and| in course of construction, but it is spending money 
equipped with guns, boats, torpedo appliances, &c., for | freely on both its own line already opened, and on some 








THE SCOTTISH RAILWAY EXTENSIONS. 


THE Scottish railways seem to have been doing a better 

















of the joint lines in which it has a share; and thus 
it is contributing to the efficiency of its system in 
a considerable degree. It serves a district which, nearing 
the Glasgow terminus, must be called populous, but also 
districts over a considerable part of the system that are 
sparsely peopled ; and thus it has a two-fold class of traffic to 
serve. Recently it has begun to cultivate as its own that 
Clyde traffic which in the summer is so rich and so keenly 
competed for, and, though its fleet is a costly one, it may be 
looked on as certain that in the end that rich passenger 
traffic, both of residents and of tourists, should repay it well 
for the outlay that has been made, and that will need from 
time to time to be continued. The policy, too, of acquiring 
some of the smaller lines that it has had an interest in is 
good, in view of the outbursts of competition that come ever 
and again in railway matters in Scotland, and in remem- 
brance, also, of the very keen struggle and competition for 
traffic to which we have already referred. The opening of 
one or two of the great lines that are in progress in Scotland 
or in contemplation must have a marked effect on the older 
lines that they will join, and those lines will reap the most 
of the benefit that are the best equipped and the most readily 
able to exchange traffic, especially passenger traffic, in the 
summer season. It is possible that the West of Scotland will 
reap a larger share of that traffic in the early future, when 
the great line to Fort William is opened out. But in either 
case the policy of the Glasgow and South-Western seems to 
be a sound one, and one that has already given it good fruit 
and promise of more. 








In the past month the tonnage launched from the 
Clyde shipyards amounted to 20,484 tons, against 15,611 in August, 
1891, and 34,059 in August, 1890. For the eight months the 
aggregate tonnage launched has been 235,703 tons, compared with 
202,961 in the corresponding period of last year. 
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Fig: 6 
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DETACHABLE RAM AND SUBAQUATIC PROJECTILE 


Fig. 3 
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THE DETACHABLE RAM. 


WE give in the figures herewith the designs of Mr. Jaques, 
which he submitted to the Iron and Steel Institute, in con- 
nection with his paper on U.S. war matériel. Fig. 6 gives 
the projectile, which is intended to be discharged under water 
from @ vessel, to act as what Mr. Jaques terms a detachable 
ram. The main characteristic features are:—(1) The sub- 
stitution of special packing for the valves formerly used, which 
were open to the objection of causing premature explosion by 
being struck by the firing pin of the projectile, and (2) the 
employment of compressed air to control the firing position 
of the projectile. The gun shown in Fig. 12is a breech-loader 
with powder discharge. A submarine gun is to be tried on 
the Destroyer, and the experiments are to be conducted at 
the torpedo station at Newport. A 16in. gun, manufactured 
by the Bethlehem Iron Company, and six projectiles have 
been delivered to the Navy Department after a satisfactory 
preliminary test by the contractors. 

Figs. 1, 2, &c., show an aérial subaquatic projectile, re- 
commended by Mr. Jaques, for which he claims special 
power of instantaneous discharge and rapidity of flight. 
On this he adds the following:—‘‘An aérial subaquatic 
torpedo has been designed for the Ericsson Coast 
Defence Company, which possesses, in addition to its aérial 
range, an automatic subaqueous range of sufficient scope to 
have a very large additional chance of getting in its 
destructive work. Several of these have been finished and 
delivered to the War and Navy Departments. The effective 
zone of submerged high explosives being limited, their 
destructiveness as used in aérial torpedoes has hitherto 
depended solely on the accuracy of range, very hard to 





obtain, except at very close quarters, as they must be dropped | 
The object of the Ericsson 


very close to the vessel’s side. 
Company’s aérial subaquatic projectile is to secure such an 
automatic steering of the projectile in a vertical plane, after 
it enters the water, that whether this takes place at a 
distance of 100ft. or 700ft. from the vessel’s side, the pro- 
jectile will hit the submerged hull at a predetermined depth. 
The pilot shell is detachable, and only intended to be used 
against vessels carrying torpedo nets. Its object is to destroy 
the net, opening a breach of sufficient size to enable the 
projectile to pass through.” 

The working out of the system suggests difficulties and 
complications to our mind, and we do not see how the matter 
can be readily simplified. 
received an answer in the following words from 
Jaques:—‘In regard to the detachable ram, the system 
as represented in Diagram 12 of my pamphlet—Fig. 7 


On raising the question, we | 
Mr. | 


in our engraving—is the one which I feel confident will | 


be most efficient, and is entirely submarine. The 


projectile is projected wholly with powder, the expanded | 


gas acting upon a piston which is 
rear of the projectile. When the projectile leaves the 
gun, a piston, which weighs for this calibre about 200 Ib., is 
detached and lost, following the projectile a short distance 


attached to the | 


with less velocity. The projectile leaves the gun like any | 
shot or shell, and there is no connection kept up with the | 


firing position. The trajectory is in the water, and governed 
by the positive or negative buoyancy of the projectile. 
“Di m 13—here given as Figs. 1,2, &c.—showsa projectile 


which is a departure from the submarine system proper. Its | 


object is to get a flight in air of 1200 or 1500 yards, with a 


subsequent controlled water range of 400ft. to 600ft., in order | 


to attack the least protected part of a ship. This can be 
accomplished if the projectiles are given requisite strength, 
which will probably not obtain in calibres of less than 18in. 
or 20in. The United States War Department has commenced 
experiments with those of 15in. calibre, but I fear they are 
too small to have the requisite strength. I have, at least, 
committed myself to that reasoning. The system in which I 
am most interested—and the success of which I am most 
confident—is the first, that of the under-water attack pure 
and simple. The pilot shell is attached to the point of the 
projectile and explodes on contact with nets, thus opening a 





2! Feet 6 Inches - 


way for the projectile’s passage. Instead of the arrangement | 


being complex and difficult to carry out as you suggest, all 
the details are very strong and simple, and the tests thus far 
made show excellent results, as will appear from the enclosed 
slip.” 








DOUBLE-GEARED MILLING MACHINE. 





THE accompanying engraving illustrates a machine made by 
Messrs. J. Lang and Sons, Johnstone,"N.B., and has been de- 
signed to meet the requirements of a large and increasing num- 
ber of engineers, machinists, and manufacturers, who are be- 
ginning to realise that to produce interchangeable work such a 
tool is required. The spindleis of hard crucible steel, accu- 
rately ground to insure its being truly cylindrical. The gearing 





is correctly proportioned!to have an equal’percentage of varia- 


flanges to which the cylinders are bolted. The main bearings 
are fitted with four part brasses, the two side ones having a 
wedge adjustment. The steam pressure is 80 1b. per square 
inch, and the engine will easily indicate 220-horse power. 
The jet condenser and air pump are cast in one piece, and the 
pump is specially designed to suit a high rate of piston speed. 
The pump valves are metallic. Arrangements are made so 
that the engine can exhaust to the atmosphere when desired. 
Every detail of the engine has been carefully considered, to 
get as good an engine as could be made. All the bearing 
surfaces are very large ; and, in order to allow for easy repairs 
in case of need, the lower guide bars are cast separate from 
the bed-plate, and the steam chests with their valve faces 
separate from the cylinders. The crank shaft is of Bessemer 
steel, the low-pressure throw being machined from the solid. 
The Hy aera crank is of cast iron shrunk and keyed to 
the shaft, having a steel pin shrunk into it. The fly-wheel is 
12ft. in diameter and weighs sixtons. The engine is connected 
directly to the line shaft of the mill by a pair of flanged 


| couplings. 


tion at each change of speed. The table is 36in. long by 13in. | 


wide, and has a horizontal feed movement of 30in., with 
automatic stop, which can be adjusted to suit any length; 
it has also a movement by hand of 12in. to or from the face 
of the spindle. The surface of the table can be lowered to 
183in. under the centre of the spindle. An overhanging arm, 
with screw adjustment, is provided for steadying the point of 
the cutter arbor, which can be swung out of the way when 
not required. All the wheels have their teeth machine-cut 
from solid blanks, so that when running at their fastest speed 
they are nearly silent. The weight is 28 cwt. 








HORIZONTAL COMPOUND ENGINE. 


page 222 was constructed by Messrs. Hayward Tyler and 
Co., of Upper Whitecross-street, London, E.C., for driv- 
ing a large factory in the Midland Counties. The cylin- 
ders are 194in. and 344in. diameters by 36in. stroke, and the 
speed is seventy revolutions per minute. The high-pressure 
cylinder is fitted with the Rider patent cut-off valve gear, 
actuated directly by the high-speed Porter governor, giving a 
range of cut-off from zero to *65 of the stroke. The governor 


pressure cylinder is fitted with a plain double-ported slide 
valve. The bed-plate is a strong casting with a deep central 


ry app 
is driven by a shaft and machine-cut gearing. The low- | Se ee ee ee 








Lapigs’ LIFEBOAT SATURDAY FuUND.—Manchester and Salford 
are again active in a new development of the “‘ Lifeboat Saturday” 
movement. A ceptral council of ladies is in process of formation, 
and in connection with this it is intended to organise branch execu- 
tive committees in the various suburbs of Manchester and Salford. 
The object of this movement is to found a Ladies’ Lifeboat Saturday 
Fund. It is intended that the contributions to this fund shall be 
limited to half-a-crown, and all who are authorised to collect will 
be supplied with books containing receipts for half-crowns and 
shillings, which will bear the signature of the hon. secretary. The 
power of small sums is well demonstrated by the Civil Service Life- 
boat Fund, which has supplied and helps to maintain no less than 
seven lifeboats entirely by half-crown subscriptions. Although the 
Ladies’ Lifeboat Fund has been limited to subscriptions of 2s. 6d., 
there is no reason why the collectors should not receive larger sub- 
scriptions to the general Lifeboat Saturday Fund. All subscrip- 
tions of £1 and upwards to this latter fund will be acknowledged 
in the local newspapers after Lifeboat Saturday, and credited to 
the collector. This new development of a ladies’ fund is likely to 
prove of the utmost importance in making the Lifeboat Saturday a 
permanent success, The following ladies have already consented 
to join the Council :—The Mayoress of Manchester, President ; 
the Mayoress of Salford, Vice-president ; Lady Whitworth, Lady 
Houldsworth, Lady Roscoe, Miss Balfour, Mrs, Jacob Bright, Mrs. 
W. H. Holland, Mrs. W. Mather, Mrs. C. E. Schwann, Mrs. 
Bannerman, Mrs. Darbyshire, Mrs. Fraser, Mrs. C. J. Galloway, 
Miss Gaskell, Miss Hunter, Mrs. Leech, Mrs. Moorhouse, Mrs. 
Norbury, Mrs. C. P. Scott, Mrs. Simon, Mrs. Ward, Mrs. J. F. 
Pearson, hon, treasurer, Mrs. C. W. Macara, hon. secretary. 
The names of other ladies, at present from home, will probably be 
added shortly to the list. 

THE CIVIL AND MECHANICAL ENGINEERS’ Society. — This 
Society visited on Tuesday, September 6th, the new cold meat 
store of Messrs. Nelson Brothers, at Nelson’s Wharf, Lambeth. 
The store is said to be the largest. in the world, being capable of 
holding 270,000 sheep ; it was designed by Sir Frederick Bramwell 
and Mr. H. Graham Harris. The store may roughly be described 
as a brick box 150ft. long by 150ft. wide and 40ft. deep, buried in 
the ground to the extent of 20ft. The only openings into it are at 
the top. Inside this brick box is a wooden one disconnected from 
the brick walls, and having six wooden floors in it, these being 80 
constructed that the cold aircan circulate through them. In order 
that the unloading of the barges, which receive the meat from the 
ships in the docks below bridge, may be expedited as much as 


9 igen | ible, a 100ft. jetty has been constructed, which, with a private 
THE horizontal compound engine which we illustrate on | a eek om : ’ 


dock inside the wharf, enables eleven barges to be unloaded at one 
time. Ample provision has been made for the distribution of the 
meat for the purposes of consumption; as many as twenty vans 
can be loaded at one time. The cooling is effected by a 65-ton 
De la Vergne engine and apparatus, and by one of Messrs. 
Haslam’s cold-air machines capable of circulating 212,000 cubic 
feet of air per hour at a temperature of 60 to 100 deg. below zero. 


| The store is lighted by electricity, and has all modern lifting and 


r li 


other 





During the last twelve months two 
been imported by Messrs, Nelson 
Brothers. The following gentlemen, amongst others, were present: 
—Messrs. 8. F. Potts, Layton, B. Haughton, H. Graham 
Harris, A. Myall (president), E. H. G. Brewster (hon. sec.), H. 


rib of box section, giving good support to the vertical end Coward, A. Hanssen. 
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RAILWAY MATTERS. 


Tue Japanese Government contemplates the construc- 
tion of six 8 of railway, aggregating 800 miles in length. The 
purchase of the private railways by the State is also projected. 


Tue directors of the St. Gothard Railway Company 
have applied for space at the Chicago Exhibition in which to 
show a large model and relief map of that road and the St. Gothard 
tunnel. 


Mr. W. H. Hopaes, chief accountant of the Midland 
Railway Company, has been granted a six months’ leave of absence 
to enable him to take a voyage to the Cape of Giood Hope for the 
benefit of his health. 


TyE Transandine Railway, to connect the railways of 
Chile and the Argentine Republic. is progressing slowly in the 
Argentine, in consequence of the difficulty in regard to money, and 
a recent heavy fall of snow in the Andes. It is possible the rails 
may reach Punta de las Vacas, eighty-eight miles from Mendoza, 
by October, and there will then remain to be constructed in 
Argentine territory twenty miles, including some long tunnels. 
‘About 200 men are employed. 


A succESSFUL test of an electric street car fender was 
recently made on the East Middlesex-street Railroad, Woburn, 
Mass. ‘The fender is made of sheet iron and is attached directly 
to the framework of the truck. The lower plates come within 
about one inch of the rails, and are attached to springs of such 
stiffness that a fixed obstruction will pass under them while a 
movable object will be thrown aside, The fender will also serve 
as a snow plough. 


Apvance sheets of Poor’s Manual have just been issued. 
In 1891 the miles of road worked in the United States were 164 224; 
the gross earnings, 1, 138,024,459 dols.; the net earning, 356,209,880 
dols.; the gross earnings per mile, 6926 dols.; and the net earnings 
per mile, 2168 dols This is an increase over the preceding year of 
6287 miles, of 47,381,899 dols. gross earnings, and 9,288,562 dols. 
net earnings. The share capital corresponding to the mileage 
completed at the end of 1891 equalled 4,809,176,651 dols., against 
4.640,239,578 dols. in 1890, the increase equalling 168 937,073 dols., 
the rate of increase being 3 6 percent. During 1891 the passenger 
train mileage was 320,712 013, the freight train mileage 493 541,969, 
and the mixed train mileage 16,948,394. a total of 831,202,376. 
The number of passengers carried was 556,145,802, and the tons of 
freight moved were 700 398,609, 


Mr. ALEXANDER SIEMENS read an interesting paper 
before the British Association on the South London Railway. 
In the locomotives of 100-horse power capacity, the efficiency of 
the motors under widely varying conditions was practically con- 
stant at about 92 per cent. The armature speed to secure these 
results on the brake was varied from what would correspond to 
twelve miles per hour of the locomotive to about thirty miles per 
hour, and the brake horse-power under these different speeds was 
110-horse power and 49-horse power respectively. After being put 
into actual service, the locomotives were thoroughly tested, the 
average speed being about thirteen miles per hour, Each locomo- 
tive, which fully equipped weighs not far from 134 tons, when 
drawing a load of 21 tons exclusive of passengers, required under 
ordinary running a current of not over 50 amperes, although in 
starting as much as 140 amp?res were used. The fluctuations of 
voltage at the generating station are shown to be not coincident 
with the fluctuations at the terminals of either one of the locomo- 
tives, 

Art the Railway Congress now being held in St. Peters- 
burg, a statistical tableau showing the lines open in the different 
quarters of the world was presented, and this tableau shows that 
their total length at the beginning of this year was 385,803 miles, 
of which 167,755 are in the United States, 14.082 miles in Canada, 
and 5625 miles in Mexico and the Argentine Republic. In Europe, 
the German Empire comes first with 26,790 miles, France second 
with 24,310 miles, Great Britain and Ireland third with 22,685 
miles, and Russia fourth with 19,345 miles. Wurtemberg and 
Denmark are the countries which have made the least progress in 
the construction of railways since 1886; while in Asia, apart from 
the 16,875 miles of lines in India, the Transcaspian line ~—— 
constructed by the Russians is 895 miles in length, the Dute 
Colonies have 850 miles of railway, the French 65. and the Portu- 
guese 34, while there are 125 miles of lines in China, and 18 in 
Persia, In Africa, the Colony of Algeria and Tunis come first with 
1940 miles, the Cape Colony second with about 1880 miles, Egypt 
third with 965 miles, and Natal fourth with 341 miles; while the 
Orange Free State has 150 miles, and other minor States about 
300 miles. In Australia, the figures are 2703 miles for Victoria, 
2275 miles for New South Wales, 1645 miles for Queensland, 1875 
miles for South Australia, 515 miles for West Australia, 401 miles 
for Tasmania, and 1950 miles for New Zealand. 


Tue following particulars of locomotive performance 
on the Louisville and Nashville Railroad are taken from the tables 
of the performance sheet for June, 1892. In the average number 
of cars per freight train, and average cost per freight car mile, five 
empty cars are taken as equal to three loaded cars:— 











Number of engines in | saree aed service .. 101 

Po pa reight service. . 244 

a es ae seas 845 , 
Average mileage per enger engine 4385 miles 

‘ — . Freight engine .. 8175 miles 

a » Ofallengines .. .. .. 8514 miles 
Average cost of engine repairs per mile .. .. .. 8-90c. 

* os +» running expenses per mile 14°47c, 
Average consumption of coal per mile ms << 78°33 Ib. 

» miles per pintofoil.. .. .. .. . 12°99 miles 
Percentage of empty freightcars .. .. .. «. 29 29 p. cent. 
Average number of cars per passenger train .... 499 

a ‘i - freight train (loaded) 15°08 
Coal pti ry gercarmile.. .. .. .«. 12‘111b. 

” ” freight car mile -.» 618 1b 
Average cost per passenger car mile .. « «co co SB, 

* ” freight carmile .. .. .. .. «. 1°48¢. 
Weight of p ger trains, including engi +. e+ 172°15 tons 

freight ” 882°31 tons 


It will be seen that the weights of the trains are about the same 
as those usual in this country—the American ton being 2000 lb., 
while the coal consumption is about 100 per cent. greater. 


During the three months ending March 81st accidents 
to trains, rolling stock, permanent way, &c., caused, in Great 
Britain and Ireland the death of two railway servants, while 113 
passengers and 23 railway servants were injured. For the corre- 
sponding period in 1891, 166 passengers and 41 railway servants 
were injured, and four railway servants were killed. 46 passengers 
were injured whilst ascending or descending steps at stations ; 15 
injured = being struck by barrows, falling over packages, &c., on 
station platforms ; one killed and 14 injured by falling off plat- 
forms ; and 15 injured from other causes. Of servants of com- 
panies or contractors, 318 were injured whilst loading, unloading, 
or sheeting wagons ; 114 injured whilst moving or carrying goods 
in warehouses, &c.; 48 injured whilst working at cranes or capstans ; 
159 injured by the falling of wagon doors, lamps, bales of 8, 
Ke. ; 120 injured by falling off, or when getting on or off, stationary 
engines or vehicles; five killed and 95 injured by falling off plat- 
forms, ladders, scaffolds, &c.; 105 injured by stumbling whilst 
walking on the line or platforms; 59 injured whilst attending to 
stationary engines in sheds; one killed and 16 injured by being 
trampled on or kicked by horses ; 176 injured whilst working on 
the line or in sidings ; and one killed and 99 injured from various 
other causes, Of other persons, most of whom were transacting 
business on the companies’ premises, six were killed and 89 injured 
—making a total in this class of accidents of 14 persons killed and 
1438 injured, 





NOTES AND MEMORANDA. 


An analysis has recently been made by Mr. H. J. 
Phillips, F.1.C., of a nine-year-old india-rubber mat, which he 
found to have the following composition :—Moisture, 0 50; silica, 
1:38 ; oxide of iron and alumina, 0°70; zinc oxide, 3°51 ; sulphur, 
3°97 ; barium sulphate, 3°74; chalk, 31°94; caoutchouc, 54:26. 
The mat was rather brittle, but considering it had done unceasing 
and hard service for so many years it was virtually very little the 
worse for wear. 


Grovunp has been broken by the North-western Ohio 
Natural Gas Company for an immense pumping plant near Van 
Buren, O., to be used for the forcing of natural gas to cities 
supplied by that company. The pressure has become so reduced 
that the company can no longer transport the necessary amount of 
gas to supply its customers, and it is now compelled to resort to 
pumps to create an artificial pressure. The step is a very im- 
portant one, as, if it is successful, it will be possible to draw out 
every foot of gas in the field. The plant, it is estimated, will cost 
£15,000, 

Tue lighting of Bartholdi’s statue of Liberty on Bed- 
loe’s Island, New York Harbour, may be much improved if 
recommendations made to the Lighthouse Board by Maj. D. P. 
Heap are adopted. He proposes to place two 100-candle power 
incandescent lamps in front of each of the twenty-five windows 
which form a coronet on the statue, These will be protected from 
the weather in glazed lanterns with reflectors at the back. Under 
the balcony of the torch an arc lamp of 2000-candle power is 
proposed with reflectors arranged to throw light on the face of 
the statue, and also to throw a beam of coloured light upward. 


A NEW explosive compound is being developed by 
Prof. Silas R. Divine, chemist to the Rand Drill Company, and 
well known as the inventor of rackarock. Its peculiar virtue is 
that it is not exploded by concussions of even the most violent 
character, but yields readily when a fulminate of mercury deto- 
nator is applied. In appearance the explosive is a yellowish 
powder of high specific gravity. It does not deliquesce and does 
not have either picric acid or nitrate of ammonia as its active 
principle. In some recent experiments quantities of the new 
explosive were placed on a rock and pounded with a heavy sledge 
hammer without causing explosion, 


In some experiments by Professor E. J. Houston with 
iron filings and bits of fine wire in connection with magnets, the 

uliar groupings of the iron wire in chains of polarised particles 
st clearly contig A curious resemblance is panaiael by this 
field and other wire fields to the discharge produced by a lightning 
flash, or other high potential discharge ; such, for example, as the 
recent 500,000 volt discharge of Elihu Thomson. This resemblance, 
Professor Houston says, quite naturally leads to the speculation 
whether the peculiar forked or curved shapes of such discharges are 
not due to similar causes, viz., to polarised chains of particles of 
the medium which offer paths of less resistance to the discharge 
than the spaces adjoining or surrounding them. 


THE report just issued by Mr. Ira Ayer, relative 
to the American tin-plate industry, is interesting. The latest 
investigation by Mr. Ayer shows that the production of American 
tin-plate for the fiscal year was more than 13,500,000 lb. Of this 
production a little more than 90 per cent. was of the lighter class 
of plates named in the law, which alone are subject to comparison 
with the same class of plates imported. He states that if prac- 
tically the same ratio of weight between the lighter and the 
heavier class of plates should be maintained but during this 
present tiscal year, there would result upon the foregoing 
estimate a production of 90,000,000 lb., weighing lighter than 
63 1b. per 100 square feet., or an excess of 6,000,0001b. over the 
amount required under the provision of the tariff law. 


Tue Great Indian Peninsular Railway Company recently 
drew a cheque, says the Counting House, on the London and County 
Bank for £ 11 250,000. A noteworthy cheque, likely to be of historical 
consequence was that paid by the Manchester Ship Canal Company 
for the purchase of the waterways of the Bridgewater Trustees. 
This famous cheque was drawn on Glyn and Co., for a million and 
three-quarters, and is still exhibited as a curiosity in the com- 
pany’s office at Manchester. The Corporation of Middlesbrough 
purchased the undertaking of the Stockton and Middlesbrough 
Water Company for £800,000, which was paid by a single cheque. 
Vanderbilt, the American millionaire, once drew a cheque for 
£700,000. It bas been stated that at least four of the London 
banks have paid single cheques for considerably over two millions 
at a time, 


A pispatcH from St. Petersburg says: What is believed 
to be the largest aerolite ever known to have fallen is lying in the 
Caspian Sea, a short distance from the peninsula of Apsheron. 
The aerolite made a terrific noise as it rushed through the air, and 
the white-hot mass made a light that illuminated the country and 
sea round about for a great distance. When it struck the water 
immense clouds of steam arose, and the hissing could be heard for 
a great distance. Huge masses of water were thrown upward, and 
the sight to those who were not frightened was an exceedingly 
beautiful one. So enormous is the aerolite that it projects 12ft. 
above the water, and, save for its fused black crust, which gives it 
the appearance of having been varnished, it has every appearance 
of being one of the usual rock formations met with along the coast. 
Scientists are deeply interested in the phenomenon, and several of 
them are making preparations to visit the peninsula to examine 
the aerolite. Further information is needed before credence can 
be given to the above statement. 


At the last prize contest instituted by the City of Paris 
for the best electric meter the prize of 5000f. was awarded to 
Professor Elihu Thomson. With the desire that this sum should 
serve for the development of the theoretical knowledge of 
electricity, he has requested M. E. Thurnauer, General Manager for 
Europe of the Thomson-Houston International Electric Company, 
to offer a prize for the best work on a theoretical question in 
electricity, and to organise a committee who should propose the 
subjects, examine the productions, and decide the prize. The 
committee has decided that the prize should be given for an 
investigation on one of the following subjects:—(1) The heat 
developed by successive charges and discharges of condensers 
under different conditions of frequency, nature of dielectric and 
quantity of charge. (2) It has been shown theoretically that 
when the two surfaces of a d are ted by a con- 
ducting body, the condenser becomes the source of alternating 
currents as soon as the resistance of the conducting body decreases 
below a certain limit. The formula that permits calculating the 
ge of this oscillation has not yet been completely verified. 

is period of oscillation should be investigated experimentally 
under conditions such that the exact measure of resistance, 
capacity and coefficients of self-induction may be possible, in order 
to arrive at a complete and precise verification of this formula. 
(3) When a condenser made with an imperfect insulating material 
has been charged and then left to itself, the charge is gradually 
dissipated. The time necessary for the charge to be reduced to a 
given fraction of its initial value depends only on the nature of the 
insulating material. It is proposed to investigate whether, as 
certain recent theories would seem to indicate, analogous 
phenomena do not present themselves in metallic conductors, and 
whether these can be shown experimentally. (4) It is proposed 
to arrange and systematise our present knowledge of the graphical 
solutions of electrical problems, and deduce from them some 
general methods as in graphical statics, The theses presented 
may be written in English, French, German, Italian, Spanish or 
Latin. They may be in manuscript or printed. The papers must 
be sent before the 15th September, 1893, to B. Abdank- 
Abakanowicz, Consulting Engineer, 7, Rue du Louvre, Paris. 








MISCELLANEA. 


Tue Clyde Shipbuilders’-Association, which embraces 
the greater number of the employers, has resolved to reduce the 
workmen’s wages by 10 per cent. from the beginning of October. 


Tue Stratford-on-Avon Sanitary Authority have 
directed their clerk to authorise Mr. J. E. Wilcox, C.E., of Bir- 
mingham, to prepare a general drainage and water scheme for 
Henley-in-Arden. 


Mr. R. H. Murr, who for many years has been chief 
draughtsman at Messrs. William Denny and Brothers’ shipyard at 
Dumbarton, has been appointed yard manager at Messrs. Wigham, 
Richardson, and Co., Neptune Shipyard, Walker-on-Tyne. 


Tue Anderson (Ind.) Tin-plate Works has been sold by 
the sheriff to satisfy a mechanics’ lien. This was the first tin-plate 
plant in the United States. They do not yet know everything 
— the manufacture of tin-plate on the other side of the 
Atlantic. 


Tue Technical Publishing Company, of Park-row, 
New York, is publishing a very useful and time-saving ‘‘ Technical 
Index” once a month. It gives under a number of subject matter 
headings the titles of the most important articles and papers 
published during the preceding month in the leading technical 
journals of America, England, and a few of those of France. 


Mr. W. B. Percevat, the Agent General for New 
Zealand in London, has in contemplation the appointment of an 
industrial expert, to report upon the condition in which produce 
arrives from the Colony and is handled on the wharves, and also 
upon the weekly prices current. He would further draw up 
industrial reports and generally promote the interests of New 
Zealand producers, 


At Blyth some improvement in the harbour is to be 
made. A mole, or wet cock, is to be constructed, and the present 
approach to the west pier will be removed. An embankment will 
be made about 100 yards north of the tile sheds, commencing from 
the sanu hills and joining the pier. On the west side there will be 
an import wharf. The proposed dock will accommodate thirty-five 
to forty of the largest vessels trading with Blyth. 


Soap and candle making machinery is wanted at 
Alexandria; so are brick and cement making machines. Cotton 
ginning machines and presses are wanted in Paraguay; also stills 
for distilling sugar cane and orange leaves; Ramie decorticating 
machines; agricultural machinery in general. An appeal for 
such machinery and apparatus has been made by the Revue du 
Paraguay to the manufacturers and makers’ representatives of 
such implements. 


Ir is stated that the library of the late Professor 
Freeman has been purchased by the legatees of the late Sir 
Joseph Whitworth, who propuse to present it to Owens College, 
Manchester, which already boasts of having acquired possession of 
the Althorp library. The former is, perhaps, the best private 
historical collection in England, and the legatees stipulate that it 
shall be made accessible for the purpose of study to all historical 
students, whether members of the College or not. 


THE Roanoke, one of the largest wooden merchant 
ships in existence, was launched from the Sewell yard, Bath, Me., 
on August the 22ad, The principal dimensions are :—Length over 
all, 345ft.; breadth, 49ft. lin.; depth of hold, 29ft. lin.; gross 
tonnage, 3539 tons; net tonnage, 3400 tons. She has three decks 
and a poop 150ft. long, and is built entirely of wood except the 
bowsprit and nose, which are of steel, and the stringers, which 
areiron. She has four masts, and will spread 15,000 square yards 
of canvas, 


Tue removal of the flagstaff upon the summit of the 
Round Tower turret at Windsor Castle was commenced on Satur- 
day morning. It has been determined to erect a new staff in its 
place. Fine weather favoured the work for several hours, enabling 
the men to saw off the truck and other portions of the mast and to 
lower them safely to the roof. The stout Norwegian pine, believed 
to have been erected about 1829, was, from its base to the truck, 
upwards of 70ft. high, only 52ft. being visible above the turret 
roof. The large Royal Standard which fivats over the Palace in 
fiae weather is 36ft. long and 21ft. broad. The smaller banner, or 
storm flag, used in squally seasons, is 12ft. long and 6ft. broad. 
One or the other is always flying when her Majesty is at Windsor. 
The Union Jack, which is now displayed during the absence of the 
Court, is 24ft. long and 12ft. es. The new mast is to be sup- 
= by the Admiralty, and it will be erected upon the tower 

efore the return of the Queen from Scotland. 


THE first meeting of the Manchester Branch of the 
National Association of Colliery Managers was held on Saturday 
last week, and there was a moderate attendance. Mr. W. W. Mil- 
lington, of the Chamber Colliery, Oldham, occupied the chair, and 
amongst those present were Messrs. Weston, Donald Munro, W. A. 
Ritson, Maunsell Mercier, Manchester, and Mr. Ross, Pendlebury. 
Mr. W. W. Millington was elected president of the branch for the 
ensuing year, Mr. Weston, Bradford Colliery, Hon. Secretary, Mr. 
Maunsell Mercier, Hon. Treasurer, and the following were elected 
to the Council of the Branch: Mr. Donald Munro, Mr. W. A. 
Ritson, Mr. R, Clay, and Mr. Ross. The meeting proposed a vote 
of sympathy and condolence with the manager and relatives of 
those miners wo lost their lives in the explosion at the Park Slip 
Colliery, South Wales. Formal business connected with the 
Association occupied the remainder of the evening, and arrange- 
ments were made for a series of papers on mining subjects for the 
winter session. 


A most remarkable event occurred at Greenock about 
5 a.m. on Saturday morning. The Auchmountain, a new sailing 
ship of 1400 tons, was preparing to'proceed to Sydney and New- 
castle, New South Wales, on her first voyage. She had a general 
cargo, and had in the course of Friday taken on board twenty tons 
of gunpowder. She was, according to the harbour regulations, 
moored at what is known as the powder buoy, beyond the usual 
anchorage. Her captain, officers, and crew were on board, and all 
preparations had been made for sailing on Saturday. A fire broke 
out below forward, and it was fought for many hours with the 
greatest courage and determination, but in vain, and the crew and 
officers finally left the ship to her fate. A crowd of spectators 
awaited events, and finally the powder ignited and there was a 
tremendous explosion, the ship being rentinto fragments. As the 
ship lay a couple of miles from land, it does not appear that any 
damage was done on shore. A Government inspector is being sent 
down to inquire into the circumstances. 


Tue dredging of the Thyboron Canal, says the National 
Times,Copenhagen, isnowadvancing rapidly. Thesand pumpdredger 
Thyboron has, according to the Holftebro Paper, taken away over 3000 
cubic fathoms in the course of two months from the bottom of the 
firth or canal, of which she has this month taken over 1700 cubic 
fathoms, and has increased the depth of the canal at every point 
up to from 10ft. to 12ft., and in no place is there now less than 9ft. 
water. The work is being prosecuted until the new canal right 
through has a depth of 12ft., after which the Thyboron will go out 
on the bar, where there is now l0}ft. of water. This has consider- 
ably improved the canal, as now it can be used by vessels that 
hitherto never could get up. For instance, early this summer it 
was impossible for vessels to get up with more than 6ft. draught, 
but during the last few days vessels mpd ye: up drawing 8ft., 
and now the Norwegian vessels bring w to the different towns 
along the Limffords, and they will be able to bring their cargoes, 
as these vessels generally draw from 7ft. to 8ft., and several of 
them have already passed up the canal. The sand pump hopper 
—— Thyboron was built this year by Messrs. Lobnitz and Co, 

nfrew, 
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correspondents that letters of inquiry addressed to the publie, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tot ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icaty 

8. W. (Belfast).—All coal iines must have tivo shafts now. 

A Svunscriper (Allegheny) — We do not believe that the Pennington airship 





will bea success Jt is quite possible that it will rise from the ground, and 
that in perfectly still air it may be steered and even driven at a moderate 
speed, but the exposed surfaces are so large that it will be quite uncontrol- 
luble in a breeze. 

Warmina.— We jail to see where your dificulty comes in. If you begin with 
any difference of temperature Letween the steam and the water, and end 
with no difference, then the average difference will be one-half the maximum, 
and you cun use that as the basis of your calculations, You will find a 
great deal of information on this subject in Tae EnGineer sor December, 
1890, 





SARDINE TINS. 
(To the Editor of The Engineer.) 
Sir,—Can you or any of your readers give me the names of manufac- 
turers of machinery for making sardine and other tins and cans ? 
September 8th. Tin. 





ELECTRIC LIGHTING IN DUBLIN. 
(To the Editor of The Engineer.) 

Srr,—In the report on pages 204 and 205 of the present issue of your 
valuable paper where the account appears of the Dublin electric lighting 
station, there are one or two errors in the description of the boiler plant 
which we shall be glad if you will allow us to correct The heating 
surface of each boiler is given as 510 square feet, whereas it should be 
2531 square feet. The length of the drums is given as 82ft. 7in., whereas 
the figure should be 23ft. 7in 

Thanking you in anticipation for the insertion of these corrections, we 


beg to remain, &c., 
London, September 8rd. Bapcock anp Witcox, Liwirep, 
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DEATH. 
On the 25th July, at 1-1, Fairlie-place, Calcutta, India, James ALFx- 
ANDER Betts, ©.E., formerly Director Imperial Torpedo Colleges, 
Foochow, Tientsin, and Canton, China, aged 46, 
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RAILWAY UNPUNCTUALITY. 


WHEN a railway train does not keep time the railway 
company breaks faith with the public, and the public is 
angry and writes to the newspapers. Remonstrances 
and objurgations enliven the dull season when Parlia- 
ment is not sitting, but they have no effect on the 
offenders, who care nothing for the complaints of people 
who cannot help themselves in any way. That the com- 
panies and their servants are often in fault is quite 
certain, but it is not true either that they are always in 
fault, or that their culpability is invariably the same in 
degree. The whole question needs intelligent handling. 
The facts require elucidation, publicity, and considera- 
tion ; and, as a first step in this direction, we shall call 
attention to certain things which have not, so far as we 
are aware, as yet been brought forward enough or urged 
with sufficient force and pertinacity on either the public 
in general or railway men in particular. 

In the first place, the word “ punctuality ” as regards 
railway travelling needs definition. A time-table is 
issued by a company which tells those who read it that 
a given train will be at a given place at a stated time. 
The public accepts this statement as true, and acts accord- 
ingly. The train does not do what the time-table said it 
would do, and the company issuing the table is held to have 
broken faith with the public. Let us see why the train 
has not been punctual. A very little examination will 
suffice to show that whoever prepared the time-table did 
it in ignorance of the facts; or else, knowing the 
facts, promised, with intent to deceive the public, 
or lastly, being a sanguine man, hoping for the best, he 
has backed his luck, and taken chance that the train may 
keep time after al]. A moderate experience of railway 
travelling will convince any engineer at all events who 
keeps his eyes open that the railway companies court 
disaster. They usually allow sufficient time for the 
running of the trains between stations; the locomotive 
superintendent takes care of that; but the time allowed 
at the stations is almost always too short to permit the 
necessary work of loading and unloading passengers and 
luggage to be properly performed or even performed at 
all. It is urged, on the other hand, that to give more 
time at the stations would do no good, and would, in fact, 
hold out a premium to porters and station-masters for 
indolence. Concerning one of our Southern railways some 
years ago, grievous complaints were made that a certain 
up train, which called at half-a-dozen stations, always 
arrived late in London. The matter was brought 
before the locomotive superintendent, and he made a 
couple of trips on the engine, without saying anything 
about it, to see for himself how things were managed. 
He was urged by the traffic manager to run faster between 
the stations, in order to give more time at them. Instead 
of doing this, however, he announced that in future the 
train would run more slowly, and that less time would 
be allowed at the stations. The result was that there 
were no more complaints; the train in question kept 
time; station-masters and porters were put on their mettle. 
The public found the station doors shut against them 
when the train arrived, and learned that it would not do 
to be late by even half a minute. In this case a parti- 
cular policy worked very well; but we cannot think that it 
could be uniformly applied with advantage in so far as short- 
ening the time allowed at stations is concerned. On the 
contrary, we believe that considerable advantage would 
be derived from accepting the facts and acting on them, 
instead of making believe very much. 
a distance of, say, 200 miles has to be traversed by 
a train which stops at five intermediate stations. 
The time allowed is, including stops, say five hours. 
If we look at the time-table we shall see that, 
with one exception, the time given at each station 
is one minute. The exception is a moderately large 
country town, and three minutes are allowed. Thus 
then the whole allowance of stopping time is seven 
minutes. The train is, as a rule, a quarter of an hour 
late, and the reason is simply that the requisite station 
work cannot possibly be done on five different platforms 
in seven minutes. The very attempt to get it done ina 
desperate hurry causes confusion and delay. If the 
traffic manager were prudent he would issue a new time- 
table and make the duration of the run five hours and 
fifteen minutes instead of five hours. There would then 
be no more complaints about want of punctuality. 
Travellers, as a rule, do not care whether they are a few 
minutes more or less on journey provided that the trains 
are punctual. 

It is often urged that the time lost at stations should 
be made up on the road. This is to any experienced 
locomotive driver sheer foolishness. It is always the 
longest and heaviest trains which require most time in the 
stations, because there is most work to be done; but it 
is just such trains that tax the powers of the engines 
most heavily. However willing a driver may be to save a 
few minutes, he usually lacks the ability. Besides, the 
cost of running the train is increased, and a responsibility 
is placed on the driver which he ought not to bear. As 
a rule, he is allowed a certain running time between 
stations—so many miles so many minutes. If he does 
not do this, and is unable to give a satisfactory reason 
for his tardiness, he is fined. But on most roads, and 
with most trains, the drivers are instructed not to try to 
make up time, and the rule is a good one. Occasional 
unpunctuality is usually due to some more or less 
abnormal agency ; for example, very severe weather, or 
a strong wind blowing on the broadside of a train, may 
occasion very considerable delay. But it is not of this 
type of unpunctuality we speak, but of that which seems 
to be normal to some lines, and goes on day after day. 
In ninety-nine caces out of a hundred, unpunctuality of 
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this kind is attributable directly to delays at stations. 
We had occasion recently to take the time spent at 
various stations by a heavy express train coming from 
the North. At one station three minutes were allowed, 
eight minutes were actually occupied, principally in 
unloading and loading passengers’ baggage; station- 
master, guards, and porters did their best. At another 
station five minutes were allowed, eleven minutes were 
actually occupied. Much of the delay was caused by the 
crowd on the platform, through which the porters had to 
force their way with barrows piled with mountains of 
baggage, and so on to the end. Inquiry from the guard 
satisfied us that there was nothing exceptional ; that par- 
ticular train was always late. Now, under the circum- 
stances, all was done that could be done, and the company 
should have allowed more time—half an hour more at 
least. 

If we turn to the arrangements at the stations, it will 
be seen that much of the delay is due to defective methods 
of handling baggage. It is carried on two systems, either 
in lockers—that is to say in a baggage compartment 
in each coach—or in vans. No means are now provided 
for telling the porters where to put the baggage. A 
man has filled up his barrow with a dozen trunks, 
portmanteaus, and bags. He waits, say, on the platform 
for the last van, and finds when the train stops that it is 
full to overflowing. Then he has to start at a hand 
gallop to the other end of a long train in order to dispose 
of his load; all this takes a great deal of time. As a 
rule, again, all stations are short-handed during the busy 
season. There are not men enough to do the work. As 
an example of what can be done in the way of handling 
luggage, we may direct attention to a performance which 
takes place daily on the Clyde during the summer 
season. An express train runs from Glasgow to Gourock, 
a distance of about twenty-seven miles, in thirty-three 
minutes. Alongside the quay lie three steamers. A 
distance of two or three hundred feet has to be traversed 
between the train and the steamers. Very large quantities 
of luggage have to be handJed; yet in two minutes after the 
train has entered the station all the passengers and all 
their luggage are on board the steamers, and these steamers 
are running down the river at some twenty miles an hour, 
to Holy Loch, Dunoon, Rothesay, and other places on the 
Clyde. It is possible in this way to be in Dunoon in 
about fifty minutes after leaving Glasgow. The system 
is perfect. The porters and the deck hands from the 
steamers are waiting for the trains. The baggage has all 
been carefully stowed for each steamer in its own place. 
A small army of men fall upon it, and it is all on board 
before the passengers, who are compelled to bestir 
themselves or be left behind. It is much to be regretted 
that a system so admirable cannot be carried out at large 
railway stations in this country. 

If railway companies would get rid of the opprobrium 
which now attaches to them, they must alter their time- 
tables or thoroughly reorganise their station arrange- 
ments. Either planwould work. A great deal of money 
is spent every year in enlarging stations, providing more 
platforms, and additional lines of rail. Much of this is 
useless as a means of promoting punctuality. What is 
needed in dozens of stations is not more platforms, but 
wider platforms. It ought not to be difficult, if there 
was more width, to provide space in which luggage 
barrows could be moved without endangering the 
travelling public, which in its turn seriously interferes 
with the movements of the porters. The accommoda- 
tion at the stations is, in a word, deficient in many cases, 
and changes are not made in the right way or in the 
right direction. We have said nothing concerning the 
unpunctuality of suburban trains, because that depends 
on causes of a very different nature, nor is it necessary 
that we should refer particularly to delays caused by snow ; 
because these are wholly exceptional. We have confined 
our attention wholly to the heavy main line traffic that 
fills our great roads for six or seven months in 
the year, and we have dealt with only one cause of 
want of punctuality, because, to give the companies 
their due, the long distance main line trains have, as a 
rule, the road kept clear for them, and little delay is 
incurred anywhere save in the stations; and we have 
only to repeat that the companies should either recognise 
the fact that the necessary work of loading and unloadirg 
passengers and their baggage cannot possibly be done in 
the limited period allowed with existing arrangements, 
and alter their time-tables accordingly; or else meke 
such alterations in the way of organisation, methcd, 
and discipline as will promote punctuality. To insure it 
under any circumstances, however, appears to us to Le 
impossible, so long as but a couple of minutes are allowed 
for the handling of great quantities of baggage, and a 
travelling public which is itself largely responsible icr 
the delays of which the greatest offenders are themselves 
usually the first to complain. 


THE TRADES UNION CONGRESS. 


THe twenty-fifth annual Trade Union Congress was 
opened at noon, in Glasgow, on Monday. About £00 
delegates were present. The proceedings on the first day 
were chiefly formal. There were no discussions and no 
quarrels. Mr. John Hodge, chairman of the Glasgow 
Trades Council, and delegate of the Steel Smelters’ Amal- 
gamated Association, was unanimously elected president. 
The most noteworthy performance was the reading of the 
report of the Parliamentary Committee. This document 
was moderate in tone, and contains little, if anything, to 
which exception could legitimately be taken. The com- 
mnittee, in dealing with the question of strikes, “ strongly 
advise that every method of conciliation should be sug- 
gested before having recourse to the arbitrament of force 
in the settlement of labour disputes.” These are wise 
words. The committee call attention to the circumstance 
that many eminent authorities are of opinion that cur- 
rency questions have much to do “with the present 
depression in trade, and add that during the year they 
have expressed themselves in favour of the Government 
taking part in an international conference on the subject, 
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such conference having for its object to ascertain if any 
relief can be obtained in this direction.” All this is, it 
will be seen, moderate or even colourless. It is difficult, 
indeed, to believe that such cautious expressions of 
opinion can find favour in the eyes of the more adven- 
turous spirits representing New Unionism. 

It is probable that the unrest of labour is more widely 
diffused at present than it has ever been before; and it is 
not reassuring to know that those who are the most 
turbulent seem least of all to understand the nature of 
the result which they want to compass. There are a 
hundred different schemes on foot, many socialistic in the 
worst sense, a few socialistic in the best sense. But the 
vague idea embodied in all is, that if capital could be 
taken out of the hands of a few and distributed among 
the many, that all workers would at once be made happy 
for ever. Were it not that we know that in Great 
Britain at all events, there are large numbers of sensible 
men to be found in our mills and our forges, our mines 
and our shipyards, we would not attempt to point out 
the nature of the error which lies at the root of such 
creeds. It may serve, however, to strengthen the hands of 
some people, if we direct attention to the true nature of the 
fallacy involved; and we do this with the more confidence 
that very little to the purpose has been said by those who 
ought to speak out. The truth is that the great mass of 
writers who denounce capital have no accurate concep- 
tions of what capital really is. They regard it for the 
most part as money, as so much gold or bank-notes, and 
they say that it is wrong that one man, or one group of 
men, should possess all this money while they have 
none. But the truth is that money as such in the 
shape of current coin of the realm plays a com- 
paratively insignificant part in the conduct of busi- 
ness. The commercial wealth of this country is 
mainly founded on credit--credit used in an absolutely 
legitimate way; and the division of all the coin in the 
country among the working men would simply result in 
an utter stagnation of business. It would not suffice 
for the transaction of 10 per cent. of the trade now 
done. But credit is an intangible thing, and it could 
not possibly be transferred to the new community of 
workers. All attempts to snatch at the real capital 
of this or any other nation must fail. It eludes 
the grasp like asoap bubble. The attempt has been 
made over and over again on a great scale, as, for instance, 
during the French revolution. The results were 
disastrous, and the Republic came under the heel of 
Napoleon Bonaparte. No matter what arrangements 
are made the result in the end must be the same. 
Certain groups of individuals, or individuals, will have 
to control expenditure, accumulate capital, and possess 
credit. We may, of course, have co-operative societies, 
who will carry on the work of production, but these 
societies must possess capital both in the form of money 
and eredit, and hitherto they have not found favour 
with trade unionists. The only conceivable arrangement 
under which this situation would not be called into 
existence would consist in a return to the condition of 
primitive man, and we doubt that any worker in his sober 
senses contemplates this with equanimity. 

It is not, however, in the aspirations and dreams of 
the anti-capitalist that we see most ground for alarm ; 
but in the determination so often manifested of late to 
resort to actual brute force in order to obtain a desired 
end. We have seen something of this in England. But 
in the United States the desire for warfare has assumed 
very serious proportions. The Homestead riots were not 
suppressed until some 8000 troops were under arms. 
Messrs. Carnegie’s workmen asserted that they were 
living on starvation wages, and that an attempt was 
about to be made to reduce them. It has been urged 
that the wages paid were really high, but that they 
were not sufficient because of the excessive cost of living 
brought about by the operations of the McKinley tariff. 
Be this as it may, it appears that there were hundreds of 
men quite ready to take the place of the strikers. This 
the latter would by no means permit, and there was much 
bloodshed. Are we to assume that a new order of things 
is to take the place of the old, and that the workers in 
every district or establishment are to possess the power 
of saying that if they do not please to work for certain 
rates of pay no one else shall? And are conditions to 
prevail already tried in the United States, under which 
manufacturing operations can only be carried on with 
the aid of soldiers? One step further and we shall 
have a return to the days of old, when there were but two 
classes, mastersand slaves—the latter compelled to work 
by the military power of the former. Before this comes 
to pass, however, the ruin of a company, a district, or a 
country may be completed. If wages are raised beyond 
a certain point, the price of the goods made must be 
brought up to such sum that there will be no purchasers. 
Mr. Hyndman has recently addressed a long letter to the 
Times, in which he deplores the loss of British trade 
which has taken place; but he fails to see that this is 
in a measure due to the concomitant or preceding rise 
in wages, which entirely prevents us from competing on 
level terms with other nations. We have before us 
quotations for certain glass articles which are made both 
in Germany and in England. The price wholesale in 
this country is 4s. 9d. for a given quantity of English 
made ware. The price delivered in London of the same 
article made in Germany is 2s. 9d. It is urged that the 
English ware is better. Perhaps so; it requires an expert 
to see the difference, and in any case the German article 
is good enough. Glass ware is but one of a hundred 
commodities that might be named. We commend the 
facts to Mr. Hyndman’s consideration. 

Among the subjects discussed by the Labour Congress 
was the eight hours day. We have often said that legis- 
lation in this direction is quite unnecessary. If the work 
of the country can be carried on with a shorter day than 
that now used, we shall rejoice, and the experiment can 
be tried with the greatest ease by the men; but the 
regulation of the hours of labour by law is one of the 
most difficult things in the world. It is by no means as 





generally known as it ought to be that the experiment is 
now being made in the United States, and that so far the 
results have been most unsatisfactory. We called atten- 
tion last week to the fact that at Messrs. Singer’s works, 
after a trial of one week, the hands have reverted to the 
old system, and are quite ready to fight the Government. 
If the members of the Amalgamated Engineers’ Union, 
for example, resolved that they would work nine hours a 
day, is it conceivable that any Government could prevent 
them? In like manner, if they resolve that they will 
work but eight hours a day, no Government could 
compel them to do more. In the course of his presi- 
dential address, delivered on Tuesday, Mr. Hodge spoke 
with moderation on the subject. ‘The question of an 
eight-hour day might,” he said, ‘ be fairly described as a 
burning question, and it had undoubtedly made great 
progress. The dividing line which separated trade 
unionists was, whether that was to be attained by legal 
enactment or by trade union effort. In the controversy 
that raged on the question, those in favour of gaining 
this result by legislative enactment subordinated all 
other reforms to that. As a matter of fact, the gaining 
of an eight-hour day, no matter by which of the modes 
it might be secured, was but the fringe of the labour 
problem, and was but a small part of the question. From 
an economic point of view, or in its general aspect as a 
solution of the labour problem, a general eight-hour day 
would do very little towards equalising the products of 
labour. The cause of labour would, however, be mate- 
rially advanced if the energy devoted to the advancement 
of a legal eight-hours day were diverted in the direction 
of better organisation and the advancement of the many 
local movements which had a direct bearing on the labour 
cause, and which were much easier of accomplishment. 
The question was in as yet an embryo state, and it 
required elucidation. Personally, he was in favour of 
gaining it by legal enactment, but he was not prepared 
to force it on trades who, by argument founded on life- 
long knowledge and study of their particular industries, 
declared it to be unworkable.” 

Behind all labour questions lies the dominant human 
passion—the desire to get as much as possible in return 
for as little as possible. Trades unionists are never 
weary of denouncing capital and capitalists, but every 
working man in the kingdom does just what he holds to 
be criminal in another. Mr. Hodge, to do him justice, 
has not failed to detect this weakness. ‘ Much was said 
as regards sweating, but did they individually when pur- 
chasing an article make any endeavour to find out the 
conditions under which the article was produced? Asa 
matter of fact, they had bargain-hunters with them, yet 
a very little consideration or reflection would pacer A 
lead them to the conclusion that such bargain-hunting 
meant misery, starvation, or degradation of some hapless 
sister.” Is it to be supposed that the carpenter or the 
boiler-maker would look with equanimity on a proposal 
for a general rise in the price of boots in order that 
better wages might be earned in Northampton, Colchester, 
or any other boot-making centre ? 

We cannot, we think, better conclude this article than 
with the following quotation from the Times of Wednes- 
day :—‘‘ The emancipation of labour is not an affair of 
agitation or of legislation. It is primarily an affair of 
morals. There is no power that can emancipate men 
who are slaves to degrading habits, who study how to 
get through their day’s work on the lowest terms that 
will pass muster, and who will cringe for a ‘tip’ to the 
capitalist they denounce and detest. Contrariwise, there 
is no power on earth that can hold down working men 
whose habits are wholesome, who put their heart and 
their strength into their work, and who meet equals and 
superiors alike with courteous self-reliance. Every class 
is terribly hampered and handicapped by its unworthy 
members, but perhaps no other class has to contend as 
working men have with the erection of their failings into 
a gospel by the very organisations that ought to help 
them to higher things. The doctrines that the efficiency 
of labour ought to be systematically restricted, that the 
workmen’s share of wealth is to be increased by 
diminishing the available total, and that labour is the 
sole factor in production, have been sedulously preached 
by trade unions, and are profoundly inimical to working 
men.” 





A MODERN COMET STEAMBOAT. 


THE bull of @ small steamer, notable as being the intended 
repository of a set of paddle engines of abnormal design, was 
launched from the yard of Mr. Robert Rodger, Port Glasgow, 
on the 26th ult. The vessel is 86ft. long, 9ft. Gin. beam, and 
her draught of water is very light. She has the appearance 
of & miniature river steamer, having a saloon fore and aft with 
promenade deck above. The craft has been built to the 
order of Mr. Hugh M’Intyre, Glasgow, whose object is to fit 
her with engines of a different type from those generally 
obtaining in river paddle steamers, equipped with which the 
little craft of 86ft.in length is expected to accomplish her 
15 knots per hour. The engines are being made by Messrs. 
Hanna Donald and Wilson, Paisley, and the feature mainly 
distinguishing them from engines of the usual paddle type is 
understood to consist in their being variable-expansion and 
quick-running engines, driving gearing arranged to slow down 
the revolutions of the paddle wheels. The inventor and 
friends, with characteristic faith in the project, have named 
the little vessel the Comet, thereby challenging comparison 
with the historic little craft of the same name, built, by the 
way, within a short distance of the site on which the 
modern vessel has been constructed. 


PROFITS IN THE STEEL TRADE AND LABOUR DEMANDS. 


Tue steel trade is at the present time passing through a 
crisis in its history. For a long period steel makers have 
been struggling manfully against low selling prices, increased 
competition, and diminished demand. Added to these diffi- 
culties, makers now find themselves confrcnted with labour 
problems of no easy solution. Following, we fear, the 
example which has been set by the colliers the operatives 
engaged in the steel works seem to be evidencing an un- 
reasonableness and an unwillingness to accommodate them- 
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selves to the present condition of trade, which is as surpris. 
ing as it must be disastrous. Ten thousand men, it has been 
given out, are affected by the notices which have this week 
been posted by the employers of the South Wales and Mon. 
mouthshire steel works to terminate contracts. The notices 
are the result of the failure on the part of the employers to 
come to any agreement with the men on the matter of the 
sliding scale question, which, after an existence of two years, 
the men had intimated their intention to terminate. Nor 
are the steel workers content with desiring to abandon the 
sliding scale. Will it be believed that the mechanics and 
steel workers employed at certain of the largest works, and 
the ironworkers at other important establishments, have 
come out on strike for increased wages? If evidence is 
desired of the disaster which results to trade and capita) 
from such ill-considered demands, it is found in the just 
issued report of the Steel Company of Scotland, Limited, 
This concern states that owing to strikes of the workpeople 
last year the output of the works was little more than half 
of the full working capacity, and the result was a loss on 
the year’s operations of £13,600. The Ebbw Vale Steel 
Company announces that, notwithstanding its magnificent 
natural resources, it has “for many years made no profit 
for shareholders ;"’ and similar experiences might be added 
of other steel firms. We wish we could teach workpeople 
wisdom. 








LAUNCH OF THE CUNARD TWIN-SCREW 
STEAMER CAMPANIA. 


YESTERDAY was performed at Fairfield Yard, on the 
Clyde, a feat the equal of which in its way has not been 
attempted since the Great Eastern was put into the 
Thames at Millwall, thirty-five years ago. The Cunard 
steamer Campania—the first of the two intended Atlantic 
record breakers—was launched shortly before 2 p.m. into 
the sewer or unsavoury canal upon which has been 
brought the wealth of the city of Glasgow. Brunel 
launched his monster ship sideways because of her great 
length, and was we forget how many days in completing 
his task; but the builders of the Campania have launched 
their 600ft. of steel structure stern-foremost into a river 
which, measured in the direction of the launching-ways, 
is only 900ft. across. Mr. R. Saxon White, the manager 
of Fairfield Yard, is to be congratulated upon the courage, 
foresight, and skill which he has displayed, and in the 
success which he has achieved. 

Looking from the deck of the Campania, shortly 
before she was released, it appeared an impossibility to 
slide 9000 tons weight of steel structure, measuring 600ft. 
in length, into so narrow a stream without accident. And 
yet the feat has been accomplished. Moreover, nobody 
at Fairfield seems to have ever experienced a doubt upon 
the subject, so thoroughly was every detail thought out 
and planned from the first, and so carefully was every 
step in the work attended to as it progressed. The 
cradle and ground ways were commenced several weeks 
ago, and, indeed, were practically completed on the 
occasion of the recent visiv of inspection of Lloyd's 
Registry Committee to the Clyde. Only a pair of ground 
ways were used, the breadth of each being, however, 
sufficient to leave but a fairly moderate weight per square 
foot of area when the structure was wholly resting upon 
it. The difficulty to be coped with was, in fact, not so 
much a minimising of frictional resistance to the vessel's 
motion ag that of gently and gradually, yet surely, 
stopping her motion when once she became fairly afloat. 
Nevertheless, the sliding of 9000 tons into the Clyde was 
in itself a task of no small magnitude, and, in view of 
the fine form of the fore body, great ingenuity and care 
was necessary in order properly to support her bow 
extremity in the launching cradle. Of course for a long 
distance forward the only way to do this was to make 
fnll use of the edge laps of the shell plating; and as, in 
spite of the heavy scantlings of the Campania, these 
are necessarily very narrow, the poppets and other 
vertical supports needed careful fitting and efficient 
combination. By an ingenious arrangement of wedg- 
ing, notching, and dove-tailing, all this was very 
effectually accomplished, and there was no more interest- 
ing feature in the launching arrangements to the initiated 
observer than this device of Mr. White’s for the purpose 
we have described. At the after end of the vessel—also 
very fine and clean—matters were rendered much simpler 
by reason of the peculiar form of the structure for 
housing and carrying the twin-screw shafting on each 
side. As we have previously stated in THe ENGINEER, 
the screw shafting in these vessels is wholly enclosed 
within the hull, thereby leaving nothing unsupported, 
and consequently providing against such deflection as con- 
tributed to disaster in the City of Paris. The “ wings” 
thus formed afforded excellent support to the long range 
of aftermost poppets extending to the propellers. 

The launching ways were greased and “turned in” a 
week before the date fixed for putting the Campania 
into the water, the interval being fully occupied in 
replacing the previously prepared and fitted parts of the 
cradle. The river, too, had been carefully dredged during 
the same time, so as to form a hole of the requisite 
length, breadth, and depth for the vessel to float in and 
be turned into the fitting-out basin of the company. In 
this latter spot the wharf has been lengthened by 
extensive pilings, so as to accommodate a vessel of such 
huge dimensions below the sheer legs used in lifting the 
boilers and machinery into their places. 

To check the Campania, Mr. White employed eight 
heaps of chain cables—four on each side—the collective 
weight of the cables being between 500 and 600 tons. 
These were simply dragged by the vessel over the ground, 
their weight and frictional resistance affording the only 
means of stopping her when afloat. By using heaps of 
chain cables in this way, Mr. White availed himself of 
two forms of resistance. In the first place, when moved 


by the vessel the component parts of each heap of chains 
adjusted themselves until the whole body was in direct 
tension, and in this manner a gentle buffer-like force was 
, brought to bear upon the checking cables, preparatory to 
| the greater resistance offered by the drag of the whole 

body of chain upon soft or uneven ground. Two of the 
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cables passed through the hawse pipes on each side, and 
other two were shackled to two substantial plates rivetted 
on each side of the vessel at localities, which were 
stiffened on the inside by the presence of bulkheads and 
longitudinal stringer girders. It will thus be seen that 
in attacking the eee of putting the Campania into 
the Clyde, the Fairfield Company took every precau- 
tionary measure which long experience in launching huge 
steamers could suggest, and the success of the operation 
confirms the wisdom of all that was done. The cere- 
mony of naming the vessel was performed by Lady 
Burns, wife of Sir John Burns, Bart., of Wemyss Castle, 
and the subsequent proceedings were of a wholly informal 
character. The launch was witnessed by a large body of 
spectators, the yard gates being thrown open to the 
public, and platform accommodation being provided at 
the bow of the vessel for three hundred privileged friends 
of the company. There was no luncheon or speeches. 
The owners think it will be time to talk about the ship 
when she has done something of which to boast. 

Several months of hard work remain to be performed 
before the Campania will be ready for her steam trials. 
Her engines, boilers, funnels, uptakes, and steam pipes 
are all ready to drop into their places; and the joiners’ 
work is well advanced. Probably by the beginning of 
March she will be a completed vessel—a credit to her 
able builders, and, we trust, a source of profit to her 
enterprising owners. It is to be hoped—and indeed 
expected—that her speed will be such as to still further 
materially shorten the time distance between these islands 
and the United States. The sister vessel Lucania is 
being plated, and appears to be rather more than two 
months behind the vessel which was launched yesterday. 








AN AMERICAN SHIP CANAL FROM THE 
GREAT LAKES TO THE SEA. 


Tue House Committee on Railways and Canals has 
recommended the passage of a Bill appropriating money for 
the expenses of a survey to ascertain the most practicable 
route, wholly within the territory of the United States, for a 
ship canal from the great lakes to the navigable waters of the 
Hudson River. The report of the committee shows that the 
traffic of the lakes is something enormous, and very much 
greater than is generally realised. 


in the United States. The average rate of charges for 
freight received by all the railways of the United States for 
the year 1890 was 9 mills per ton mile, and at that rate 
the transporation by rail of the lake cargoes would have cost 
169,647,132 dols. The average rate on all freights carried upon 
the great lakes is not over 1:2 mills per ton mile, making the 
total cost of water transportation 22,619,617, dols., equal to 
an economy over the cost of transporting the same freight by 
rail of 147,027,514 dols. 

‘“‘ Of this enormous tonnage a large portion of all that is 
shipped abroad passses over the Erie Canal by way of Bufialo 
or Oswego, or by rail from those places and Ogdensburg to New 
York or Boston, or by the Welland and St. Lawrence Canals 
to Montreal, and thence abroad. The fact appearing of 
recent years that the Erie Canal, which has so long served as 
a highway of commerce to New York, and in which she owes 
in a large degree her supremacy, is no longer adequate to 
accommodate the enormous tide of tonage from the West to 
the East, there has arisen an urgent demand for some better 
outlet from the great lakes to tide water. The Bill which 
the Committee has recommended is the first step toward 
meeting this requirement. It is held by friends of the 
measure that a survey will show that deep waterways from 
Lake Erie or Lake Ontario to the sea are practicable, and it 
is the purpose of this survey to determine what routes are 
the most advantages.” 








COMPOUND VERSUS SIMPLE ENGINES FOR 
CABLE TRAMWAY PLANTS. 


THE engines for the new Broadway cable railway in New York, 
and those of the Third Avenue cable tramway, New York, are to 
be of the simple non-condensing type. The adoption of this type 
has led to considerable discussion on the merits of simple and 

Pp non - ing engines for this class of work. 
In response to inquiries from the editor of Power, three engineers 
| of much practical experience in cable railway plant have given 
their opinion on this question, Mr, A. N. Connett, Chief Engi- 
neer of the Baltimore City Passenger Railway, Baltimore, M.D., 
favours the compound system and thinks it will save 5lb. of 
steam per horse-power per hour, He says :— 

“‘T am now installing three plantsfor this company, and in all 
I am using compound engines to run non-condensing. I consider 





that the constant load will be large enough to keep the low- 
pressure cylinders from ever expanding below atmosphere. They 
have proved moderately successful on electric railway plants, and 





the service there is a more variable one than on cabie plants. The 
| Seventh -street road in Washington — cable — is 
| admirably economical result in the use of 
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THE GREAT LAKES 


‘Through the Sault Canal at the outlet of Lake Superior, 
there passed in 1890, 10,557 vessels, having a net registered 
tonnage of 93,454,435 tons. The actual freight tonnage was 
9,041,213 tons, but the registered tonnage is used for the 
purpose of comparison. Through the Suez Canal there 
passed during the same year 3389 vessels, having a net 
registered tonnage of 6,890,014 tons, so that nearly three 
times as many vessels, and over 1,500,000 tons more of freight 
passed through the Sault Canal, away in the centre of the 
continent, thar passed through the Suez Canal, which is an 
international work and a highway for the commerce of the 
world. And it should be remembered, too, that the Sault 
Canal was open but 228 days, and the Suez Canal was open, 
of course, during the entire year. And this represents the 
business of Lake Superior alone. The entries and clearances 
in New York in 1889 represented 11,051,236 tons, and the 
entries and clearances in all the seaports in the United 
States represented 26,983,315 tons. The entries and clear- 
ances from London and Liverpool during that year were 
33,430,617 tons. The entries and clearances on the great 
lakes in the same year were, according to the United States 
census, 27,760,000 tons, and in 1890 the total freight traffic 
of the great lakes was 33,303,324 tons, exceeding by 6,000,000 
the combined entries and clearances of all the seaports of the 
United States, Atlantic Gulf, and Pacific, and equalling the 
combined entries and clearances, both coastwise and foreign, 
of London and Liverpool, the great commercial centres of 
the world. These shipments embraced 9,000,000 tons of 
iron ore, 5,000,000 tons of grain and flour, 8,000,000 tons of 
lumber and forest products, 7,000,000 tons of coal, and 
4,500,000 tons of miscellaneous freight. This was carried 
by a floating equipment of 2784 vessels, having a carrying 
capacity of 1,254,275 tons, and a commercial value of 
48,809,750 dols. Of the total tonnage of shipping built in 
the United States during the year ending June, 1889, 5 per 
cent. was built on the Western rivers, 8 per cent. was built 
on the Pacific coast, 41 per cent. on the Atlantic coast, and 
46 per cent. was built on the great lakes. The ton mileage 
of the lake marine for the season of 1889 was 15,518,360,000, 
and in 1890 it amounted to 18,849,681,384. The ton mileage 
of all the railways in the United States for 1889 was 
68,727,228,146. It is thus seen that the ton mileage of the 
lake marine is more than one-fourth that of all the railways 
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engines. Of course it can be readily said that there is no danger 
of back pressure with such engines. But I think you state the 
case fairly when you say that the automatic proportioning of the 
loads between the cylinders will always give the low-pressure 
— sufficient initial pressure to make its introduction an 
object. The Brooklyn Bridge example isa poor one. The varia- 
tion of loads is largely in excess of most street railway plants. 
The Broadway and Third Avenue lines, I think, should have 
remarkably steady loads. The condition of loading and alignment 
there cannot but make it so. The same will prove true in a 
somewhat less degree with the plants being installed by our com- 
pany. 

The second letter is from Mr. F. W. Wood, Manager of the 
Temple-street Cable Railway Co., Los Angeles, Cal., who looks 
with little favour on the compound system, considering it 
advantageous only under specially favourable circumstances. 
The Los Angeles cable railways were described in our issue of 
November 7th, 1891. He says:—‘‘ That the use of compound 
engiues is economical under certain conditions all engineers will 
admit. That compound engines do as a fact operate satisfactorily 
in some cable railway power houses is also not to be disputed. 
That the conditions of cable railway practice are unfavourable for 
the best operation of compound engines is equally true. The per- 
centage which the cost of power bears to the whole cost of 
operating seems to me to be a necessary factor in deciding upon 
the character of power plant to be used. This percentage is 
variable, and may range from 25 per cent. to as low as 6 per cent. 
It is manifest that in dealing with an item that amounts to 20 
or 25 per cent. of the whole cost of operation, much more money 
may be invested and complications introduced than would be 
warrantable if the item ranged lower than 10 percent. In those 
cities where the price of coal is 10dols. per ton, the cost of 
power is a large item, and complications in the engine-roum and 
expense for condensing apparatusand water may well be incurred, 
and the added risk of accidents and consequent delay from 
all these may be borne. But if fuel costs from 2dols. to 
3 dols. per ton, and if the traffic of the proposed road is of 
very large amount, the possible economy of cost of power may 
become an insignificant matter when compared with other con- 
siderations, Assume that the cost of power will be 6 per cent. of 
the whole operating charge, and that under the rather unfavour- 
able conditions 20 per cent. is the saving that compound engines 
would accomplish, the real saving would then be 1:2 per cent. of 
the whole operating charge. Now, if this saving is acccomplished 
at some additional expense of plant and cost of repairs and 





liability to accident, it becomes a question as to whether it is wise 
to make the economy at the cost, It seems to me to be a 





question to be decided more from the standpoint of the manager 
than from that of the engineer. While I fully appreciate the 
value of compound engines in the use of steam and in the distribu- 
tion of working strains, my experience has also taught me that 
the economy which is as Be at the expense of added mecha- 
nism may prove to be dearly brought; and I should be very con- 
servative in criticising the use of simple engines when coal is 
8 dols. per ton and the traffic of the road of great volume, | 
know of one line provided with well-designed compound engines 
—and these engines with complicated attachments on the valve 
gear for increasing the range of cut-off—in which the low-pressure 
cylinder is and always has been idle, and from which the valve 
gear and all the attachments of which so much was expected 
have been removed, until the whole has been reduced to a 
simple and fairly economical Corliss engine. In other instances 
the original complicated engines have been removed, and replaced 
by smaller simple engines, to the great economy of the opera- 
tion.” 

‘‘ With reference to the particular question: Would compound 
engines have been preferable in the New York power houses to 
simple ones? I think it is safe to assume that the designers have 
considered the whole matter, and that the small percentage of the 
total expense which the power item will probably be, and the great 
importance of avoiding possible delay in the very large traffic to be 
handled, and the fact that the variations of load incident to cable 
railway work would place the compound engines under unfavour- 
able conditions, have led them to adopt the simplest possible means 
of producing power, and their action is not in any sense to be 
regarded as evincing lack of appreciation of or faith in the prin- 
ciple of compounding a steam engine. 

“If anything goes wrong in one power unit in an electric road, 
the design is usually such that this particular unit may be cut out 
for repair without delay to the system. This is impracticable in 
cable railway practice, hence the prime importance of avoiding 
possible accidents, especially under the conditions which obtain in 
very large cities. Again, the percentage which the cost of power 
bears to the whole operating cust decreases as a cable road is 
worked to its maximum capacity, and the nearer the maximum 
capacity is approached the greater will be the proportion of vari- 
able load, and consequently the conditions for the good working of 
the compound engines are still further departed from. These are 
exactly the conditions that will probably arise in a cable road in 
New York. And the engineer, who under other conditions would 
install triple-expansion engines, might well use simple engines 
here.” 

The third letter is said to be from a man of several years’ success- 
ful experience in cable railway work and heavy power transmission 
machinery, and is decidedly favourable to the compound system : 
—‘ There is not the least doubt but that the majority of cable 
railways to-day, in this country, are driven by high-pressure 
engines, of the Corliss or automatic type. It is very questionable 
whether a well-designed and proper Corliss engine—for the work 
to be done—working at the most economical point of cut-off for the 
average duty, can be compared with the compound non-condensing 
engine, even when the wear and tear of the extra parts, and the 
loss by radiation in two cylinders are taken into account. The 
difference in cost between the simple and compound engines would 
be very small. I have never heard of a case where a change has 
been made from a high-pressure automatic Corliss engine to that 
of a compound non-condensing. The eompound engine of to-day 
will undoubtedly do the same work at less cost than a high-pressure 
engine, as the compound engine simply carries the expansion of 
steam to its greatest limit. Where it is possible to condense, in 
connection with the compound engine, there need not be the 
slightest question as to economy, or hesitancy in using this class 
of engine in driving cable railways, as well as any other plant or 
class of machinery. The varying power required ona cable railway 
is unquestionably considerable, but no more so than in rolling 
mills, or in the triple expansion engines as used on our large trans- 
atlantic steamers. Take for illustration the engines of the City of 
Paris, or the City of New York, of 20,000-horse power. Consider 
that these vessels in a storm have their propellers whirling in the 
air at one moment, and the next plunged intothe water. In this 
case we have triple expansion engines, with condensing included, 
so that if such engines answer under the conditions stated, there is 
no real reason why they should not answer in cable railways, or 
other work. Possibly the finest examples of compound condensing 
engine in use to-day in the United States, on cable railway work, 
are to be found at the Seventh-street power house of the Washing- 
ton and Georgetown Cable Railway, Georgetown, D.C., the power 
house being placed adjacent to the Potomac River. The boiler house 
and appurtenances are about as perfect as practice and experience 
can make them. I have recently heard of a cable plant to be 
erected in San Francisco, in which vertical triple-expansion con- 
densing engines will be used, which I think is a step in the right 
direction. The engines will be placed directly on the centre 
driving shaft, and make 115 revolutions per minute, using a much 
smaller pinion than has been customary in a cable railway con- 
struction, thus getting a higher piston speed, higher velocity on 
the main shaft, and reducing its diameter to the minimum. The 
high initial velocity will no doubt help to keep the cable steadier.” 

The notion that the engines of the City of Paris work with a 
variable load because the screws may be occasionally out of water, 
tends to throw donbt on the value of the opinion expressed by 
this writer. The load on a cable tramway engine is constantly 
varying, while that on the engines of the City of Paris is probably 
uniform throughout 98 per cent. of their time of working. 








An EconomicaL HaRTLEPOOL STEAMER.—Shipowners complain 
bitterly of the existing low freights, and not without reason, but 
those who happen to be owners of vessels that are not of the very 
latest and best type have another difficulty to contend with, and 
that is the severe competition of the newer class of steamer, 
replete with her triple-ex pansion engines and high-pressure boilers, 
and all those other means to economy that modern engineering 
science has developed. s illustrating the performance of a first- 
class modern cargo steamer, we are enabled to give some particu- 
lars of a voyage just completed from the Tyne to Madras by the 
s.s. Heighington, a vessel belonging to the Hudson Shipping 
Company, of West Hartlepool, built by Wm. Gray and Co., and 
engined at the Central Engine Works. The vessel left the Tyne 
fully loaded, and with a total displacement of 6100 tons on the Ist 
day of July last, having on board a dead weight of cargo and 
bunkers of about 4300 tons. She arrived at Madras on the 6th of 
August, having run 7512 knots in 830 hours, which isan average of 
nine knots per hour for the whole voyage—deducting for the 
Canal—on a coal consumption of 14°3 tons per day for all purposes, 
or about 13-4 tons per day for propulsion only. When so large a 
vessel as the Heighington can be driven at an average speed of 
nine knots per hour on so small a coal consumption as named above, 
and which represents the carrying of one ton of deadweight one 
mile for an expenditure of half an ounce of coal, there can be no 
wonder at the older class of steamer having to be laid up whenever 
freights are at all depressed. There appears, therefore, to be 
only one way out of the difficulty for the shipowner, and that is 
to provide his vessels with the most economical machinery, bringing 
them up to present day performance. It is worth noting that 
amongst other improvements possessed by the Heighington is a set 
of Mudd and Airey’s patent metallic piston-rod packing, which, 
after a year’s experimenting has been brought toa high state of 
perfection, and is said to greatly aid the economy of the engines 
by reducing friction of the stuffing-boxes to such an extent as to 
allow the engines to run several revolutions faster in the same 
gear. Such an improvement may seem small in itself, but the ship- 
owner cannot afford in these times to overlook anything tending 
to increase the speed of his ship, or reduce his coal bill, 
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THE CAPTAIN OF THE “MARY ROSE.” 
A TALE OF TO-MORROW. 
By W. LAIRD CLOWES. 


GOLD MEDAL ST, UNITED STATES NAVAL INSTITUTE 


< 
VIII.—Tue Cuasrt To Matta. 


BEFORE proceeding with the account of the Mary 
Rose's cruise, it may be well to insert here two newspaper 
extracts. One is from the Gibraltar Guardian of 
Wednesday, May 14th; the other is from the Paris 
Moniteur de la Guerre of two or three days later. 

Said the Gibraltar paper: “Something mysterious 
occurred last night to disturb the enemy. At dusk he 
renewed the bombardment as usual, and with, if possible, 
more than his usual fury, and the 
batteries replied as they have replied 
every night since the 3rd inst. Soon 
after midnight it was reported from 
the top of the rock that rockets had 
been observed at the mouth of the 
Strait to the westward. A little later 
the entire French Fleet ceased firing, 
formed in two columns of line 
abreast, and steamed away in the 
direction in which the signals had 
been seen. Heavy firing followed, 
but though the flashes were distinctly 
visible, it was impossible to make out 
what was going on. The warships, 
which for some days have been lying 
in the Bay with banked fires, were 
ordered to get up steam for full speed, 
it being believed that our fleet had 
come down in force to raise the siege, 
and that the co-operation of the naval 
flotilla here might be desirable. In 
about an hour the French came back 
pell-mell, and apparently in no sort of 
order, firing furiously. They went 
away to the eastward, as if in flight 
or pursuit, but that they were not in 
flight became evident early this morn- 
ing, when most of them were dis- 
covered in their ordinary position under 
the African shore. Speculation is rife 
as to exactly what occurred, but it is 
certain that the enemy was surprised 
and seriously disturbed. One opinion 
is that heavy reinforcements have run 
through in order to strengthen the 
squadron at Malta. No news bearing 
on the subject has come in from the Spanish side, and, 
all the cables being cut, it is only from .that side that 
we can hope to get any definite explanation.” 

The Moniteur de la Guerre was more precise, but less 
accurate. It headed its dispatch, “‘ OneYmore Victory in 
the Mediterranean,” and described the affair as follows: 
“Early on the morning of the 14th, the cruiser Tage, 
which had been dispatched to the westward by the 
Admiral in command off Gibraltar to observe the mouth 
of the Strait, signalled the approach 
of the enemy in force, coming from 
the direction of the Atlantic. The 
enemy was soon afterwards observed 
by the cruisers Cosmao and Coétlo- 
gon, which had been lying under 
Cape Spartel. The three vessels, 
undismayed by the superior strength 
of the enemy, advanced to the attack, 
and taking position on the flanks of the 
English squadron, discharged a suc- 
cession of terrible broadsides, which 
must have been very murderous, but 
the effect of which could not in the 
darkness be accurately measured. 
Certain vessels were, it is declared, 
sunk by our fire; but the enemy was 
too powerful to be destroyed by only 
three ships. It was therefore with a 
sense of relief that the brave captain 
of the Tage remarked that his signals 
had been observed, and that, in reply, 
the whole of our magnificent fleet, 
abandoning for the moment the bom- 
bardment of Gibraltar—which, we are 
assured, is already a heap of débris— 
was coming to complete the destruc- 
tion which he had so nobly began. 
It approached in two lines. In 
vain did the unfortunate English 
mancuvre to evade it. The shock 
was tremendous. It is recounted 
that our splendid ironclads rammed 
several of the enemy, which 
sank without leaving a trace. The struggle was despe- 
rate. One could not suspect that our brave fleet 
could sustain so determined an attack without grievous 
loss. Alas! The beautiful cruiser Davout, struck by a 
torpedo near the bows, when she had already suffered 
severely from the gun-fire of at least three ships, sank in 
less than an hour. The ironclad Terrible was also 
struck by a torpedo, but, though cruelly injured, 
is capable of being repaired. As for the brave Tage, she 
has received at least fifty balls, and has suffered horribly ; 
but she remains with the Fleet. It is believed that but 
one vessel of the enemy escaped the disaster. She is 
an ironclad of the largest size and of immense speed ; 
but, pursued by some of our fastest ships, she should be 
hy this time captured. Thus gallantly has our immortal 
Fleet confounded the efforts of the enemy to put once 
more his squadrons into the Mediterranean. That sea, 
cleared for ever from the presence of the usurper by the 
glorious battle of Toulon, remains, and will remain, 


* The illustrations are by Mr. F. T. Jane. 


French. We offer the homage of our warm and enthusi- 
astic congratulations to the brave admiral and the brave 
officers who have added this triumphant page to the 
brilliant history of our great country.” 

The Moniteur de la Guerre was not, it should be 
explained, an official print; but as the Parisians pre- 
ferred its accounts to the official dispatches—which were 
by many degrees more modest—the paper deserves to be 
quoted as a representative of French views. Even the 
l’rench admirals were not able to give the true story of 
the night’s work: but that was not their fault. Of nothing 
is it more difficult to obtain a correct impression than 
an unexpected night action at sea. 

It was true that some of the fastest ships of the French 
fleet were engaged in the pursuit of the Mary Rose. 
When the sun was well up Maintruck had little difficulty 





“A suspicious-looking object creeping up.’’—See page 217 


in making out that astern of him, at distances varying 
from two to six miles, were the Cécille, Alger, Troude, 
and Cosmao. The first, a new protected cruiser, of 5766 
tons displacement, headed the enemy; then came the 
Alger, of 4122 tons, and, in order, the remaining pair, 
craft of 1877 tons. The two smaller vessels were 
nominally the fastest of the flotilla, having done at 
their trials about 19°5 knots, or half-a-knot more than the 
other two; but they were not big enough to do that 





“ Their white bow-waves betrayed them.”—Sce p1ge 217 


speed in broken water, and, indeed, both chased and 


chasers were not actually doing much more than 17°5 | 
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Even men who had been badly hurt, and who, of course 
had not closed their eyes for more than twenty-four 
hours, men who had worked hard at coaling ship off 
Wadi Gloug, and who had worked harder at the guns al] 
night, declined to return themselves as injured, stuck to 
their posts, and expressed themselves as quite ready for 
another brush with the enemy. And Bowling himself set 
the example. He could not walk, but he caused 
splintered arm-chair to be taken from his cabin and get 
on the quarter deck, and then had himself carried up and 
placed in it in the warm sunshine, whence, as the good 
ship pitched slightly, he could see the foe in hot chase 
with the spray flying white from their bows and the 
smoke rolling black from their funnels. 

“Glad to see you on deck, sir,” said Maintruck, 
“though I suspect that you would be better in your bunk,” 

‘* Nonsense,” said Bowling, “ this 
air does one good. LJesides, it doesn’t 
do to knock under. It shows a bad 
example to the men. It will be time 
enough to turn in when I get to 
Malta. But I'll have you, Mr. Bin. 
nacle and Mr. Tompion turn in at 
once. It won't do for you to break 
down. Mr. Echo and one of the 
midshipmen shall keep watch, and you 
shall be called if necessary. How 
are Mr. Day and Mr. Salthorse?” 

“They are both on deck, sir, and 
won't go below.” 

“Then send for them, if you please, 
Mr. Maintruck.” 

The two officers quickly appeared, 
Day with his left arm in a sling anda 
bloody bandage, and Salthorse with 
his coat cut open, and his blood. 
stained shirt showing through the 
aperture. Both were pale but cheer- 





ful. 
“Why don’t you go below, Mr, 
Day?” asked the captain. “I’m 


sorry to see that you are badly hurt.” 

Day took his glasses from his nose 
and said: “Oh, it’s not much, sir. 
If I stay on deck I can carry on 
well enough, but if I turn in, you 
know, I may get stiff, and not be able 
to be up when they come on again.” 

“And what have you to say, Mr. 
Salthorse ?’” demanded Bowling. 

“Say, sir?” returned Salthorse. 
‘Well, you know how long I’ve been 
at sea, and you know that, until this 
cruise, the only fighting I have ever seen has been with 
niggers, Egyptians, Arabs, and that sort of ullage. Never 
had a chance, sir. Now there is a chance, sir, and with 
your permission I don’t intend to lose it. I'll go below, 
but if I go, sir, you must put me under arrest.’ He said 
this almost angrily, as if he suspected Bowling of aiming 
in an unjustifiable manner at the liberty of the subject. 

“T shan't order you below, then, at present,” replied 
Bowling, with a painful smile. ‘ But do take care of 
yourselves, please, gentlemen. There 
may be plenty for us to do yet. Get 
chairs on deck or on the bridge, and 
then, if you really think that we can 
keep watch among us, I'll order all 
the unwounded officers and as many 
of the men as can be spared, to turn 
in. That is, perhaps, the best 
economy. We are not good for much 
more fighting just now, but we can 
keep some sort of look-out.”’ 

And thus it happened that soon 
after breakfast, few beside the 
wounded remained on deck. Those 
who had only been bruised or 
scratched, or who had_ escaped 
unhurt, were all asleep or, at least, 
lying down. None took of? their 
clothes, and hardly any enjoyed much 
more than broken snatches of slumber ; 
but a sailor does not need sleep in 
large quantities at a time, and for 
him a rng on the bare deck or a 
ward-room sofa makes as pleasant a 
resting-place as any other in war time. 

The Cécille occasionally fired her 
bow guns, and the machine guns in 
her tops; but the range was long, the 
motion was still considerable, and 
Salthorse, who had placed a chair 
tor himself behind the wreck of the 
conning tower, was able to keep a good 
look-out without much exposing him- 
self. Nevertheless before dinner-time 
one man had been killed, and a second had received a 
further wound. The enemy’s vessels gained little if any- 


knots, for all experienced some little difficulty in getting | thing on the Mary Rose; but by noon they were more 


the coal out of the bunkers. Maintruck was assured, 


together, and the Alger was nearly abreast of the Cécille, 


however, by Mr. Macpherson that, if things came to a | and had also begun to fire. Bowling had the chart brought 
pinch, the privateer had nearly a knot of speed in hand, | down to him, and having caused an observation to be 
but the trimmers and stokers, who had been working | taken, and having looked at the log, made out that at 
like niggers all night, were naturally very much ex- | eight bells the ship was still 960 miles from Malta, and 
hausted, and the chief engineer deemed it wise to spare | that if all went at the best, she could not get into V aletta 
them as much as possible. | Harbour before five or six o’clock on Saturday, May 16th. 
There was much to be done that morning. The ship | She had still therefore, or might have, to run for about 
was in an awful condition, blood, splinters, and wreckage | fifty-four hours before the enemy. He shook his head 
being everywhere ; but a liberal use of the hose, and the | doubtfully, and having got a bluejacket to bring him his 
exertions of the carpenter’s mate, Mr. Prism Brown, and | pipe, considered the matter silently; until at half-past 
Mr. Tiller soon reduced things to something like order, | three Maintruck—who had had a bath and some tea— 
and cleared away the most repulsive traces of the fight. | came on deck again, declaring that he felt quite refreshed 
The dead men were reverently committed to the deep, | and fit for anything. 
Maintruck reading over them the appointed simple “Look here, Mr. Maintruck,” said Bowling, ‘‘ we have 
service; and the wounded were attended to more fully | before us a fifty hours’ run to Malta. After what we 
than had been possible during the heat of the action. | have been doing, our boilers can’t be as good as they 
The enthusiasm of all hands was now extraordinary.! were. A hundred slight accidents may occur to tempo 
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rarily disable us. Tubes may burst or leak, the bearings 
may heat, a chance shot may damage our helm as the 
ship lifts; or we may smash a shaft. Even if we have 
no accidents, how can we expect the engine-room staff to 
carry on for another fifty hours on end? Flesh and 


plood can’t stand it. I wonder that I haven't had reports 
already of men knocking up. They are sticking to it 
like Britons down there, but we musn’t forget that they 
are human beings. Now, what do you think ?” 

“Perhaps, sir, if the night is dark,” said the first 
lieutenant, ‘‘and if for a few hours we can pile on that 
extra knot which Mr, Macpherson tells us he has in 
reserve, we might manage to give the enemy the slip, 
especially if we steam without lights.” 

“That’s the point,” soliloquised Bowling aloud. 
“ First, can we give them the slip? I think not. If we 
pile on that extra knot, we shall have such a flame dancing 
trom the tops of our funnels that we shall be visible all 
over the Mediterranean. Secondly, do we want to give 
them the slip? AgainI think not. There are four ships 
there, it is true, but not one of them is armoured, while 
we, after our last night’s work especially, may almost be 
classed as a battleship. The question then, is: shall we 
run, or shall we turn; shall we flee, or shall we fight ?” 

“T see what you mean, sir,” said Maintruck. “Of 
course we are now very short-handed, and the men, 
particularly the stokers, are tired.” 

“They will be more tired if we carry on like this for 
long. No, Maintruck; I think that we will fight. That’s 
what the people at home would like us to do. Here is 
what I intend to attempt. Just before it grows dusk I 
shall crack on that extra knot of Mr. Macpherson’s. 
This will induce the enemy, who now seem to think that 
if they can’t catch us they can at least hold on, to crack 
on steam also, The result will be that in a few hours we 
shall spread them out in a long tail as they were the 
first thing this morning. 
We will carry no lights. 
Suddenly we will shut 
cif steam, and let the 
enemy come down right 
on top of us, They will 
think that some accident 
has happened to us. One 
or two of them will per- 
haps be venturesome; 
and then, starting our 
engines again, we will let 
them have it. The swell 
is very much less than it 
was. We shall make far 
better shooting than we 
did last night. What do 
you think ?”’ 

Mr. Maintruck was not 
the oflicer to shrink from 
any action that promised 
the remotest chance of 
success; and this project, 
though a daring one, 
seemed, upon the whole, 
to be less risky than the 
alternative of keeping 
everybody and everything 
at the highest possible 
tension for another fifty 
hours. ‘If that is your 
plan, sir,” he answered, 
‘all I have to say is that 
I am sure your officers 
and men will try to carry 
it through.” 

“Then, if you please, 
send all hands aft that 
I may explain things to everyone.” 

No one who was able to move and who was not 
detained by duty failed to appear in answer to the call. 
It was a motley assemblage. Half the men wore 
bandages, the clothes of all were torn and dirty, all were 
powder-stained and unkempt; but all were ready for 
anything ; and there was not one who preferred fleeing 
to fighting when Bowling, from his arm-chair, told them 
how matters lay. Their general demeanour removed 
from the Captain’s mind any traces of hesitation that 
may have lingered there. ‘‘ My men,” he said warmly, 
when he saw how they received his ideas, “I am proud 
tocommand you; and if you do your duty as I believe 
you will, you will be hereafter as proud as I shall to have 
sailed in the Mary Rose.” 

The events of the previous night had given everyone 
great confidence in the Captain, and after Bowling’s brief 
address the men clustered together as if debating some- 
thing which caused them considerable uneasiness. 
Snddenly a tough old quartermaster stepped forward. 


he bluntly; ‘and we’ll do our best no matter who com- 
mands us, but we begs respectful to arst whether you feels 
yourself well enough, sir, for this ’ere bit of work, seein’ 
as if you don’t, and if you think as ’ow you might feel 
more inclined like to-morrow night, why, sir, we ain’t 
got no objections to waiting for you. Only we do ’ope, 
sir, as you'll command the ship, sir, if so be as it’s con- 
wenient.”’ 

Bowling laughed, and managed to rise. It hurt him to 
laugh, and it cost him a most painful effort to stand up, 
but it did him good to have this awkward but honest token 
of the confidence of the lower deck. ‘My men,” he 
said, “I'm not much use, as you may see, but no bones 
are broken, and while I can stay on deck I shall be the 
—— of the Mary Rose. You needn’t fear about 

rat.” 

The chase continued without much incident all the 
afternoon, except that the Cosmao, having apparently 
broken down, abandoned the pursuit, and that shots were 
exchanged at intervals. The swell almost disappeared, 
and the shooting consequently became less wild. Indeed, 
some very fair practice was made with the Mary Rose’s 


after guns, both the Alger and the Cécille being struck 
more than once. On the other hand, a shell from the 
Alger burst in the Captain’s cabin of the Mary Rose, and 
would, had Bowling been present, have infallibly made 
an end of him. 

The gun on the starboard sponson was, as has been 
noticed, disabled. Bowling determined, therefore, to fight 
his port side as much, and hig starboard side as little as 
possible. Just before dusk, as he had intended, he 
increased speed to the utmost limit, and, as he had 
expected, this induced the Cécille to forge a little ahead 
of her consorts. The truth, no doubt, was that all day 
she had been adapting her speed to theirs, so as to avoid 
leaving them or being herself unsupported, and that now, 
with darkness coming on and the Mary Rose drawing 
away, she was afraid of losing sight of the privateer in 
the night. Mr. Binnacle, who gave the subject his very 
careful attention, was of opinion that when the Mary 
Ttose quickened to 18°5 knots the Cécille did the same, 
and that thus she left her consortseach hour about a knot 
further behind her in her wake, for they appeared to be 
incapable of materially increasing speed. 

Speed was raised at seven o’clock, and was admirably 
maintained by Mr. Macpherson and his people. The 
result was that at eleven o’clock, when about two miles 
still intervened between the Mary Rose and the Cécille, 
there was a gap of at least six miles between the Cécille 
and the Alger, and a further gap of over one mile between 
the Alger and the Troude. 

Bowling, with a rug thrown over him, had since about 
eight o’clock been dozing in his armchair on deck, after 
leaving word that he was to be roused at one bell. He 
was not, however, able to secure as much sorely needed 
rest as he had bargained for. At about ten minutes past 
eleven the enemy played a wholly unexpected card, which, 
but for the Mary Rose's admirable look-out, and the 





** Suddenly a rocket shot up.”—See vage 2.8 


| coolness and discipline of the men at the guns, would 


have inevitably and very summarily decided the game. 
The chasing squadron must either have been accom- 
panied by, or have fallen in with and picked up, a 
division of torpedo boats. It is possible that the boats 
followed the chase all the way from Gibraltar, and that 
the “ tailing off” of the French cruisers may, after all, 


| have been deliberately devised in order to enable the 
| torpedo boats to remain well out of sight in the rear 


without losing touch of the privateer. On the other 
hand, the boats may have been scouting independently, 
and have been accidentally sighted by the French senior 
officer and then taken under his orders. The point is 


| immaterial, and in all probability it will now never be 


cleared up. All that is certain and material is that, at a 
few minutes past eleven, the lookout in the Mary Rose's 
mizen-top reported that three suspicious-looking objects 
were creeping up ahead of the C¢cille, one being 
nearly under her bows, and the two others betraying a 


: | tendency to work round on the Mary Rose's quarters. 
‘We means no offence, sir, to any of the orficers,” said | 





Bowling was at once apprised of the discovery, and he 
caused himself and his chair to be carried up on to the 
after end of the superstructure at the foot of the mizen, 
whence he could not only see the enemy, but could 
direct the fire of all the after guns, i.c., of the 9:2in. 
breech-loading and the four 4’7in. guns on the poop, of 
two 6-pounder quick-firing and two Nordenfelts on the 
upper deck, of the Maxim R.C. machine gun in the 
mizen-top, and of two 6-pounder quick-firing guns 
mounted in his own cabin on the main deck. It was 
by no means very dark, and, bearing in mind the experi- 
ence gained in the action off Toulon, Bowling, who 
speedily saw that a torpedo attack was pending, gave 
orders that though the search-lights were to be kept in 
readiness they were on no account to be used without 
special and definite instructions. He also ordered cordite 
ammunition to be got up for all the quick-firing and 
machine guns, and no other to be employed. On previous 
occasions he had used ordinary powder, except for rifle 
fire; but he realised that in the coming crisis smoke 
would seriously inconvenience him, and be of no possible 
counterbalancing advantage. 

The boats, as has been said, were first noticed at 


10°10’. The Mary Rose was then doing about 183 
knots, and the Cécille, though holding her own, was not 
coming up. After a few minutes of careful observation 
Binnacle came to the conclusion that the boats were 
doing about 203, or two knots more than the privateer. 
There was apparently a distance of about four cables 
between the centre boat and each of the two flank ones. 
The centre one kept a course immediately ahead of that 
of the Cécille. The outer ones were disposed on each of 
her bows about four points before her beam, and it was 
tolerably obvious that the tactics of the foe contemplated 
holding the centre boat in reserve under the dark bows 
of the Cécille, and utilising her to attack during the 
confusion which, it was anticipated, would be caused by 
the simultaneous onslaught of the two other boats, one 
on each quarter of the Mary Rose. 

These tactics, though ingenious, were demonstrably 
faulty, for it is a cardinal rule that no torpedo attack 
upon an armed vessel under steam should—especially 
when the attacking force is weak—be attempted from 
astern, and the reason for this is simple and obvious. 

For the sake of argument, let the armed vessel be 
steaming at a rate of 10 knots, or 17ft. a-second; and let 
the attacking boats be steaming at a rate of 18 knots, or 
80ft. a-second; and let the “dangerous zone” of fire 
from the armed vessel be taken to be 2000 yards, and the 
effective range of the boats’ torpedoes discharged at night 
at a moving mark at 150 yards. The great object of the 
attacking boats is of course to traverse the “helpless 
zone”’—the zone, that is, in which, although they may be 
fired at, they cannot effectively discharge their torpedoes, 
in as brief a period as possible. This zone is 1850 yards 
broad. If the boats enter it from directly ahead oi 
the armed ship, they traverse it in 1’ 58’; but if they 
enter it from directly astern, it takes them 7’ 7” to cross 
it. Therefore, other things be’ng equal, a boat attacking 
from ahead has much 
more than three times 
as good a chance of 
escaping unhurt as a boat 
attacking from astern has. 
But in addition to this, 
in the particular case in 
question, if the boats had 
passed unseen ahead of 
the Mary Rose, and had 
attacked her from ahead, 
they would probably— 
even if they had not seri- 
ously damaged her—have 
forced her to turn, and 
would so have allowed 
their consorts the cruisers 
to come up withher. To 
pass from a position two 
miles astern of her to 
one, say, two miles ahead 
of her without undergoing 
risk of being sighted by 
her would, it is true, have 
taken the torpedo boats 
in this instance a pericd 
of three or four hous 
at least; but, then, tke 
result might easily have 
been success, instead of 
failure and disaster. 

The non-employment 
of the search-lights by 
the Mary Rose left the 
French ignorant as_ to 
whether or not the pro- 
gress of the attack was 
observed. Bowling, on 
tke other hand, was able to ke2p his men perfectly cool 
and unflurried. He ordered that fire from everything, the 
9-2in. gun only excepted, that would bear, should be 
opened upon the enemy when he was at a distance of 
400 yards, and not before. The port quarter guns were 
devoted to the boat on the port quarter; the star- 
board quarter guns to that on the starboard quarter. The 
Maxim gun was bidden to divide its attentions, and the 
riflemen were also divided; and, just upon the stroke of 
midnight, without having previously given forth the 
least warning of what was intended, the privateer 
opened. It was short, quick, terrible work. Harried by 
very little smoke, the men fired as fast as was consistent 
with the most careful aiming, and the boats, though most 
gallantly handled, really had no chance. A landsman 
might have experienced difficulty in seeing the low, dark, 
ill-defined masses upon the water; but to the trained 
eyes of men who had followed the sea, the scene was 
almost as clear as was to be desired; and, even when 
the boats themselves occasionally showed doubtfully, 
their white bow-waves sufficiently betrayed them and 
guided the gunners. All was over in five minutes. 
Torpedoes may have been discharged; but if so, they 
did not reach the privateer, or run anywhere near her ; 
and as for the boats, they sank under the awful storm of 
projectiles that rained upon them. The third one, 
coming up astern under a great head of steam in the 
thick of the fight, blew up. Whether her boilers had 
exploded, or she had been struck by a projectile, can 
never be known. No one in the Mary Rose received 
so much as a scratch. 

At half-past twelve, determined, if the enemy should 
still give him a chance of doing so, to carry out his 
original plan, Bowling ordered Mr. Tompion to see that the 
poop and forecastle heavy guns, and all the guns that 
would train over on to the port side, were loaded and 
once more ready for action. Then he caused himself to 
be moved to a partially sheltered position near the wreck 
of the conning tower, whence he could shout down his 
commands through one of the deck scuttles already men- 
tioned. ‘‘ When we stop the engines, Mr. Tompion,” he 
said, ‘‘ or rather, when we go dead slow—for perhaps it is 
not wise to have no way on the ship—I shall bring her 
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very gently round to port, so that if the enemy keeps on 
his course we shall lie right across his bows. If he 
doesn’t keep on his course, I shall still endeavour to put 
myself in that position, and to maintain it as long as I 
safely can. It will at least entice him to attempt to use 
his ram, though of course, I don't intend to let him go as 
far as that. Now I want you to have every gun, great 
and small, concentrated on his bows as he comes up. 
Have them sighted for five hundred yards, and fire at 
that distance only. You give the word. I know you 
won’t estimate the distance very wrongly. I will confine 
myself to handling the ship, but I must have the first 
lieutenant close at hand, so that he may take command 
in an instant, should anything happen to me. Please, 
therefore, ask Mr. Maiutruck to come here, and ask Mr. 
Tripper to stand by with the underwater torpedoes in 
case we want them.” 

Mr. Maintruck, who had been making the round of the 
ship, reported everything ready. The men, including 
many of the wounded, were at their quarters; Day and 
Salthorse had taken command of their own guns, almost 
as if they had never been hurt; and there was every- 
where an orderly quietness that seemed marvellous in a 
vessel that had been fitted out and commissioned in so 
great a hurry. But by this time confidence reigned 
throughout, and there is nothing so conducive to 
discipline as well-placed confidence in a ship and in her 
officers. Both had been tried: neither had been found 
wanting. 

The Cécille, two miles astern, was just visible—a 
blacker spot than the rest of the darkness. She showed 
no lights ahead, though doubtless, for the benefit of her 
consorts, she showed some astern. They were, of course, 
out of sight. 

“Reduce speed to sixty revolutions,” cried Bowling, 
and added at intervals of a few seconds: “Reduce to 
forty!" “‘ Reduce to twenty!” 

In a minute or so the growing blackness aud distinct- 
ness of the Cécille indicated that she was rapidly coming 
up. To assist her, Bowling reversed his engines gently 
fora short time, and then went ahead again at twenty 
revolutions and put his helm over. The Frenchman was 
approaching at the rate of a mile in three minutes. 
There was not, therefore, much delay. Yet to the men 
at the guns, and especially to the captains, who had their 
eyes along the luminous sights, the period seemed an 
eternity. Suddenly a rocket shot up from the Cécille, 
followed by another and another. 

“That must be her signal that we have broken down, 
sir,” said Maintruck. ‘“ She will slow up now, I suspect.” 

“Let her think what she likes,” said Bowling, “so 
long as she doesn’t think that we have surrendered,” and 
he looked aloft, where three enormous blue ensigns were 
fluttering, one from each truck, and one from the forestay, 
these being in addition to the ensign on the ensign-staff. 
“IT don’t want her to be able tosay that she thought that 
we had given up the game. Gad! she is coming straight 
down on us.” 

‘“* But now she is swerving, sir. 
up on our port hand.” 

“Hang it!” cried Bowling, staggering to his feet; “I 
can’t sit here and fight the ship from an arm chair. Yes, 
by Jove! she is going round to port, but she is slowing! 
Pass the word, there, to go ahead at forty revolutions. 
I can still bring the ship nearly across her bows.” 

But the Cécille turned only slightly. Her captain 
seemed, on second thoughts, to conclude that he could 
not take up a more advantageous position than circum- 
stances had prepared for him; and, firing a single shot, 
which whistled harmlessly between the Mary Rose’s 
funnels, he held on as before, keeping his head straight 
for the privateer, but slowing considerably. When he 
was but eight hundred yards distant he fired again. 
This time the projectile struck the deck forward, scooped 
out a great hole, drove up a torrent of splinters, and 
ricochetted away to the eastward. The enemy was 
clearly beginning to think that he did not quite know 
what to make of the situation. Once more he swerved 
to port, but as he did so Bowling put the Mary Rose’s 
helm over to starboard, and so kept his ship still more or 
less across the cruiser’s bows. A minute later, Tompion, 
in a voice like the bellow of a bull, gave the word to fire; 
and three 9°4in. and four 4-7in., besides smaller guns, 
were discharged almost simultaneously, making the ship 
tremble from stem to stern. 

What breeze there was was from the west. The rush 
of smoke, therefore, floated gently across the privateer’s 
deck, and, for an instant, blinded everyone. But already 
Bowling had ordered full speed ahead, and had put his 
helm still further over to starboard, so that the Mary 
Rose began to round the cruiser’s bows, and to pass 
alongside of her, though in the contrary direction. 

“It is ticklish work, Maintruck,” said the Captain, 
“and I know it, but I must do it because we can only 
fight the port guns.” 

“‘ We shall clear her easily,” cried the first lieutenant 
as the smoke drifted off. ‘‘ By heavens! What’s the 
matter, sir? They’re hanging out lights.” 

The two vessels were still about five hundred yards 
distant one from the other, and no one in the Mary Rose 
could make out very clearly what was going forward 
in the Cécille, but there was great shouting on board, 
and lanterns were being waved, and the ship was not 
firing. 

“Mr. Tompion wishes me to say, sir, that he believes 
the enemy has struck,” said Echo, suddenly appearing 
and saluting Bowling. 

The captain, with a great effort, dragged himself on to 
the bridge, and gazed for a moment, but not at the 
Cécille. 

“Struck or not struck,” he said to Maintruck, as he 
staggered down again, ‘“‘I don’t care. The others are 
coming up. We have not finished this business yet.” 
And regaining his chair, into which he sank from sheer 
weakness, he cried through the scuttle, ‘That will do! 
Helm amidships! Full speed!” 

The Mary Rose, now heading nearly west, passed the 


She is going to range 





Cécille, on board of which the shouting and waving of 
lights continued, and quickly sighted the Alger approach- 
ing on the port bow, but at a considerable distance. 
This distance, however, rapidly decreased. ‘Concentrate 
your fire ‘again, Mr. Tompion,” shouted Bowling, “and 
let this one have it, like the other, at five hundred yards.” 
And he held on, still keeping the enemy about four points 
on his port bow. The Frenchman evidently intended to 
do his best to ram, for he came up gallantly, not even 
firing until he was well within a thousand yards. In 
this position only two of the Mary Rose's 9°4in. and two 
of her 4-7in. guns would bear, but at the right distance 
they were fired, and at the next instant Bowling ported 
his helm, and so brought his after port guns to bear. 
They, too, were fired, but they did not stop the Alger, 
which pluckily began to follow the privateer’s motions 
and to circle in pursuit of her, firing furiously at the 
same time. The work was getting warm. Men flung up 
their arms and fell forward on their faces. Splinters 
flew. Two shells, in rapid succession, burst below. 
Maintruck staggered sideways, and collapsed under the 
break of the poop. 

“‘ Stand by to fire the stern torpedo,” shouted Bowling 
hoarsely. ‘Full speed astern starboard engine! Full 
speed ahead port engine!” 

This order and “ Port helm!” brought the ship round 
so rapidly that the Alger, turning less quickly, passed 
under the privateer’s stern. The distance was barely 
two cables, when Bowling, seeing the enemy’s broadside 
fully exposed, gave the word. Fifteen seconds later the 
Whitehead struck its mark, and as Bowling heard the 
explosion he sank senseless on deck. 

(To be concluded in our next impression.) 








THE NOORDZEE AND OOSTZEE TUGS. 


In our last impression we illustrated these fine tugs and 
their engines. The accompanying engraving is half midship 
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section, which requires no description. It will serve to 
render what we have already published more complete. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Trade of Stettin in 1889 and 1890.—In 1889 
imports into Stettin increased by 207,137 tons, or 17°6 per 
cent. over 1888; and in 1890 by 40,922 tons, or 3 per cent. 
over 1889. British imports in 1889 increased by 57,773 tons, 
or 13°15 per cent. over 1888, but, contrary to expectations, 
fell in 1890 by 49,371 tons, or 10 per cent. under the prece- 
ding year, owing almost entirely to strikes in England. 
Their proportion of the whole fell from 37-3 in 1888 to 35-9 
and 31:35 per cent. in 1889 and 1890. British shipping 
entering Stettin in 1889 increased by 26,857 tons, or 7°6 per 
cent. over 1888, but in 1890 decreased by 1666 tons, or °45 
per cent. under 1889. The proportions of the whole fell from 
30°9 in 1888 to 28:4 and 27°5 per cent. in 1889 and 1890. 
Freights for steamers were, for zinc, per ton, to— 











January—April. | M ay—August. |Septem.—Decem. 
1889 1890 1889 1890 1889 1890 
Greenock .. — _ — | 8/6—8/lt;  — _ 
aa 6/6 | 7/6—6/6| 6/0 | 6/6—6/0 | 7/0—7/6 6/6—7/6 
BOM 5 os we — _ 7/o—8/0}  — — a 
Liverpool .. aa 9/6—8/0} — | 8/0 _ 7/6—10/0 
London 5/0—5/6 7/6—6/0| 6/6--6/0, 6/6—5/6 | 6/0—7/0 6/6—7/6 
Newcastle. . 7/0 -- = _ _ — 
New York.. 12/6 9/6—9/0} 9/0 | 9/6—9/0 — 9/6—11/€ 
Coal harbours on | 
East Coast of 
England pit | 
props per load = 13/0 - _ _ ome 











Coal freights in England were, in 1889, from 4s. 10d. to 
5s. for steamers, and from 5s. to 5s. 10d. for sailing vessels. 
In 1890 the rates were 4s. 6d. to 5s. 6d. to Stettin and 4s. to 
5s. to Swinemunde. Imports of coal and coke to Stettin and 
Swinemunde in 1889 increased by 16,035 tons, or 3°5 per 
cent., over 1888. Of the total quantity 98-4 per cent. came 
from England, and 1°6 per cent. from German ports. In 1890, 
owing to the rise of prices in English coal, the import fell 
by 97,486 tons, or 19°45 per cent. under 1889; and by 








81,421 tons, or 16°8 per cent. under 1888. Since the rise of 
prices for English coal, the import of Silesian coals has ip. 
creased enormously here, amounting in 1890 to 240,000 tons, 
In 1889 prices for large Scotch coal rose from 23s. 444.— 
24s. 44d., to 28s. 54d.—28s. 114d. perton. Silkworth Pens rogg 
from 24s. 44d. to 28s. 54d.—28s. 94d. Steam small at the be. 
ginning of the year sold at 16s. 24d.—17s.,in April fell to 15s. 34, 
—16s., and then rose to 22s. 1d.—22s. 10d. per ton until the end 
of the year. Bohemian coal rose from 12s.—14s. to 14s.—16s,, 
Silesian from 14s. 5d.—16s to 17s.—17s. 94d. per ton. Prices 
in 1890 were :— 


r Swine. 

Scotch Coals. Stettin. melee 

s. d,s. d eS 
Off steamer - perton 15 8 a 6 Y 
From the yard.. .. .. .. » 16 9 oo 16 5 
Free house, wholesale .. .. - 17 3}-18 8h .. 18 8} 
Do. retail ee aa i 18 84-19 8) .. 20 4 
Nut coals, from yard .. .. a. 8 74-9 1 3 i 
Steam coals, small, off steamer ,, 16 8-17 8 16 3 
West Hartlepool, ex steamer aa a i 

Do. free into bunkers ,, ss: “a0 if 
Silesian coals... .. .. 9 16 9-18 9% .. 22 8 


Freights for Silesian coals to Stettin were by rail 10s. 5d., by 
river 8s. 44d. per ton. Prussian railways used to consume 
German coal only; but, owing to scarcity of trucks on the 
Silesian lines, about 50,000 tons were ordered from England 
to keep the full amount of stock in hand. Silesian steam 
coal has a very good name as a bunker coal, and requires very 
little draught. Owing to a drawback of about 3s. per ton for 
Silesian coal arriving here for export, about 2500 tons was sent 
in 1890 to the shallow Danish ports in small sailing ships. To 
reduce the cost of eneens coals from the Upper Silesian 
mines to Stettin, and enablea more regular export of coals to the 
Baltic to be carried on, aplan has been accepted by the Imperial 
Government to make Késel in Upper Silesia a suitable coal 
port, and to improve and regulate the fair water of the river 
Oder from Késel to Stettin, so as to enable larger lighters to 
be employed at lower freights. This would bring coal from 
the mines to Stettin for 5s. 9d. a ton, whereas the present 
rates are, by rail 10s. 6d., and by river 8s. 6d. per ton. The 
price of best steam coal at the Silesian mines used to be 
4s. 9d. a ton, but since the strike it has risen to nearly 8s. 
Consequently this coal costs 18s. a ton. Should the price of 
English coal remain as at present or increase, and that of 
coal in Silesia as expected fall to 6s. 6d. in 1894-5, when the 
works at Késel and in the river Oder will be finished, Stettin 
may export coal more regularly, and in much larger quantities, 
and to a certain degree compete very favourably with exports 
of English coal. Imports of petroleum continued to decrease, 
the falling off in 1889 was 41,662 barrels, or 13:1 per cent. 
under 1888; in 1890, 32,635 barrels, or 11°75 per cent. under 
1889. The greatest part came from the United States, 
amounting to 83-25 and 85:05 per cent. of the imports for 
1889 and 1890. Imports of pig iron in 1889 increased by 
33,026 tons, or 37°65 per cent. over 1889; and in 1890 by 
15,043 tons, or 12:2 per cent. over 1889. During the same 
years English pig iron increased by 27,172 tons, or 31:3 
per cent., and 11,768 tons, or 10°35 per cent. respectively, its 
proportion of the entire import remaining nearly steady at 
32°3 and 91°45 per cent. Prices of metals here were per ton 


for copper :— 
ve 1889. 1890, 
Block. Raw, 
Bad aéea dad £. 8. d. 
January » PRs +» 6811 6 
eer os + 58 18 6 
September.. .. .. .. .. 58 8 66810 0... .. .. n 2 6 
December o 08 se es oo as os F 
Bar iron. German. Swedish. 
- 187 (1214 0 
January 712 5 1018 5 1 7 118 9 3 
1214 0 
June $7% .0w4 . — {is os 
December .. 10 8 8 .. 8 7 7% .. 12109 1 {33 Pi 
Sheet iron. German. 
J ev 7 12240) _ 7 
anuary oe 9 21 1446 fee 
9 2103 ll 8 .) NA Ss 
June .. +419 : ‘4 12 4 0 = 
1013 4 9 210 a 
December .. {i 91" ns é f-- — ws 
iron. English. Scotch 
es soo revi cone .. 617 
January .. {3 8 7 }.. tee 5 68 
J j 311 0} .. 8 6 0 818 2) = 
_ "S665 . S284 < ‘3 84) ee 
419 0 .s - 
December .. ..{ 5 4 a} $16 a4 -: 51610 .. 419 1 
German. Spani 
1889. 1890. 1889. 1 
Lead. & a. 4. £s. da s. d. 
January win ..{% 5 5 18 5 9 19 16 8 
June .. 6420 .. 168 3 1715 7 .. 181511 
December .. ..{42 2 St. 16 5 1 1916 8 .. 181511 
Banca tin. _— 
116 i = 
January fon 6 2y° 1115 23 .. 7 
11115 2 : _ 
June {106 13 7 pr: 10618 7 
‘ 107 13 11 7 a 
December .. 111s 2 f.. 107 18 11 _—Ci«w. 
Zine. Plates. Raw. 
January - Bas 27 18 10 mm 8 «. a 
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The Vulcan Ironworks in 1889 had orders to the value of 
£1,629,630, and in 1890 of £1,305,419. A dividend of 5 per 
cent. was paid in 1889, and of 8 per cent. in 1890. The 
number of men employed rose from 2611 in 1888 to 4014 and 
4409 in 1889 and 1890. The Stettin Portland Cement 
Factory in 1889, although expenses had considerably increased 
and more labourers had to be employed, paid a dividend of 
27 per cent., which was maintained in 1890. The Stettin 
Chamotte Factory, Actien, paid in 1890 30 per cent., and 
purchased several factories in various parts of Germany. 
The export of German-made roof felting has been very 
limited through the high duties imposed, amounting Jn 
Austria-Hungary to 20s. 34d. per ton, or 40 per cent. of its 
value. Someof the raw products used, especially coal pitch and 
coal tar, have again increased in price. Coal pitch is in great 
demand for the manufacture of briquettes. The price before 
the late coal strike was 23s. 4d., and at the middle of 
September, 1891, 43s. 8d. per ton. Stettin, the first German 
commercial port on the Baltic, and the second in the 
Empire, has during recent years developed from & small 
provincial town to a centre of commerce and industry. 








DraTH OF Mr. WaLDUCK.—We regret to have to announce -~ 
death of Mr. Walduck, of the firm of Warner, Walduck, and a 
iron merchants, of Gresham House. Mr. Walduck expired on the 
night of Friday, the 2nd inst., after a long illness, 





Sept. 9, 1892. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
oom correspondents. ) 


BRAKE HORSE-POWER. 

Sir, —The result of the experiment you suggest in your article 
on this subject would not be as you. suppose; the weight on the 
inclined plane would continue to slide down the eg irrespective 
of any motion that may be given to the plane. Your statement in 
the same article, ‘‘ that the coefficient of friction has nothing what- 
ever to do with the action or a by a friction brake dyna- 
mometer,” is, as I think you will see on reflection, not correct, The 
friction must always equal the pressure between the surfaces in 
contact multiplied by the coefficient of friction, a fact commonly 
indicated by the equation F= » W. F being the friction, W the 
pressure and u the coefficient of friction. The coefficient of friction 
cannot be got rid of by the simple process of shutting one’s eyes to 
its existence. 

In the case of a flexible brake when the wheel is at rest, the 


total pressure of the brake on the rim of the wheel is TN —Ty, T, 





and T, being the tensions of the rope where it quits the curve and 
being the coefficient of friction. This fact is directly deducible 
from the equation F = w W, assuming F= T,—-T,. The following 
is a Bes of the truth of the expression, without assuming 
T,-T.=f. 

‘the relation between the tensions at any two points of the 
cord of a flexible brake, when the cord is at the point of motion 
towards the higher tension, is given by the equation. 


wO_ 
t. Py =t. 
From this equation, taking ¢,, 41 98 some fixed quantity, for 


every value of 0, a corresponding value of ¢,; may be found, the 
values of ¢ increasing with @ The mean tension between the 


limits o and 7 is 
7 
“we 
t e” a0 aT 
f tn (“* r 1) wo oti" “Sash 
: n n+1 he pe 
The above expression may be written 


T, - T, 
as’ 
where T, and T, are the tensions of the cord where it quits the 
curve. 
The mean pressure is the mean tension divided by the radius, 


Hence mean pressure = —1 — Ts 





BUY 

The total pressure is the mean pressure through the distance of 
application, 
=-%m-Ts 
Hence total pressure = a 
‘ bu 

I must have expressed my meaning very 
badly to have led you to ee that I had any 
doubt about the part played by the coefficient 
e of friction. I had hoped that I had made that 
very clear as far as I had carried the subject in 
my letters. Let me, however, attempt to clear 
up one point. I have shown by the experi- 
ments described in my last letter that the cal- 
culated coefficient of friction varies to a certain 
rT, Tz extent with the velocity when the wheel is 
turned in the usual way. [ have also shown that this is not the 
case when the wheel is turned in the opposite way at the velocities 
given in my letter. This latter fact proves that for those velocities 
the coefficient of friction is constant, and it follows that the coeffi- 
cient must be constant in the former case, in fact, though it 
appears by calculation that it is not so. This undeniably proves 


that the formula ee =e! 


nn Na 


* is not applicable for finding « when 


2 

the wheel is turned in the usual way. The reason why the formula 
is applicable in one case and not the other is simply because T, and 
T, remain constant at the low velocities employed in one case, 
while, in the other case, from the lifting of the weight, which 
takes place immediately any motion is given to the wheel, the 
value of T, is reduced. I have found by experiment that when 
the wheel is turned in the opposite way to the usual method, that 
the coefficient of friction remains practically constant up to a velo- 
city of 800ft. per minute, which is a higher velocity by 200ft. per 
minute than any velocity in General Morin’s experiments. At very 
a — the method I have described gives very different 
resu 

_ To find the total pressure on the wheel when the brake is used 
in the usual way, it is necessary to find the value of the coefficient 
of friction that would keep the tensions at the extremities of the 
rope the same as the observed tensions. Call this coefficient y!. 


Then the total pressure on the wheel will be Ty =e, and the 
Me 


Ty x @ Where pu is the true coefficient of 


friction and yu! the calculated coefficient. For example, in my 
last letter the true value of « in the experiments described was 
found to be ‘322, The calculated coefficient when the wheel was 
made to revolve in the usual direction at about 100 revolutions was 
‘763. In this case the total pressure on the rim of the wheel, T, 


and T, being respectively 2 Ib, and 3 b., was 21-7» — 
Be 


a and the friction was 11 — Ts 25 
0768 a 0-763 
instead of 2°51b., as is usually supposed. 

London, September 2nd, . 


friction will be 71 — 


Xx p= x 822 = 1:055 


C. E. B. 


THERMO-DYNAMICS. 

Sir,—Mr. Bower has devoted a great deal of time and trouble 
to the task of enlightening me, and I am very much obliged to 
him for what he has done. I am not the less obliged that he bas 
left me just where I was before. All that he has said is to be 
found in text-books, only, perhaps, not so neatly ex ressed, nor in 
& form so convenient for ready reference. But if the information 
—— by Mr. Bower would have sufficed to answer my questions 
and solve my difficulty, I would not have troubled you, Sir, or 
the readers of THE ENGINEER at all. The fact is that I seem to 
have quite failed to make your readers in general, and Mr. Bower 
in particular, understand the nature of the problem concerning 
which I am at fault. The only way out of this difficulty seems to 
lie in breaking new ground, and putting my questions in a totally 
different form. At the outset I may say freely that I have a very 
definite object in view. I want to reduce the power now ex- 

nded in working compressed air refrigerating machines. I may 

excused if I do not go into details concerning the scheme 
which is floating in my mind. The questions I want answered are, 
however, of general interest. If they were not I would not intrude 
on your space to put them. 
8B 


a ___|bF== 


_ In the annexed sketch A and B 
is as 1°636 isto 1. There is a piston in B anda stop cock at C. 
The arrangements are such that no heat can escape from the 
| gg The two cylinders are supposed to be full of air at 
14°7 lb, pressure and 62 deg. temperature. The piston in B is 
caused to advance until all the air in it has been driven into A. 


The temperature will th i 
be doabing. wil en be 178 deg. Fah., and the pressure will 








are two cylinders whose capacity 





Now let the cock C be closed and the piston in B withdrawn, 
leaving a vacuum behind it. As soon as the piston has reached 
its original position, the cock C is opened and the air allowed to rush 
into B. There will be no fall in temperature because no work has 
been done. The conditions conform to those of a well-known 
classical experiment. 

We now have two cylinders of air, but at 178deg. instead of 
62deg. What will the pressure be? Clerk Maxwell says, on page 
210 of ‘“‘The Theory of Heat,” that, “‘The sum of the intrinsic 
energy and the product of the volume and the pressure remains 
the same after passing through the plug, provided no heat is lost 
or gained from external sources,” But the case stated by Maxwell 
is not identical with that which I have stated, in that the differ- 
ences between the pressures P and p at opposite sides of the porous 
plog are assumed to be very small. Nor does the diagram which 

e gives help me to an answer to my question, 

At the beginning of the operation we bave a volume of 2°636 
cubic feet of air at 62 deg. and 14°7 Ib. At the end of the opera- 
tion we again have a volume of 2°636 cubic feet of air at a tem- 
perature of 178deg. Will the pressure be again 14°7 Ib, ? or will 
it be that which it would have had—namely, 20°8 lb.—if the air 
remaining at constant volume had been raised by the externul appli- 
cation of heat to a temperature of 178 deg., and in that case what 
has become of the potential energy represented by the difference 
between a given weight of air at 29°4 lb. and 20°81b.? Is it con- 
verted into what I may term super heat? or am I to assume that 
the potential energy in about ‘2 lb. of air at 178 deg. and 29°4 lb. 

ressure is no greater than the energy in the same weight of air at 
bo8 lb. and the same temperature? Let, now, the volume and 
the pressure remain as they were at first, and let the piston make 
a second stroke. So farasI can see, under these conditions we 
shall add another 116 deg. to 178 deg., and so get a temperature 
of 294 deg., but the mechanical work expended in the two strokes 
would be less than the mechanical work which would be required 
to raise the temperature of 1°636 cubic feet of air to 294 deg. at 
one operation. I do not now take account of the work expended in 
making a vacuum behind the piston. That for the moment I put 
on one side, 

Whether these conclusions are right or wrong I want to know. 
All turns on the pressure after the original volume has been 
restored, and this is a point on which I fail to find any information 
in Clerk Maxwell. If Mr. Bower or any other reader can direct 
me to the results of any experiment, such as that made by Joule, 
which will tell me what I want to know, I shall be very much 
obliged. I am not hunting after ‘‘ perpetual motion,” nor do I 
expect to get something for nothing. But I am not at all satisfied 
that tle direct compression of a gas ina single cylinder—say at 
one operation—is the best method of getting 
high temperature air; and although I am 
dealing with refrigeration, what I want to 
get is the highest possible temperature 
of air with the smallest expenditure of 
rom. To put my views in another way, 

et the annexed sketch represent a well- 
known curve, and the space between it 
and the rectangle represent work done. 
Then it is well known that if we deal with 
steam at all events, more power will be 
required od pry the effect marked by the shaded part A than 
that marked by the shaded part B, simply because the opposing 
pressures are higher. In one word, what I want to do is, to get a 
given high temperature by compressing low-pressure air at twice or 
three times, instead of compressing it at once up to a very high 
pressure and temperature, Can or cannot thisbedone? 3 3 
Montreai, August 17th. ne 





CYLINDER CONDENSATION, 

S1r,—I notice that your correspendent, Mr. X., in his letter on 
the above subject, writes:—‘‘ Why is it that under apparently 
identical conditions of pressure, number of revolutions per minute, 
and ratios of expansion, different engines give widely different 
results?” And further on: ‘It appears to me that there is 
reason to suppose that the shape of an engine, and the nature of 
the metal surfaces over which the steam passes, have some 
special influence on the economy of the machine.” 

There is really, generally speaking, not much mystery about 
this part of the subject. Tbe proportions of an engine have an 
effect on the economy of a steam engine, which—apart from other 
influences—can be approximately estimated without any difficulty. 
Experimental data show beyond a doubt that the clearance 
surface is mainly concerned in initial condensation*—condensation 
previous to cut-off, which chiefly influences steam consumption. 
Assuming this to be the fact, it is very easy to prove that the 
ratio of steam condensed before cut-off to indicated steam con- 
sumption is, roughly ee. proportional to— 

learance surface 
Total volume behind piston 

Obviously, therefore, other conditions being the same, with a 
given final volume V, that engine will be the most economical 
whic?) has the smallest clearance surface. Provided the length of 
the steam passages is not increased—and this can be avoided by 
using separate or divided valves—an increase in the ratio of stroke 
to diameter reduces the clearance surface. In the case of the 
engine by Messrs. Hick, Hargreaves, and Co., to which Mr. X. 
refers, it will be seen that the stroke is very long in proportion to 
the piston diameters. The high-pressure cylinder has a diameter 
of 19in. with a stroke of 48in.; compare this with the proportions 
usual in marine engines, Besides that, the engine in question is 
furnished with Corliss gear, which makes the steam passages very 
short, and thus tends still further to diminish the area of the 
clearance surface, 

The condensation in each cylinder of a compound engine is 


affected by the corresponding ratio—; but, while in the high- 


pressure cylinder the initial condensation increases the steam con- 
sumption mainly by necessitating a larger supply than would other- 
wise be necessary, in the intermediate and low-pressure cylinders 
it acts in the same direction by reducing the initial pressure, and 
thus causing a diminution of the power developed. Of course in 
each successive cylinder the influence of a given amount of con- 
densation is less than in the preceding one, because a greater 
gets = of the total work to be done by the steam has already 
n performed. 

For purposes of comparison the following recapitulation of the 
leading dimensions, data, and results for Messrs, Hick, Hargreaves 
and Co.’s engine and for the engines of the Iona, tested by the 
Research Committee of the Institution of Mechanical Engineers, 
may be interesting :— 





Hick, Har- 
Tona’s greaves and 
: engines. Co.'s engines. 
Cylinder diameter, high-pressure in, .. t(J) 21°88 .. (N) 19 
” Pe intermediate ,, .. (N) 34°02 .. (N) 29 
eA = low-pressure ,, .. (N) 56°95 .. (N) 46 
eg ee Ph ee . 39 é 48 
ean ler p above at e, 
pounds per square inch .. .. .. 165 156 
Mean effective pressure referred to low-pres- ) 21°18 24°5 
sure 4 pounds per square inch.. } 
YS err eee 
Gross water per I.H.P. per hour, pounds .. 13°35 12°83 
Number of revolutions per minute.. .. . 61°1 81 


From the preceding figures the great differences in the propor- 
tions of diameter to stroke for the two engines are very apparent ; 
the mill engine has also an advantage in the matter of speed. On 
the other hand, the high-pressure cylinder of the Iona is jacketted, 
while that of the other engine is not. The steam pressures in the 
two cases are not very different. 





*It does not materially affect my argument, if instead “of only the 
clearance surface the whole admission surface is taken. 


t (J) = Jacketted. (N) = Not jacketted. 





It would be interesting if Messrs, Hick, Hargreaves and Co. 
would state what is the mean area of the clearance surface for one 
end of each cylinder ; for the Iona the figures are 12°75, 29°14, and 
49°5 square feet respectively for high-pressure, intermediate, and 
low-pressure cylinder. 

London, September 5th. G. R. BoDMER, 


THE DISCIPLINE OF THE ENGINE-ROOM. 


Srr,— Under the above heading an article appeared last week in 
one of the service papers to which it may not be out of place to 
respond by a more impartial consideration of the somewhat strained 
relations that unfortunately exist between naval engineers and the 
officers fulfilling the executive duties on board her Majesty’s ships. 
Your contemporary has perhaps been ill-advised in drawing atten- 
tion to a subject that might very well bave been left in obscurity ; 
but since it has been thought necessary to dilate upon the differ- 
ences that so frequently arise between the two classes of naval 
officers in question, I make no apology for controverting some of 
your contemporary’s statements. The writer alleges that during 
the recent Naval Manceuvres many complaints have been made by 
executive officers in connection with the lack of discipline displayed 
by the officers and men of the engine-room department, and 
perhaps he does not very much exaggerate the truth in further 
stating that a regrettable feud between naval engineers and execu- 
tive officers dates back almost to the introduction of steam into the 
Navy. For my own part, I have no desire to disguise the fact 
that the relations existing between the scientific branch of the 
Navy and the votaries of the decayed art of seamanship are far 
from cordial, and there is no denying that the feud, as your con- 
temporary is pleased to term it, is of long standing. It by no 
means follows, however, that these strained relations are due to 
any lack of proper discipline amongst naval engineers and their 
subordinates; indeed, as I shall show, the contenticn is entirely 
baseless. 

I need not here pause to consider the taste displayed by your 
contemporary in its somewhat coarse allusions to the social 
position of the naval engineers of a byegone day. It is enough 
for me that no attempt is made to disparage the social position of 
engineers of the present day, whom I may remark en passant 
are fully as cultured, and a great deal better educated, than 
the great majority of officers snobbish enough to look down 
upon them for various absurd reasons best known to them- 
selves. These reminiscences of the past appear to have been 
dragged in by the writer in support of a ridiculous contention 
that the alleged insubordination of the modern engineer has 
been transmitted by some unexplained hereditary process from 
the rough-and-ready predecessors of the present class. Not a 
few officers who joined the Navy as engineers thirty years ago are 
still living, whilst a few are even now holding highly responsible 
posts in the Government dockyards, and in defence of these from a 
perfectly baseless insinuation, I need merely point out that the 
position occupied by naval engineers afloat renders the display of 
insubordination fully as dangerous to them as to any other officer 
or man subject to the Naval Discipline Act. It is perfectly clear 
that the captain of a man-of-war is fully empowered to exact 
obedience to his orders on the part of the chief engineer, and if 
any difficulty is found in exacting such obedience the fault must 
clearly rest with the executive. 

Those acquainted with the internal economy of a man-of-war will 
scarcely need to be told that a captain seldom hesitates to arraign 
before a court-martial any officer or man considered guilty of the 
smallest breach of discipline, and the fact that naval engineers 
have only very rarely been brought to trial for such offences 
during the last twenty or thirty years may be held to disprove this 
contention on the part of your contemporary. For these reasons 
the officers attacked are fully justified in resenting the imputa- 
tions of this service organ, which appears to be pandering to the 
prejudices of the old-fashioned executive officers of the Navy too 
narrow minded to march with the times. 

In the article to which I have referred reference is made to a 
real, or, perhaps an imaginary case of a chief engineer appointed 
to one of the ships engaged in the recent manceuvres. There is no 
indication as to the name or even the class of the vessel in question, 
but we are vaguely informed that this peculiarly constituted chief 
engineer, who, by the way, is described as an agreeable messmate, 
“appeared to consider it almost part of his duty to resist any 
interference on the part of the executive officers, and strongly 
resented any suggestions being made by the first lieutenant.” It 
is further alleged that on one or two occasions he eame into conflict 
with the officers cf the watches, laid himself open to several 
reproofs from the captain, and, in short, displayed a lamentable 
lack of discretion. Finally, we are told, the relations became so 
strained, that the first lieutenant declined to give any more verbal 
orders to the officers of the engine-room department, and the 
captain was driven to the expedient of issuing all the necessary 
instructions in writing. And so forth. 

Now, what are the real facts? As I have shown, naval 
captains are fully empowered to enforce all legitimate orders, and if 
disputes between deck officers and the engineers not infrequently 
arise, I have no hesitation in saying it is mainly because the 
average executive officer, both in the Navy and mercantile marine, 
is so grossly ignorant of all matters appertaining to the manage- 
ment of machinery as to be absolutely incapable of giving rational 
orders for the contro] of the engine-room department. It is un- 
doubtedly because naval captains are conscious of their ignorance 
that they seldom are so ill-advised as to insist upon the execution 
of any order to which the chief engineer takes exception. But 
they can and do wantonly cause annoyance by interfering with 
what may be termed the domestic economy of the engine-room. 
The stokers are continually harassed and worried in matters of 
dress, whilst a storm in a teacup is usually raised if a black foot- 
— oraspot of grease happens to be discovered on the upper 

eck, 

Another source of dispute is the employment of the stokers, a 
large percentage of whom are usually taken away from their work 
in the engine-room, and employed on the polishing of brass for the 
glorification of the first lieutenant. In these, and a score of other 
ways familiar to the engineers of both services, friction with the 
deck officers is almost invariably produced ; and until the Admiralty 
more clearly define the duties and responsibilities of naval engi- 
neers, it is to be feared that the sort of harmony that ought to 
exist in an efficient man-of-war is never likely to be produced. 

Plymouth, September 6th. CROSSHEAD. 


NOTES ON FIRST PRINCIPLES. 


Sir,—It may be of practical interest to add a few remarks to 
my last letter in THE ENGINEER of August 12th. To avoid possible 
ambiguity, it becomes important to observe that, conceiving some- 
thing to happen and conceiving how it happens, are two very 
different things. Thus, when a stone is projected vertically away 
from the earth, we conceive the stone to come to rest immediately 
before descending ; but in order to conceive this, we need not 
conceive or know how or by what process the stone came to rest. 
An explanation of gravity is required to account for the process 
here. 

Why cannot it be supposed possible for the motion of the stone 
in the above case to cease without either conversion into hypo- 
thetical ‘‘ potential energy,” or transference—of the motion—to a 
medium? Because, as Mr. Herbert Spencer would contend, this 
is an instance of motion becoming nothing, and this is incon- 
ceivable, as he argues, for the ‘‘reason that nothing cannot 
become an object of consciousness”—‘‘ First Principles,” page 177. 
But surely rest or no-motion is an object of consciousness, i.¢., 
we can certainly be conscious that motion has ceased. Therefore, 
the reason alleged by Mr. Spencer against conceiving the 
annihilation of motion to be possible cannot be the true one, as 
was also indicated in THE ENGINEER of August 12th. It is surely 
because the cessation of the motion of the projected stone without 
conversion into ‘‘ potential energy,” or transference—of the 
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eee — sae by oe without a cause,” that 
i poeiy sane imagined. This, then, appears to be the 
real ground of iusanacleabiliter here. _— 

The ancients were, nevertheless, surely wrong in asserting that 
the annihilation of matter would be “an effect without a cause,” 
if they implied thereby that no cause tending towards that effect 
could be conceived. Now it may be pointed out, I think, that a 
cause tending to the annihilation of matter certainly exists. 
Following somewhat the imaginative procedure of Carnot, let us 
suppose an ideal cylinder of perfectly impenetrable material to con- 
tain a perfect continuous liquid. Pressure tends to effect 
annihilation, as it tends to reduce the volume of the substance to 
nothing. But here we have a stumbling-block ; since, according 
to Mr. Spencer, we cannot conceive a volume of a substance 
reduced to nothing, because we cannot be ious of nothing, or 
of no volume ; and from this Mr. Spencer concludes—illegitimately, 
as | argue—that ‘‘the ultimate incompressibility of matter is an 
admitted law of thought ”—“ First Principles,” page 177. 

_ Suppose that we have any pressure at command, and as the 
liquid can scarcely be conceived to resist a pressure without limit, 
we have merely to imagine the piston advancing with the liquid 
disap ing under its pressure, uutil the piston comes into contact 
with the base of the cylinder. This ‘‘contact” of the piston 
amounts to our conception of the attainment of no volume; a 
sufficiently easy one, as it merely involves imagining the volume 
ong intercepted between the nyse and the cylinder base to 
ave vanished by the contact of the two. What is simpler than 
this! So that manifestly Mr. Spencer's argument against imagining 
annibilation cannot hold. I am not contending for the annihilation 
of matter, but rather for the legitimate exercise of the conceptive 
powers, 

Some may argue, that for something to disappear something 
equivalent must be generated or produced. For the disappearance 
of something without the production of something equivalent — 
which would be annihilation—would be, it may be argued, an 
“‘ effect without a cause.” If this be sound logic, it amounts to a 
modified and more precise statement of the view of the ancient 
Greek philosophers. But I think it has been clearly enough shown 
that, from the untenability of Mr. Spencer’s argument, a fresh 
examination is necessary here ; for sound theoretical reasoning is 
a fit accompaniment to experiment. 

in my letter published in THE ENGINEER, August 12th, page 137, 
third paragraph, second line, instead of “ motion alone,” read 

* matter alone.” S. ToLVER PRESTON. 

Hamburg, August 30th. 





ELECTRIC RAILWAYS, 


Sik,—I have carefully read more than once the letter from 
“Traction ” that appeared in your last issue, but cannot yet grasp 
his meaning when he speaks of “ electric railway running trains— 
not single vehicles—each of which is fitted with its own motor.” 
If he means by this to imply trains now actually at work, each 
ewriage of which is fitted with a separate motor or motors, then I 
suppose he is correct, so far as this country is concerned. But 
since ‘‘ Traction” hails from Birmingham, he need not travel very 
far to see rolling stock destined very soon to run upon a line where 
the trains are formed each of two carriages, with a motor at each 
end, so that each carriage has its own motor. 

A little trip on the London and North-Western Railway main 
line out of Birmingham as far as Saltley will show him in Messrs. 
Brown, Marshalls, and Co.’s yard—if he looks out of the window 
while passing—several of the new cars for the Liverpool Overhead 
Ruilway, on each of which will be mounted a distinct motor. 

I should like ‘‘ Traetion” to give, if he can, chapter and verse 
for Mr. Sprague’s assertion that the multi-motor system is ‘‘ com- 
mercially impossible.” So faras I have been able to ascertain from 
engineers with whom the subject has been discussed, there is a 
distinct feeling in favour of such a method, and the multi-motor 
system would, I believe, have been adopted on the City and South 
London Railway had not want of space—owing to the small 
diameter of tunnel—forbidden it, rendering necessary the employ- 
ment of a locomotive. FRANK B, LEa, 

39, Victoria-street, S.W., September 5th. 





“NEXT TO NOTHING.” 

Sir,—In a former address of Sir F. Bramwell to the British 
Association, the value of estimating minute mechanical influences 
was characterised. For instance, the influence of the direction of 
rotation of a rifled projectile in producing deviation was noted ; 
and this was attributed to a slight condensation of the air below 
the projectile, attendant on its gradual fall. Such condensation 
would of course entail slightly-increased air friction on the lower 
surface of the projectile, tending to produce a deviation dependent 
on the direction of rotation. But may J venture to point out 
another cause—slight, or ‘‘ next to nothing,” the phrase used in 
the address—not alluded to, and of another kind? The case may be 
regarded as one of buoyancy; i.e., the projectile is to a certain 
extent buoyed up or supported by the air, like any body immersed 
in air. There is a constant upward thrust then directed against 
the lower surface of the projectile, whose amount is manifestly 
equal to the weight of the air displaced by the projectile. A cubic 
foot of air weighs | grains. Suppose, let us say, the volume of 
the projectile to be 10 cubic feet, we then have an upward thrust of 
564 x 10 = 565 grains acting on the lower surface of the shot. This 
air pressure—difference—would evidently play the part of a light 
friction brake applied to the lower surface of the projectile, and 
therefore the direction of deflection of the projectile produced 
thereby—i.c., whether to the right or to the left—would obviously 
depend on the direction of rotation of the projectile ; i.c., on the 
fact whether the rifling of the gun was right-handed or left-handed 
—“‘ next to nothing” and yet something, as may be said. 

Hamburg, August 27th. S. ToLVER PRESTON, 


RAILWAY CARRIAGE DOORS, 

Sir,—In reply to ‘‘Broad Gauge,” on the North-Western 
Railway are a few carriages fitted with inside handles, to open the 
doors without letting down the glass. They are somewhat of the 
form and size of a hat and coat hook, and are near the top corner 
of the door, ready to the hand of a person about to alight. By 
means of a metal rod passing down the side framing of the door, 
they operate the latch placed in the usual position, with a handle 
to open from the mee my It is a most convenient arrangement, 
but is little used, because there are so few of them, passengers have 
not become accustomed to them. PASSENGER. 

September 3rd. 





THE MOMBASA RAILWAY. 


S1r,—Referring to your most excellent article in THE ENGINEER 
of the 20th instant, on page 144, it is stated that the cost of 
transit from Mombasa to the Lake is £60 per ton. It is in 
reality £300 per ton. If you question the accuracy of my figures, 
please communicate with the secretary of the Imperial B. E. Africa 
Co., Pall Mall East. A. L. BRUcE, 

Dunollie, Oban, August 27th. 








‘* THE ENGINEERS’ TELEGRAPH CoDE.”—Under this title has just 
been issued a portly volume—well printed and well bound—by 
Messrs. A. H, Blackburn and James Stevens, of 9, Fenchurch-avenue. 
It has been compiled specially for the use of engineers. Dr. Ager 
has selected the code-words to comply with the rules of the 
Telegraphic Convention, so that the book may be used without the 
slightest fear of confusion. It is the most complete work of its 


kind ever issued, and will no doubt find a place in the office of every 
exporter of machinery or engineering plant, 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric traction in mines.—At the recent meeting of the 
American Institute of Electrical Engineers, Mr. E. A. ey read 
a paper on “Electricity in Coal Mining,” describing different coal 
cutting machines. In regard to haulage, the tracks are bad and 
light, the curves sharp, and the grades often very heavy. The 
first of these difficulties he meets by keeping the weight per 
driving wheel down, at the same time securing high tractive power 
by increasing the number of drivers. His mine locomotive has 
eight driving wheels grouped in two swivelling trucks, or ‘ bogies,” 
which are free to turn independently and can round curves of 9ft. 
radius, The four axles are all driven by one motor, the coupling 
being such as not to be interfered with by the relative movement 
of the car body and the trucks in rounding curves. In regular 
service as much as 25 per cent. of the machine may be depended 
on for drawbar pull. It is absolutely necessary to use sand for 
rapid acceleration on heavy grades and for quick action of the 
brakes, as the pit-car wheels are kept constantly oiled and make 
the track very greasy. But in using the rail for the return current, 
the sand interferes seriously with the passage of the current from 
wheel to rail, especially with thened oe motors. It is usual 
practice in such cases to use sand on one side only, but this causes 
a serious side strain on the machine. With eight wheels, however, 
it is found that applying sand on both sides will still permit 
sufficient electrical contact through the fourth pair of drivers. 
The sand by the time three wheels have passed over it is suffi- 
ciently crushed to permit a fairly good circuit between the fourth 
al of wheels and the rail. Three sizes of this type of locomotive 

ave been built, weighing 8, 10, and 12 tons and standing 34in. to 
36in. high. The motor of the largest is of 125 E.H.P. The 
temperature of the machine dves not exceed 60 deg. above the 
atmosphere on a ten hours’ run. These motors have been run ona 
rail as light as 10lb. per yard. They have handled trains of 37 
it cars—two tons gross weight each—on a grade of 1 in 33, and 
ve run over the roughest tracks at a speed of over thirty miles 
rhour. The trolley wire, which furnishes current to the motor, 
is strung along the roof at a distance of about 6in. outside the 
gauge line of one rail. It is elastically supported, so that there is 
no ion and r ing of the rapidly moving trolley. 
Electric ree are used on the engines, 

Railways.—The Montreal and Ottawa Railway, which was pro- 
ected to parallel on the west side of the Ottawa River the Canadian 
»acific Railway main line, which runs up the east side and crosses 
at Ottawa, does not seem likely ever to be completed. It was 
intended to be in the Grand Trunk Railway interest, to give that 
road access to Ottawa; but the line has now passed under the 
control of the Canadian Pacific Railway, by which it is operated. 
The line is now built as far as Point Fortune, about fifty miles from 
Montreal, leaving about eighty miles to be built; and as‘ the 
Canadian Pacific Railway already has a line to Ottawa, it is not 
likely to build the new line. The Ottawa and Parry Sound Railway 
has awarded a contract for the first forty miles of its proposed line, 
which is to run eastward from Ottawa to Parry Sound, on Georgian 
Bay, one of the stopping places of the lake steamers. This line is 
backed by the Canada pf ve Railway, of which it will form an 
extension, The Atchison, Topeka, and Santa Fé Railroad proposes 
to build a line from Mojave, N.M., on the Atlantic and Pacific 
Railroad, to San Francisco, Cal., and eventually northward, west 
of the coast range, to connect with the Northern Pacific Railroad. 
Track-laying on the Pacific division of the Great Northern Railroad 
is progressing at the rate of two miles a-day, and contracts have 
been made for the extension from Butte, Mont., to Boise City, 
Idaho, and San Francisco, Cal. The Lehigh Valley Railroad new 
line to Buffalo, N.Y., mentioned in the recent article on ‘‘ Railway 
Communication with Chicago,” will be opened about September Ist. 

The Port Royal dry dock.—Work is progressing satisfactorily 
on the new naval dry dock at Port Royal, 8.C. The excavation is 
in sandstone layers and beds of sand, necessitating a concrete 
bottom, instead of the timber bottom originally me pee To 
keep the excavation free from water a coffer dam has been built 
on the site of the gate entrance, and a steam pump of 40,000 
gallons capacity per minute putin. The sides and altars will be 
of timber, built upon piles, and well braced. The iength on the 
floor will be 420ft., and on the coping 526ft. 6in., from the lead 
of the dock to the outer end of the table. Both the Port Royal 
dock and the Puget Sound dock—described some time ago— 
are designed to accommodate the new armoured battleships now 
under construction, which will be 380ft. long, 26ft. draught, and 
10,500 tons displacement. The new triple-screw cruisers will be 
about 400ft. long, with a displacement of 7500 tons; and the twin- 
screw cruisers will require about the same dock room. The old 
stone dry dock and the new timber dry dock at the Brooklyn Navy, 
yard are not sufficient accommodation on the Atlantic coast for 
the increasing number of vessels; while the stone dock is only 
370ft. long, and therefore not available for the large vessels. An 
entrance will have to be dredged for the Port Royal dock, there 
being only 18ft. at present to the bar, and defences for Port Royal 
Sound will have to be planned, as this is likely to be a favourite 
point for hostile attack. Batteries can be erected to guard the 
entrance, and a fort on Paris Island could prevent light draught 
vessels from running in across the shoals to shell the naval station. 

The Justin shell,—Successful tests have recently been made with 
a shell charged with high explosives and fired by gunpowder from 
an ordinary cannon, The great trouble has hitherto been to 
prevent the explosion of the shell in the gun by the shock due to 
firing, and it was with a view to eliminate the sudden shock of a 

npowder charge that the pneumatic guns were designed. The 

efect of these pneumatic guns, however, is their lack of power for 
point-blank firing, requiring a high trajectory, like a mortar, in 
order to drop the dynamite shells upon or alongside of an enemy’s 
vessel. Dr. Justin ies for some years been working at the problem 
of firing shells charged with high explosives from ordinary guns, 
and bas met with many failures, two guns having been burst by 
premature explosion of the shells. This. was primarily due to the 
use of a thin steel casing to contain the explosive, this casing being 
enclosed in the shell, The sudden shock from the discharge of the 
gun caused the casing to buckle, thus exploding the shell. In the 
recent trials a wooden casing has been used with successful results, 
The shell itself is of 4in. steel. For a 60-pounder Parrott mazzle- 
loader rifle the shells weighed 564lb. and the bursting charge 6} |b. 
For a 9in. Blakely muzzle-loader rifle the shells weighed Ib, and 
the bursting charge 341b, The material used is explosive gelatine, 
which is more potent and less sensitive than the gun-cotton used 
in service torpedoes, Six shots were fired from each of the above 
guns, tearing immense quantities of rock from the face of a cliff, 
and piercing 3in. steel plate with timber and earth backing. 

Bucket dredge.—A bucket dredge is being employed by the New 
Orleans and North-Eastern Railroad, for the filling in of a trestle 
thirteen miles long, across the edge of Lake Pontchartrain, in 
order to substitute a solid bank for the trestle. The dredge 
employed is of the elevator type, with a chain of buckets discharg- 
ing into a conveyor 90ft. long, the material being deported along 
the trestle by this conveyor. The work was through a marsh, with 
obstructions in the way of sunken | and cypress roots, all of 
which were handled by the buckets without injury. The cut was 
60ft. wide and 6ft. deep, with a space of 50ft. between the base 
of the embankment ee the edge of the cut or canal. The working 
time was about seven hours per day, the other three hours being 
occupied in waiting for the passage of trains. The average work 
was 29,558 cubic yards per month, or an advance of 2135ft. The 
hull of the dredge is wide, 40ft. long, and 6ft. deep, with 
transverse bulkheads, It is held in place by a central spud, upon 
which it revolves, while a stepping — at the stern gives the 
forward feed at each lateral swing of the dredge. The swinging is 
effected by bow lines anchored on each side and controlled by a 
winding engine. The buckets are of steel, and have a capacity of 
four cubic feet. They run at a speed of 40ft. per minute. The 
conveyor consists of a belt running on steel rollers, with the dis- 
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charge end supported by stays from an A frame. All the opera. 
tions of the dredge, including the buckets and the swinging by the 
bow lines, are controlled by one man in an elevated pilot house, 

Levees for the Mississippi.—At a recent meeting of the Southern 
Mississippi River Commission a large amount of evidence wag 

iven by engineers, business men, and legislators from States 

oe | on the Lower Mississippi in favour of using for leveg 
work a large portion of the appropriation for river improvement 
recently made by Congress, Under the last River and Harbour 
Bill 2,000,000 dols. were appropriated for immediate use on the 
improvement of this section of the river, and contracts for 
8,000,000 dols. more were authorised to be awarded within five 
years, Every year there is trouble from the caving of weakened 
or unprotected banks, and enormous amounts of money have been 
spent in levee work, but unfortunately the levees are not con- 
tinuous. This year the damage has been more than usual, owing 
to the high water in the river. 

National Commission on Highways.—A Bill has been introduced 
in Congress providing for the establishment of a National Highway 
Commission, whose office is to be mainly the dissemination among 
the people of information concerning the advantages of good 
roads, The commission is to devise and formulate plans for 
the establishment of a national school of roads and brid es, with 
branches attached to the various agricultural colleges and experi- 
ment stations, To consider and report whether in any part of the 
United States military or post roads might profitably be esta- 
blished and built under the supervision of such national school, 
and as a part of its means of instruction. To report what action 
has heretofore been taken by the United States in highway con. 
struction and maintenance, what highways are still under national 
ownership or control, and what is recommended to be done for the 

roper maintenance and repair of such highways. ‘To collect and 
Sesiente general information regarding roads and their improve- 
ment. ‘To procure the exhibition at the World’s Fair in Chicago of 
the best methods and appliances for road making, and to provide for 
organised, practical instruction in the art during the continuance of 
the Fair, free of cost, to all who may desire it. To collate the various 
recent State laws regarding highway improvements, with informa- 
tion as to their practical workings, and to suggest such combina- 
tion or modifications of those Jaws as may secure the best form of 
State aid to local communities in road construction. To inquire 
and report whether any form of national aid to the same is 
desirable and practical, and especially to ider the feasibility of 
co-operation by national, State, and county authorities in a general 
system of road construction, based upon their agreement in each 
case as to the need and character of the work, their joint super- 
vision of its execution, and equal or equitable division of its cost, 
and the use of the joint credit in order to obtain the necessary 
funds at a low rate of interest and long term of payment, and 
if such co-operation is approved, to report what State and national 
legislation or constitutional amendments are required to authorise 
and facilitate it. To investigate and report upon the use of con- 
vict labour in highway construction, To report whether it is 
practicable by legislation to regulate the construction of vehicles 
so as to insure the better preservation of road surfaces, ‘T’o sub- 
mit its views and recommendations upon other subjects connected 
with road improvement that may suggest themselves or be brought 
to its attention. The commission is to continue its existence for 
two years, and to consist of two members of the Senate, five 
members of the House of Representatives, and five citizens to be 
appointed by the President, together with the Secretaries of War, 
Agriculture, and the Interior, the Postmaster-General and the 
Attorney-General, who may be represented by subordinates from 
the several departments, and an associate member from each of 
the states and territories that may by its executive, or otherwise, 
appoint one, Like too =o | such attempts to secure improve- 
ment, no provision is made for engineering advice or assistance, 
and while it is probable that such advice would be secured, or 
engineers appointed as associate members, it is quite possible that, 
under the law, the entire commission might consist of persons 
absolutely ignorant of road work, and their reports under such 
circumstances would be more interesting than instructive. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE appearance of trade in this district would seem to indicate 
that in the period between now and the end of the year we are 
likely to have a repetition of the experience of last winter; dear 
coal and coke, pig iron, and raw materials, and low prices for 
manufactured iron, with only a small demand. This certainly was 
the opinion of ir ters best capable of judging, on ’Change at 
Wolverhampton yesterday and to-day—Thursday—in Birmingham. 
All the evidences point in this direction, and manufacturers must 
regulate their sales accordingly. The position of coal is a most 
important factor in the outlook. Colliery owners declare that with 
colliers in their presont mood it will be impossible to bring down 
wages, and that under these circumstances no reduction, but 
rather an advance, must be looked for in fuel as winter comes on. 
This circumstance must keep up the prices on books, both in this 
district and in the Midland centres. But there seems at present 
little, if any, prospect of improvement, and that demand for 
manufactured iron which would create an advance in manufactured 
iron prices, 

The reduction of stocks which is going on in Glasgow, the North 
of England, the West Coast, and other parts of the kingdom is one 
of the best features of the iron trade at the present time, and 
necessarily has its effect upon the state of trade in this district. 
Simultaneously with this, the current make in Derbyshire, Lanca- 
shire, Northamptonshire, Nottinghamshire, North and South 
Staffordshire, and Shropshire, is rather within the requirements of 
the market, and there are no signs of any increased number of 
furnaces being blownin. Prices of pigs, therefore, keep up, and 
are likely to be firm at the end of the year. i 

The sales of pigs during the last month in Staffofdshire have 
been very considerable, alike of forge and foundry numbers. _Iron- 
masters and ironfounders have been placing orders up to Christmas, 
and numbers of the Midland and Staffordshire producers have now 
their full make contracted for up to that date. Between now and 
the October quarterly meetings there may be a little slackening 
off in the purchases of raw iron, compared with the past month, 
but agents and makers being well booked no one will be inconveni- 
enced, Compared with the prices of May and June last, sellin 
rates have gradually crept up from 43s. 6d. at the former peri 
to 45s. at the present time for good Northampton and ay ee 
pigs, delivered to works hereabouts, and from 46s. and 46s, 6d. up 
to 47s. 6d. and 48s. at date for Lincolns. These last were the 
prices quoted to-day—Thursday—in Birmingham, and Staffordshire 
pigs were equally firm. ¥ 
me of the chief South Staffordshire pig makers have sold their 
full make up to December, and will not listen to any suggestion of 
lower contracts next month. They state that, with the limited 
production at the district furnaces, and the better prospects in 
other districts, pig iron prices are likely to rule higher at the 
October meetings. One maker mentions that he is now making 
200 tons per week out of each of his two furnaces, and can readily 
dispose of all his output at rather better prices than he could 
obtain a fortnight ago. All-mine forge iron of Lord Dudley's 
make is quoted £3 5s. to £3 7s, 6d.; second sorts, £2 7s, 6d.; and 
common Staffordshire pig iron is rather firmer than it was at 
£1 17s, 6d. to £2, 

In the manufactured iron trade prices are still more a matter of 
complaint than the state of demand, This latter is by no means 
orn ; still, some of the reports brought to 'Change this week 








‘epo 
showed an improvement. Marked iron makers announced the 
receipt of increased orders, and some of the medium common bar 
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makers also spoke rather better of the position, The demand 
comes from home merchants and local consumers combined, 
with Government and other contracts, aud there is now no doubt 
about the bar mills being kept in regular occupation. Prices of 
the ‘‘list” houses have not changed for some time past, and all 
transactions for best qualities are likely to be maintained on the 
basis of £8 for common marked bars. Medium sorts made by the 
marked iron firms are — at £6 15s, to £6 12s, 6d., and orders 
for the lowest quality of finished iron are now declined under 
£5 15s, at the works, which latter is about 2s, 6d. a-ton higher than 
was reported a month ago. 

The sheet iron trade is the department which shows most need 
ofa revival. Damand in this branch continues very unsatisfactory, 
and must do as long as the galvanised sheet trade remains as at 

resent. Many of the mills could — double their production 
if orders could be obtained, as none of them are working under 
pressure. At the great iron works of John Lysaght, Wolverhamp- 
ton, the demand forsheets has fallen off to such an extent in con- 
sequence of the small orders coming forward from Australia for 
galvanised sheets, that the plant is at not much more than half 
production, Although all the eighteen mills are kept running, 
together with five op oe comprising something like forty puddlin 
furnaces, the works do not start so early in the week as is usual, 
and there is no attempt at large outputs. Pricesin the black sheet 
trade keep very low, and even doubles are understood to be 
changing bands at £7 to £7 5s, per ton, whilst singles are £6 15s, 
upwards, and lattens £7 15s. to £8. 

Orders for galvanised corrugated sheets remain much under the 
average, and the leading makers in this district, though reporting 
themselves fairly well employed, are running at only _ produc- 
tion. ‘The continued falling off in the Australian and New Zealand 
demand is the great drawback of this trade, and until a revival in 
the Australian demand takes place there is little chance of real 
activity at the works. The Cape and Buenos Ayres are buyi 
rather better, and shipments are also being made to the East an 
West Indies, but the South American demand on the whole is 
greatly restricted, owing to the financial difficulties, and the 
Indian market is spoilt by the low rate of exchange. An advance 
of 5s, to 10s, per ton is greatly needed in this industry, and though 
the general open market quotation for sheets of 24-gauge delivered 
Liverpool in bundles is £11 10s., yet £11 5s, and even £11 is ruling 
in some cases for common sorts, Best sort doubles are £12 5s, to 
£12 10s, per ton. 

Hoops are in moderate demand at £6 10s. per ton, but tube 
strips are unusually quiet for the time of the year, and the prices 
remain at £6 2s, 6d. 

Bridge and roofing makers, gasometer makers, and boiler-makers 
have some good orders in hand, and report their prospects for the 
next two or three months to be comparatively satisfactory. Heavy 
pipe founders are quiet, there being a great scarcity of good con- 
tracts, but the light ironfounders in Birmingham and the districts 
are doing a very fair amount of business at date in black goods, 
and some of them are quite busy. Wrought iron tube makers, 
however, are opening the winter season very quietly—indeed, it 
has been a long time since the demand on shipping account was so 
flat as at present. 

The Municipal Technical School in Birmingham has just com- 
menced its winter session in temporary premises required by the 
Corporation, and of the metallurgical department the applications 
for instruction are especially numerous. Over 120 students have 
entered for practical metallurgy, sixty for iron and steel work, the 
same number for construction, and fifty-five for geometry. 
Machinery is provided for the use of the students, and within a 
very few years a complete technical school will, it is regarded as 
certain, have to be built. Indeed, one or two sites have already 
been looked at. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Business, if anything, continues to quiet down, 
and buying is chiefly confined to comparatively small quantities 
for immediate requirements. This is pretty much what I antici- 
pated in previous reports, when I pointed out that consumers here 
do not believe that the recent advance in pig iron can be main- 
tained, and there is an almost complete absence of inquiry for 
forward delivery. With regard to some of the outside brands of 
pig iron, in which the advance has been the greatest, any attempt 
to push sales for forward delivery would have no chance of success 
un'ess based upon ions 0 thing like a couple of shil- 
lings per ton on current rates, and even then it is doubtful whether 
buyers would be induced to operate at all largely. Many of the 
leading brands are, however, still very difficult to obtain for imme- 
diate delivery, and this, of course, gives a continued firm tone to 
prices, but there is scarcely that stiffness in the market which was 
previously so noticeable, and the hardening tendency has alto- 
gether disappeared. As regards local and district brands, some of 
the furnaces which had been working very badly of late are now 
turning out about their usual proportion of foundry qualities, and 
consequently these are not quite so scarce as they were. Makers 
are consequently in a better position to meet the requirements of 
their customers, but for the most part they are still so fully sold 
for all they can produce at present that they have practically little 
or nothing to offer in the market, and are holding firmly to the 
recent slight advance in prices, In the steel trade business con- 
tinues very indifferent, and, if anything, prices show a weakening 
tendency, As regards manufactured iron, there is still no indica- 
tion of any improvement whatever, and forges continue only kept 
going from hand to mouth with business which, in most cases, 
has to be taken at prices which barely cover the actual cost of 
production. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but there was little or no business of any weight 
offering. For Lancashire pig iron makers’ quotations were firm 
on the basis of 44s, 6d. for forge to 46s. for foundry, less 24, 
delivered Manchester ; but although they are moving away their 
present production, the new business coming forward is very small, 
For district brands, quotations also remain practically the same as 
those given last week, Lincolnshire averaging 43s. 6d. for forge, 
to 45s, 6d. and 46s, for foundry, and Derbyshire 45s, for forge, 
up to 48s, 6d. and 49s, for foundry, less 24, delivered here. 
Makers are generally well supplied with orders for the present, 
but are not booking any large amount of new business. For out- 
side brands there is also a continued very firm tone, with a 
scarcity of Middlesbrough for immediate delivery, and quotations 
for good foundry brands averaging 49s. 10d. to 4d. net cash, 
delivered Manchester. Scotch iron, delivered at the Lancashire 
ports, is quoted at about 46s, for Govan, 47s. for Carnbroe, 47s. 9d. 
to 483, for Eglinton, and 49s. for Glengarnock, net, prompt cash. 

In the manufactured iron trade the reports from all quarters 
continue very unsatisfactory as to any p! of improvement, 
and forges in this district are barely kept going at the unremunera- 
tive rates which have been ruling for so long past. Delivered in 
the Manchester district, Lancashire bars do not average more than 
£5 15s., with North Staffordshire qualities ranging from £5 15s. to 
£5 17s. 6d,.; sheets remain at about £7 5s. to £7 7s. 6d., and hoops 
at from £6 5s, for random, up to £6 10s. for special cut lengths. 

Only a very limited business is reported in the steel e, with 
a tendency to ease down in some descriptions of raw material. 
Good ordinary foundry qualities of hematites are quoted at about 
58s., less 24, delivered in small quantities to consumers in this 
neighbourhood, but for larger quantities quotations are irregular. 
Steel billets meet with very little inquiry, and prices for local 
makes have now got down to about £4 10s. net cash, delivered 
here, with orders difficult to obtain, even at this figure; some 
Special qualities from other districts have, however, been sold in 
small parcels at about £4 15s. net, delivered. 

In the metal market business continues very slow, with, how- 
ever, no change in quoted list prices for manufactured goods, 








With regard to the engineering industries there is no material 
change to netice from what I have reported recently ; with the ex- 
ception of a few of the leading firms, works throughout the district 
are but indifferently employed, and there is an absence of new 
orders of any weight coming forward. 

Messrs, Vaughan and Sons, of West Gorton, have just com- 
pleted, for the electric-lighting station at Huddersfield, the 
machinery for which is being supplied by the Brush Electric 
Lighting Company, a large overh travelling crane, suitable for 
a span of 50ft., and to lift fifteen tons, which is to be driven in all 
its motions by an electric motor. This crane, which has been 
specially designed for the purpose, contains several new features 
which are worth noticing. The usual arrangement for electric 
driven cranes at present in use is to employ two separate motors, 
one for traversing the crane, and the other for lifting and lowering, 
but in this crane a single motor actuates all the motions. The 
current is received from copper wires carried on the walls of the 
engine and dynamo house, and is conveyed to a shaft which ex- 
tends along the full length of the crane. This in its turn drives, 
by means of a vertical shaft, what may be termed the clutch shaft 
on the crab, and by means of —_ 1 friction clutches, the 
attendant who walks along the platform with the crab, can 
arrange to have all the motions either in gear simultaneously or 
separately, as desired. 

essrs. Thomas Larmuth and Co., of the Todleben Ironworks, 
Salford, have just completed an ptionally large d air 
compressor to the order of their sole agents in Transvaal, Messrs. 
Reunert and Lenz, of Johannesburg. “This compressor is intended 





caused over-building, and now there is no likelihood of activity in 
the shipbuilding yards. An attenuation of business is therefore 
inevitable, and the result, of course, has sweepiag effects in all the 
varied crafts concerned in the building of ships. Of course if the 
new Admiralty carry out the second scheme, which by taking office 
they would find prepared by the late Government, something 
would be done to keep a number of the hands employed; but the 
great point is the work for the passenger and mercantile service, 
—* as it does, such a variety of employment in the town and 
istrict. 

The report from the Barnsley coalfield is that household sorts are 
in light request, with a t ge to London not quite up to the 
average. Pit prices are stated to be generally weaker in sympathy, 
with a fall in values equal in some quarters to ls. a ton; still, at 
several collieries in the Sheffield district, prices of house coa! have 
been advanced from the Ist of this month to the extent of 
6d. per ton. This has come upon consumers in the nature of a 
surprise, as the mild weather causing consumption to be light, there 
seems little reason for the rise. Besides, the miners are working 
full time now, and the coalowners who have been so prompt to put 
up prices will probably find themselves cut out of the local market 
at least. Winter stocking is at present proceeding briskly, but the 
beginning of October will see the end of this exceptional activity. 
Silkstones are at 11s. to 11s. 6d. per ton; Barnsley house, from 1 
to 10s. 6d. per ton ; other qualities, 8s, 9d. to 9s. 6d. per ton. The 
Humber ports are taking quite an average weight, the export 
traffic having been fully maintained. To the railway companies 








for the Meyer and Charlton Gold Mining ees and is being 
put down to run the patent Hirnant rock drills, and the pumps 
required for clearing the mine from water. In its principal 
features it resembles similar air compressors which the firm have 
already sent out to the Transvaal, but is of considerably larger 
dimensions than any they have yet made, and is to indicate - 
horse power, with double-acting air cylinders. {The compressor 
has steam cylinders which are 14#in, diameter high-pressure, and 
25hin. diameter low-pressure, and the air cylinders are 18in. dia- 
meter, the stroke to all the cylinders being 36in, The working 
air pressure is to be 70 lb, to the square inch, the steam pressure 
140 lb, to the square inch, and the speed of the compressor when 
running is to be eighty revoluti r minut he fly-wheel 
weighs about six tons, with the total weight of the apparatus, 
thirty tons, and steam is supplied by a Babcock and Willcox 
boiler. The firm have also in hand a large order for the Transvaal 
in Hirnant rock drills, of which they are the sole makers, and 
stretcher bars, columns, &c. Already a number of the Hirnant 
drills ars employed for mining purposes in the Transvaal, and they 
have veen used for a considerable time past upon various large 
railway and engineering works in different par‘s of this country. 

In the coal trade there is only a very quiet demand for all 
descriptions of fuel, and stocks continue to accumulate at most of 
the collieries. The better qualities of round coal still move off 
very slowly for house fire purposes, with prices unchanged. 
Common round coals continue in very indifferent demand for iron- 
making, steam, and general manufacturing purposes, with pit 
prices ranging from 7s. 6d. up to 8s. per ton, and contracts in 
many cases quoted for at very low figures. Engine classes of fuel 
are rather more plentiful, and 3s are holdi k from 
forward buying in the expectation that, as the increased winter 
demand for house coal sets in, there will be larger supplies of slack, 
with a consequent easing down in prices. So far, however, quota- 
tions are being well maintained, and at the pit mouth average 
6s, 3d. to 6s. 9d. for good — of burgy, 5s. to 5s. 6d. for the 
best qualities of slack, 4s. 3d. to 4s, 9d. for medium, and 3s, 6d. to 
4s, for common sorts, 

The shipping trade remains in much the same unsatisfactory 
position as reported recently, and low prices continue to rule at 
the ports on the Mersey. Lancashire steam coal ranges, according 
to quality, from 8s, 6d. to 9s, per ton delivered at the Garston 
Docks, or the High Level, Liverpool, and the best Welsh steam 
coal is obtainable at about 9s, 3d, to 9s. 6d. per ton, delivered in 
wagons at Birkenhead. 

yn hematite Ris iron trade is quiet, and orders are 
slow from all quarters, e business done in Bessemer iron is 
limited because of the smaller requirements of steelmakers, and 
forge and foundry iron is also very quiet. The make is limited, 
only thirty-nine furnaces being in blast ; and of this number two 
are on half-blast, while thirty-eight are idle altogether. There isa 
quiet business in forward deliveries, and an absence of speculative 
enterprise on the part of those who deal in warrant stocks. But 
the output during the week has been above the rate of consump- 
tion, with the consequence that stocks have been increased 
404 tons, and now stand at 38,564 tons; or 105,523 tons decrease 
on the stocks held on December 31st last year. 

The steel trade is quieter than it has been in two departments at 
least—that of steel shipbuilding material and that of tin-plate 
bars. Orders for the former are naturally restricted, because 
there is no new demand for shipping, and the tonnage of orders on 
offer is exceedingly small. akers, however, anticipate better 
things, but in the meantime prices are down at £5 12s. 6d. for ship 
plates, £5 10s. for angles, and £6 15s, for boiler plates. The busi- 
ness doing in tin-plate bars is quieter than it has been, although 
makers are fairly well off for orders. Prices are lower at £4 5s. 
Rails are a quiet trade, but makers have secured orders for heavy 
rails which wil] keep them well employed up to Christmas, but for 
light rails there is not much sale. Prices are easier at £4 2s. 6d. 
for heavy sections, £5 15s, for light rails, and £6 for colliery rails. 
In other departments of the steel trade there is a very quiet 
business. 

Shipbuilders have not only a difficulty in getting new orders, 
but they have at present a difficulty with workmen. Five per 
cent, reduction is demanded, and the men are likely to strike 
against it. They have on hand a fair programme of work, and bid 
fair to be busy for some months. 

Iron ore is easier to buy in some cases, as large stocks are held 
and the consumption is small, Average qualities are at 9s. to 
9s. 6d. per ton net at mines, 

Coal and coke steady in tone, but the trade doing is small. 

Shipping is again quieter. The exports of pig iron and steel 
during the past week amounted to 10,173 tons, compared with 
17,017 tons in the corresponding week of last year, a decrease of 
6844 tons. The shipments for the year, so far, amount to 485,610 
tons, compared with 663,488 tons in the corresponding period of 
last year, a decrease of 117,878 tons, 














THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

No change has yet been reported in the state of the heavy iron 
and steel industries of Sheffield. Prices remain as before, hema- 
tites being quoted, delivered in Sheffield, at from 58s. to 60s. per 
ton. Hematite makers represent the market as very firm, with 
stocks so low that the slightest movement in the demand would 
cause prices to rise at once. Of course there is depression all 
round, and I see few signs of the reaction confidently expected in 
some quarters, The firms largely employed in engineeri 
specialities have had no pressure for some time. Marine wor 
especially has been slack, and in the establishments which devote 
= attention to Government orders in military material the 

alling-in of the Admiralty scheme is viewed with some dis- 
quietude, Within the year the bulk of the work will be finished 
under the former Government’s p me, and there is no 
appearance at present of new orders following the completion of 
those included in the Naval Defence Act. Some improvement has 
been noted in the railway department. The serious feature in 
the marine material trade is the condition of the shipbuilding 
trade. There are more merchant pon than there is merchandise 
to carry. A few years ago the sudden accession of prosperity 





a full t ge is being delivered on contract account, prices remain- 
ing firm at 9s. 34, to 93. 9d. per ton for Barnsley hards, with 
lower grades at from about 83. 3d. to 8s. 9d. More is doing in gas 
coal, with prices steady. Manufacturing fuel is languid; small 
coal is also in moderate request, although values are not appre- 
ciably lower; coke quiet, and rates unaltered. Some interest 
centres in the abolition of the play day. During its operation the 
number of hands in the pit was increased. Two results must 
follow—either the output be increased, or the staff employed be 
reduced, It will be curious to watch bow the change affects the 
situation in the coalfield. 

The executive of the Yorkshire Miners’ Association, at a meeting 
held at Barnsley on the 3rd instant, passed a resolution expressing 
extreme regret at the explosion of the Park Slip Colliery, 
Glamorganshire, and conveying their sympathy and condolence 
with the bereaved families in the loss of their bread-winners. Mr. 
Benjamin Pickard, M.P., in forwarding the letter, stated: ‘‘ Our 
executive committee are not expressing only their own opinion, 
but the opinion of 58,000 members of the association on this 
explosion. It appears a comparatively safe pit has exploded and 
hurried out of time into eternity upwards of one hundred lives. 
In our opinion the great portion of these so-called accidents might 
be avoided. The — amended Mines Bill of last session, 
if put into law, would no doubt be a preventive against such 
calamities.” 

The Siemens-Martin steel plant at the Icles Bessemer Works is 
now in full working order, while engineers and plumbers’ brass 
goods are in brisk request in the Rotherham district. Very little 
change for the better is reported in the stove-grate business, 
Several of the steel specialities in this locality are in better 
demand. 

The installation of Mr. John Furness Atkinson, of the firm of 
Atkinson Brothers, Milton Works, as Master Cutler of Sheffield, 
took place with the accustomed ceremonial on the first of the 
month. Mr. Atkinson’s firm are manufacturers of cutlery and 
files. They have for many years supplied the British army 
with cutlery, and are now engaged in supplying our military forces 
with about 2000 dozen knives and forks per week. The Cutlers’ 
Feast, which is usually held on the evening of the installation, is 
postponed until November owing to the exigencies of the general 
election having made it impossible for distinguished political guests 
to be present at the usual date. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

In all departments of the iron and allied industries business is 
very quiet, and what is still less favourable is, that the prospects 
are undoubtedly discouraging, especially for the finished iron and 
steel manufacturers, who are already short of work. As yet the 


pig iron makers have not felt the depression much, for they are 
continuing to deliver almost every ton they produce, and still are 
unable to satisfy the requirements of their customers. e fact 


is that they have heavy arrears of contracts accumulated while the 
furnaces were idle to make up, and continental consumers are 
pressing them hard for deliveries, and it is said they are likely not 
to slacken their demands until the northern navigation season 
closes next month. Pig iron producers on account of this, 
and also on account of the small stocks held everywhere, are 
able to maintain their prices pretty well, and are evident] 
able to realise some profit, otherwise so many furnaces whic 
were stopped during the Durbam miners’ strike would not 
have recommenced operations, Their proprietors in several cases 
expressed their determination strongly not to put on the blast as 
long as the business was unprofitable, but now we find that not 
only have all the eighty furnaces which ceased work because of the 
strike been set to work, but three more have been relighted, making 
eighty-six now in operation. Further than that the Tees Side Iron 
and Engine Works Company, Middlesbrough, whose four furnaces 
have been idle for several years, during which time they have been 
relined and thoroughly repaired, has resolved to relight two of 
them, one to make Cleveland iron, and the other hematite. No 
doubt if No. 3 pig iron were to keep at 41s. and coke at 13s., 
delivered at the furnaces, the business would be profitable, 
but it is to be feared that prices will not be maintained— 
they may be till the close of the shipping season, but after 
that if the finished iron and steel trades are no better than they 
— to be, we shall see stocks increase and prices decrease. 
e trade in pig iron cannot be kept up if the industries which 
consume it are dull. It would seem more like the time for blowing 
out furnaces than for putting them in, and further increasing the 
production will only serve to weaken the prices as soon as the 
shipping season ends. The Normanby Iron Company has blown 
in a furnace which is producing hematiteiron. Pig iron prices this 
week are a little easier than they were last week, and this in spite 
of the generally favourable statistics for August of the Cleveland 
Tronmasters’ Association, the result being that the desire which 
had began to manifest itself among consumers to buy for forward 
delivery has disappeared, and they confine themselves to purchases 
to meet early requirements only. Makers and merchants have 
kept their price for prompt f.o.b. deliveries of No. 3 G.M.B. 
Cleveland iron at 41s. per ton, which is 3d. below the ruling 
figure last week. Makers do not take less than this, for 
at present they are in no need of orders, but it is stated that one 
sale, if not more, has been made by a merchant at 40s. 9d. This, 
however, was at the beginning of the week, and it is not likely 
that it would be taken now. The figure which consumers will give 
for lots for forward delivery is a good deal less than the sellers will 
accept, and therefore there is no business. There has not been a 
solitary transaction reported in Middlesbrough warrants, but the 
nominal prices of sellers atid buyers have come nearer to each other 
than they have been for weeks, sellers having lowered their quo- 
tation and buyers increased their offers, The average of sellers’ 
prices this week has been about 40s. 104d. cash, and buyers have 
offered up to 40s. 74d. Connal’s stock was only 14,304 tons 
on Wednesday evening, or a tenth of what was held half-a- 
year ago, when the Durham miners’ strike commenced, and 
the increasing scarcity of warrants both at Middlesbrough and 
Glasgow is making holders cautious and more inclined to keep off 
for better prices, more particularly this and next month, when the 
demand for iron on shipping account must be + The shipmen‘s 
of pig iron from Middlesbrough this month to Wednesday evening 
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reached 14,712 tons, as compared with 11,255 tons in August, 
2490 tons in July, and 17,020 tons in September, 1891, all to 7th. 
For No. 1 the price is 44s.; No. 4 foundry, 40s.; grey forge, 
38s. 9d.; mottled, 38s. 3d.; and white, 37s. 9d., and even 3d. less 
will be taken for the last-named, which is what is principally held 
in stock. Mixed numbers of East Coast hematite can be got at 
50s. for prompt delivery, and 49s. for delivery October—March. 
The statistics of the Cleveland Ironmasters’ Association for 
August are on the whole satisfactory, and they are worth notice as 
they show that the deliveries are still in excess of the production. 
Thus, though there wasan increase of 13,000 tons in the output of 
Cleveland iron, and though the consumption was interfered with 
by the stoppage of nearly all the mills, forges, and foundries in 
Middlesbrough and Stockton for Stockton race week, the stocks 
decreased nearly 5000 tons, so that, if there had been no races, it 
is probable that a decrease of 20,000 tons in the stocks would have 
been reported. The production of pig iron has got up to what it 
was previous to the Durham strike, and it is remarkable that the 
output of hematite and basic iron isin excess of that ‘of Cleveland 
iron—a circumstance which was never noticed previous to the 
strike. Nevertheless, only thirty-eight furnaces were making 
hematite, &c., against forty-eight producing Cleveland iron. The 
total quantity of Cleveland pig in stock in the district only repre- 
sents about fourteen days’ make, and producers themselves have 
not more than a week’s output unsold, and this is said to consist 
nearly all of whiteiron. Every consumer complains of the scarcity 
of No, 3 and grey forge. The following are the details of the 
make of pig iron, and the stock of Cleveland pig—no statistics 
being collected relative to the stock of hematite, though it is 
believed there is no stock at present—for August, 1892 :— 


Make of Pig Iron. 





























1892. | 1892. an. | pe 

‘Aug. | July, °Tease.|crease. 

Tons. Tons. Tons. | Tons. 
Cleveland pig iron—port of Middles- 

Dion cs at ap co co op col SRE DAR Oe — 
Ditto—outside Middlesbrough. . 14,092 9,963 4,129 
Ditto—whole district... .. .. .. .. 102,595 89,394 18,201 _ 
Other kinds of pig (including hema- 

tite, spiegel, and basic pig iron)— 
re - 111,004 106,769 4,235 _ 
Total of all kinds—whole district.. 213,599 193,168 17,486 _ 
Stocks of Cleveland Pig Iron. 
2 | | 
1892..| 1892. | 1, | De. 


Aug. 81.| July 31,|°Tease- crease. 























Tons. | Tons. | Tons. | Tons. 

Makers’ stocks—port of Middlesbrough 27,738 | 23,818; 8920/ -- 

Ditto—outside ditto .. .. .. .. . 1,431) 1,588) — | 157 

Ditto—whole district .. 29,169 | 25,406, 8768, — 

Makers’ stores—ditto .. .. 800; 600) 200; — 
Pig iron in public stores:— | | 

e N.E. Railway Co.'s os 245 295 _ 50 

BGG cs coh ox .| 15,804 | 24,691! — | 8797 

! j 
Total .. .-| 46,108 | 50,992; — | 4884 





The exports of pig iron from Middlesbrough in August were 
23,683 tons greater than in July, 1892, but 15,027 tons less than in 
August, 1891 ; and the improvement in the coastwise exports was 
due to the Scotch consumers resuming their importation of Cleve- 
land iron, which they had almost given up because of its high 
om as compared with Scotch. The summary of shipments was as 

ollows :— 


Foreign. Coastwise. Total. 
Tons. Tons. Tons. 
August, 1892 .. 38,881 .. .. 28,410 62,291 
July, 1892 .. -- 30,188 8,420 38,608 
August, 1891 - 89,203 88,115 77,318 


The death is announced, at the age of sixty-seven years, of Mr. 
Edwin Francis Jones, who for thirty-three years prior to last year 
was managing partner of Jones, Dunning, and Co., Normanby 
Ironworks, Middlesbrough, and who, from his long connection there 
and at the Ormesby Works with the district, might fairly be 
designated one of the pi of the Cleveland iron trade. He 
was a native of the Merthyr district, served his apprenticeship at 
Dowlais, where his father was forge manager, was several years in 
Sweden at various ironworks, after which he entered the service 
of Messrs. Cochrane and Co., Woodside Ironworks, Dudley. When 
that firm decided to become also Cleveland ironmasters they sent 
the late Mr. Jones over to construct for them near Middlesbrough 
the Ormesby Ironworks. In 1858 he entered into partnership with 
Messrs. Jno. Dunning, W. D. Crewdson, and Arthur Pease, and 
designed and constructed the Normanby Works. He only retired 
last year to an estate which he had purchased in Wales. The 
death is also announced of Mr. Samuel Oldham, the proprietor of 
the well-known engineering works at Durham, at the age of sixty 
years. 

The finished iron and steel manufacturers report a very un- 
favourable outlouk, and the news as to the shipbuilding business 
will not tend to reassure them, for in this district a large proportion 
of orders are received from the shipyards. Sir Raylton 84 and 
Co. have decided to close altogether their No. 2 yard at Middles- 
brough, where they employed some 600 men. They have on hand 
there at present one large and two small steamers, and when these 
are completed, which will be in a month or six weeks, the yard 
will be closed, and the firm will give up their tenancy of it. Tey 
have rented it for the last four or five years from the Tees-side 
Iron and Engine Works Company. Prospects are so unfavourable 
that Sir R. Dixon and Co. do not expect to be able to keep in full 
work with their No. 1 yard, where in brisk times they have em- 
eM 3000 hands. At most of the yards there are now empty 

uilding berths. Thus it is that the employers are calling for a 
reduction of 10 per cent. in piece prices, and 5 per cent. in time 
ae on the Tyne, Wear, Tees, and Hartlepools. The employers 

a private interview with the representatives of the men on 
Tuesday, but no agreement was arrived at, and the question was 
adjourned for a fortnight, 

The engineering industries are very slack, but it is satisfactory 
to find that Messrs, R. and W. Hawthorn, Leslie, and Co., of St. 
Peter’s, Newcastle, have received substantial orders for the Russian 
Government and the British Admiralty. For the former they will 
engine the twin-screw armoured battleship Petropaulovsk, which is 
now being built at the Arsenal at St. Petersburg. They will send 
the engines and boilers out there to be fitted on board, and will 
send their men out to do the work. The natural draught horse- 
onag of the machinery is to be 10,600, and forced draught 14,000. 

ey will supply two sets of vertical direct-acting surface-con- 
densing triple-expansion engines, having cylinders 44in., 65in., and 
98in., with a piston stroke of 5lin. The firm recent] engined two 
transport vessels for Russia. For the British Admiralty the firm 
are to supply engines for the three torpedo gunboats Halcyon, 
Harrier, and Hussar. Their machinery is to indicate horse 
power with natural draught, and 3500-horse power with forced 
draught. These vessels are being built at Devonport Dockyard, 
and the engines and boilers are to be fitted on board there. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE Glasgow pig iron market opened somewhat dull this week, 
but the demand subsequently improved for Scotch warrants, the 
prices of which have on the whole had an upward tendency—from 





42s, to 42s, 24d. cash. There is comparatively little speculation in 
warrants, as operators are unable to make up their minds regarding 
the future course of business, The continued decrease in stocks is 
a satisfactory feature, but this is off-set by the uncertainty as to 
the wants of consumers in the immediate future. There has been 
scarcely any business in Cleveland or hematite warrants, but the 
latter are nominally a little higher in price. 

The prices of makers’ iron are as follow: G.M.B., f.o.b. at Glas- 

w, Nos. 1 and 3, 43s.; Monkland, No. 1, 45s.; No. 3, 43s. 6d.; 
Garnbroe, No. 1, 44s, 6d.; No. 8, 488. 6d.; Clyde, No. 1, 48s.: 
No. 3, 46s. 6d.; Gartsherrie and Summerlee, Nos, 1, 51s. 6d. 
Nos. 3, 47s. 6d.; Langloan, No. 1, 51s. 6d.; No. 3, 46s. 6d.; 
Calder, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Coltness, No. 1, 55s. 6d.; 
No, 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 
47s. 6d.; Dalmellington, No. 1, 49s. 6d.; No. 8, 47s. 6d.; Eglin- 
ton, No. 1, 47s. 6d.; No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 52s. 
6d.; No, 3, 49s. 6d.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 
47s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6583 tons, against 6365 in the corresponding week of 
last year. Of the total Canada took 1242 tons; United States, 
225; Holland, 795; India, 480; Italy, 350; Australia, 100; 
France, 160; Germany, 270; Belgium, 225 ; other countries, 322, 
the coastwise shipments being 2514 tons, compared with 2920 in 
the same week of 1891. 

Since last report an additional furnace has been put on ordinary 
iron, and there are now 37 producing ordinary and special a 
32 hematite, and 7 basic, total 76, compared with 75 last week an 
73 in the corresponding week of last year. Some special brands 
are very scarce, especially No. 1 iron, for which some of the 
makers are unable to supply the demand. Scotch made hematite 
is also steady, and on the whole the smelters have the market 
pretty well under their control. 

The steel trade is in a somewhat unsatisfactory state ; some 
firms have a considerable amount of work to execute under old 
contracts, but new orders are very scarce for shipbuilding steel of 
the best class. Several new vessels have been placed with Clyde 
builders, but these contracts are small in comparison with the 
amount of work which is being completed. The basic steel works 
are busy, and there isa fair inquiry for steel for structural purposes. 
Makers quote steel angles £5 5s.; ship plates £6 to £6 2s. 6d.; 
rivet bars, £6 7s. 6d.; boiler plates £6 10s. to £6 15s., all less 5 
per cent. discount for delivery in Glasgow district. 

The malleable iron trade is very quiet. Inquiries for export 
are comparatively few and unimportant, and the demand on the 
part of the home trade is less active than of late. The lowest 
grade of common bars is quoted £5 15s.; second grade, £6; 
highest grade, £6 2s. 6d.; and best bars £6 5s, to £6 12s, 6d.; 
nail rods, £6; sheets, £7 7s. 6d., all subject to 5 per cent. 
discount for cash in one month. 

In the course of the past week there was shipped from Glasgow 
locomotives to the value of £4689; sewing machines, £2710; 
machinery, £9643; steel goods, £12,820; and general iron manu- 
factures, £14,850. 

The annual report of the Steel Company of Scotland shows a loss 
on the year’s operations of £13,653, which, added to the adverse 
balance at the beginning of the year of £9081, makes a debit of 
profit and loss of £22,734. Tbe company received under litigation 
with the contractors for the Forth Bridge £17,800 as a final settle- 
ment of its claims, and this money has been used in writing down 
the debit balance to £4932, which is carried forward to next year. 
The directors state that their men are now working steadily, and 
they are hopeful of better things, should there be an improvement 
in demand and in the prices of finished products. Unfortunately, 
the tendency of prices down to the present has been unfavourable 
to the manufacturer, and there has been no corresponding relief in 
cost of raw material. 

There is an easier tendency in the coal trade. The home con- 
sumption for manufacturing purposes is reported to be smaller than 
usual at this time of the year. The shipments have, however, 
turned out very well in the past week, notwithstanding the 
uncertainty caused by the cholera, and the positive loss that might 
be entailed on vessels by a quarantine. e week’s shipments 
from Scottish ports were 159,612 tons against 147,572 tons in the 
corresponding week, showing an increase of 12,040 tons. The 

rices at Glasgow Harbourare: Main coal, 7s. to 7s. 3d. ; splint, 

s. 6d. to 7s. 9d.; ell, 8s. to 8s. 3d., and steam, 9s, 9d. to 10s, 
per ton. 


- 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A REMARK of one of the managers of a large coal and ironworks, 
this week, was significant : ‘Coal prices are tumbling down, many 
collieries are only working half-time, and the state of the iron and 
coal trades is depressing.” 

Taking coal first, it is certainly going down in price, and, still, 
not so abruptly as the m r’s —_ would imply. At the 
Exchange, Cardiff, midweek, the following quotations were fairly 
maintained :—Best steam, 11s. 3d. to 11s. 6d.; seconds, 10s, 3d. to 
10s. 6d.; Monmouthshire, 9s. 6d. to 10s. 6d.; small, 5s. 6d. to 6s. 
The steam coal districts, while presenting a lack of animation, are 
better off than the house coal cullieries. Up to the present there 
has been a downward tendency, and coalowners are waiting with 
some degree of concern for the house coal season to start. The 
forecast, in the event of this class of trade continuing dull, is a bad 
one, and some small ones will very likely be stopped. Other 
changes are also a 

In the Rhondda valley an important colliery has been stopped, 
but I hear that sinking to lower seams is intended. The great 
undertaking in the Caerphilly valley, the Lianbradach, is going 
ahead, and it is hoped before long this spirited enterprise will be 
successful. 

House coal prices midweek at Cardiff were as follows :—Best 
house coals, 11s, 9d. to 12s.; No. 3 Rhondda, Ils, 6d.; brush, 
9s. 6d. to 9s, 9d.; No, 2, large, 8s. to 8s. 3d.; small, best, 8s, 

Swansea prices are slightly different: Large, No. 3, being quoted 
1 gat . 3d.; brush, 9s, 6d. to 10s.; and best small, 7s. 8d. 


Coke is a little better as regards demand. Cardiff prices, 
furnace, 16s, to 16s. 6d.; foundry, 18s. 6d. to 19s.; Swansea prices, 
14s, to 15s, furnace; and 17s. to 18s, foundry. Patent fuel, 
Cardiff, 11s.; Swansea, 10s. 9d. to 11s. 

The largest consignment of patent fuel last week from Swansea 
was 3765 tons to France. In addition Spain took 1600 tons, Italy 
501, and Oran 1250 tons. 

In the iron and steel trades there is a deal of disquietude. 
A strike of mechanics has taken place at Ebbw Vale, and this elass 
of ‘‘ tradesmen” have decided to agitate for a fixed wage of 5s. a 
day for best hands, and so on in proportion, and they object to any 
future sliding scale. At all the iron and steel works a month’s 
notice has been given, but it is understood that stoppage is not 
intended unless labour becomes obstructive, so that future arrange- 
ments after September will be day by day. Ebbw Vale evidently 
contemplates a ~~ policy, and a large number of officials has 
been ‘‘ noticed.” . C. B, Holland, the manager, is also, I hear, 
retiring. Business at Tredegar continues slack, yet not to the 
extent rumoured, and I hear that the pon stoppage of two 
furnaces is, at all events, premature, The Dowlais management 
complains of slack trade, steel bar being the principal make. Mr. 
John R. Jones, ony manager, will be succeeded by Mr. O. Jones, 
an old Dowlais o' , but late of Barrow. The Cyfarthfa Works 
appear to be in a much better condition than its neighbour, and a 

make of bar for the principal tin-plate works is going on. Still, 

ere, as elsewhere, the outlook with regard to the men is far from 

encouraging, and until a good sound sliding-scale is settled, un- 

certainty will prevail. I am much afraid that we are to have a bad 
winter ; slack trade with labour troubles seem to be ahead. 

The principal topic on ’Change at Swansea midweek was the 





——_. 


threatened stopp: of many of the tin-plate mills. Tin-plate 
makers are evidently bent upon fetting more reasonable figures 
or stopping fora time. This is the best and most natural course. 
though attended with seeming hardship to the men. But the men 
must be prepared to take some of the responsibilities of the trade 
and share the y ~ and downs with employers. Their wages aro 
even now good, far higher than in the steel trade, where common 
labour ranks at 1s, 9d. per day; and during good times the 

should save for the eventualities, In this way they would help 
their employers, who could then lower stock and improve price, 

Stocks are getting very low. Last week shipments amounted 
to 62,634 boxes, while receipts from works totalled 70,928, Present 
stock in Swansea is only 144,181 boxes, or, in another form, 
fortnight’s make. 

Quotations, iron, steel, and tin-plate at Swansea midweek were 
as follows :—Glasgow pig, to 42s, 2)d.; market dull. Middlee- 
brough, 40s. 6d.; hematite, 50s.; sheet iron, £6 10s. to £7 10s,: 
steel, £7 10s. to £8 10s.; Welsh bars, £5 5s. to £5 10s.; steel rails, 
heavy, to £4 7s, 6d.; light, to £5 10s.; Bessemer bars, £4 12s, 6d, 
to £4 15s.; Siemens, £5 to £5 2s. 6d. Tin-plate makers’ quota. 
tions remain ; but prices are hardening, and any day may see an 
advance. Bessemer steel cokes are 12s, to 123, 3d.; eo 
12s, 3d. to 12s, 6d.: ternes, 22s., 24s., 268.; best charcoal, to 
13s. 9d. Pitwood continues in fair demand. 

As the depression extends in the coal trade I find that pits are 
working much more ap ooo Some of the Rhondda pits have 
worked only four days during the last fortnight, and at Dowlais 
and Tredegar, several pits have been in a state of semi-idleness, 
This has told upon the railways, and most of them indicate a 
lessened revenue, Singularly one colliery shares are firm, 
Internationals show a drop of 4. This is stated to be due to the 
action of the directors in refusing to pay a dividend on the second 
half of their financial year. 

The coal shipments from Cardiff last week only totalled 240,636 
tons. Prophets on coal think that as prices drop there will be 
improved shipments, 

t is stated that three weeks’ notice to stop has been issued at 
some of the tin-plate works in the neighbourhood of Swansea, 

The connection between the Breconshire Reservoir and Cardiff 
will be opened in a few days, and a bountiful supply of water, 
second to none in the kingdom, will be supplied to the Welsh 
metropolis. 

The Cardiff building strike continues, but new men are being 
brought in, and possibly by this means the strike will ‘die out.” 

A great scheme is in course of development at Bristol. The 
general manager to the Bristol Docks has submitted an elaborate 
and able report upon the question of providing accommodation at 
Bristol for Atlantic liners. It will involve the expenditure of one 
million sterling. The proposal includes two new docks—one wet, 
the other dry—suitable for the largest class of vessels afloat, a new 
pier for landing, and a railway scheme which will cost £64,000, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


WHILE there is no indication of the slightest improvement this 
week again in the general iron trade over here, there remains the 
strange fact that the weer © the finished iron department 
remains firm in spite of the hardly sufficient activity of many 
works, The present state of things altogether appears to be quite 
exceptional, 

In Silesia business in the pig iron department is very sluggish 
and unsatisfactory. There is rather more inquiry coming forward 
in the finished iron trade this week, bars being in forme. Br good 
request just at present. However, as production still exceeds con- 
sumption in this as in all other branches of the Silesian iron 
business, stocks continue to increase, slowly but steadily. 
Altogether, prospects for the future show no improvement, and the 
a to go on simply from hand to mouth still prevails 
generally. 

The reports coming in from the Austro-Hungarian iron market 
continue to be of a satisfactory character, both with regard to the 
orders booked and the prices obtained. A quiet but very regular 
business is being transacted in the pig iron as well as in the manu- 
factured iron trade. In Bohemia and in Hungary, the smaller 
articles of manufactured goods meet with particularly lively 
request, Priceshave, generally, remained unchanged from last week. 
Throughout the Bel iron industry a weak tone prevails, orders 
being very scarce and the works with difficulty kept going. The 
business done on home account has been of the most limited descrip- 
tion ; export, too, though a trifle better, leaves much to be desired. 
Prices are, nominal] "GOf. for ety No. 1, 77°50f. for foundry 
No. 3; for No. 5, 12°50f. is given. Luxemburg foundry, No. 5, 
48f. p.t. Mixed forge, 44f. p.t.; grey do., 60f. p.t. Bars, No. 1, 
are quoted 120f.; No, 2, 130f.; No. 3, 140f. p.t. Angles, 130. ; 

irders, 120f. to 122f.; steel girders, 135f. Heavy plates, No. 2, 

40f.; No. 3, 160f.; Ne. 4, 230f.; No. 5, 290f. p.t. Steel plates are 
quoted 165f. p.t.; steel rails, 110. to 125f. p.t.; steel axles, 185f.; 
steel tires, 165f. p.t. Drawn wire is sold at 205f. to 250f. p.t., 
according to quality. 

Only a very slow business is still reported to be doing on the 
French iron market, and there is no saying when a change for the 
better will set in. Generally there has been rather a downward 
inclination in prices noticeable of late. Bars are to be had at 
157f. p.t., iron plates at 167°50f., but even on these low prices 
concessions are pay A made. ’ 

With regard to the business ‘done on the Rhenish- Westphalian 
iron market, the improved tone of former weeks has been pretty 
well maintained in most branches, The pig iron trade is for the 
present rather irregular, it is true, but there is no denying that 
for some sorts inquiry has improved. Basic, for instance, has met 
with a fair uest ; forge pig is also well inquired for, generally 
speaking. Spiegeleisen, on the other hand, has become rather 
more quiet of late. The same may be said of foundry pig, for 
which only a small demand is being experienced. ices are 
unaltered. In the finished iron trade bars have been reported in 
lively request all through last week, and a fair autumn business is 
generally expected, ith regard to girders, no alteration of any 
weight can be reported, prices remaining depressed in consequence 
of over-production, and extremely keen foreign competition. A 
fair inquiry continues to be coming forward for hoops ; even from 
abroad the demand has improved, though only slightly. Stocks 
were reported as being very small. The plate and sheet trade is 
doing very well, a healthy demand coming forward, especially for 
the heavier sorts of plates, where makers report themselves well 
booked with work. Phe wire trade is somewhat dull and neglected, 
but this is nothing new nor surprising ; rivets appear as weak 
as before, both in price and demand. 

There is no specially new feature to be reported with regard to 
the foundries and machine factories, yr anew being rather well 
maintained. The wagon factories still complain of a general 
scarcity of new work, and some establishments even found them- 
selves obliged to dismiss part of their men. i 

The Government revenues, resulting from those goods which are 
imported by sea into Italy, show an increase in August, the same 
as they did in July. They have risen to 194 million lire, while in 
August, 1891, they only came up to 17 million lire, 

ep of the months of July and August this year exceed 
those of July and August, 1891, by million lire. 

Experienced persons assert that there will be no, or next to no, 
vintage this year in the vine-growing districts of Germany, on 

t of the ive heat, For, whereas in other years the 
cultivators and vine-dressers could never have enough of sunshine 
in July and Angas, this year, owing to the imperfect growth and 
development of the vines and the young grapes during the un- 
favourable spring weather, the July sun came too late, and was 
too intense for the youn fruit, and so, instead of maturing, only 
scorched them, so that they now look as though roasted in the 
oven, Astrange sight, such as has not been observed for very 
many years, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 3rd. 

‘ue American iron market has gained strength 
and activity during the week, as shown in large 
orders for plate and stractural iron and steel at 
manufacturers’ prices. The merchant bar and 
sheet mills have also added to their order books, 
and card rates are paid for deliveries in thirt 
days. The demand for crude iron is still 
irregular, because of the large stocks on hand, 
No. 1 foundry is 14°50 dols, to 15°50 dols. ; forge, 
12°50 dols. to 13°25 dols.; merchant iron, 1°60, 


1:80; nails, 1°40 dols.; boiler-plates, 2°60 dols.; 
beams and channels, 2°30, 2°40; steel rails 
30 dols. All signs point toa heavy aut an 


THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
«"» When patents have been ‘ communicated” the 
name and address of the communicating party are 
in italics, 
25th August, 1892. 
15,282. PortaBLe Weicuinc Macuing, W. Yates, 


Manchester. 

x Boots and Sxoxrs, W. W. McLauchlan, Man- 
chester. 
15,284. Moutp Atracaments, H. Hill and Sons and OC. 
and L. Hill, Birmingham. 

15,285. Puriryina Foun Water, C. A. Burghardt, 





winter trade, Southern furnaces have con- 
siderable iron to sell. Machinery manufacturers 
are crowded. A ey deal of new work is being 
presented. Building operations are absorbing 
more than the usual volume of capital, 








THE SANITARY INSTITUTE, 


TuE thirteenth Congress, 1892, will be held at 
Portsmouth, from September 12th to September 
17th. The Health Exhibition, including sanitary 
apparatus and ype: in connection with the 
Congress, will be held in the New Drill Hall, from 
September 12th to October 8th inclusive. The 
Congress will be divided into three sections, viz.: 
—Section I., Sanitary Science and Preventive 
Medicine; Section II., Engineering and Architec- 
ture; Section III,, Chemistry, Meteorology, and 
Geology. Each Section commences on a different 
day. Various conferences will be held during 
the Congress. The Council invite papers on 
subjects relating to Health and Sanitary Science. 
Five minutes will be allowed each speaker to 
discuss the papers read before the Section ; unless, 
at the discretion of the president or the chairman 
for the time being, the period be extended. 

The following order of proceedings will be 
observed as closely as possible :— 

Monday, September 12th:—1 p.m.: Reception 
of the members of the Congress, by the Worship- 
ful the Mayor, in the reception-room, 1.30 p.m.: 
Public luncheon, President’s inaugural address, 
3 p.m.: Address by Sir Chas. Cameron, F,.R.C.S,I., 
D.P.H., President of the Congress, in the Town 
Hall. 8 p.m.: Opening of the Exhibition in the 
New Drill Hall, by the Worshipful the Mayor of 
Portsmouth, 





CONFERENCES. 


Tuesday, September 13th:—10.30 to 5 p.m.: 
Conferences in the Town Hall. Conference of 
Naval and Military Hygienists: President, In- 
spector-General J. D, Macdonald, M.D., F.R.S.; 
vice-president, Surgeon Major-General D. A. 
Lithgow, C.B., M.D., B.Sc.; hon secretary, Sur- 
geon-Captain R. H. Firth, F.R.C.S. Conference 
of Medical Officers of Health: President, Charles 
Kelly, M.D., F.R.C.P.; vice-presidents, Geo: 
Turner, M.D., D.P.H., and A. E. Harris, L.R.C.P.; 
hon. secretaries, J. C. Thresh, D.S.C., M.B., 
D.P.H., and J. G. Blackman, M.D. Conference 
of a and County Engineers: President, 
H. Percy Boulnois, M. Inst. C.E.; vice-presidents, 
W. G. B. Bennett, M. Inst. C.E., and J. Robinson, 
Assoc, M. Inst. C.E.; hon, secretaries, Philip 
Murch and W. H. Fry. Conference of Sanitary 
Inspectors: President, Professor A. Wynter Blyth ; 
vice-president, J. KR, Kealey, M.D.; hon. secre- 
taries, F, L. Bell and J. H. Beel. Conference on 
Domestic Hygiene: President, Lady Douglas 
Galton; vice-presidents, the Mayoress of Ports- 
mouth, Mrs, Ernest Day, and A. T. Schofield, 
M.D,; hon. secretaries, Mrs. Ramsay and H. D. 
Brook, L.R.C.P., M.R.C.S, Pes Lecture to 
the Co in the Town Hall, by Sir Thomas 
Crawford, K.C.B., LL.D., M.D. 


CONGRESS—SECTIONAL MEETINGS, 


Wednesday, September 14th: — Section L: 
‘Sanitary Science and Preventive Medicine.” 
In the Town Hall. 10.30a.m.: Address by Pro- 
fessor J. Lane Notter, M.D. 11 a.m. to 1 p.m.: 
Papers and discussions on “‘ Sanitary Science and 
Preventive Medicine,” 2to5p.m., ditto. (Note. 
—Papers and discussions will be continued on the 
—T day.) 8 p.m.: Conversazione in the 
Town Hall, given by the Worshipful the Mayor. 

Thursday, September 15th: — Section IL: 
‘* Engineering and Architecture.” In the Town 
Hall. 10.30a.m.: Address by Mr. James Lemon, 
M. Inst. C.E., F.R.I.B,A., the Worshipful the 
ee of Southampton. liam. tol p-m.: Papers 
and discussions on ‘‘ Engineering and Architec- 
ture.” 2p.m. to 5 p.m., ditto, (Note.—Papers 
and discussions will be continued on the following 
day.) 7p.m.: Congress dinner. 

riday, September 16th:—Seetion III.: “ Che- 
nistry, Meteorology, and Geology.” In the Town 
Hall. 10.30a.m.: Address by Mr. W. J. Russell 
Pb.D., F.R.S. 11 am. to 1 p.m.: Papers and 
discussions on ‘‘Chemistry, Meteorology, and 
Geology.” 2to4p.m., ditto. 5p.m.: Closing 
general meeting of Congress. 8,30 p.m.: Address 
to the Working Classes in the Town Hall, by 
Professor W. H. Corfield, M.A., M.D. 

Saturday, September 17th :— Excursions. 

The following conferences will be held on 
Tuesday, the 13th, in connection with the Con- 
gress:—Naval and Military Hygienists, Medical 
Officers of Health, Municipal and County Engi- 
neers and Surveyors, Sanitary Inspectors, Ladies 
on Domestic Hygiene, 








ARBITRATION.—For some time past a dispute 
has existed between the South Stockton Local 
Board and Messrs. William Whitwell and Co., 
of the Thornaby Ironworks, South Stockton, in 
regard to the substitution of a new sewer for one 
which Messrs, Whitwell had crushed in and 
rendered useless by tipping blast furnace 
over it. The dispute was submitted to the 
arbitration of Mr. H. Balfour, of Houghton-le- 
Spring, and in his award he directs that a new 
sewer, as 8 by the Local Board, shall be 
made down the Middlesbrough-road and by the 
old river course into the Tees, the entire cost to 
be borne by Messrs, Whitwell and Co., who are 


15,286. ConTrroLiine the Frow of Purr, J. Martin, 
Bradford. 
15,287. AxLte Putiey and Beanrinos, G. Glasson, 


iy: 

15,288. Door Porter, W. B. Westlake, Swansea. 
15,289. Heatina MALLEABLE IRon and Steet, T. Ray, 
underland. 

15,290. Fzxpino Bortuzs, R. J. Knight, London. 
15,291. Bipets, R. Gosden, London. 

15,292. Cuanoino Boxes, A. L. Adams and J. W. Jeyes, 


London, 
15,298. Pxpo - motive Apparatus, F. W. Zimer, 
Lond 


on. 
15,294. Saives, A. Birtchnell, London. 
15,295. TricycLes and otker like Ventcies, J, Adams, 


on. 

15,296. AccumuLaTors, H. C. Bull and J. Ramage, 
Live l. 

15,297. Eeomename Number of Persons, W. P. Miles, 
Grove Park. 

15,298, Hotpers for 
London. 

— Oreratina Fasteninc of Doors, J. Goriup, 


on. 

15,800. Dampina Sueets of Paper, H. J. Nicole, 
mdon, 

15,301. Borter for Use on Sreamsuips, R. Miiller, 


on, 
15,802. Frrina Marine and other Borers, R Miiller, 
Londo: 


Exectric Lamps, F. Bryan, 


n. 
15,303. ANNEALING Wire, K. J. Mayer, Barmen, 


jermany. 

15,304. Turwino Music Seets, F. Morel, London. 
15,305. Composinc Macuine, W. Cooke and H. N. 
Maugham, Londun. 

15,306. Sxate, G. Whyte, London. 

— Sprixos for Mai Carts, T. H. B. Hitching, 


don, 
15,308. Stzam Surpergeatine Apparatus, L. Ubler and 
H. Cadische, London, 
15,309. Marine Prope iers, G. J. Stevens, London. 
15,810. Dyginc Woor, 0. Imray. —(The Farbwerke 
vormals Meister Lucius and Briining, Germany.) 
15,811, ALizaning CoLourine Matters, O. Imray.— 
(The Farbwerke vormals Meister Lucius and Briining, 


ny. 

15,312. Date Inpicator, C. Woollett and 8. Hildes- 
eimer and Co., London. 

15,818. Massacre Appiiance, F. J. Bennett, London. 
15,814. WHee.ep Veuicizs, T. Birks, Nottingham. 
15,315. EvecrricaL Batrerizs, R. W. H. Newington 
and E. Priddle, London. 

15,316. Wrencues, J. Manning, London. 

15,817. Buenpinc Teas, Waygood-Tupholme Grocers’ 


inery Cue, Ld., London. 
15,318, ELecrricaL TRANSFORMERS, H. H. Leigh.—(G. 
M.A j, Italy.) 


lpollonj 
15,819. Evecrric Batrerizs, D. Federman, London. 
15,320. Gas Cugecks for BREECH-LOADING ORDNANCE, 
8. bury, London. 
15,821. New SutpwHo Acips or Sa.ts, H. E. Newton. 
The Farben, iken vormals F. Bayer and Co., 
Germany.) 
15,322. Pistons, T. Jellinghaus, London. 
15 foo Ostaininc Motive Powsr, J. Gemmell, 
mdon. 
15,824. Sizinc and Po.isnine Yarns, &c., B. Mayoh, 
Manchester. 
15,325. CoLourntnc Marrers, J. Y. Johnson, — (The 
Badische Anilin and Soda Fabrik, Germany.) 
— Cargiace Lirtinc Jack, J. C, Rimmington, 
ion, 


26th August, 1892. 


15,327. Hot-arn Encines, J. Southall, Worcester. 

15,828. Aim-TIGHT CycLe Gear Box, F. Ffrench- 
Gillman, Newcastle, Ireland. 

—_— Gas and Exectric Licut Firtines, EB. Horton, 


ing! e 
15,380. Cowrs, F. A. Belville and E. H. O'Neill, 
Lond 


on. 
15,881. Toorn Bruss, C. Francis, Mildenhall. 
—_ bg for Use in Layinc Carpets, E. Hirst, 


15,333. Warp Beams of Looms for Wzavine, J. Savage, 
Halifax. 

15,334. Kyives, W. Mason, Leeds. 

15,335. Towgxs, J. Ainscow and J. Kippax and Oo., 
Ld., London. 

15,386. VaLvE 

ham. 

15,337. Boot for FoorpaL, Puayers, J. Blakey, 

Halifax 


15,338. Boor Protector, J. Blakey, Halifax. 
15,339. Firtinc-up Parts of Macuinery, H. OC. Carver, 


on. 
— Ovens, J, and T. Vicars and J. Vicars, jun., 


for Pyeumatic Tires, H. Lucas, Bir- 


verpoo! 
15,841. Exastic Tires for Cycies, &c., G. Farmer, 
mdon. 
15,842. Tire of the Preumatic Tyrz, C. J. Taylor, 
g. 

15,348. Vapour InHaeR, G. Sloggett.—(H. P. Sloggett, 
Australia. 

15,3844. Wasninc Macuine, H. F. Keep —(Orouch 
Brothers, Cape Colony. 

15,345. Orn Stove, D. C. Defries, London. 


15,346. OBTAINING AMMONIA, CHLORINE, &c., F. Bale, 

Droitwich. 

15,847. Piston Rino Piers, E. J. Davis and 8. Ward, 
Smethwick. 

15,848. Prevention of Rust, J. W. Longbottom and 
A. » Huddersfield. 

15,349. Hanp or 


M Steermnc Gear, P. Wallace, 
mdon. 
15,350. Vatves for Pyeumatic Tires, M. Lejeune, 
anchester. 
15,851. Fotprne or Piarrinc Faprics, J. and R. Hall, 
Manch . 
15,852. AuTomaTic ReoisTeRinc Apparatus, 8. A. 
, London. 
15,858. Fotpinc Trap or Box, J. H. Pratt and C. W. 
Summerskill, Birmingham. 


15,354. Licutine Fires, T. Ibbetson, Sheffield. 
15,855. Drain and Rain-waTER Pipes, H. 


Cooke, 
don. 
= Treatinc Iron Pyrites, H. C. Bull, Liver- 
poo! 
— nos on J. A. Higton and A. C. and T. Maltby, 
0 ls 
15,858. Draccinc Boxspins, D. McGregor and A. 
Balfour, Dundee. ‘ 
15,859. Prorector for Watcues, C. E. Cochrane, 
London. 
— Tricycies and like Vxnicies, 8S. Davies, 
on. 
15,861. StantiInc Omnisuses and Tramways, W. Hill, 
London. 
15,862. APPLYING a Sxip to Waeets of Draas, W. Hill, 
15, 





also to pay the costs of the arbitration. 


15,364. VoLumz Fans, W. J. W. and P. C. Wheeler, 
London. 


15,365. Susmanine SounD-pRopucina Apparatus, M. 
von Szabel, London. 
15,366. Fasteners for CLoruine, &c., J. 8. Cochrane, 


Liverpoo! 
15,367. Raisinc, &., Gear for Boats, W. Harper, 
Liverpool. 
15,368. Macuine for Wasuine Raas, J. 8. Fearnley, 
on. 
15,369. Lever Locks, H. F. Stewart and R. Langhorn, 
mdon. 
ag po Cycies and Simiiar Venicxes, 8. H. Watts, 
on, 
15,871. Raitway Sueerer, F. Groves and F. Deare, 
on. 
15,372. Means of Ostarnina Evecrricity, W. Boggett, 
London. 
— Huis Durtex Toorn Rasy, C. H. Huish, 


on. 
15,874. Carriage AxLE WuereEt Prorecrors, K. H. 
Dickmann, London. 
15,375. Proputsion of Suips, A. Vogelsang, London. 
15,876. Automatic TrLecraPHy, F. O. Clapcott, 


mdon. 
15,877. ELecraic Licutine Switcues, R. L. Hattersley, 
on. 
15,378. Pix Fasteners for Boots and Sxoks, E. Noelle, 
di 


mdon. 

15,379. Curr Cups, F. Whiteley, London. 

15,880, ADVERTISING, E. ce, London. 

15,881. Garters, M. Dwyer, London. 

15,382. Puzzuz, E. G. Stevens, London. 

15,883. RatLway SiGNALiina, J. Moon, London. 

15,884. TasLe Knives and Forks, M. Dannatt Jeffer- 
son, London. 

—, Burton for Trousers, &., H. J. White, 


on. 

15,886. Azo CoLourinc Matrers, Read, Holliday and 

Sons, and K. B. Elbel, London. 

15,387. Macuines for Makino Pipe-ciips, H. H. Lake. 

—(H. N. Fenner, United States.) 

15,888. Macuines for Makino Pire-cuips, H. H. Lake. 

H, N. Fenner, United States. 

15,889. Fotpinc Gates, &c., The Bostwick Gate and 

pre er Company, Limited, and W. E. Williamson, 
mdon. 


27th August, 1892. 
15,300. Exastic Bock for Veturinc Hats, H. Polak, 
Ches! 


15,391. ADVERTISING Apparatus, M. Manuel, London. 
15,392. Loapine Vessexs, A. H. Haver, Sunderland. 
15,393. Wuerts for Roap Venicies, C. M. Linley, 


London. 
15,394. Soakinc Bortizs, J. Gibson - Binrington, 
Kingston-upon-Hull. 
15,395. Bicycies, T. Townend, Halifax. 
15,396, TREATING MouLpED ConFecTIonERY, J. Tordoff 
and Son and A. Midgley, Bradford. 
15,397. HoLttow MecuanicaL Rapsie, F. M. Martin, 
Bor 


urnebrook. 
—S for Wrxpow Biixp Corps, W. H. Chase, 


on. 

15,399. Supportine Rartway Wacon Courtine Links, 
D. B. Morison, Hartlepool. 
15,400. Courtine Wiptus and Strorrinc Looms, N. 
rowne.—{ The Société A, Carpentier and Co., France. 
15,401. IonrTine Gas in Gas KING APPARATUS, T. 
Fletcher and A. Clare, Manchester. 
15,402. Opzratinec the Switcnes of Tramways, A. 
Winter, London. 
15,403. Optarnino Motive Power, J. Gemmell, Essex. 
15,404. Retainine Articles of WraRiInG APPAREL in 

Position, E. C. , London. 
—_, TeLePHone Switcues, H. Oppenheimer, 


on. 

15,406. Gotr CLuB Carrier, C. H. Greaves, Stafford. 
15,407. Camera Fronts, W. Page, Manchester. 

15,408. Formine the Tezs or Rests used in Goxr, W. 
Cook, jun., Glagow. 

15,409. Drivinec Mecuanism of Cycigs, C. and W. 
Robinson, London. 

15,410. Fastener for Neck-tT1es, &c., A. B. Hargreaves, 
Manchester. 

Massace or FiesH Rvuspsers, 8. Kemp, 


London. 

15,412. OpznerR for Metrat Cans, J. T. Cusworth, 
Handswo 

15,418. Corsets, G. D. Bakewell, London. 

15,414. Borers, W. P. Thompson.—(H. F. Knappe, 


Germany. 
“a PRINTING icc J. T. Petitjean and C. F. 


‘verpoo! 
15,416. Matcues, M. Weis, Liverpool: 
15,417. Enores, J. E. Weyman, Guildford. 


29th August, 1892. 


15,455. Gotr Cius3, C. W. Formby, Maldon. _ 
— TonavE and GRoove-JoInTED TiLz, W. Gimson, 


don. 
15,457. Om Lamp Extincuisners, J. Brown, Man- 
chester. 
15,458. Moror, J. Partington, Bradford. 
15,459. AuToMATIC Macuine for Rai_ways, R. White- 
ead, Manchester. 
15,460. Kwives for Croprinc Mac nes, R. F. Craig, 


‘ow. 

15,461. Keg Paps, J. by an Glasgow. 

— VentitatED Paps for TRusszs, J. H. Latcham, 

15,468. Taps and Cocks, P. Roberts and T. L. Bull- 
ristol. 


—— B 
“= — Prorzctors, T. W. F. Knight, Allerton 
yy water. 
15,465. Bouquet and Firower Hoxpers, A. Zillwood, 
Southam 
15,466. Retainine the Tors of Umpretias, H. Marks, 


mn. 

15,467. Moistewinc Coatinos of Mucizace, W. C. 
Morison, Lympstone. 

+e. Preraninc Woop, G. J. and R. Elwood, 


mdon. 

15,469. SicNaLLING Apparatus for TeLEPHonss, G. E. 
Heyl, London. 

15,470. Szparatinc Mippuines, &c., H. Bittinger, 


London. 
15,471. Coin-FREED THovucHT-READER, &c., W. Hart, 
amsgate. 
15,472. Nowx-overHavLinc Horst, G. Pinnington, 


ester. 

15,478. SypHon DiscuarcE Cisterns, J. Craig and R. 
Highet, sen., Glasgow. 

15,474. Pweumatic Rotary VENTILATOR, G. Cooper, 
Sheffield. 

15,475. WasTE-PREVENTING Taps, J. Burnett, Kilmar- 


nock, 

15,476. Surveyinc Instruments, J. W. Shepard, 
Southampton. 

15,477. Me.tixc Merars by Exvecrricity, A. F. W. 
Kreinsen, Manchester. 

15,478. Sprinc Suir Trace, P. Parker, London. 
15,479. SpRinc APpaRaTUs with WuHea1s, I. M. Bourke, 


London. 
15,480. Sprinc Apparatus for WHEz1s, I. M. Bourke, 


n. 
15,481. Fires, W. Junge, London. 
15,482. TREATMENT of AnimaL Fats, W. Shepperson, 


London. 
15,483. Lamps for Cycies, W. Paulson and W. Ellis, 
London. 
15,484. SEL¥-actinc Spinninc Mugs, J. Moorhouse, 
Manchester. 
15,485. Toot-HotpeRrs of Stone Dressinc MacHINEs, 
. Trier, London. 
a Sorreninc TexTiLe Faprics, A. Monforts, 


on. 

15,487. Remepy for Spasms, O. Hughes and C. D. 
Hodgson, London. 

15,488. Kiosk for ADVERTISEMENTS, C. J. Sandahl, 


mdon. 
15,489. Pyrometer, H. P. J. Negrettiand M. W. Zambra, 
London. 
15,490. ConTROLLING CARTRIDGE Extractors, C. 
jparrow, London. 
15,491. CoaTinG ARTICLES with Zinc, E. H. L. Sturzel, 
on. 
15,492. Lusrication of Macuingry, H. H. Lake.—(J. 
. A, Hoper and A. J , Germany. 
15,493. FLancep Horsz-sHog, F. Groves and F. Deare, 
ndaon. 
15,494. Mzans of Srergotryrinc, R. 0. Annand, 
London. 
15,495. Paper Curtinc Macuines, R. OC. Annand, 
London. 
15,496. Locks, The Tubular Lock Syndicate Ld., and 
F. J. Biggs, London, 
15,497. Stzam Pumps, J. Evans and R. W. Deans, 
London. 
i Latcuinc MecHanism for Lock, J. Legge, 
on. 
15,499. Swimmine Suoz, R. G. V. Westfalen-Ftirsten- 
berg, London. 
15,500. Stoprine Leaks, J. R., J. W., and J. Grant, 
London. 
15,501. LicuTmsc Oi Lamps by Execrricity, J. 
Domecq-Cazoux, London. 
15,502. Manvuracture of Boots and Sxoxs, C. E, Bird, 
London. 
15,5038. Hat LeatHERs or Sweat Banps, W. H. Hope, 
London. 
15,504. Too. Hotpers, G. Armstrong and E. Vasey, 


London. 
P. Thompson. — (The 





15,418. GLanD ADJUSTMENT for Pipgs, J. Chishol 
G 


iW. 

15,419. SappLes for Ve.ocirepgs, J. A. Lamplugh, 

London. 

15,420. Macazine Rir.gs, P. M. Justice.—(C. Braconier, 
Belgium. 

15,421. Mgasurinc Grapes of Roapways, c., E. T. 
Hughee.—(J. H. Haise, United States.) 

15,422. Feepers for TarasHinc Macuines, E. T. 

ughes.—(C. F. Graham, United States. 
15,423. ‘‘Batyinc” Tureap or Yarn, H., H. C., and 
. Wren, Manchester. 

15,424. Supptyine Compressep Arr for the Usz of 
BRakE Cy.invers, G. T. Thornhill, Scotland. 

15,425. BureLar Detector, &c., W. Wright, London. 

15,426. Exastic Compounn for ELEcTRICAL INSULATION, 
J. W. Savage, London. 

15,427. InpicaTiNe Stations on Trains, C, W. Chapman, 
London. 

15,428. MetaL BarReExs, &c., D. Caird, London. 

15,429. Batinc Presszs, J. Watson, London. 

15, ene Wixpinc Mecuaniso of Ciocks, M. W. Wadham, 

ion. 

15,431. Ice Sares, L. Biber, London. 

—, Guarps of Pseumatic Tires, W. Henley, 

mdon. 

15,483. VeLocirepEs and other Vexicies, 8. Johnson, 


London. 
15, a Reversinc Invention, H. Lawrence, 
mdon. 


15,485. Fincer Sme.p, J. Somerville, Glasgow. 
15, oat Tires for VELocIPEDE WHEELS, H. Rousset, 
mdon. 

15,487. Execrrica, Contacts, W. E. Gray and W. A. 
Price, London. 

15,488. CoLourninc Matrers, H. E. Newton.—({The 
Farbenfabriken vormals F. Bayer and Co., Germany.) 

15,489. Propuction of Brack Azo CoLouRs upon 
Frsres, H. E. Newton.—({ The Farbenfabriken vormals 
F. Bayer and Company, Germany.) 

15,440. Sueets for Hackurne Macuines, F. Barbour 
and W. Kane, London. 

15,441. Arc Execrric Lamps, A. J. Howes, London. 

15,442. Suave Linx, E. J. Comfort and 8. T. White, 


on. 
“ee. BUTTER-ROLLING Macuine, 8. T. Lauder, 


il . 
15,444. MakING of StegL, H. H. Lake.—(G. F. Simonds, 
Onited States. 
15,445. Spaerica, Roiters, H. H. Lake.-(G. F. 
Simonds, United States ) 
15,446. Hanp-serrinc Mecuanism for Watcues, H. H. 
Lake.—(Favre Brothers, Switzerland.) 
15,447. Cuanoine Boxes for OTOGRAPHIC CAMERAS, 
A. Stegemann, London. 
“7s. AERATERS for TREATING Liquips, R. Andrew, 


ndon. 
15,449. Wixpow Buiixp Furniture, A. Heath, Bir- 
mingham., 
15,450. VERTICALLY-ADJUSTABLE Stanps, W. Sanders, 
anchester. 
15,451. Lueeace LaBEt, A. Blake, London. 
15,452. VULCANISED INDIA-RUBBER, J. M. 


on. 
15,453. Potrery Ware, I. Rozelaar, London. 


Raymond, 





on, 
368. Wacon TaiLBoarD and Horst, W. J. Jenkins, 
R. H. Harry, and F. Aublet, London. 


15,505. Cycte Sappies, W. 
Deutsche Loofah-Waaren-Fabrik Halle a/s H. Wickel, 
Germany.) 

15,506. SMatt Arms, G. C. Dymond.—{N. Simon, Bel- 
gium. 

15,507. Drawers for Cicars, &c., A. W. M. Moore, 

mdon. 

15,508. Vatve Motions for Encines, H. W. Widmark, 

London. 


15,509. Looms, H. J. Haddan.—(M. C. y Serra, ——.) 
15,510. Comsrne Lone Fires, C. de Bailliencourt, 


London. 
15,511. SHoweR Barus, Dovucues, &c., M. Biermann, 


mdon. 

15,512. Tramways, A. K. Smith and E. Latham, 
London. 

15,513. Propuctnc Cyanipes of ALKALINE EaRTH, 
H. J. Haddan.—(P. Rogatien, Viscount of Lambilly, 
France.) 


30th August, 1892. 


15,514, Furnaces, J. Sargent, London. 

15,515, Heatine Tea Cans, C. Harmer, London. 
15,516. Corsets, A. E. Whitehorn, Bristol. 

15,517. ConDENSER CaRDiNG Enoines, T. E. Higham, 


15,518. Fish Hooks, G. T. English and R. 8. Bartleet, 
4 
15,519. Cricket Sarety Stumps, A. Miles, Gloucester- 


shire, 

15,520. VENTILATING Macuing, J. Evans and E. 
Breadner, Manchester. 

15,521. Evaporatinc Apparatus, F. M. Robertson, 
London. 

15,522. Prgumatic Tire VaLvss, J. F. Ives and F. B. 
Colman, London. 

15,523. Looms, H. D. Fitzpatrick.—(M. J. Wittall, 
United States.) 

ym _— TH, &c., PLates for Stoves, J. R. Heeley, 


ene: 
15,525. Razor Srrops, L. H. Turtle, Sheffield. 
15,526. Larration of the Game of Foorpatt, I. Hoyle, 


don. 
1 Serr-actina Tire Inriator, J. F. M: Kean, 


U 
ge Macurnes for Szw1na Boots, &c., P. Gohring, 


ndon. 
15,529. SretHescorss, A. B. Vanes, Newcastle-upon- 


e. 

15,530. Hypro-carson Lamp, H. E. Hardy and F. G. 
irchall, Liverpool. 

— Wiimor's Fire-proor Latuie, 8. M. Wilmot, 


15,532. THREAD WaxinG Apparatus, M. H. Pearsonand 
C. Beunion, Leicester. 
15,533. Fire ALaRM Apparatus, J. Sachs, Manchester. 
15,584. Rixeine a TaBLe Cau Bait, J. Wicksey and 
. Newey, Birmingham. 
= Liquip Soap for CLeantne Metats, A. Smith, 


wansea, 

15,536. TRAVERSE Motions for Sprsxine Macuryes, R. 
Dawes, London. 

15,587. StoprPeRine Bort.ss, B. Mausley, Birmingham. 

15,538. Drawine Compasses, A. and Myers, Bir- 





15,454. Decoratep Porrery Wake, I. Rozelaar, 
mdon, 





i4 
15,589. Macuuxe for Sortina Potatogs, J. Bee, Bir- 
mingham. 
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15 540. Tuck Oreasers for Sewrmsc Macurinss, A. 
Anuderson.—(The Singer Manufacturing Company, 
United States.) 

15,541. Fixine Necxtiss to Cottars, F. Attwooll, 


ndon. 
—_— Devices for Consuminc Smoke, T. Langer, 


don. 

15 548. Corssts, A. C. Herts, London. 

15,544. Maxine AmiriciaL Caovurcnouc, A. F. 8. 
George, London. 

15,545. Rapiators, A. Wolff, London. 

15,546. Fastenrnos for Dresses, &c., P. G. Le Dan, 
London. 

15,547. Fotpine Bepsreaps, P. G. Le Dan, London. 

15,548. Sas Fasteners, W. J. Steel and H. C. 

raham, London. 
15, oe Liquip Hyprocarspon Ewnoings, J. Roots, 


15 550. SPRINKLER and SPRAY Propucer, G. Oppen- 
heimer, London. 
15 551. Manvracture of Metauic Tones, C. L. Stiff, 


on. 

15,552. Evecrric C1Gar-LicutTinc Lamps, W. J. East 
man, London. 

15 558. CoMBINATION TaBLE- BEDSTEAD, E. Smith, 
London. 

15,554. Locks, H. H. Daniels, London. 

15,555. Crctometers, H. H. Lake —(F. C. Weston, 
United States.) 

15,556. Maxine Wevpiess Cuan, J. F. Gol*ing, 
London. 

15,557. Fire-gscapes, J. A. Hunt, London. 

15,558. AzimuTs Cycugs, E. 8. Ritchie, London. 

15 559. Convevors, H. H. Lake.—(&. M. Parker, United 
States.) 

15,560. Compounp Enouves, H. H. Lake.—(J. N 
Gamble, United States ) 

15,551. Pweumatic Tires, H. H. Lake.—(W. B. Hardy, 
United States.) 

15,562. Disinrectinc WaTER CLosETs, &c, G. Gent, 
London. 

15,563. Music ag AL ery London. 

15,564. Pirz Jom, R. T. Burton and A. H. Louis, 
London. 

15,535. Compryep Matr-cart and Bassinetrte, C. Cole- 
man, London. 

15,566. Drip Preventers for Borris, J. J. Candlish, 
London. 

15.567. Aprons, A. T. Umfreville, London. 

15,568. Om Distrizutinc Apparatus, 8. I. Prescott, 


London. 
16,569. Haxp Tacxinc IMPLEMENTS, O. E. Lewis, 
on. 
15,570. Maxine Rucuixes or Triwmincs, C. G. Hill, 
London. 
15,571. Separation of Guiuren from Four, G. J. 
in, London. 
15,572. Mgasurinc Distances and ANGLES, G. Bach- 
schmid, London. 
15,573. CasTING Typs, A. Fels.—(T7. K. Hinshillicood, 
United States ) 
15,574. “* Matrices” Castixnc, A. Fels, 
ion. 
15,575. Manuracture of Nicut Licuts, G. C. and M. 
B. Fowler, London. 


for Typ 


15, ‘pe ig matic Tires, G. Schreiner and G. Hervieu, 

15,577. Vane for ADVERTISING, Se 

15,578. Banpaces, R. 8. and E. i Be Beaiskerpe, 
London. 

15,579. Orn Cans, J. Walker, London. 

15,580. Fire Escape, W. 8. Gratwick, West Norwood. 

15,581. Signs, H. Lagee, London. 

15,582. PReventinc the Corrosion of the PROPELLER 
Saarrs of Marine Encrvyes, E. Jordan, London. 

15,583. WaRrMING or re the Compartments of 
ew Carriaces, F, W. Cannon and J. L. Smith, 


15.584, _— of Merats from Ores, J. W. 
Chenhall, London. 

15,585. REsiLient Tire for Cycies, G. McDonald, 
London. 

15,586. VeHicies, A. Koppel, London. 

15,587. Dampinc of Roapways, &., J. Cunliffe, 


don. 
15,588. Lips of Cooxrxa Urensits, J. F. Green, Liver- 


pool. 
15,589. Brscurr Corrina Macutines, J. A. and G. §. 
er, London. 
15, ye Lace Hook, W. P. Thompson.—(C. Moschel and 
F. Roch, Germany.) 
15,591. ELEcTRIC ARC Lamps, J. C. Wiist, London. 


Slst August, 1892. 
15,592. Macurvery for Coatinc TeRNE Pcate3, A. J” 
Maskrey, Bristol. 
15,593. een, Li, G. Beal, Liverpool. 
15,594. Locks, J. Malmgren ‘and @ . Brown, Liver- 


pool 

15,595. Fastener of Hawp.iezs of Brooms, T. Bartram, 
Sheffield. 

15,596. Botsters and Ferruues for Biapes, &c., T. H. 
Blake, Sheffield. 

15,597. FURNACE Fire Grartss, P. Jack, G 

15, 508. 8 Sewer VENTILATING SuaFts, &., J. wn 

evon. 
15.599. CLzaRmnc Hook for Fisuine, H. Ely, Birming- 


15,600. ‘ Metauic Pacxkines, 8. A. Ward, Sheffield. 
15, 01. nares Rosser Goops, W. and H. Guest, 
heffiel 
15,602. DovuBLe-crown ADVERTISING Frame, C. H. 
Storer, London. 
15,603. VELOcIPEDE HanDLE-Bars, B. Rose, Birming- 


15,604. guage Casements, &c., P. E. Ayton, Bir- 


ming’ 

15,605. Measurine Vatve for Liquips, J. Stott and H. 
Pitt, Bradford. 

15 606. Apparatus for INDICATING ADVERTISEMENTS, &c., 
W. E. Edwards, London. 

15,607. Rorany Enoings, J. Romeen, Bradford. 

15, 608. Skates, T. Brown, G 
5,609. AuTomaTic Lamp Savsseonmen, J. T. Paul and 
o Paul, Glasgow. 

15.610. CHILDREN’ 8 Toys, A. Freiherr, von Babo, jun., 
Manchester. 

15,611. Waeets of VeLocirepes, E. Leadbeater and 
W. J. Lambert, London. 

15, sis, " ENVELOPE Opener, W. Percy, Alnwick. 

15,613. Facititatine the Use of Firg-ars, C. Bechis, 


mdon. 

15,614. Com Frere and Russer Composition, J. 
McDonnell, Horley. 

15,615. TUBULAR omen Borzers, J. i London. 

15, i016, Om —_ H. Aldridge, J H. Custance, and 


15,617. OvrsiDE Sux Burnps, G. F. Janes, London. 

15,618. Sasa Fastener, R. Holt, London. 

15, oa Sections for Forminc Tings, A Compere, 
mdon. 

15,620. Pumprye Encixe, H. Davey, London. 

15,621. Wuxpow Sasu Fasteners, A. Jones, Liverpool. 

15, ~4 HorsEsHoE Pap, W. P. Thompson.—{L. Pivetta, 


15, oa Gane and Game Apparatus, M. M. Wilson, 


verpoo! 

15,624 Stop Vatves, R. R. Gibbs, Liverpool. 

15, 625. Tippinc Apparatus, W. P. Thompson.—(U. 
Frantz, Germany. 

15.626. Huxcrs for Doors, W. Glazier and J. Malam, 
bos 

15,627. Bicyciss, J. L. —— Liverpool. 

15,628. Tres for Boots, W. . Wright and A. C. Arrow- 
smith, London 

15,629. Sprine BALANce, C. Vogler, London. 

15 630. Anrma Guus, E. B: Brand, London. 

15,631. Rartway Oarriace Door FastTentnes, H. 
Cracknell, London. 

15,632. Apparatus for Disinrecratinc, 8. Klemm, 
London. 

15,638. Comprnep Pressure Tank, &c., R. H. Thorpe 
and American Elevator Company, London. 





15,6384. Wasuinc Macurnes, A. D. Dunn, London. 

15,635. Tuse Expanpers, J. McKay, London. 

15,686. Cotovninc Mairers, H. E. Newton.—(The 
Fa: rwhenfabriken vormals Fredrich Bayer and Co., 


Germany.) 
15.687. erat Cans, D. W. Dickson, London. 
15,638. Licht Maouiryinc Guiose, F. Groves and F. 


Deare, London. 

15,639. Mixture for Gas, H. Collett and M. Merich- 
euski, London. 

15,610. Cvcie WHEELS, J. Roussat, London. 

15,641. Roors of HorricunturaL Buitpines, H. J. 
Pullen-Burry, London. 

15, — Giazep Strraucrurss, H. J. Pullen-Burry, 


15,643. Snore, E. 8. Ewens, G. H. Gould, and G, R. 
‘Allen, London. 
15, ue ” Maxoracrons of Curtains, &c., E. Cope, 


15,645. ‘Gusmne Cotuision Doors, A. W. Montgomery- 
Movre, London. 

15,646. Winp and WarTer Wueet, 8. von Kvassay, 
London. 

15,647. Vetoctprpss, J. A. C. Nolet. London. 

15, 648. Se_r-actinc Apparatus, P. Kestner, London. 

15,649. Decomposition of ALKALINE CHLORIDES, J. 
Stoerk. London. 

15, ‘pati Evectaic Apparatus, G. G. di Giovanni, 

15,651. ee T. Akerman. London. 

15, 652. Toot used for Makinc Umpreiras, J. T 
‘Akerman, London. 

15, i658., Propuctiox of SutpHo-cyanipes, E. A. Deiss, 

ni! 

15,654. Fountarn Pens, G. Chalmers and C. R. Mard 
ling, London. 

15,655. Inpicatinec the Botine of Water, M. R. von 
Bzabel, on. 

15,656. Purirication of Spirits, C. A. Sahistrém and 
‘A. B. Cunningham, London. 

15, we ase Cy.inper Encrves, A. Collmann, 


5,658. ‘Locssen Vans in Trans, G. N. Arculus and J. 
eh London. 


lst September, 1892. 
15,559. Drivinc Gear for VeLociprepes, J. A. Score, 
N ewin, 


gton. 
15,660. RULER, 8. S. Bagster, London. 
15,661. 7 of Parquetry, &c., R. Cochrane, 


ni 
15,662. _— Cyunpers for CarRDING ENGINES, 


15 668. FIRELIGHTERS, J. Maynes and C. L. Watchurst, 
Lon 


on. 

15,664. Cuirpep Potato Cooxine Ranoss, E. Birch, 
Manchester. 

15,665. Evrmmvatine the Macyetism in the ARMATURES 
of Dynamo ELEcTRIC Generators, J. Dick and W. 
Scott, Glasgow. 

15,666. ConsTRUCTING a Pneumatic TIRE, J. 

‘icester. 

15,667. FuRNITURE Po.isuH, J. M. Harvey, Glasgow. 

15,668. Swett Motion for the Saurrte Boxes of 
Looms, R. Nixon, Manchester. 

15,669. Dishes, H. E. Coppin, Winchester. 

15,670. Latues, The Palatine Engineering Company, 
Limited, and R. Blakiston, Liverpool. 

15,671. ELECTRICITY for Mepicat Purposss, D. Balm- 
ford, Bradford. 


15,672. Cigar Hopes, C. C. Rothwell, Wimborne. 

15, 678. MiLkine Apparatus, W. een, Glasgow. 

15,674. Encives, M. Paul, jun., G 

15, 675. Propuctnc FoRcED DRavGuT, 4 H. Murray 
and J. Patterson, Glasgow. 

15,676. CLoTHEs BRUSHES, &e. ., F. 8. Witham, Man- 
chester. 

15,677. Governinc Steam Turpines, C. A. Parsons, 
Birmingham. : 

15,678. SusPENDER ATTACHMENTS, H. Halladay, Bir- 


15,679. Rai Cuarrs, T. H. Goodby and A. E. Goodby, 
Birmingham 


Parr, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


478, —~ Sare, W. Corliss, Providence, R.I.—Filed 
uly 28th, 1891. 
Claim.—(1) The burglar-proof safe described, having 
an exterior shell A A’ in separate pieces screw-threaded 
in their interior near the lines of junction, and lining 








A, extending across the joint on the interior, sepa- 

rately — of soft iron correspondingly screw- 

th » with hard steel bars P enclosed therein, 

sdnpted | to serve the double function of a burglar- proof 

lining and a connection for the parts of the outer shell, 
as herein specified. 


479,009. Steam Generator, FE. A. Magee, Brooklyn, 
N.Y.—Filed August 15th, 1891. 
Claim.—A steam generator having a series of com- 























—— connected by bent pipes extending into the 
the ends of the series being connected respec- 





pone with the water space and the steam space of a 
drum or receiver, substantially as set forth. 
The © combination of a furnace, a water jacket, an 
exterior shell or casing placed laced adjacent to said water 
ite and forming an ae duct or passage, the water 
having suitable compartments, the circulating and 
poner. | pipes connecting said compartments in 
rs, the steam and water drum, the pipe connecting 
e water 8 of the latter with the lowermost com 
partment of the water leg and having a supply Pipe 
near its upper end, and connections between t! 
remaining com menis and the steam space of the 
drum, substantially as set forth. 


479, 18. Org anD CoaL CRUSHER AND Separator, 
B. ote a jun., C. B. Martin, and B. Purser, 
estenak td la —Filed March 20th, 1891. 
Claim.—(1) A roe and ore crusher 
horizontal crushing | roller in eryreacanegl 
“een ae of indep 
TS CO-0) ——— and suapatiienil to the 
desired si cles, as set forth, each 
crushing oy ar 4 of an elbow lever pivotall y 
hung at its bend, one arm of which lever hangs vert 
cally and tangentially to said roller, and cons Hew a 
crushing arm, and the other arm of which extends 
Soules and at an angle to said — arm _ 
constituting a weighting arm, and adjus | 
weighting bar adjustable Tongitudinally on sai 


of a 
ith a 








weighting arm, substantially as set forth. (2) A coal 
and ore crusher consisting of a horizontal crushing 
roller in combination with a plurality of — 
dently movable narrow crushing co-operatin 
therewith and proportioned to the desired pe te of the 
pan egw ey ~ ay Ka MA 
cons’ an elbow lever pivotally a 
ano oe ee over pevota Vertically end 

to said roller =. constitutes a crushing 
= eae e other arm of which extends horizontally 
and at an angle to said crushing arm and panne er wl 
a weighting arm, substantially as set forth. 


479,023. Steam Borer, M. Scovel, New York, N.Y.— 
Filed January 26th, 1892. 
Claim —In a water- tube steam boiler, the combina- 
tion of an elevated feed-water and steam chamber, a 
mud drum, feed-water heating tubes leading from the 


[479,023] 











seat od down to the mud drum, an elevated 

‘ing and storage chamber, steam gene- 

po me sting tubes Weeds from the mud crum to the steam 

disengaging chamber, and a dam separating the 

elevated feed-water chamber froin the steam disenga- 

ging am substantially as and for the purposes 
escri 


479,032. Fiexis_e HANDLE FoR Too1s, J. 8. Surbaugh, 
Ottumwa, lowa.—Filed August 10th, 1891. 

Claim.—{1) As an improved article of manufacture, 
a handle for , ane tools, consisting of a length of 
coiled wire having its one end adapted in shape to 
enter the eye of a tool, and means for securing it 
therein, for the purposes stated. (2) A handle for 
striking tools, consisting of a length of coiled wire 
having & its one end adapted in shape to enter the eye 





of a tool, and a Plug adapted to enter the end of the 
handle when e eye of the tool, and means for 
jointly fastening the end of the handle and the plug 
within the eye of the tool. (8) A tool handle consist- 
ing of two or more concentric coils of wire and a solid 
metal filling in the inner coil, substantially as set forth, 
for the purposes stated. 


S794 030, ARMATURE For Execrric Macutnes, £. A. 
Sperry, Chicago, Il.—Filed December 17th, 1891. 
Claim.—{1) In an armature for electric ‘machines 
<aalltiieedins wines up of thin rings or discs, 
axtaiyronpreties mes jections secured to the end discs 
r rings through tty the tie bolts 
which they are insulated. (2) In a ring armature, in 
combination core, two hubs mounted upon 
the armature shaft, supports secured to the hubs and 








insulated therefrom and bearing against the inner side 
of the core, the supports secured to each hub over. 
lapping those of the other between the hubs and 


ig against the respective ends of the armature 
479,030) 








core, with bolts passing through the hubs, adapted to 

draw them se whereby the core is clamped 

between the supports. 

479,039, pam Linina ror JourNAt Bear. 
ins, F. V, Benthuysen, Albany, N. ¥.—Filed February 
12th, 1892. 

Claim.—A reducible lining for journal bearings, 
of a metallic ribbon which tapers uniformly 
in thickness from one end to the other, said ribbon 

being coiled in a helicoidal form, so as to produce a 


479,039] 


Yi} Y 




















bore of uniform diameter, said lining uniformly 
reduced in its outer diameter from one of the coil 
to the other, and having its outer = saeviied with 
means, substantially as described, for adapting 


said 
lining to be screwed into the corresponding bore of a 
cating, as and for the purpose herein specified. 


479,050. Fence, A. L. Bonnaffon, Philadelphia, Pa. 
—Filed March 1st, 1892. 

Claim.—The combination, in a metallic fence, of a 
vertical posts A, having vertical slots s 
therein, of a length about equal to the width of the ie 
rail ends to be inserted, longitudinal rails C Cl passing 
through the slots s, enlargements dina p——~ 


[479,050] A 






each other in each side of the vertical slot s to allow of 
the entrance of the spur provided in the rail when 
-_ ly struck out, and locking spurs a a!, 

ed in the respective rails in’ therewith, 
te cre pan hyn from the adjacent rail, and 
oy hed TE th 

it A, securing the e oppos: 
irections, substantially as d described. 


479,109. Anima. Suears, P. Ashberry aad W. Barnes, 
Sheffield, England.—Filed March 29th, 1892. 

Claim.—(1) In . mechanical clipper, the combina- 

tion, with a handle casing carrying a horizontal comb 


and with a —_a cutter su 
comb, of a horizontal =. tem carylag vrtion atu 


which drive the cutter yor] “4 finger to 
upon the cutter, two circles omit friction 
between which said arm vibrates, and tension 


2) Ina mechanical clipper of 
the kind hereinbefore ‘specified, th e com tion, with 
the mp ny a cutter and a casing, and with a 
cutter £ aaies = to press 
upon on oo cutter, tale a av y mova! peeved on sup- 

= gs of said road we of a rearwardly 8 pad 

ecting tension spring attach 

acting at its rear end with het bottom of Poa casing, 
for the purpose set forth. (3) The combined tension 


[_et wa) 


= SPLPE TA. 
her 


SS 


4 





said circ! 
as hereinbefore —. (4 
tion with th the Fee pm adjustable —_ Me and the ve 
horizontal circles of anti-friction 87 38, supported 
by said post, and with the crank disc 38, "having its 
crank- a ed id the spherical roller 84, the 
cutter dri at its respective ends 
the wera extended ey cylindrical socket 35 and studs 
89, substan’ as hereinbefore s ed. (5) In 
ae with the flexible t 25, — e 
-notched hollow terminal 26, and the spindle 27, 
hev the lateral studs 28, the non- shaft red 
jecting ig sted 17 and | Join cin ploce 1 having ths plug 
, and the g the 
end 22 fitted to said socket, and provided ees hick 
screw co-act with said stud, po dem ly a8 
hereinbefore specified. 
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THE CAPTAIN OF THE “MARY ROSE.” 
A TALE OF TO-MORROW. 
By W. LAIRD CLOWES, 
GOLD MEDALLIST, UNITED STATES NAVAL INSTITUTE, 
- >. —_ 
IX.—A “Gtorrovus First or June.” 


Mr. BinnactE took command of the privateer. The 
Alger, which was evidently sinking fast, was now aflame 
with lights, and all firing from her had ceased. The men 
clustered on her decks were shouting wildly for help. 
Some even leapt into the water, and strove to reach the 
Mary Rose by swimming. less, for the moment, 
of opergining meeps the saving of life, Binnacle ordered 
the boats to 





got out, but soon learnt that he had not a | 


single boat of any kind which would float. In the mean- | 


time the Troude was warily coming up, with the obvious 
intention of continuing the action. Binnacle’s decision 
was soon taken. He steamed round the Alger so as to 
place her between him 
and his new enemy, and 
when he was as close to 
her as he dared venture, 
hailed her. 

‘‘T have no boats,” he 
cried. ‘ Signal to your 
consort to help you. I 
won’t interfere unless 
she attacks me. God 
preserve you!” And 
then, pretty confident 
that his permission 
would be gladly taken 
advantage of, he steamed 
back to where the 
Cécille lay motionless 
on the water a mile or 
more to the eastward. 

The Cécille, it was 
now plain, had struck, 
and as the Mary Rose 


approached her, she 
hailed to say so. Bin- 
nacle replied, orderin 


her to send a boat, an 
in five minutes a boat 
left her side. 

The officer who came 


in her was a grey-headed uae 
captain in f dress. fa 5 Cle ae a 


He climbed on deck 
with some little diffi- 
culty, for hisleft arm was 
bound up in a sling; but 
although, as his slit sleeve showed, he had put on his full 
uniform after he had received his wound, and although 
he was in considerable pain, there were about him no 
other traces of having been in action. His face was 
clean, his linen was spotless, and his hair and whiskers 
were carefully kek The side was piped for him, and, 
hat in hand, he stood with bowed h 
English for the captain. 

Binnacle moved forward, a great contrast in every way 
to his visitor. The latter was clean, and almost spruce. 
The former had his clothes burnt full of holes, and wet 
blood upon his cuffs, 
while his face was black, 
his hands were dirty, his 
head was bare, and his 
hair was badly singed. 
“Have I the honour of 
speaking to the captain 
of this ship?” asked the 
Frenchman in a voice 
which, though distinct, 
trembled with emotion. 

“The captain is woun- 
ded, sir,” rejoined Bin- 
nacle; “and I am in 
command.” ; 

“ Perhaps, nevertheless, 
you will conduct me to 
the captain.” 

Bowling lay near the 
break of the poop, where 
Dr. Rhubarb was attend- 
ing to him. He had not 
received any further in- 
jury of importance. He 

merely fainted from 
the effects of excitement 
acting upon his already 
sorely injured frame, and 
he was now ining his 
senses. Binnacle pointed 
him out to the Frenchman who approached him. Bow- 
ling looked up, and, realising the situation, struggled to 
his feet and took off his cap. But that Mr. Nipcheese 
supported him he would, however, have again fallen. 

“* Sir,” said the French captain, who had put his hat on 
the bitts and who now tendered his sword; “my engines 
are disabled, half my crew are killed, and I have no choice 
but to surrender. It is a sad consolation for me to know 
that I surrender to an officer of your distinguished 
— Permit me to say that you have fought me 

lendidly and have handled your ship to perfection. I 

© myself the honour of constituting myself your 
prisoner, and of begging you to assist my poor fellows.” 

He had pre this little ch, no doubt, and had 
steeled himself to utter it. en he had finished it he 
burst into tears and sobbed like a child. Bowling, still 
dazed, grasped the proffered sword, and attempted to 
reply, but was too weak to speak aloud. He could only 
beckon Binnacle to him and whisper: ‘Poor chap! 


asking in broken 





* The illustrations are by the Chevalier Edouard de Martino. 








Tell him to keep it, Binnacle. And do you carry on.” 
Then once more Be fainted. 

It was arranged that the prize should be towed to 
Malta, unless, indeed, her engines could in the meantime 
be rendered serviceable, and unless the other vessels of | 
the enemy endeavoured to interfere. But it soon | 
woes that the ang | had no further stomach for 
fighting. The Troude, lying close to the Alger, was 
busily engaged in saving the ship’s company of that ill- 
starred craft, which, before daylight, but not until all her 
people had been removed, gave a great roll to port, and 
pitching down by the bows, sank; whereupon the Troude 
steamed slowly away to the westward. In the interval 


ioe, ie Tripper had gone to take charge of the 
ecille, 

He found on board of her a perfectly awful state of 
affairs. Tompion had worked his guns only too well. | 
The Mary Rose, with her concentrated broadside, had | 
raked the great French cruiser fore and aft along nearly | 
the whole length of her spacious decks; and by that 
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“The ‘ Troude’ was warily coming up.”—See above 
p 


one terrible discharge had not only killed or wounded 
289 out of the 486 officers and men in the Cécille, 
but had dismounted two out of six 64in. and four 
out of ten 5:4in. guns; had carried away the foremast close 
to the deck, had demolished the forward funnel, and had 
literally filled up the open engine-room hatch with heavy 
débris from the foremast, the funnel, the fore-bridge, the 
boats and the deck structures. The débris had choked 
and jammed the engines, and had so caused a general dis- 
location of the machinery. Two out of the three 9°4in. 
shells had, it appeared, burst high up under the upper deck, 





The “Cristiforo Colombo ” 


and, besides tearing it open and covering the upper deck 
from end to end with splinters, had spread equal devasta- 
tion on the lower deek, which was in places actually 
covered with the mangled and unrecognisable remains of 
brave men, and across which a wash of blood swept from 
side to side as the ship rolled. Tripper was not 
squeamish. He had already seen some frightful sights 
in his own ship. But when he first wink Sen to the 
Cécille’s lower deck, and experienced the horrible warm 
odour of the slaughter-house there; when lanternin hand 
he saw the splashed brains, the fragments of flesh, and 
the trickling streams of crimson; and when he heard 
the sounds that filled that den of terrors, he could 
barely force himself to remain. Here a 6:4in. gun, 
weighing about four tons, had been torn from its mount- 
ing and flung upon three men whom it had crushed out 
of all shape of human kind ; there in a body cut in 
half lay across the gangway and oozed blood and horror. 
The new war methods “y not be more cruel, nor even 
more fatal than the old, but they are a hundred times 
more fearful. 






ie. ee 


When matters had been put a little ship-shape on 
board the prize, and when some of the prisoners had 
been removed from her, and a small prize crew, which 
could hardly be spared, had been sent on board from the 
Mary Rose, a hawser was passed to the Cécille, and she 
was taken in tow. 

Malta was about 750 miles steam from the scene of 
action, and, had the privateer been alone, she would 
probably have reached Valetta Harbour by six o'clock in 
the evening of Saturday, the 16th. With the French 
cruiser astern of her she did not, however, reach it until 
twenty-four hours later, and even then she made very good 
time, seeing that she covered the distance at an average 
speed of over 113 knots. This she could not have done 


| had not a favourable wind sprung up, and had not the 


prize been able to slightly help her by hoisting a certain 
amount of sail. 

During the passage Bowling picked up wonderfully, as 
did also Maintruck, Day, and Salthorse, and when, late 
on Sunday afternoon, the Mary Rose and the Cécille 
dropped anchor, by 
direction from the 
admiral, off Point Bichi, 
all four of the wounded 
officers were not only 
on deck, but on their 
legs. For a fortnight 
Malta had been almost 
cut off from the rest of 
the world. A_ few 
Italian small craft had 
run across from Syra- 
cuse and Alicata, but 
they had busied them- 
selves with the bring- 
ing of supplies rather 
than of news. All the 
cables were cut; a tor- 
pedo boat, which had 
been sent for orders 
to Messina, had not 
returned, and was sup- 
posed to have been cap- 
tured; and a consider- 
able French force, in- 
cluding the ironclads 
Richelieu, Friedland, 
Bayard, and Dugues- 
clin, and the cruisers 
Milan, Jean Bart, and 
Faucon, having been 
observed off the island, 
it was not difficult to 
account for the non- 
arrival of the duplicate 
dispatches which, as Bowling knew, had been sent over- 
land from London at about the time of his own departure 
from the Tyne. 

The arrival of the two ships caused a scene of the 
| wildest enthusiasm. Within a few minutes the harbour, 
| as if by magic, became crowded with boats, the occupants 
| of which seemed to be never tired of staring at the blue 
| ensign which floated above the tricolour at the Cécilie’s 
| peak, or of examining the various marks of rough usage 
| with which both vessels were liberally covered ; and ever 
| and anon some excitable person on the water started 
rounds of cheering for 
the mysterious British 
cruiser, and for her gal- 
lant but unknown cap- 
tain, officers, and com- 
plement. 

The warships in har- 
bour or in dock were the 





a 





nae 


Colossus, Sanspareil, 
Polyphemus, and Sur- 


prise, besides the half- 
dismantled Orion. Their 
boats came off to the 
strangers, and many of 
those who came in them 
were rather astonished to 
find on the Mary Rose's 
quarter-deck old _ ship- 
mates, or at least old 
friends. The admirals, 
also, too anxious to be 
able to stand strictly on 
their dignity, came off, 
the Mediterranean Com- 
mander-in-Chief in the 
Sanspareil’s galley, and 
the Admiral Superinten- 
dent in his steam launch. 
To the latter offiger 
Bowling had the satis- 
faction of personally handing Sir Humphrey Thorn- 
beigh’s dispatch. "Warm indeed were the congratulations 
which he received from all ranks when, in as few words 
as possible, and very modestly, he told his story. 

“ By Gad, Bowling,” said the Admiral Superintendent, 
a little man, who habitually jumped about as if he were 
treading upon hot bricks: ‘to be able to say that I had 
done what you have done, I would willingly surrender all 
this gold lace. Damme, sir; if they don’t make a 
K.C.B. of you, I shall leave the service in disgust—when 
the war is over, of course.” 

“Tm more desirous to get a little of the gold lace, 
sir,” laughed Bowling. ‘If they will give me my three 
stripes I shall be content, although that would iavolve 
my leaving the ship.” 

The two Admirals, as soon as they had satisfied a little 
of their natural curiosity concerning what Bowling could 
tell them, took possession without any ceremony of his 
cabin, and in privacy opened Sir Humphrey’s dispatch. 
| Itwas externally addressed to the Admiral Superintendent, 
| because Sir Humphrey, when he wrote it, was of course 
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ignorant as to the whereabouts of the Mediterranean 
Commander-in-Chief, but it was internally addressed to 
the senior officer at Malta. It directed him to spare no 
efforts in getting ready for service as many vessels as 
possible, and then, taking command, to proceed to sea 
with them, running as little risk as might be, yet if 
necessary at all hazards. The object to be strictly kept 
in view was to make a rendezvous at one o'clock a.m. on 
Monday, June Ist, five miles south of Europa Point; and 
to effect this everything was to be sacrificed. ‘ At the 
place and hour mentioned,” continued the despatch, “ I 
purpose to concentrate all available forces from Malta, 
from Gibraltar, and from home, in order, if the French 
fleet be still off the Rock, to annihilate it; and if 
that fleet be gone elsewhere, to resume our command of 
the Mediterranean, and then to follow the enemy, should 
they have left it for the Atlantic or the 
Channel.” 

The dispatch—which was a long one— 
need not be further quoted. It contained 
plain directions as to the manner in which 
each squadron was to approach the 
rendezvous; a special code of signals; and 
minute instructions as to the course to be 
pursued in almost every conceivable com- 
bination of circumstances; and it con- 
cluded with the expression of a hope that 
the senior officer would treat Captain Bow- 
ling, of the Mary Lose, letter of marque, 
with favourable consideration, and would 
utilise the services which Captain Bowling, 
Sir Humphrey felt sure, would be very eager 
to render to her Majesty’s officers. 

From that moment, Bowling, although 
he had no rank, held a unique and excep- 
tional position. He was taken into the 
councils of the Admirals to an extent to 
which even the oldest post-captains were 
not; his advice was not merely asked, but 
frequently followed, and he was offered 
every facility which the dockyard officials, 
without prejudice to the naval service, 
could supply towards refitting his ship, 
and bringing her sorely reduced comple- 
ment once more up to the mark. Of men 
there was no lack, for many large merchant 
ships, including several vessels of the P. : 
and O. Company’s fleet, were laid up in eon 
harbour. Indeed, it was found possible to 
refit and re-man the Cécille as well as the 
Mary Rose. The former was re-named 
Rose, and the Commander-in-Chief sug- 
gested that, unless Bowling very much 
desired to keep her under his orders, she 
should be purchased into the Navy and 
officered by naval officers. Bowling pre- 
ferred the latter course; whereupon the 
admiral assumed the responsibility of the 
bargain, and, the prize having been duly 
condemned, he gave Bowling bills for the 
very large amount at which she was offici- 
ally valued. 

In pursuit of the orders from home, 
Malta Dockyard, which had been busy 
enough before the Mary Rose’s arrival, became busier 
than ever. The Sanspareil was in No. 4 Dock, the 
Colossus in Somerset Dock, and the Polyphemus in 
No. 2—Inner Dock—so that the other vessels of large 
size had to make shift to repair alongside; but labour 
being plentiful, and the Admiral Superintendent having 
with foresight erected some temporary but very powerful 
shears, it was found possible to lighten both the Mary 
Rose and the Lose suffi- 
ciently to enable their 
underwater injuries, 
which were not exten- 
sive, to be got at and set 
to rights. The Com. 
mander-in-Chief decided 
to sail on the evening of 
Wednesday, the 27th; but 
he did not allow his de- 
termination to become 
known to any one except 
his brother Admiral and 
Bowling. Everyone, how- 
ever, knew quite well 
that exciting events wer: irae nae ees 
in the air. Such matters - a 
seem to have mysterious CF 
tongues of their own, and S55" 
to be unable to keep : F 
silence concerning them- 
selves, even although 
they do not always 
blab of particular de- 
tails. 

In the battle off Toulon 
both the 11l-ton guns 
of the Sanspareil had 
been put, or rather had 
put themselves, out 
action, but as at Malta there were neither reserve guns 
nor appliances for, in so short a time, lifting out the 
old ones, they were obliged to be left in the ship. The 
accident was a very serious one, for it condemned the 
most important portion of the great vessel’s armament to 
inactivity, and deprived the craft of the whole of her bow 
fire. This being so, the Admiral, though very unwilling 
to desert her, felt it incumbent upon him to haul down 
his flag in her, and to transfer it to the Colossus. He 
even went so far as to question whether he should allow 
the Sanspareil to go to sea at all, and only at the urgent 
solicitation of her captain did he at length consent to 
permit her to accompany the squadron when it should 
leave harbour. In the meantime, and in order to neutralise 
to some slight extent the ship’s absence of heavy guns 










{ 
| forward, he succeeded in getting a couple of 4°7in. quick 
| firing guns mounted behind shields on the spar deck 
| abreast of the funnels, so that they were partially pro- 
| tected by the otherwise useless turret, and could fire 
| over it. 
| The ten days that were spent by the Mary Rose at 
| Malta went very quickly. Work went on by night with 
| as little interruption as by day, and upon the morning of 
| the 27th all the vessels with which the Admiral intended 
| to sail had hauled out from their docks and jetties, and 
| lay at anchor in harbour, fully coaled, and in all respects 
| ready for sea. During these ten days very little news of 
| @ trustworthy nature dribbled in from the outer world. 
It became known, however, that a further attempt by the 
French against the ships collected at Spithead had been 
repulsed, without serious loss on the British side; but 
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**In the days of sailing ships ” 


that, on the other hand, several open towns on the south 
coast had been bombarded by French cruisers, after 
having declined to pay ransom ; that the Channel trade, 
| so far as Great Britain was concerned, was almost at a 
| standstill; and that in some 


| bread riots had occurred, while in London itself there 


had been much disorder, owing to the supposed undue 
dilatoriness of the Board of War, and to the great rise in 


“4 yo VE ”) } ud 
MIL V7, Ld fue 
V7 Di) 7} 


<7 eg s 
" Dae Lae G hie 4 


= ad 


ye tisMece s “ae vv? 6 © 
| 


“Seve © Ben 28 


} 





N 
Ss 
a 


— ee hn oe ee a 


—_—> 


s gs 
o aay 


aid ——— Ke 


all 

= 
ZZ SN 
LEZ - 


An Attantic Greyhound 


— ~ 


prices. Sir Humphrey Thornbeigh had been burnt in 
effigy in Trafalgar-square, and had immediately after- 
wards ridden out of the Admiralty courtyard, addressed 
the crowd from on horseback, and been cheered by the 
rabble as he returned. It became known also that, as 
late as the 22nd, the nightly bombardment of Gibraltar 
was being continued, and that the French were pretty 
confident of reducing the place by the end of the month, 
as they had improvised some floating batteries, armed 
with mortars of the largest calibre, throwing mélinite 
shells, which were excessively destructive. 

Bowling was almost well, and, but for the loss of his 
eye, was very little the worse for having been in action. 
Hard work, indeed, seemed to be the best restorative for 
both him and his officers, 
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The 27th of mp | was a magnificent day. The sky was 
clear and of the deepest blue, and the gentle breeze wag 
barely sufficient to blow out the bunting of the ships in 
harbour and the Union Jacks of the forts on shore. At 
ten o'clock the admiral suddenly signalled for steam to 
be got up ready for 12 knots at five o'clock; at half-past 
four, having already unmoored, he signalled “ Prepare to 
weigh,” and at five he weighed and led his ships out, 
Earlier in the day he had sent torpedo boats to scout all 
round the island, and, as they returned reporting no signs 
of the enemy, he did not hesitate to put to sea before 
dark. It eye f appeared that the French vessels, 
which for a time had formed a squadron of observation 
off Malta, had, two days earlier, been ordered to reinforce 
the fleet off the Rock, preparatory to the general and, as 
was hoped, the final bombardment, the French Admiralty 
having made up its mind that the ships 
in Malta were too badly damaged to ven. 
ture much for some time to come, and too 
weak to dare to come out, even if they 
were patched up. Only a single cruiser 
had been left to watch, and she had, it 
turned out, gone off in chase of a vessel 
which she took to be British, but which 
was really the Italian corvette Cristiforo, 
Colombo, bound for Palermo. The excel. 
Jent [talian captain did not deem it to be his 
duty to enlighten his French “ opposite 
number,” and steamed gaily away at 13 
knots without answering the signals which 
the cruiser made to him. He was at 
length overhauled, and he then made, of 
course, most courteous explanations; but 
by that time the British squadron was at 
sea, and well on its way to the westward. 
When the cruiser returned to her station 
it was too dark for her to discover that the 
bird had flown. Next morning she did dis- 
cover it, and then she pelted off to Toulon 
with the news, and received from the 
Commander-in-Chief there a sound rating 
for having been lured away by an Italian, 
who, as the admiral chose to. put it, 
was “only an Englishman in disguise.” 
There may have been an atom of truth 
in this assertion, for throughout the war 
the Italians certainly, although they always 
spoke to and of the French with the 
greatest politeness, spoke, as used to be 
said at the time, with a decidedly English 
accent. In other words, they scarcely dis- 
guised their sympathies, and would, upon 
the smallest encouragement, have openly 
declared them. Happily for all parties, 
they managed to preserve for themselves 
that greatest of blessings— peace. 

In the days of sailing ships pre-concerted 
action between fleets or even between single 
vessels was difficult and precarious. It 
was not, for example, of much use for the 
Admiralty to base important plans upon 
the junction at a particular time and ina 
particular place of two forces. It might be 
absolutely impossible for one or both of the 
forces to reach the spot within a month of the specified 
hour,—impossible, not because of the occurrence of un- 
foreseen accidents, but simply because of the normal and 
natural conditions under wih the work had to be done. 
If the wind did not blow, the ship did not go. But in 
modern days ships are independent of winds, tides, and 
currents. Mail steamers run, and have run for years, 
between points thousands of miles with almost the 
punctuality of railway 
trains; and if it were 
desirable that at eight 
o'clock in the morning 
of every Monday in the 
year a vessel should leave 
New York, and that, at 
eight o’clock in the morn- 
ing of the following Wed- 
nesday week she should 
drop anchor in the Cove 
of Cork, there is no 
doubt whatever that in 
fifty cases out of every 
fifty-two, the programme 
could be literally carried 
out. If,in short, a slight 
margin over and above 
the time actually neces- 
sary for the voyage in 
moderate weather be 


a a allowed, ships can, bar- 

—~<s —aaw ring unforeseen and un- 
~———— preventible _ accidents, 

. a now move about with 
oe something akin to abso- 


lute punctuality. This 
fact lies at the root of 
all modern naval strategy, 
and at the root, also, of 
much of modern naval tactics; but it had never before 
been so frankly recognised and so boldly utilised as it was 
for the combined operations which were planned at 
Whitehall to be carried out on the Ist of June in the 
Strait of Gibraltar. ‘ 

The gallant admiral whose flag flew in the Colossus 
took care to keep a certain amount of time in hand from 
the beginning. At twelve knots, Gibraltar is, as nearly 
as possible, ninety-six hours’ steam from Malta. The 
rendezvous was for one o’clock a.m. on June Ist; there- 
fore in order to keep it, a squadron steaming the whole 
distance at twelve knots, with a little speed in hand, was 
not obliged to leave Malta until one a.m. on the morning 
of May 28th. But the admiral prudently allowed himself 
an additional eight hours; and thus, towards the end of 
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his cruise, when he might reasonably expect to fall in 


with the enemy, he was able to go warily. 


| ai ae place the tricolour on Gibraltar you become the | which not one man of the thousands who were about to 


door 


eeper of the Mediterranean ;” and so, as has been | take part in it could form even the faintest ideaof. Three 


The last day was indeed an anxious time. To approach | said, the grand bombardment began. It was resumed | separate forces were moving independently upon the 


the African shore was to risk encountering French vessels 
on their way to or from Gibraltar and Algiers or Biserta. 


approac 1 
Z Mok encountering 


‘wench vessels on their 
pice to or from Gibraltar 
po | Toulon. Upon both 
routes men-of-war must 
necessarily — be continu- 
ally moving, | Toulon 
being the repairing, and 
Algiers or Biserta in all 
robability the coaling 
Fepot for the hostile 
fleet; and although the 
admiral had come out to 
fight, he had come to 
fight in a particular place 
at a particular time, and 
not otherwise. In this 
difficulty the Lose was 
useful. Her French build 
and rig, and her general 
resemblance to other 
cruisers which still flew 
the tricolour, rendered 
her, the Admiral felt, 
invaluable as a scout; 
and, as a matter of fact, 
in the early morning of 


the 3lst she was able, without exciting suspicion, to 
warn the squadron of the vicinity of a French ironclad, 
which, although she might have been captured, might 
also have fatally delayed the combined movements upon 
which the success of the entire scheme depended. The 


admiral kept for the most part a course as equidis- 
tant as possible between Spain and Africa all that 
day, the order being Colossus, Sanspareil, Poly- 
phemus, and Mary Rose, in column of line ahead, 
with the ose on the port and the Surprise on the 
starboard bow of the column at a distance of 
five miles. Bowling was treated almost exactly 
as one of the captains of the squadron, and obeyed 
signals, &c., just as they did; nor, owing to the 
good services which he had already done, was 
there the least trace of jealousy concerning him. 
Indeed, the squadron was proud of him. 

The grand bombardment of Gibraltar began 
on the night between May 30th and May 31st. 
The French had previously collected for the pur- 
pose a fleet of twenty-five ironclads, inclusive o 
armoured coast-defence ships, ten floating batteries 
specially prepared, and numerous small unarmoured 
vessels, each mounting a single heavy gun. 
Attached to this force were two large squadrons 
of cruisers, one of which was disposed fan-wise at 
the Atlantic end, and the other at the Mediter- 
ranean end of the Straits, so as to give timely alarm 
in case of any threatened interference with what 
was going on at the Rock. In fact, almost the 
whole available resource of the French Navy were 
concentrated for the occasion, it having been deter- 
mined in Paris that—at all costs—Gibraltar must 
be made to fall. Many of the most enlightened 
French critics doubted the wisdom of this policy ; 
and among others M. E. Weyl, the distinguished 
naval editor of Le Yacht. In the course of an 
article, which he published within a few hours 
after the scheme had been decided upon, he wrote : 

“We shall never deal an effective blow at the 
Naval power of Britain by hurling ourselves 
against her fortresses. We ews rightly made up 
our minds, for the present, to leave Malta alone. 


| on the night of May 81st—-June Ist, and fearful indeed | scene and towards the great French fleet. None knew 
| upon forts, town, and Rock itself was the effect of that | for certain how any one of the others was composed; 
the Spanish shore, on the other hand, was | unexampled fire. But for two nights only did it continue. | none had any means of making sure that any one of the 


others would arrive at 
the right moment; and 
none knew either the 
strength or the disposi- 
tion of the foe. Only 
afterwards did the world 
at large learn that the 
fleet from Spithead con- 
sisted, so far as armoured 
ships were concerned, of 
two divisions—the first 
composed of the Royal 
Sovereign (flag), Anson, 
Camperdown, Howe, 
Rodney, Aurora, Immor- 
talité, Narcissus, and 





Gib 


At dusk, on the evening of the 81st, the little squadron | Sansparcil, Polyphemus, and Mary Rose. 





ee 


Galatea, and the second 
of the Hercules (flag), 
Triumph, Neptune, 
Audacious, Iron Duke, 
Superb,* Northampton, 
aa . Nelson, and Shannon; 
fs’ de Mavinve that the Trafalgar, 
a Dreadnought, and Aus- 

tralia issued from Gib- 

raltar, and that frcm 

Malta came the Colossus, 
The first 


from Malta slowed down to nine knots, being then about | Spithead and the Gibraltar and Malta divisions—fifteen 


fifty miles from the Gut of Gibraltar. 


Steam was, how- | ironclads in all—had orders to effect the junction at 


| ever, kept for full speed, and the Admiral signalled that, | the rendezvous at one o’clock a.m. The second Spithead 
| as soon as any French cruiser should be observed ahead, | division, to which were attached an exceptional num- 





eri | ; _ ES Mts, 


= 54- 


The ‘ Royal Sovereign.” 


Why not deal in a similar manner with Gibraltar? full speed should be put on, and that the squadron 
And why not consistently pursue those principles which, | should thenceforward restrain its pace only by the best ) 1 J 
in the ardour of the moment and before the theorists | speed of the flagship. The Swrprise and Nose were pleased God to bless her Majesty’s arms with signal 
had time to make themselves heard, we put in force off ' directed to fall back before the enemy, and to take | success, and that the combined movements which were 


Toulon on the glorious 


day of the 28th of 
April? Gibraltar, like 
Malta, stands or falls 


with the British Navy. 
On the other hand, we 
may possess ourselves 
both of Gibraltar and 
of Malta without materi- 
ally or permanently dimi- 
nishing the power of our 
opponents on the sea. 
It is our duty, rather, to 
keep a single eye on the 
Navy of the enemy. If 
we destroy that, we gain 
everything; if we do not 
destroy it, all our other 
gains will be vain and 
illusory. Let us, then, 
implore the Ministry to 
alter its plans while there 
Is yet time. Let us seek 
for a decisive action on 
the ocean. Already in 
the past, Gibraltar has 
been the scene of one of > 
the most costly of naval 
follies. Surely we are 
not about to deliberately 
repeat the stupidity of 
1782 ? _ To attack Gibral- 
tar with this huge force is to 


M. 


court disaster.” 
But the French Ministry did not listen to the advice of 


Weyl, and of those who, with him, were students of 


the great principles enunciated by Captain Mahan, U.S.N. 
The official mind could not resist the specious reasoning: 
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“| had the misfortune to lose the '*Dreadnought.’ "—See page 238 


ber of fast protected cruisers, had orders to make 
the same rendezvous forty minutes later, and had, 
in fact, left British waters two days earlier than the 
second division. 

The arrangement seems to have been upon the 
whole a very prudent one. The second Spithead 
division was the weakest and slowest. Its 
numerous fast scouts would bring it, while on the 
passage, early information of the approach of an 
enemy, and would enable it, if necessary, to fall 
back upon the first and most fast and powerful 
division. On the other hand, the first division, 
in conjunction with the modern ships from Malta 
and Gibraltar, would, if the French were still 
engaged at the Rock, bear the first brunt of the 
fight, and allow the second division in its wake 
to come fresh upon a partially disorganised and 
probably badly damaged foe. The weakness of 
the scheme, if weakness there was, lay in the fact 
that at the outset fifteen British ironclads might 
be opposed to twenty-five French. But it must be 
recollected that while nearly all these British 
ships were vessels of very large size and modern 
design, at least half the French ships were smaller 
and older, and several of them, as, for example, the 
Colbert, Richelieu, Bayard, and La Galissoniére, 
were partially built of wood. Even the ships 
of the second Spithead division were most of 
them, vessel for vessel, nearly equal to the average 
of the French battleships off Gibraltar. 

It is hopeless to attempt to describe in detail 
the episodes of a great fleet action. The best 
general description of the battle of Gibraltar is 
contained in the official dispatch which was after- 
wards addressed by the Commander-in-Chief to 
the Chief Director of Fleets, and which is here 
copied :— 

“ Royal Sovereign, Gibraltar Bay, 
“June Ist. 


“ Sir,—I have the honour to inform you that it has 


¢ 





directed to be carried 
? out by the fleet under 
my command, and by 
the squadrons at Malta 
and Gibraltar respec- 
tively, have been per- 
formed, and have  to- 
day resulted in the gain- 
ing of a victory which, 
while it will, I trust, add 
a ray of glory to her 
Majesty’s crown, will 
also, I pray, tend in no 
small degree to benefit 
the Empire and to bring 
to a speedy conclusion 
the present unhappy 
war. 

“The second division 
of the Spithead fleet, 
composed of H.M. ships 
mentioned in the margin, 
sailed from Spithead on 
the 24th of May. The 
first division, with my 
flag in the Royal Sove- 
reign, followed, in pursu- 
a oct ance of your instructions, 
on the 26th. Neither 
division encountered on 
the passage any force of 
the enemy, and on the 


station astern of the other vessels and avoid engaging. | 31st, at noon, I communicated with and passed the second 
The incidents leading up to the battle of Toulon and | division and proceeded at 13 knots for the mouth of the 


to the passage of the Straits by the Mary Rose had been | Strait. 


exciting; but they were far less so than the incidents which 


Shortly before 11 p.m., at which hour we could 


—* Proving to be capable of steaming only at 6 knots, she returned on 


were now leading up to an action, the nature and results of | the second day to England. 
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distinctly hear that the bombardment of Gibraltar was 
being vigorously continued, my cruisers, the night being 
clear and brilliant, sighted the cruisers of the French 
fleet about six miles ahead, and soon afterwards exchanged 
shots with some of the most advanced of them. The 
French cruisers presently withdrew, and I increased 
speed to 14 knots, formed my command into quarter line, 
and disposed my cruisers on the quarters and at the rear 
of the division, with orders to them to expose themselves 
as little as possible, to keep out of the way of the second 
division as it came up forty minutes later, and generally 
to be prepared to render assistance to the battleships. 
The French fieet upon receiving intelligence of our 
approach must have relinquished the bombardment, and 
in a formation of which I could not learn the nature, they 
steamed leisurely to the eastward. At this time we had 
not ourselves sighted it, but a little before one o'clock, 
when we were already nearly abreast of Europa Point, 
and when the Trafalgar, Dreadnought, and Australia 
were visible coming out of the Bay, we discovered 
the enemy about seven miles ahead, fiercely engaged 
with the squadron from Malta. This consisted only of the 
Colossus, Sansparetl, Polyphemus, and Surprise of her 
Majesty’s Navy, but attached to it, and obeying the 
orders of the vice-admiral, were the Mary Rose, armoured 
privateer, commanded by Mr. Thomas Bowling, late a 
lieutenant of the Royal Navy, and the Rose, late Cécille, 
a prize which was captured from the French Navy by 
the Mary Rose in a very gallant manner on the 14th ult., 
and which had been purchased into the service and 
manned at Malta by the vice-admiral upon his own 
responsibility, a course which I venture to hope will meet 
with approval. The Malta squadron was handled with 
conspicuous ability, but, ere 1 could come up with the 
enemy, was, I regret to say, very severely mauled, the 
Sanspareil being rammed by two ships, and sinking with 
her colours flying and guns firing, and the other vessels 
being much damaged and losing heavily. The squadron, 
however, broke through the French fleet, which followed 
it, maintaining a running action until I was able to inter- 
fere. The enemy was by that time in somewhat confused 
formation, and my division in its original order, but re- 
inforced, passed through it with less loss than might have 
been expected, and then altered course sixteen points 
together and returned, executing the whole movement at 
full speed, and with a precision which I have never seen 
equalled. Unhappily in this second passage, the Howe 
became unmanageable, and was torpedoed, rammed, and 
sunk. Iam proud to be able to report that, except the 
vessels which received damage to their machinery or 
steering gear, and which were thus obliged to quit the 
line, my ships preserved their stations, and that, so 
far as the British fleet was concerned, there was nothing 
in the shape of a chance melée. Having twice passed 
through the French, and perceiving that they were falling 
into disorder, I led the way through once more, so as to 
place them between my own ships and the second 
division. In this passage I had the misfortune to lose 
the Dreadnought, which, after joining from Gibraltar, 
had taken station in the line, and which was blown up 
by the concentration of the depressed heavy gun fire of 
three French ships upon her low deck. After the third 
passage the enemy ceased to mancuvre as a fleet, but 
his single ships fought with great determination. As 
soon as I observed the approach of the second division I 
made the signal, ‘Ships will engage the enemy inde- 
pendently,’ and also that for close action. The latter, 
however, I presently annulled, it rapidly becoming 
clear that for a vessel to obey it was to unnecessarily 
expose herself to the French torpedoes. I made 
instead a signal ordering the ships of the first division 
to keep to westward of the enemy, and to engage 
as much as possible beyond torpedo range. It was 
now 1.45 a.m., and the second division had opened 
fire. I had ceased to have any doubts as to the general 
results of the action, but I was scarcely prepared for the 
efiect which the arrival of the fresh ships had upon our 
opponents. The French had lost terribly and were 
thoroughly disorganised; and when they found them- 
selves placed between two fires, and with retreat cut off 
in both directions by forces of the exact strength of which 
they were no doubt ignorant, they evidently lost heart. 
So bright was the moonlight that we could distinctly 
see some of them strike their flags. Upon this, using 
the electric semaphore, I directed the Vice-admiral in 
command of the second division to send his torpedo gun 
vessels into the French fleet. With admirable alacrity 
these little craft obeyed the order. The French, whose 
cruisers and torpedo boats were nearly all to the east- 
ward of us, and were easily kept at a distance by the fire 
of our quick-firing guns, made some eonsiderable resist- 
ance and, I am sorry to say, sank two of our vessels. 
But when three of their number had been torpedoed, the 
rest to my great relief surrendered, and were before three 
o’clock taken possession of by the ironclads of the second 
division. The cruisers of the combined fleet were mean- 
while dispatched in general chase of the cruisers of the 
enemy, and, as I write, are beginning to return. So faras I 
can at present ascertain, they have destroyed four and 
captured two of the cruisers which were attached to the 
French fleet, but several reports have yet to come in. 
Concerning the losses on both sides in armoured ships I 
can inform you more exactly. "We went into action with, 
in all, twenty-three vessels, including the Mary Rose, of 
this class. Of these four are sunk or blown up, two have 
had to be run ashore to save them from sinking, and 
seven are so badly damaged as to be totally unfit for 
future service for some time to come. The enemy went 
into action with twenty-five armoured ships, and of this 
number she has not preserved one. Fourteen have been 
sunk or blown up; three are ashore; and eight, all more 
or less damaged, are now at anchor here under my orders. 
As to the losses in officers and men, they are, I am 
pained to inform you, exceedingly serious. My own 
flagship has over 300 killed and wounded, and many 
other ships, especially those of the first division and of 
the Malta squadron, have suffered heavily in proportion. 





The names of the ships lost and captured are set forth in 
the margin, and in an enclosure are such detailed state- 
ments as have yet reached me of the loss in officers and 
men. 

“All ranks behaved in a manner which merits my 
warmest approbation, and which is worthy of the finest 
traditions of our country and of the service. In a future 
dispatch I hope to render to individuals that particular 
meed of praise which as yet I lack the necessary 
materials for fairly apportioning. Of Mr. Bowling of the 
Mary Rose, whose situation both before and during the 
action has been an exceptional one, I cannot delay speak- 
ing. To do so would, I am convinced, be to hurt the 
feelings of every officer under my command. On the 
14th ult. he, being at the time entrusted with duplicate 
dispatches to the Admiral Superintendent at Malta, ran 
through the French fleet into the Mediterranean, sinking 
the cruiser Davout, and badly damaging the ironclad 
Terrible, and the cruiser Tage. In this gallant exploit 
he was badly wounded. On the following day, pursued 
by the cruisers Cécille, Alger, and Troude, he took the 
first, which is now H.M.S. Rose, sank the second, and 
only permitted the third to escape because she had taken 
on board the survivors of the second. He was again 
injured. In the action of this morning he behaved with 
a courage and coolness to which I cannot do justice, 
passing four times through the French fleet, handling 
his ship in the most magnificent manner, and, I regret 
to have to add, being once more severely wounded. It 
will be within your recollection that a month ago the name 
of Mr. Bowling was removed from the list of her Majesty’s 
Navy. I venture respectfully to represent that the 
Royal Navy would be greatly honoured by having it 
restored, though in what rank I do not venture to 
suggest. I merely, with all the urgency which I can 
attach to my words, beg that the magnificent services 
of Mr. Bowling and of his officers—nearly all of whom 
are retired from the Royal Navy—may be recognised 
in a manner that will partially repay the country’s 
great indebtedness to him and to them. In thus 
specially mentioning Mr. Bowling, who, on account of 
his wounds, goes home in the Surprise—his own ship 
being on shore badly damaged—I am acting not only 
in accordance with my own promptings, but also in 
accordance with the wishes of, I believe, every officer 
and man in the fleet which to-day has had the happi- 
ness to gain for her Majesty a complete and conclusive 
victory.” 


H.M.S. Surprise left Gibraltar at noon on the day of 
the victory of the Glorious First of June, and, steaming 
at 14 knots in very favourable weather, dropped anchor 
in Plymouth Sound at about breakfast time on the 5th. 


On the passage Bowling, who in the height of the 
action had received a ball from a Hotchkiss revolving 
gun that had shattered his left elbow, was obliged to 
have the arm amputated, but happily the operation was 
perfectly successful, and his other wounds, though 
numerous, were not dangerous, und soon began to mend. 
Upon her arrival the ship discharged into the Royal 
Hospital all such wounded naval officers as she had 
brought home; but Bowling, not being a naval officer, 
was retained on board as a guest of the captain, whose 
cabin he shared. The captain at once proceeded to 
London with his despatches, and Bowling, who was 
already a great hero at Plymouth, received plenty of 
attention from everyone, and not least from Sir Taffrail 
and Miss Stormer, who were at the Royal Hotel when 
the Surprise reached port, and who went off each day to 
the ship. 

The rest of the story may be briefly told by quotation 
of the following announcements :— 

“ Admiralty, June 6th.—Her Majesty has been pleased 
to restore Mr. Thomas Bowling, late lieutenant in Her 
Majesty’s fleet, to his former rank and seniority as a 
lieutenant.” 

“ Admiralty, June 6th.—The following promotion has 
been made: Lieutenant Thomas Bowling to be Com- 
mander in Her Majesty’s fleet. To date May 14th.” 

“ Admiralty, June 6th.—The following promotion has 
been made: Commander Thomas Bowling to be Captain 
in Her Majesty’s fleet. To date June 1st.”—London 
Gazette, June 7th. 

“* Her Majesty has been pleased to confer a baronetcy 
upon Captain Thomas Bowling, R.N., late commander of 
the privateer Mary Rose, in recognition of his distin- 
guished services in that vessel, previous to and during 
the victory of the 1st inst.”—The Times, June 8th. 

“ Yesterday, at Plymouth, Captain Sir Thomas Bow- 
ling, Bart., R.N., the gallant capturer of the Duguay 
Trowin, Cécille, &c., was married to Mary Rose, only 
daughter of Admiral Sir Tafirail Stormer, G.C.B. The 
wedding, which was celebrated in the Dockyard Church, 
was a naval one, and was attended by nearly every 
officer of the ships in port, where, in consequence of the 
happy conclusion of peace with France, there are now 
about forty vessels paying off. The bride was given 
away by her father, and Commander Maintruck, R.N., 
C.B., who, it will be remembered, was first lieutenant 
of the Mary Rose, and who, for his services in her, 
was promoted, was the bridegroom’s best man. The 
presents were very numerous, and included a mag- 
nificent silver gilt centrepiece from Her Majesty, and a 
sword from the officers of the fleet in the Mediterranean. 
We are glad to say that Sir Thomas has now completely 
recovered from his severe wounds, and is in excellent 
health.”—Morning Post, July 29th. 


THE END. 








A GiGanTic drainage scheme is now being pushed by 
Mr. 8. A. Jones, President of the Tampa Board of Trade. Mr. 
Jones says that it is proposed by New York capitalists to drain a 
tract of land eighty-two miles long and from three to twelve miles 
wide along the St. John and Indian rivers, at a cost of £800,000. 
This territory when properly drained would be available for sugar 
producing, as the mud is 3ft. deep all over it, 











THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


Tue annual general meeting of the Federated Institution 
of Mining Engineers was held on the 6th inst., in the 
large hall of the Shropshire and Staffordshire Volunteer 
Artillery, at Shelton, near Stoke-on-Trent, the locality 
being appropriately selected as being the home of the 
youngest member of the Federation, the North Stafford. 
shire Mining Institute. In spite of the somewhat 
unsatisfactory state of the weather, the attendance was 
very considerable, the local members being present in 
force, together with representatives from the North of 
England, Yorkshire, and the other Midland districts. At 
the opening of the proceedings, the President, Mr. T. W, 
Embleton, of Leeds, gave up the chair to his successor, 
Mr. George Lewis, of Derby, who has been selected for 
the office during the years 1892-4, 

The report of the Council, read by Mr. M. Walton 
Brown, the secretary, was of a very satisfactory charac. 
ter. By the addition of the North Staffordshire Institute 
during the past year, the number of societies in the 
Federation has been increased to five, namely, the 
North of England, the Chesterfield, Midland, North and 
South Staffordshire Institutes, and the Council are using 
every endeavour to extend their bounds, so that all the 
representative mining and metallurgical institutes of the 
kingdom may, if possible, be included at no very distant 
date. As regards individual members, the numbers had 
increased from 1187 in 1890-91 to 1880 in 1891.99, 
General meetings had been held at Birmingham, Man. 
chester, and London during the year, and in January 
last a special excursion was organised to the Lens and 
Lieven Collieries, North of France, to examine the 
Poetsch and Chaudron systems of shaft sinking. 

After the adoption of the report a goodly list of papers 
was presented; but as the time allotted to this part of 
the business was restricted to two hours, only four of 
these were read, the discussion being adjourned to the 
next meeting. The first paper was by Mr. H. T. Crook, 
on “The Ordnance Maps: their Defects and their 
Remedies,” a subject that the author has already 
brought before the British Association, besides publish- 
ing his views in a pamphlet, which will be familiar to 
many of our readers. On the present occasion the 
chief points noticed were the inferior quality of the 
execution of the new maps on the 6in. scale, owing to 
the use of photographic reduction from the larger scale, 
instead of drawing the plates for each map inde. 
pendently, and the obsolete character of the maps of all 
the scales, a remedy suggested for the latter being 
the formation of a Revision Department, which is to 
be entirely independent of all local authorities, but 
apparently to be controlled in some of the working details 
by volunteer committees from topographical and other 
societies, an arrangement which would scarcely be work- 
able in practice. After a short discussion the following 
resolution was adopted on the motion of the President, 
seconded by Mr. J. B. Simpson, President of the North 
of England Institute :—‘‘ That whilst fully appreciating 
the good work done by the Ordnance Survey, and the 
general utility of the plans, this meeting regrets that the 
scales upon which they are published renders them of 
little practical value for the purpose of working plans of 
mines; and, further, this meeting suggests to the Ord- 
nance Survey Department that if the plans of mining 
districts were published on a scale of two chains to an 
inch, with the buildings lined and the trees omitted, such 
plans would be of practical use for the working plans of 
coal mines, and of general service for mining purposes. 
Further, that the Ordnance Survey Departinent should 
make it generally known that tracings from the plotted 
plans may be obtained from the chief office, Southamp- 
ton, and also that the price of such tracings may be at a 
reasonable cost per sheet.” 

The next paper, by Mr. Edward B. Wain, on “ The 
Application of Longwall Working to Seams of Moderate 
Inclination in North Staffordshire,” was of great interest, 
as dealing with the modifications necessary in working 
coals lying at slopes of 14 deg. to 20 deg., where the 
following special difficulties have to be met:—(1) The 
tendency of the roof to slip and sink back away from 
the face, thus taking the working weight from the 
coal; and (2) the disturbance of the packs, &c., on 
the higher side of the level gateways caused by 
the slipping of the roof. The methods adopted in 
two seams, namely, the Hard mine, of 4ft., and 
the Cockshead seam of 7}ft. in thickness, were described 
in detail with carefully prepared illustrations. The 
chief points to be noticed are the laying out of the work- 
ing faces, which have a slight dip inbye, the direction 
being such as to give a continuous face-line from the 
head-side of the level to the out-bye end of the district, 
subject to the stall-road being kept at such a gradient 
that the loader can push the loaded tub to the gate-end 
without much difficulty, about 1 in 25 being found to bea 
suitable inclination in practice. Unusual attention must 
also be given to the timbering and packing, in order to 
prevent the face of the coal being crushed ; and in setting 
the timbers it is found advisable to ‘underset,” that is, 
to fix them at an angle several degrees less than at right 
angles to the dip of the mine, which gives a certain 
amount of “ sprag” to the timber, and prevents the roof 
from slipping downhill. It will be easily understood 
that when the props are exactly perpendicular to the 
dip, the slightest slip in the head of the prop, renders it 
practically useless as a support to the roof. 

The regular weight-breaks being nearly at right angles 
to the dip, the line of greatest pressure, owing to the 
additional pull due to gravitation downhill, comes upon 
the edge of the coal, and in order to throw this forward 
in advance of the face-line it becomes necessary to sprag 
the roof, just as it is necessary to sprag the coal while 
holing. This, however, can only be done to a limited 
extent, for if it is attempted to support more than a 
small area of roof the timber will be broken. For 


this reason the timbering is kept within the smallest 
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possible limits, so that, without using an excessive 
quantity, the roof is kept well supported after the 
removal of the coal, and the wastes are allowed to break 
down within an easy distance of the face, so as to get a 
good supply of packing materials close at hand, at the 
same time preventing excesssive pressure being thrown 
on the timber by the sinking of the roof in the wastes. 
It is also important that the posts should be set in exact 
line at right angles to the face, three lines being used at 
regular squared intervals to give vertical 8 ng which 
is not done if the intervals are triangulated, as is the 
custom in some districts. The breadth of roof so sup- 

orted varies from 4ft. 6in. to 9ft., the timber being only 
left in the 9ft. breadth for a very short time after the 
coal is got down, as the lower row is withdrawn as 
the work progresses. The three rows of posts give 
effectual support while the packs are being carried 
forward, and the posts being only 2ft. 3in. apart, there 
js much less danger in taking them out than there would 
be if they were set at greater distances. The author next 
proceeded to notice the precautions necessary in laying 
out the working faces and gate roads, but we forbear 
from noticing these as they can scarcely be use- 
fully given without the illustrations. One of the points, 
hcwever, appears to call for special comment, namely, 
the variation in the direction of the main weight breaks 
in the different seams with increasing depth. At 220 
yards the inclination is 5 deg. within a right angle to the 
dip. At 280 yards it is exactly perpendicular, and at 470 
yards the angle is six degrees more than a right angle, 
which seems to show that with increase of superincum- 
bent pressure the roof is broken in a more nearly vertical 
direction, and that the variation is progressive. If this 
be the case then some of the difficulties of long-wall work- 
ing in inclined seams will be greatly lessened. The im- 
portance of such a result in North Staffordshire, where 
the coals plunge steadily ata high angle to the westward, 
can scarcely be over-estimated. Additional interest was 
communicated to the paper by the circumstance that it 
described the system adopted at the Whitfield Collieries, 
which the members had the opportunity of visiting on 
the following day under the guidance of the author. 

Another local feature of interest formed the subject of 
a paper by Mr. Ernest Craig, who described the working 
of Rearer coals, a term applied to seams dipping at 
higher angles than 45deg.,a condition that prevails at 
the northern end of the coal-field, where the strata are 
much disturbed, and the lie of the measures in the 
same pit may vary from horizontal to vertical. In this 
system the coal is worked in lifts or ‘‘ breadths” not ex- 
ceeding 120 yards between the main levels, the pillars 
being exhausted from above downwards. In laying out 
the ground the lower levels are driven to within 100 yards 
of the boundary, and a pair of places driven from below 
upwards on the full rise to within ten yards of the 
top of the breadth are made into cage dips, that is, pro- 
vided with platforms and counterbalances running over 
a brake wheel at the top for lowering the loaded tubs to 
the level below. Three headings, parallel to the main 
roads, are then driven in the breadth of coal dividing 
up into pillars about forty yards wide and of the full 
length of the working, the coal below these intermediate 
levels being kept solid for a time. In taking the 
pillars the face of the upper one is kept twelve or 
fifteen yards in advance of that next below it. Special 
precautions are required in managing the stewing of the 
goaves to prevent slipping, and the system is very satis- 
factory as regards coal saved, although slower yield than 
from flatter measures. A royalty with 1000 yards length 
of level will not give more than 350 tons daily from a 
single seam, but as the seams are numerous 1000 tons 
are easily obtained from few seams in a pit over 400 
yards deep. The methods of securing the ground and 
ventilating the workings were generally described, but 
without much detail, as the paper was not printed at the 
time of the meeting, it being presented as an explanation 
of the system followed at Apedale for the benefit of 
intending visitors. 

The last paper, by Mr. Robert Thomas Moore, on 
“The Mineral Oil Industry of Scotland,” gave a brief 
notice of the progress and present position of the industry 
of shale distilling. It included descriptions of the 
geological and stratigraphical positions of the various 
seams of shale worked, including the now exhausted 
Boghead mineral, which. yielded 2,337,932 tons in 1891, 
almost entirely from strata in the lower carboniferous or 
calciferous sandstone series; the methods of working, 
the machinery for breaking, and the distilling apparatus 
for crude oil; the subsequent refining operations being 
omitted, as being mainly chemical processes. The 
position of this branch of manufacture, in spite of the 
constant improvements in the yield from the material by 
the introduction of more exact methods of working, is 
unfortunately very unsatisfactory from the commercial 
point of view. Originally burning oil, which was the sole 
product, sold at 8s. per gallon, and the trade was a very 
profitable one ; but, principally from the competition of 
natural American and Russian oils, the price has fallen to 
less than 6d. per gallon ; and, although the yield has been 
supplemented by other products, such as paraffin wax and 
sulphate of ammonia, the business is not profitable, 
the price of the raw material and coal having so 
risen by the increase of 40 to 50 per cent. in miners’ 
wages, that only a few of the companies have been able 
to avoid loss in working. The contrast between the 
original and the present condition of the trade will be 
seen in the following figures, giving the yield of products 
per ton of shale treated at the same works. In 1877 they 
were 80°499 gallons of crude oil and 17°37 Ib. of sulphate 
of ammonia, together worth £1 8s. 2d.; while in 1891, 
25°1 gallons of crude oil, 1°78 gallons of naphtha, and 
27°23 lb. of sulphate of ammonia only realised 138s. 2d.; 
the price of the latter having declined from £17 5s. 6d. 
to £10 7s, 1d. per ton. 

Three other papers presented to the meeting. The 
first by Mr. G. J. Binns, on “ Mining in New Zealand,” 
being a continuation of a former communication to the 


last London meeting; the second by Mr. I. R. M. 
Robertson, on “The Coalfields of Sydney, New South 
Wales;” and the third by Mr. W. B. Barrett, on “ The 
Extraction of Magnetic Minerals from Auriferous and 
other Ores,” were taken as read. 

After a short adjournment an address was deli- 
vered by Mr. W. Burton, of Hanley, on “The 
Processes of the Manufacture of China and Earthen- 
ware,” giving an outline of the operations in the 
pottery manufactures of the district, as a preliminary 
to the visits to china works arranged for the afternoon. 
In this the character of the various materials—plastic or 
ball clay from Poole; china clay and stone from Cornwall, 
and ground flints used in making earthenware—were 
noticed, and the methods of incorporating them into a 
plastic mass or body. The subsequent processes of 
throwing, moulding, or casting in moulds, as well as the 
final operations of firing, glazing, and decorating, were 
described, with illustrative specimens, and in sufficient 
detail for the purpose, in about half an hour. The 
address was a remarkable one for conciseness and 
lucidity, and the author was warmly congratulated by 
the meeting on its conclusion. 

Subsequently a large number of the visiting members 
saw the processes in operation, two parties being formed, 
one going to the Cauldron Works of Messrs. J. P. Brown, 
Westhead, Moore, and Co., at Shelton, and the other to 
Messrs. Minting, of Stoke-on-Trent. 

On Wednesday evening the annual dinner was held at 
the North Stafford Hotel, Stoke, and was largely 
attended. Mr. W. Heath, President of the North Staf- 
fordshire Institute of Mining Engineers, being chairman. 

A large number of interesting exhibits were arranged 
in the meeting room, but unfortunately the time allotted 
for the meeting was so short that anything like a detailed 
examination of them was not possible. The geology of 
the North Staffordshire coal was well illustrated by maps 
and sections contributed by Mr. E. B. Wain, and its 
peleontology by a selection from the magnificent collec- 
tion of fossil fish from the coal measures made by Mr. 
John Ward, F.G.8. Lamps, signal bells, and other 
colliery fittings, were shown by Messrs. John Davis and 
Son, Mr. H. M. Edwards, and Messrs. W. E. Teale 
and Co. Some remarkable specimens of manganese and 
phosphor bronze alloys were contributed by Messrs. 
Billington and Newton, of Longport. 

Thursday, September 8th, was devoted to excursions. 
The largest party, numbering about fifty, visited the 
mines of the Chatterley - Whitfield Company, near 
Tunstall, which works all the principal seams of the coal- 
field, and draws about 10,000 tons of coal per week from 
two principal pits of 250 and 420 yards deep respectively, 
the workings being carried to the dip by inclines 
from 850 to 500 yards, which will ultimately be extended 
1300 yards in length, the inclination being from 1 in 38 to 
lin5. All the appliances of these pits are planned on 
the most liberal scale; about 54 miles of screen and 
other sidings, and five miles of main line being in use to 
connect them with the North Staffordshire Railway, and 
the land sale depéts at- Burslem and Tunstall. The 
Sneyd Collieries and Brickworks, near Burslem, were 
subsequently visited by the same party. 

The second party, of about twenty, conducted by 
Mr. J. R. Haines, visited the Great Fenton Collieries 
and Ironworks belonging to the Stafford Iron and Coal 
Company, which works both coal and ironstone, the latter 
being smelted in two furnaces, 65ft. high and 163ft. 
diameter, worked with raw coal. The pits are remark- 
able for their head gear, which are of wrought iron, 60ft. 
high; and the large Waddle fans, 45ft.in diameter, driven 
by 34in. engines. There are also large brickworks, with 
gas-heated drying flues, producing from 70,000 to 80,000 
bricks per week. No member of this party being desirous 
of going underground, the inspection was confined to the 
surface, and after luncheon a visit was paid to Trentham 
Hall and Gardens. 

A third party proceeded vid Leek tothe copper and brass 
works of Messrs. Thomas Bolton and Sons at Froghall 
and Oakamoor, in the Churnet Valley. At the former 
works, copper of a high degree of conductivity is made 
by electrolysing plates of blister copper, smelted from 
American regulus at the Widnes works belonging to the 
same firm ina sulphate bath, the deposited metal being 
melted in a reverberatory ace, and cast into 
ingots of about 100 lb. weight, which are afterwards 
converted into wire and tubes, both of copper and 
bronze at Oakamoor works, a few miles distant. The 
electrolysing plant which is quite new, is laid out 
on an extensive scale. There are 550 decomposing 
vats, each containing twelve pairs of electrodes, 
and capable of depositing 4 lb. of copper per hour. 
The anodes remain in the vats for about six 
weeks, the sludge containing gold and silver being 
removed at intervals. The vats are arranged in 
terraces, with a constant circulation of the sulphate solu- 
tion through them, there being fifteen series in the 
broadest part of the building. The current is supplied 
by Elwell-Parker dynamos, giving 1500 ampéres at 
50 volts, driven by ropes from triple-compound engines 
with an initial pressure of 1501b.; the high-pressure and 
intermediate cylinders being arranged tandem fashion on 
one side, and the low-pressure on the other side of the 
shaft, which carries the main driving pulley. There are 
four dynamos, each with its own pair of engines of 
250-horse power to 800-horse power; three of these were 
in use during the visit. The deposited copper is melted 
and toughened in the usual way in a refinery furnace, 
taking a 16-ton charge; the refinery slag goes back to the 
Widnes works, and the sulphate baths are replenished by 
blue vitriol from the pickling tanks at the wire works. 

At the Oakamoor Works the ingots, about 4in. square, 
received from Froghall, are rolled at low red heat to rods 
of No. 5 or 6 gauge, in a combined mill, in which the 
breaking down rolls are driven from the engine, and the 
finishing train by ropes. After annealing and pickling, 
the rods are drawn to wire for electrical use, the con- 





ductivity being about 2 per cent. above Matthiesen’s 





standard for pure copper. The lower numbers, down to 
No. 20 8.W.G., are drawn through steel plates; but for 
the finer sizes, ranging to No. 50, of about z7ppin. dia- 
meter, diamond plates are used, arranged in a continuous 
series, the wire passing without interruption from one 
hole to another until the required reduction of section is 
obtained. The machine for this purpose, which was 
introduced by Messrs. Bolton, in 1887, is described and 
illustrated in Mr. Bucknall Smith’s work on wire manu- 
facture. The heaviest wire made weighs about 600 lb. 
per mile, while of the finest fourteen miles are obtained 
from 1 lb., corresponding to 500 grains to the mile. 
Some of the thinner electrical wire is coated by 
running it through a bath of melted tin, the surface 
taking 7 a continuous film of tin of scarcely per- 
ceptible thickness. This protection is necessary for wire 
intended for winding on vulcanised india-rubber, where 
naked copper is liable to rapid destruction from the 
effect of sulphur. Several hours were spent in the 
examination of the processes of tube drawing, both from 
solid ingots and by the method of brazing, and at the 
close of the visit, Mr. Bolton, in addition to acting 
as guide during the whole day, entertaimed the 
whole party, which was considerably in excess of the 
number originally announced, at his house adjoining the 
works. This brought to an end a most enjoyable day, 
and a very successful meeting. 








DeEaTH OF LizuT. STEPHEN, R.N.A.V.—In our issue for Jan. 
29th and Feb, 12th, 1892, we described at some length experiments 
carried out with the Sims-Edison torpedo at Spithead. It will be 
remembered that the torpedo was worked from the deck of the 
s.s. Drudge, which was at the time under the command of 
Lieut. Vincent Stephen, the author of the articles in question. The 
torpedo did not accomplish all that was expected. Lieutenant 
Stephen, although ranking as a lieutenant in the Navy, 
was a captain in the merchant service, and subsequentl 
filled the post of third officer in the Union Company’s 
steamship Spartan. On the 9th of August, while at sea, he 
became ill, and on the 10th typhoid symptoms set in. There 
was a professional nurse on board, and the patient pro- 
gressed very favourably. On the morning of August the 12th, 
he was left alone for a short period. On the return of the at- 
tendant, however, he was not in his cabin. The ship was im- 
mediately searched, but without avail, and no doubt exists that in 
some sudden access of delirium, he went on deck, between four and 
five a.m., and leaped overboard. The ship was turned round, and 
steamed back over her course at full speed for an hour, but nothing 
was seen, and she then resumed her route for Table Bay. 
He was half-brother of Mr. Z. De Ferranti. After leaving 
school he became a cadet on board the Conway training ship, 
where he greatly distinguished himself. He went to sea at 
the conclusion of the Conway course, and served in the great tea 
clippers for some years before getting his captain's certificate and 
giving up sailing vessels for steam. He tried for some time the 
active management of tea plantations, in which he was interested 
in India ; but, not being very robust in health and finding the life 
unsuited to him, he gave it up and returned to the sea he loved 
best. When Mr. Ferranti began to make a great name for himself, 
Vincent Stephen’s high scientific knowledge was of great use, and 
once more leaving the sea he worked well and loyally with his 
brother, being a good theoretical electrical engineer. He wrote 
one or two exceedingly practical little books on electrical subjects, 
and was an admirable draughtsman, mechanical and freehand, and 
his services were much valued Be London Electric Supply 
Corporation when their Grosvenor Gallery station was first started ; 
and when the great scheme of their Deptford station was deter- 
mined upon, no better man could have been found as resident 
engineer than Vincent Stephen. He left Deptford about two years 
ago, when the work of building was completed, and when with 
great machinery to be put in motion daily, the services of a trained 
mechanical engineer became a necessity. He then went into the 
service of the Sims-Edison Torpedo Company, and worked with all 
his energies to carry the experiments to a satisfactory termination, 
and it was only in last July that he took once more to his early love 
the sea, and accepted an offer of an appointment made to him by 
Captain Dixon, the popular and well-known marine superintendent 
of the Union Company. During all his years of engineering work 
he remained a keen sailor, and as an officer of the Royal Naval 
—— Volunteers never ceased improving his Naval scientific 
knowledge. His holidays were spent on board the ships of her 
Majesty’s Navy, in which he passed all possible torpedo, gunnery, 
and seamanship examinations ; and his happiest eveniugs, when not 
at sea, were those he spent on duty on board her Majesty’s ship 
Frolic, training his men to use guns of size, He was only forty years 
of age. 

THE IRON AND STEEL INSTITUTE: LIVERPOOL MEETING, SEP- 
TEMBER 20TH, 21sT, 22ND, AND 23RD, 1892.—Tuesday, September 
20th: 9a.m., meeting of Council in the ante-room of the Civil 
Court, St. George’s Hall; 10 a.m., general ting o: bers in 
St. George’s Hall. The following papers will probably be read and 
discussed: —‘‘On the Condensation of Ammonia from Blast 
Furnaces,” by Sir Lowthian Bell, Bart., F.R.S.; ‘On Alloys of 
Chrome and Iron,” by R. A. Hadfield, Sheffield; ‘‘ On the Liver- 
pool Overhead Railway,” by J. H. Greathead, M.1I.C.E., London. 
12.30 p.m., adjournment for lunch; 1.30p.m., a special train will 
leave the Exchange Station for Horwich, where members will be 
shown over the new locomotive works of the Lancashire and York- 
shire Railway; 1 p.m., proceed to the works of the Liverpool 
Overhead Railway; 7.30 p.m., annual dinner of the Institute at 
the Adelphi Hotel, Liverpool. Wednesday, September 21st: 
10 a.m., general meeting of members at St. George’s Hall. The 
following papers will probably be read and discussed :—‘‘ On the 
Engineering Laboratories in Liverpool,” by Professor H. S. Hele- 
Shaw, Liverpool; ‘‘On the Siemens-Martin Process at Witkowitz, 
Austria,” by Paul Kupelwieser, Witkowitz; ‘‘On Failures in the 
Necks of Chilled Rolls,” by Charles A, Winder, M.I.M.E., Shef- 
field. 12.15 p.m., adjournment for lunch; 1.30 p.m., depart from 
the Liverpool Ferry landing in the steamship Manx Fairy, to visit 
the works of the Manchester Ship Canal as far as Weaver Port; 
8.45 p.m., conversazione in the Walker Art Galleries, offered by the 
Mayor of Liverpool and Mrs. James de Bels Adam. Thursday, 
September 22nd: 10 a.m., general ting of bers at St. 
George’s Hall; the following papers will probably be read and 
discussed: ‘‘On a New Process for the Elimination of Sulphur,” 
by E. Saniter, Wigan; ‘‘On the Elimination of Sulphur from 
Iron,” by J. E. Stead, Middlesbrough ; 12.30 as gg gpa 
for luncheon; 1.15 p.m., leave the Grand Hotel, in special 
omnibuses, to visit the docks, warehouses, and principal Atlantic 
steamships. Friday, September 23rd—Alternative excursion : 
9.30 a.m., a special train will leave Lime-street Station for Chester ; 
Eaton Hall and several of the principal engineering works will be 
open for inspection; it is also Lag to visit the Mersey 
Aqueduct Tunnel and the Norton Water Tower; 1.30 p.m., 
luncheon at the Town Hall, Chester, on invitation of the Mayor of 
the city ; 9.45 a.m., a special train will leave Lime-street Station 
for Stoke-on-Trent, where the plant at the Ford Green Works for 
the condensation of ammonia from blast furnaces, and other works, 
will be open for inspection ; 1.45 p.m., luncheon at Stoke-on-Trent, 
on the invitation of Messrs. R. Heath and Sons; in the afternoon, 
Trentham Hall and Gardens will be open to the inspection of 
members, 
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FRONT AND BACK VIEWS, ELLIS-TRESIDDER PLATE 





RECENT PROGRESS IN ARMOUR PLATES. 





WE have alluded to a recent trial of a plate made at 
Messrs. Brown’s, of Sheffield, on an improved method of 


remaining init. The metal is off to a depth of jin., and | in the English report which would not have been noticed 


to the extent of ldin. by 13in. area. 


Bulge in rear, 1-2in. high, 20in. diameter. 


One fine crack | in a report in America. 
extends upwards about 12in., and one downward 10in. | 
There is a| to the Atlas Works. 


We have examined the plate carefully since its return 
It has been removed from a 


Captain Tresidder’s of treating the Ellis compound plate | 1}in. screw bolt 2hin. above the centre of the bulge, | wrought iron frame in which it was held, and is open to 
—which, to distinguish it from the Tresidder plates pre- | through which a vertical crack extends—see Fig. 2.| full scrutiny. We wish that our readers could see it 
viously reported, we may designate “ Ellis-Tresidder 2.” | Thirty-seven fragments were recovered, weighing 16,’;1b. | for themselves instead of photographs, however good 
We give herewith the official photographs of the front | There was a blister in the iron near to the steel about | they may be. The plate, speaking roughly, appears to be 
and back of the plate after the trial, also an official photo- | 5in. to the proper left of the centre, and the left bottom | nearly as strong as ever. The bulges, whose measurements 
graph of the fragments recovered of the first three corner was cracked, a piece separating at the second round. | we have given above, are very little perceptible, except 
projectiles. We also give a photograph, taken at the | We give the above remarks from the official paper. It| that at the centre, on which we shall have to speak 
Atlas Works, of the edge or profile of the plate after its | may be seen that they are in much more minute detail | further. The projectiles have ‘“ mushroomed” and 
return to Sheffield. The trial took place on August 4th | than is usual with us, but it seems specially desirable to | expanded themselves with little more effect than the 


last. It consisted of the usual direct attack by a 6in. enn, give everything connected with an experiment which | splitting off of small pieces of face and a very few hair 


firing five Holtzer forged-steel projectiles with 

charges. The velocities were not taken, but may be 
assumed to be 1950ft. The projectiles weighed on an 
average 100°7 lb.; consequently the striking energy of 
each round was about 2655 foot-tons, and the perforation— 


according to Fairbairn’s formula—12°44in. ofiron, or 9°95in. | 


of steel. The dimensions of the plate were 8ft. by 6ft. by 
10in. It probably weighed about 8°56 tons. The blow, then, 
of each round amounted to 310°1 foot-tons per ton of plate. 
The trial was a private one, in the sense that it was 
made at the request and at the expense of the manu- 


facturers; but it must be understood that it is made by | 
the Government officers and officially reported on, and is | 


therefore reliable in the same degree as any trials made 
in this country. We have been furnished with the 


original official reports and ‘photographs, with all rough | 


notes and signatures on them. 

Fig. 1 shows the front or face view of the plate after 
the five rounds had been delivered. The first round 
—numbered 2699 in photo—struck 2ft. lin. from the 
bottom, and 2ft. from the proper left edge—the observer’s 
right-hand edge—and broke up, the point holding to 
the plate; maximum penetration 2°17in.; fine cracks to 
right and left of indent. Rear of plate—shown in 
Fig. 2—bulged to the height of 0:39in. Area of bulge 
ldin. diameter; no cracks; seventy-three fragments of 
shot were recovered, weighing 333} lb. The second round 
—No. 2700 in Figs. 1 and 2—struck 2ft. from the top and 
2ft. from the proper right, and broke up asin the previous 
round. Maximum penetration 1:09in.; Several fine 
cracks in the indent. The rear of the plate was bulged to 
a height of 0°12in. Area Qin. diameter; no cracks in rear; 
twenty-one pieces of shot were recovered, weighing 7,5; lb. 
The third round—No. 2701 in figure—struck 2ft. from 
the proper left and 2ft. from the top, and broke up as in 
previous rounds. The face metal is off on proper right 
of indent to the extent of 9}in. by 8in., depth ljin. Fine 
circular cracks extend along the bottom of the indent 
and for 15in. down the centre of the plate, from 2ft. 10in. 
from top. This shot also developed a crack from indent 
of first round to left edge of plate. Neither crack was 
discovered till after adjournment for lunch. The forged 
metal left in the indent prevented exact penetration 
being measured. 


In rear the bulge was 0°53in. high and | 
area 16in. diameter; six vertical cracks at apex of bulge. | 





EDGE VIEW, ELLIS-TRESIDDER PLATE, AFTER TRIAL 


cracks. The second round fired, that at the apparent 
left top (No. 2700), so entirely broke up that none 
of it adhered to the plate at the point of impact. 
The quality of this shot must have been slightly inferior 
to the others. It may be observed that only twenty- 
one fragments, of an average weight of about 5} oz., 
could be found. The edge of the wrought iron frame, 

| which projected beyond the face of the plate, was every- 
where pitted and scored all over, showing that the débris 
of the projectiles skimmed over the face in all directions 
from the point of impact. Doubtless it is in this way 
that the white splashes are formed, though apparently a 
mass even of very small langridge may pass over a plate- 
face without producing them. 

We noticed, as shown in the photograph, that a small 
fragment was detached from the corner; a second similar 
piece has since been detached from another corner. This 
is thought to be due to something in the process, which 
needs further attention. The centre round (No. 2704), 
as before noticed, has told most; the bulge being larger 
than the others, and being cracked for a very short 
distance in the centre. The condition of the metal here 
deserves a few words. It appears that on the completion 

| of the plate, when it was sounded all over by hammering, 
it was discovered that a blister existed between two 
layers of the wrought iron in the foundation plate. To 
examine this—by seeing if water could be forced in—a 
small hole was drilled in the back, and afterwards a 
screw plug inserted. Clearly the plate was a little weaker 
here than elsewhere, but in a very small degree. The 
screw plug was removed in our presenee, and the plate 
was apparently firm and solid in front of the bottom of 
the hole, whose depth was alittle over 2in. The plate 
maintained its high character even in this spot. : 

Now to deal with the general behaviour of the “ Ellis 
Tressider” plate before us. It unquestionably the 
most remarkable result yet obtained in this country. It 
may be observed that it differs from most of the plates 
hitherto tried in being 10in. thick only instead of 10}in. 
Further, it has been attacked by five Holtzer steel pro- 

| jectiles instead of three Holtzer and two chilled iron shot. 
Yet under these circumstances it has defeated the attack 
without very materially suffering. This is no doubt due 
to the fact that the face has been made sufficiently hard 
|to break up the projectiles very abruptly—so abruptly, 


Sixteen pieces were recovered, weighing 74]b. | must attract much attention, and will be compared | indeed, that the white splash which we so often refer to 

The fourth round—No. 2702—struck 2ft. from the | with American trials. It is, however, fair to note, | is seen, and also the so-called “fuzed points,” resembling 
proper right and 2ft. from the bottom, and broke up as | that these remarks appear to be much more full | those of chilled projectiles. Fig. 3 shows a photo- 
in previous rounds, making a circular indent about 9}in. | than those recently made of the trial in America. | graph taken of the edge or profile of the plates, 
in diameter; penetration not known, as the point | It may be seen, for example, that no remark was and Fig. 4 of the assembled fragments of the first 
remains fuzed in the indent. Five fine cracks radiate | made even of the gashes apparent in the photograph | three projectiles. This is the kind of plate we 
from indent, and two very fine circular cracks extend 6in. | to which we called attention, whereas in the case of the | should consider the most perfect for a ship 8 side. 
and 12in. from the bottom. Bulge in rear, 0°47in. high English trial with which we are here dealing, minute It has been tested in the most severe direction, that is 
and 15in. by 17in. in area, with one vertical crack, 1*7in. | face cracks are noted which are not only imperceptible in by direct fire, and has broken up the best projectiles that 
long, 24in. below the centre of the bulge. Twenty-nine | the photographs, but which ‘we are informed cannot now | can be made as if they were mere chilled iron. Obliquely, 
pieces were recovered, weighing 15}]b. (No. 2703 in | be detected in the plate itself. We do not lay special | the shot would shiver against such a face with an effect 
Figs. 1 and 2). | stress on the gashes referred to. They are probably due | rapidly diminishing as the direction becomes more 

The fifth round (No. 2704) struck’4in. above and 4+in. to | to pieces splitting away from the plate face. We call oblique. oe ' ' 
proper left of the centre of the plate, and broke up as in | attention to the fact, however, as justifying the assump- | Through the courtesy of Captain Folger, chief of % 
previous rounds, making an indent 8in. by 7in., point | tion that a quantity of minute detailed notes are made United States Bureau of Naval Ordnance, we are now able 
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STEEL PROJECTILES AFTER IMPACT 












to give herewith a photograph of the Harvey nickel plate 
tested at Bethlehem. This, indeed, is an admirable 
late. The actual effect of each round we cannot give in 
the detail with which we have dealt with the Tresidder 
plate. It may be seen in the photograph that a crack 
extends from the apparent right-hand upper point of 
impact to the top edge of the plate. We have also 
heard, since receiving this photograph, of the existence 
of this crack from the arcount of a man who has seen 
the actual plate, who also states that one bulge is nearly 
perforated through, having a small star-shaped opening 
in its centre. We cannot speak as to minor effects not 
shown in the photograph, but in justice 
to ihe plate we must point out that any 
apparent hint of a crack running down- 
wards about the proper right centre of 
the plate, must be disregarded, being 
due to the card of the copy of the photo- 
graph sent having cracked in the post, 
and produced crinkles which are diffi- 
cult to deal with in a self-printing pro- 
cess, such as we employ in these reports. 
We may add that we are informed this 
plate differed from the one tested in the 
government trial by an alteration in the 
process of preparation, which we are 
probably not intended to publish. 

Now arises the delicate question of 
odious comparison” between this plate 
and the Harvey nickel plate of the 
Bethlehem Company, reported in our 
issue of August 19th last. The Ameri- 
can plate tested in the Government 
trial, of which we have given the photo- 
graph in the issue referred to, had 
broken at one corner, and had on its 
proper left been pierced through, the 
points of the projectiles reaching past 
the back of the plate. The plate, 
which was tried privately at Bethlehem, 
is the better plate of the two, judging 
from the photograph of this plate 
which has been sent to us. The Ameri- 
can plates resisted the attack of 8in. 
Holtzer projectiles fired with a striking 
velocity of 1700ft., while the Tresidder 
plate resisted 6in. projectiles with 
1950ft. velocity—the former plate being 
10}in. thick, and the latter 10in. 
Theoretically, the former test is much 
more severe, the perforation being 
11‘7in., and the weight per ton being 
542°5 foot-tons, as compared with 9°95in. 
and 310:1 foot-tons per ton. If this 
statement represented the whole case, 
it would show that the American plate 
had been much more severely tried 
than the English one; but, inasmuch 
as the English plate in no case allowed 
the points to enter far, it is possible that 
it also could have borne a more severe 
trial. In fact, no one looking at the 
plate could doubt it. Further, it would 
not be fair to take the American plate, 
which was tried at Bethlehem, to the 
exclusion of the one submitted to 
Government, which was presumably 
judged to be the very best that could 
be made; and both plates, while more 
severely tried than the English plate, 
certainly suffered more—one end of 
the first of the two being distinctly 
inferior to the rest of the plate. Captain 


Tresidder also naturally urges that when projectiles | the 6in. shot. 


—to which he refers to bear him out, but, nevertheless, 
it only amounts to a “may be.” To support his case, 
the best course would be to subject a 10}in. plate of his 
own to the attack of Holtzer 8in. projectiles; but it is 
unreasonable to press this far, for there may not be the 
immediate opportunity of doing it. We believe, however, 
that steps are being taken to carry it out. Schneider 
holds that a projectile obtains an advantage against a hard 
faced plate by increase in diameter and bulk, and he 
and most authorities would, we think, believe, unless 
the contrary could be shown, that the 8in. Holtzer is 
sufficiently excellent to deliver a more severe blow than 


: ae. 
BETHLEHEM HARVEY NICKEL STEEL PLATE 


If not, it must be due to the very 


break on a plate, the blow inflicted is not neces- great increase in hardness of face which has been 
sarily proportional to the total energy, consisting | obtained since the Indian Head trials, when the effect of 


as it does 


of energy impressed beiore rupture. | the 8in. shot was much greater than that of the 6in. We 


Thus the destructive power of a projectile for the | understand that an opportunity may occur of these two 
attack of such a plate —— so largely on its | plates competing under similar conditions at Ochta—St. 


power to hold together, that 


e thinks it may be that | Petersburg—before long. There is to be a competitive 


a 6in. Holtzer projectile, which presumably is of the | trial of plates 10in. thick, probably early in the coming 
two sounder and stronger than the 8in., may, under the | winter, for which an Ellis-Tresidder plate is prepared. 
conditions of trial, deliver as severe a blow upon the | Schneider and St. Chamond are to compete, and, it is 
plate before fracture. This contention he supports by | said, a Russian plate also, and it is hoped that a Harvey 
quoting the Dutch trial, when an Ellis plate stopped | nickel plate will also figure. 


two 28 cm. shot of 5561b. and 1855ft. velocity, and 


On the whole, we may safely say that both these two 


7079 foot-tons energy; while a good 6in. projectile, of | plates—the Harvey nickel and the Ellis-Tresidder—are 
8296 foot-tons energy, would have perforated it completely. | far in advance of anything hitherto tried. The former 
Theoretically, Captain Tresidder's argument is sound | has the advantage in having borne, as most people would 
enough. We need not degrade the 8in. Holtzer to the | judge, the more severe trial. For the latter it must be 


rank of the chilled projectile—for such we think it was urged that the Harvey nickel plates suffered more 








severely than the Tresidder plate. However, we do 
not wish to criticise further. Bethlehem has certainly 
astonished the world with the wonderful success achieved 
already in armour manufacture. England—we might 
almost say Europe—ought to be glad to have the Tre- 
sidder plate we give in this article to compare with it, 
for there has been nothing else, to our knowledge, 
hitherto tried that could be thus brought forward. 








THE AMERICAN COKE MANUFACTURE. 


| One of the “bulletins” issued by the United States Census- 
office deals at length with the manufac- 
ture of coke in the Flat Top region of 
Virginia and West Virginia; and some of 
the facts have interest to producers and 
users of coke here. In three recent years 
the production of coke in the centre 
named has been nearly trebled. The 
Flat Top region coal makes ‘‘ a most excel- 
lent coke,” but the census reporter states 
that “it is not so bright as the Connells- 
ville,” though it is lower in ash than the 
well-known American coking coal. The 
ovens used in the manufacture are almost 
exclusively the beehive type—the latest 
examples being 12ft.in diameter and 7ft. 
high. At the time of the report there 
were 1833 ovens builtin the district, the 
largest number being in what is called the 
‘‘ Elkhorn ” part of the coalfield; but there 
were others that were either contem- 
plated or building, to not much short of 
double the number stated. The yield of 
coke is generally placed at 62°5 per cent. 
of the coal, but in practice there is great 
variation; and the cost of a ton of coke 
also fluctuates greatly, though one of 
the averages puts it at about 6s., the 
“ton”? being the short American one. 
The hours of labour, it may be noticed 
in passing, are ten per day for the day 
men, but the miners who are paid by the 
ton, sometimes shorten the period. At 
the coke works there are paid for wages 
and salaries in the latest year reported 
on £30,000; and thus the comparative 
extent of the manufacture in this, one of 
the newest of the coking coalfields of the 
United States, can be in some degree 
appreciated. It is one of the results of the 
growth of theiron industry in the south of 
the United States, for the bulk of the coke 
is sent to places south of Bristol in Tennes- 
see; and it may be not unfairly estimated 
that there will be a continuance of that 
increase. Whether the coke is made on the 
best methods may be as yet doubted, for 
some attention is given to the large waste 
in the process of coking, but this is in 
part ascribed to the employment of 
“coloured” labour. There have been 
trials of newer forms of oven than the 
old beehive, but as yet there has not been 
the introduction of any of these perma- 
nently into the district; nor has the crush- 
ing of the coal been adopted on any scale 
of great extent, though it is attempted. 
Should there be the large development 
of the manufacture in the next few years 
that there has been in the past, it may 
be fairly anticipated that with the en- 
larged competition that usually results 
there will be attempts to systematise and 
improve the manufacture, so as to enable 
a more economical method to be followed. 
But the growth of the manufacture has 
already been rapid, and the enlargement 
of the areajof disposal of the product is shown also to 
have been quick, whilst the capital employed has gone on 
enlarging. Probably, therefore, the conclusion of the census 
reporter is a sound one, that “the coal peculiar to the dis- 
trict possesses high coking qualities,” aud if so what is 
known as the “ Pocahontas ” district may have great vitality. 











THE Raitways IN New SovutH Wates.—The report of the 
Railway Commission for the year ending June 30th, just published 
at Sydney, shows that the earnings of the railways and tramways 
amounted to £3,400,000, and the expenditure to £2,160,000 
leaving a net return to the Treasury of £1,240,000, or over 34 per 
cent. on the total capital. The increase in the traffic for the year 
represented £130,000. The general results are considered very 
satisfactory. The number of train miles has been reduced, and the 
gross and net earnings per train mile show an increase of 7d.’ since 
the establishment of the Commission. The use of safety appliances 
has been extended, and a large sum from the working expenses 
has been spent on the renewal of lines and stock, The working of 
the tramways issatisfactory, a profit of over 5 per cent. being made, 
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RAILWAY MATTERS. 

On Tuesday the line of railway connecting Jaffa with 
Jerusalem was pleted, and a | tive has passed close up to 
the walls of the most sacred city of antiquity. 

Tue old standard 90 Ib. rail, which has been in use by 
the Pennsylvania Railroad Company, is to be gradually done away 
with, and in the future, on the main lines, the standard rail will be 
100 Ib. to the yard. 

In the quarter ending March 31st, of the 88 rails which 
broke 37 were double-headed, 43 were single-headed, one was of 
the bridge pattern, and seven were Vignoles rails; of the double- 
headed rails 27 had been turned ; six rails were made of iron and 
82 of steel. 


Mr. Eppy, the Chief Commissioner of Railways, 
Australia, has been presented with an address signed by 20,000 
— expressing the sy of the Colony of New South 

¥ ‘oun 
in 





ales on account of the wu ed charges brought against him 
tion with the t of the railways. 


Tue Annual Congress of Railway Delegates, convened 
by the Amalgamated Society of Railway Servants of England, 
Ireland, Scotland, and Wales, will be held at the Memorial Hall, 
Farringdon-street, on Tuesday, October 4th, and following days, 
and will be presided over by Mr. Walter Hudson, of Darlington, 
the President of the Society. 


An application has been forwarded to the Swiss Federal 
Council by Messrs. Masson, a prominent banking firm of Lausanne, 
for a concession from the Government for the construction of a 
railway across the Simplon Pass, the steepest section of the line to 
be on the cog-wheel system. The total length of the propose 
railway, which would extend from Brigue to Domodossola, is 
54 kiloms., and the longest tunnel 8500 metres—over five miles, 
The estimated cost of the undertaking is thirty million francs. 


Tue Illinois Central Railroad Company is building a 
new passenger station costing over a million dollars, that will 
extend along the lake front from Park-row to Twelfth-street, 
Chicago, with a frontage on Park-row of 220ft. Are and incan- 
descent lamps will furnish the illumination, and electric motors 
the necessary power used within the building, contracts for which 
have not yet been + The unobstructed outlook over Lake 
Michigan will make the waiting-room unequalled in attractiveness, 
while another feature will be a marble-lined subway, extending the 
entire width of the station, with marble steps on each side, by 
means of which any train can be reached without crossing a single 
track or climbing over platforms. We bave subways in this 
country, but we do not line them with marble. 


Tue proposed Chesapeake and Delaware Bay Ship 
Canal is estimated to cost only 2,358,135 dols., and a company is to 
be organised to push the enterprise. Thep t canal ti 
the two bays is navigable for vessels drawing ft. of water. It 
extends across the Maryland peninsula, and has a total —_ of 
138 miles, the greater part of which is a natural waterway. ere 
are three locks on the canal, each 24ft. wide and 224ft. long. 
The summit level is nine miles long and 16ft. above tide water. 
For a distance of about three miles on this level the canal 
through hills of sand and clay about 76ft. high. About 3,500,000 
cubic yards were excavated in building this section. For most of 
the remaining portion of the canal’s length the ground on each 
side is low and swampy, affording excellent facilities for tipping 
spoil. 

CuINEsE railway building is expensive work, even at 
10c. per day paid for common labour. Consul iner describes 
the building of a 17-mile line now being constructed to bring coal 
and iron from the Wang-Shan-Shih mines. Work had been going 
on eight months, and the road will be finished in three or four 
months more. The work is costing more than it would in England, 








owing to the r physique of the labourers. A barrow that a 
Euro could easily trundle full is only half-filled, and it takes 
two 


hinamen to push it at a — slow speed, with many stops for 
rest. To humour the people land is bought at 300dols. per acre, 
or more than twice its value. Cut limestone for bridges and 
culverts is very expensive, and the expense of breaking stone for 
ballast is so great that iron ore is being The rails and metal 
ties all come from Germany, and the engineer is Mr. Schweidt- 
weiller, an ex-attaché of the German Legation at Pekin. 


In the first quarter of the present year 137 persons 
were killed and 232 injured on our railways. Of these 31 of the 
killed and 179 of the injured were passengers. Of these six were 
killed and 19 injured by falling between carriages and platforms— 
viz., five killed and eight injured when getting into, and one 
killed and 11 injured when alighting from, trains; three were 
killed and 108 injured by falling on to platforms, ballast, &.— 
viz., one killed and 14 injured when getting into, and two killed 
and 94 injured when alighting from, trains; nine were killed and 
three injured whilst passing over the line at stations; 22 were 
injured by the closing of carriage doors ; four were killed and six 
injured by falling out of carriages during the travelling of trains ; 
and nine were killed and 21 injured from other causes. Seventeen 
persons were killed and four injured whilst ing over railways 
at level crossings—viz., 13 killed and two injured at public level 
crossings, three killed and one injured at occupation crossings, and 
one killed and one injured at foot crossings. Fifty-nine persons 
were killed and 31 injured when trespassing on the railways; 16 
persons committed suicide on railways; and of other persons not 

jifically classed, but mostly private people having business on 
the companies’ premises, 14 were killed and 18 injured. 


THE company of Greek capitalists, which a year ago 
took up the work of cutting the Corinth Canal, abandoned by the 
old French company, seems to have met with very fair It 


NOTES AND MEMORANDA. 


From “ Daggers down!” at 1.50 on the 8th inst., till the 
* bursting of the cradle” at the bow, there cingned exactly sixty 
seconds. During this tous minute, the ia travelled 
550ft. on the launching ways, or at the rate of 9°2ft. per second. 


Proressor HoLpEN announces that the Lick telescope 
has revealed the existence of a fifth satellite to Jupiter, with a 
period of twelve hours thirty-six minutes ; its distance from the 
centre of the planet is 112,400 miles, and its light compares with 
that of a star of the thirteenth magnitude. 


TxE United States Navy Depertanant has received the 
following telegram from Lieutenant Peary, dated St. John’s, New- 
foundland :—‘‘The United States Navy claims the highest 
discoveries in Greenland on the East Coast. Independence Bay 
is situated in 82 deg. north latitude and 34 deg. west longitude. 
It was discovered on the 4th of July, 1892. Greenland Ice-Cap 
ends south of Victoria inlet. The highest point heretofore 
attained on the east coast is about 75 deg. or 77 deg. north latitude, 
made by Holdenby, a German. The highest on the west coast is 
88 deg., made by Lockwood and Brainard, of the Greely Expedi- 
tion.” 


THE proprietors of the Birmingham Daily Gazette and 
Weekly Mercury are employing electricity as the motive power for 
driving their large printing machines. e motors—two in number 
—are connected with the mains of the Birmingham Electric Supply 
Company in High-street, the current from which maintains a 
constant pressure of 110 volts. The motors are exceedingly neat 
and compact, and they are controlled with perfect ease by a few 
conveniently placed switches. The smoke and heat of engine 
furnaces is done away with, and one great advantage is that the 
power is available by day and night, and the two large machines, 
each capable of producing 20,000 copies of the Daily Gazette, ready 
folded, per hour, can be set in motion at any moment. The whole 
of the plant has been supplied by Messrs. Fowler, Lancaster, and 
Co., who have also installed the electric lights, and they have every 
reason to be satisfied with this important and novel application of 
electricity. 


Tue electric search light on Mount Washington, N. H., 
is, according to an American exchange, going to revolutionise 
the system of signalling. The distance between the station and 
Portland, Me., is about 85 miles in a bee line, yet even at that 
distance a message was flashed through the air, which was read by 
a telegrapher on the top of the Western Union building in that 
city. The source of the ligbt itself was not visible from the 
Western Union building, but its beam was clearly outlined. 
Telegraphic communication had been established between the 
tower and the roof of the Western Union building, and at 
9.30 o’clock the electric light was turned on and the beam directed 
toward Portland. The beam of light which was seen by the Port- 
land operator was at least 80 miles above him, and was itself 
110 miles long at the point where it reached his vision. It was so 
sharply en even at that distance, that the flashes could be 

with ease. 


A certTatn Mons. Deloncle has started the idea that a 
monster, or rather a monstrous, telescope shall be constructed for 
the Paris Exhibition to be held in the year 1900. The ee is 
tobe a reflector with silvered gl ss mirror with a focal length of 
about 130ft. The mirror is to be 9ft. 10in. in diameter, and will 
weigh about 9 tons. All sorts of things are expected of this tele- 
scope. Those who have had any experience in telescope work 
know, however, that these promises cannot be fulfilled. Granted 
that the instrument is perfect, its immense area will be none the 
less useless. The utility of a telescope depends on the aérial con- 
ditions, and years might elapse before it was possible to use such a 
telescope with advantage. a the t Leck telescope with an 
object-glass nearly 3ft. in diameter placed under presumably the 

ible ati heri diti bas proved thoroughly dis- 
work is done with 8in. refrac- 








appointing, and it is said that better 
tor at the same observatory. 


THE results of some interesting experiments in regard 
to persistence of vision have been given in a paper on that subject, 
read by Mr. Ervin S. Ferry, of Mount Vernon, N.Y., before the 
American Association for the Advancement of Science. His con- 
clusions entirely disagree with the old theory that the persistence 
of vision depends on colour. ‘‘ According to the old theory,” said 
he, ‘* when it was noticed that the image produced by the spokes 
of a revolving wheel was more or less persistent, according to the 
colour of the spokes, it was reasoned that persistence of vision 
depended on colour, and I think the experiments of the last year 
upset this theory and indicate that colour is not the important 
feature, but brightness of light. The experiments were carried 
out by taking the normal eye and measuring the direction of that 
impression for different colours. It was found that these varied 
from 8-1000 of a second to 36-1000 of a second, depending upon the 
brightness of light. We next experimented upon colour-blind 
people, and found that colour made no difference in the change of 
the phenomena.” 


ADVERTISING in, or rather, on the clouds, will, we are 
sorry to say, soon be an accomplished fact. An enterprising firm 
is now erecting the necessary apparatus on a roof in the Strand, 
The following extract from a circular now being issued will give 
our readers a notion of what they may ex :—‘* The invention 
ean be operated whenever there are clouds visible in the heavens, 
and during foggy weather almost any size or any style of advertise- 
ment, including portraits, drawings, with or without 
colours ; in fact, by its utility, the very heavens will become a 
great ‘ bulletin board,’ announcing events, chronicling election or 
battle results, &c. &. Brief announcements of the contents of 
the daily Press, such as are now used, only immensely enlarged. 
Its application to commercial advertisements is simply without 





will be remembered that the failure of the French concern was 
due largely to their not being sufficiently uainted with the 
geological strata through which the canal was to be cut, and that in 
consequence of the loose silicious character of the soil the banks had 
to be cut away more obliquely than had been calculated for in the 
plans. An enormous quantity of earth beyond that estimated had 
to be removed, and the company saw its capital swallowed up 
before four-fifths of the work had been done, with no prospect of 
the canal being completed within the specified time. x ot a small 
part of this capital was thrown away upon the purchase of 
machinery, which, on arriving at the Isthmus, was found to be 
practically useless, thus repeating the experience of the Panama 
failure. hen the French company went into liquidation it had ex- 
tracted 8,200,000 cubic metres out of an estimated total of 10,600,000 
cubic metres, and the new Greek concern had, therefore, to remove 
2,400,000 cubic metres of earth. Supplementary works being 
thought necessary by the engineers, this total was increased by 
800,000 cubic metres. At the meeting of shareholders recently 
held at Athens it was reported that two-thirds of this work had 
already been done, and it was expected that by the next meeting, 
a year hence, the canal would be completed. No particulars, how 
ever, were given to the shareholders, and engineers in France are 
consequently inclined to doubt that such progress has been made. 
Notwithstanding this disbelief in the success of the Greek under- 
taking, it is pretty certain that the company will finish the work 
within the time specified ; and, if necessary, the Hellenic Government 
would make a further concession. The enterprise is of so tan 
importance to the commercial welfare of the country, that it is not 
likely to be hampered ‘n ~ way by arbitrary restrictions, and 
now that the canal is so far advanced no further impediments need 
be anticipated. When the canal is finished it will allow of a short 
and convenient passage for a considerable tonnage of vessels going 
to and from the Dardanelles, 





, such as stock quotations, advices, racing results, &c. &c. 
Fancy soaps, famous pills, electric belts, in immense letters at will. 
Its application to military and naval signalling is also very ex- 
tended, and brings all Governments into the list of probable sub- 
scribers or purc rs. ‘Cypher signalling on the clouds’ in 
time of great battles will be one additional method for generals 
and admirals issuing their orders, receiving reports, &c. &c.” 


Tue New York Sun says that the remarkable auroral 
disturbance on July 16th produced curious phenomena on the tele- 
graph circuits and instruments of submacine cables and aerial land 
lines. The most interesting effects were noted on the delicate 
instruments of the Atlantic cables, and with these, on account of 
their peculiar construction, various phenomena of the auroral dis- 
turbance could be noted that were not possible on land-line instru- 
ments. With the latter the effect was simply to put a current or 
a ground on the circuit, which broke things up generally and pre- 
vented all communication. On the cable instruments the length, 
intensity, and direction of the waves of electricity were recorded 
accurately. The effects were noted on the instruments of the 
cables that run into New York from Nova Scotia, and on the leng 
cables at Nova Scotia and Newfoundland. It was on the long 
Atlantic cables that the auroral effects were displayed most 
strongly. The syphon recorder, the instrument used for submarine 
cable telegraphing, is the most sensitive kind of galvanometer in 
practical use. The auroral disturbance interrupted communication 
entirely. During the disturbance, especially between the hours of 
eleven and three midday, the syphon or needle was deflected inter- 
mittently very strongly from the zero or middle position, and it 
swayed first to the right and then to the left. The movement of 
the needle was very slow. The effect of a severe thunderstorm on 
a cable instrament—felt often when the storm is far at sea—is a 
ee jerk of the syphon, the effect lasting only an 
instant, 
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MISCELLANEA. 


Puians for the new Prussian Houses of Parl 
have been completed. The estimate is £500,000 and the 
years, 


THE west bank of the Leeds and Liverpool Canal at 
Litherhead, about four miles from Liverpool, broke away early o 
Taesday morning, allowing the water to escape in an swe 
volume down the declivity, and to flood to a considerable de th 
Sees lands adjoining towards the Lancashire and Yorkshire 

way. 


THE wages of marine engineers on the great lakes, j 
the Lake Carriers’ Association, are now, for Sm cdg 
Chief engineers, £23 to £25 per month ; second engineers, £15 to 
Slams chiote, Z16 to £90 seconde, £12 te 21a esac sind: 
class chiefs. * seconds 12 to £14: fi . 
month ; oilers, £6 to £7. , ; firemen get £8 per 


THE most recent estimate of the capital invested in 
the electrical industries in the United States is £140,000,000, and 
of this amount £70,000,000 represents the proportion which ‘elec. 
tric lighting and power have attained; £20,000,000 is also the 
estimated investment in electrical supplies of which the electric 
lighting and railway appliances constitute a large proportion. 


THe Paper Making, Printing, Stationery and Allied 
Trades Exhibition and Market will open for ten days at the Royal 
Agricultural Hall, London, on Tuesday next, September 20th. A]! 
the recent inventions and improvements in connection with these 
important industries will be on exhibition, the details of practical 
printing will be shown in its various branches, and in most 

t the hinery will be in actual operation. 


AurHouaH the final date for the receipt of applications 
for the allotment of space at the Chicago Exhibition has been fixed 
for the 30th inst., some six hundred intending Austrian exhibitors 
have already applied for room, and the space to be devoted to 
German exhibits is already fully allotted. A meeting of German 
and Austrian architects is being held at Prague in order to secure 
a uniformity in the decoration of the German and Austrian Depart- 
ments at the Exhibition. 


One of the most remarkable engines in the United 
States in point of length of service and efficiency in running is at 
the works of the Corliss Steam Engine Company, Providence. It 
has a record of nearly fifty years of steady work, and, to all appear- 
ances, is equal—says the American Hngineer—to a second half- 
century of driving. It is one of the earliest of the engines designed 
by the late George H. Corliss, and is of the type made familiar to 
thousands by the Centennial engine. 


Messrs. T. AND R. Lees, of Hollinwood, near Manchester, 
have patented an improved saw sharpening machine, for sharpening 
both frame and circular saws, by means of a revolving emery wheel 
which is fixed on a counter-balanced arm, which is brought down 
by hand on the saw to be sharpened, and it is so arranged that it 
will top, gullet, and bevel either frame, crosscut, or circular saws, 
with — form of tooth. The bracket carrying the saw is 
adjustable, and can be fixed in any position, so as to give any 
— of lead to the tooth, and the gullets are sharpened at the 
same time. 
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Tue difficulty frequently experienced in securing a per- 
fectly sound and tight joint with the ordinary threaded tubes is well 
known, and Messrs. John Cowley and Son, of Hyde, have 
introduced a very simple expedient for overcoming this difficulty, 
by adopting conical threads, so that they readily adapt themselves 
to any slight inequality in the tube, and can be screwed up much 
more tightly than with the ordinary threads, The firm are making 
machines fitted with dies specially designed for cutting these 
conical threads, and so arranged that the full thread is attained at 
one screwing, as in other dies, 


THE new rock-cutting dredge Poseidon has, says the 
Sydney Morning Herald of the 30th July, started work at the 
entrance to Newcastle Harbour. A trial of the rock-cutter was 
made on Thursday, and gave every satisfaction. The Poseidon is 
now moored on the southern side of the fairway, and to the east- 
ward of the lightship, where she commences the much-needed work 
of deepening the entrance to the Port, by cutting away the rocks 
that have so long been an impediment to shipping, inasmuch as 
deep draught vessels were unable, in consequence of the existence 
of these rocks, to load to their load line. The progress of the 
work will be watched with interest by all interested in the welfare 
of Newcastle. This is a triple rock-cutting apparatus built by 
Messrs. Lobnitz and Co., Renfrew. The cutters are eight tons 
each, and remove the rock under water without the use of ex- 
plosives on Lobnitz’s patent system. 


By a very simple arrangement, Messrs. Wm. Brooks 
and Co., of Victoria Bridge, Manchester, bave effected an improve- 
ment in wire sieves for foundry purposes, It is well known that 
the large number of perforations which have to be made in the 
wooden rim for sieves with anything like a fine mesh, is one of the 
chief sources of weakness, and the consequent splitting of the 
wooden rim frequently renders the sieve useless long before it is 
actually worn out. Messrs Brooks and Co. have patented an 
arrangement whereby the wire mesh, which is fixed in a narrow 
metal rim, is made practically independent of the wooden rim to 
which it is secured, either by a few staples, or by being wired to 
the cross bars underneath. By this arrangement the wooden rim 
it not weakened by a large number of perforations round the 
bottom, and the wire sieve, when worn out, can be readily 
removed and replaced with a new one. 


Bins for the construction of the new Croton dam were 
a for the second time by the Aqueduct Commissioners, New 

ork, on August 24th. There were five bids, as follows :—Jas. S. 
Coleman, New York, 4,150,573 dols.; H. H. Brown, New York, 
4,181,464 dols, (same bid on June 29th); Timothy J. Sullivan, 
Albany, N.Y., 4,314,865 dols.; John McQuade, New York, 
4,403,800 dols.; Winston, Crimmins, Washburne, and Company, 
4,527,769 dols.—against 4,763,449 dols. on June 29th. The bids 
submitted on June 29th ra from 3,527,640 dols., by the Ryan 
and McDonald Construction Company, Baltimore, Md., to 
5,549,998 dols., by Wm. Russell Allen and others, St. Louis. The 
estimate made by Chief Engineer A. Fteley, M. Am. Soc. C.E., 
was 4,574,820 dols. The Aqueduct Commissioners rejected the 
previous bids because, as stated in their own language im our issue 
of August 4th, they rded the lowness of the lowest bid ‘‘as 
offset by the limited financial responsibility of the corporation 
making the bid.” 


Up to the present time English companies have 
enjoyed the exclusive privilege of cable laying; they have laid 
themselves out particularly for this branch of enterprise, and the 
perfection of their arrangements placed them for the time being 
beyond the possibility of competition from foreign bodies. Now, 
however, the monopoly has been destroyed by a company at Calais, 
the Société Générale des Telephones Francais, which has just made 
and laid down a cable from Marseilles to Oran, a distance of 
1170 kilometres, The work was carried out under the direction of 
M. Paul Wallerstein, engineer to the company. Much is being 
made in France of the fact that not only is the cable of French 
make, but the vessel carrying it is French, and is manned by & 
French crew. The vessel, however, was originally English, and 
was known as the West Meath; it was bought by the French 
company and renamed the Frangois Arago. Moreover, it was 
found impossible to get together a sufficient number of French 
engineers experienced in cable laying, and the work had to be 


carried out under the direction of five English engineers, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveavu and Onevitiet, Rue de la Banque. 
BERLIN.—Asuer and Co.,, 5, Unter den Linden. 
VIENNA.—Genro_p and Co., ‘ 
LEIPSIC.—A. TwieTMeyvER, 
NEW etn oe 





Bookseller. 
News Oompany, 88 and 85, 
ne - street. 








PUBLISHER'S NOTICE. 


* * With this week's number is issued as a Supplement a Two-page 
* Engraving of the Sand Pump Dredger Thyboron. Every copy 
as issued by the Publisher includes a copy of the Supplement, 
and pe ele Bes are requested to notify the fact should they not 


recewe ut. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPE! 
LONDON.” - 


*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request ts to ies. 

*,* All letters intended for insertion in Taz Enorveer, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can taken of anonymous communications. 

A. W. 8.—The power given off will be the same in either of the cases you 
name. 

C. B.—Electrical appointments on board ship are obtained either through 
the makers of the machinery, or through the directors or owners. They are 
much sought after by young men, who seldom keep them long, as the work 
is, asa rule, very hard, very hot, and very worrying. The pay is about 
£7 a month and board, the electrician messing with the engineers. Without 
introductions you have little or no chance of an appointment. Going to 
sea will not interfere with your future prospects, as you are certain not to 
remain long on board ship. 





TIMBER BRIDGES. 
(To the Bditor of The Engineer. 

Sir,—May I ask through the medium of Tue Enorveer for reference 
to any book or other publication of recent date containing information as 
to cost of construction and maintenance of timber bridges ? Ww 

Cumberland, September 5th. - B.S. 


SILICATE COTTON. 
(To the Bditor of The Engvneer.) 

Srr,—Will any reader give me names and addresses of firms that 
supply silicate cotton for non-conducting purposes, or of any other 
first-class non-conducting material ? 

August 31st. W. 8. R. 





SUBSCRIPTIONS. 

Tar Enorneer can be had, » from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
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In consequence of the reduction of postage on newspapers to one wniform 
wate for any destination outside the United Kingdom, Foreign 8 i 
tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
THe ENGINEER weekly and post . Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tain Paper Copres— 
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ADVERTISEMENTS. 
‘7 —- a cps tne 4 L nos | under is three shillings, 
every two lines one ‘ing and sixpence; odd li 

charged one shilling. : The line averages pon words. Whenan Parodi 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
tical regularity, but regularity cannot be guaranteed in any such case. 

All except weekly advertisements are taken subject to this condition. 
for Displayed A mary” and “ special” positions 


Advertisements cannot be Inserted unis delivered before Six 


o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion , 
ALTERATI to standing p= ET ae pg 


later than Three o'clock on Wednesday afternoon in each week 


letters relating to Advertisements and the Publishi: wiment of the 
paper are to be addressed to the Publisher, Mr. Sydney i ) abode 
letters to be addressed to the Bditor of Tuk ENGINEER. 





, MEETING NEXT WEEE. 

NCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS.— 
Hed and Saturday, September 28rd and 24th, at Belfast. Friday :— 
%.30Ja.m.: Visit to the Belfast Waterworks—members will meet at the 





Great Northern Railway Station at 9.30 a.m. The og 4 will be under 
the guidance of Mr. Robert Corry, the Chairman of the Waterworks 
Committee. Luncheon will be provided at the waterworks. 6.30 p.m.: 
On returning to Belfast the members will dine together at Thompson's 
Restaurant, Donegal-place 8.30 to 10.80: Conversazione at the Queen’s 
College (kindly lent for the occasion by the President of the College). 
Saturday :—9.30 am: Council meeting. 10.30a.m: The members will 
meet, by permission of the Lord Mayor, in the City Hall, when the 
following —— will be read and disc , Viz.: (1) “* Progress of 
Municipal Affairs in Belfast,” by J. C. Bretland, M. Inst. C.E., City 
Surveyor; (2) * ee 4 with some Notes on its Engineering and 
Sanitary ,” by W. J. Robinson, A.M. Inst. 0.E., ee tn 
12.30 p.m.: Visit to Queen's Bridge, Albert Bridge, and M Drainage 
Works. Luncheon will be provided at the works. 8.30 p.m: Reception 
at Ballymenoch House, County Down, by the Lord Mayor and Lady 
Dixon. The members will proceed by the 3.15 train—County Down line 
—taking tickets for Holywood Station. 








DEATH. 


On the 10th September, at Norwich, Jonn Smrtu Sprout, formerly of 
Cambridge, for many years District Superintendent Great Eastern 
Railway, aged 71. 
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ELECTRICAL TRACTION. 


THERE are two aspects of electrical traction which 
claim consideration. The first is mechanical ; the second 
commercial. What can be done in the way of hauling 
loads? What will it cost to do the hauling? It is with 
the first subject that electrical engineers have hitherto 
most concerned themselves, and properly so, because 
before we need proceed to calculate about the price of a 
thing it is necessary to satisfy ourselves that it can be 
obtained at any price. But indications are not wanting 
that the world is getting beyond this preliminary stage, 
and very soon the only question to be discussed will be 
the relative cost of different methods of attaining the 
same end. For example, it is known that a railway train 
can be propelled either by placing separate motors under 
each coach, or by using a single electrical motor to do the 
hauling. So far in this country we have but little data 
to go upon. In the United States they are better off, 
and American engineers and electricians begin to think 
that they have sufficient information to enable them to 
form useful opinions on the point at issue. Probably no 
one in the United States is better qualified to speak with 
authority than Mr. Frank J. Sprague, and for this reason 
the inaugural address which he delivered last year at the 
general meeting of American Institute of Electrical 
Engineers, in Chicago last June, will be read with interest 
in this country. 

We shall not attempt to do more than indicate the 
view which Mr. Sprague takes concerning the commer- 
cial side of the electrical traction question. It is worth 
while to state at the outset that there are now at work 
in the United States, or being made, over 450 roads, 
equipped with 6000 cars ; over 10,000 motors, and 3000 
miles of track. The daily mileage is 700,000. In a 
single year 30,000 horses have been dispensed with; and 
the capital invested is estimated at not less than 
£15,000,000. But these are all tram lines; they do not 
include a single railway, properly so called. Mr. Sprague 
holds that the growth of electric railways will proceed 
somewhat in the following way: First, the street systems 
in the various towns; then connecting lines between 
adjacent towns following the line of highways; then 
longer connecting lines, either on the track of existing 
steam lines, or, growing bolder, on exclusive rights of 
way on the same order; then will come suburban traffic 
on a larger scale, and freight transfer systems, and 
finally the more ambitious project of trunk line service 
under limiting conditions. Mr. Sprague, be it noted, is par- 
ticularly careful to insist on the fact that electricity cannot 
do everything. He goes very minutely into the con- 
sideration of what is and what is not possible, and in 
some cases he shows that, however excellent in theory 
certain schemes may be, they cannot be used in practice. 
Thus, for example, one of the most important of all the 
difficult problems presented for solution is that involved 
in getting the electricity generated at the central station 
into the motors on the railway. Hitherto the overhead 
wire system has been used in the United States, nearly 
to the exclusion of all others. A wire supported on posts 
runs along the track overhead, and on this travels what is 
known as a trolley to pick the current up. Dozens of 
patents are taken out every year for trolleys, which are 
simply little two-wheeled carriages supported at the end 
of a flexible rod rising from the roof of the tramear. Yet 
it is very generally held that these methods will not 
answer for main line railway work; and one favourite 
alternative consists in excavating a trench between the 
rails and placing an insulated conductor in it. But it 
will be seen at a glance that this scheme will render 
transverse sleepers impossible, unless the trench is made 
in the “six-foot.” But Mr. Sprague says very plainly that no 
scheme of the kind can be made to pay. A centre rail may 
be acceptable on a system like that of the elevated roads, 
but in ordinary railroad work any ditch intended to drain 
a track so as to keep insulators dry and keep snow away 
from them would probably so open the track that any 
moisture and frost would cause upheavals of serious 
character, and the cost of maintaining the track would 
be prohibitory. The use of snow machinery for keeping 
the track clear would be impossible, and anything under- 
neath the cars is in the most exposed place for sustaining 
damage by defective rolling stock, pet continually liable 
to all sorts of mechanical injuries and accidents with all 
the evil results of interruption of current, short-circuiting, 
and stoppage of traffic. He finally concludes that only 
an overhead conductor is admissible. 

Having got a conductor, the next thing is to find a 
suitable motor. He concludes that nothing can be used 
for heavy work and large powers but the separate loco- 
motive system. The plan of having a separate motor 
under every vehicle is, he grants, ideally excellent, pro- 
vided that the electric motor was unlike all other mecha- 





nical appliances in that it never broke down or got out 
of order; and if a number of machines could be as well 
taken care of, cost no more, and show as little deprecia- 
tion as fewer machines of larger capacity operated as a 
unit. “Should we ever arrive, as we hope, at the 
provision of a single circuit alternate current motor, 
then, in view of the simplicity of its control, we may 
fairly hope for the distributed motor system.” It is 
obvious that in saying this Mr. Sprague had in his mind 
only passenger trains. The idea of fitting delicate 
mechanism under mineral wagons, for instance, is simply _ 
preposterous. As an example of what is contemplated 
in the near future, we may refer to the scheme now 
being developed for working what is known as the belt 
line tunnel in Baltimore. Electricity will be used in the 
tunnel to avoid the nuisance of smoke and steam. The 
duty of the motor will be to propel the train with engines 
coupled on, but not in operation, through a tunnel about 
6000ft. long. The conditions require the motors, which 
will weigh about eighty tons each and have a capacity 
of about 1200-horse power, to propel a 1200-ton freight 
train up an incline of 1 in 126 at a speed of fifteen miles 
an hour. Passenger trains of 450 tons weight must be 
regularly started from rest twice in the tunnel on this 
incline, and in an emergency the freight train must be 
started. The draw-bar pull, under regular duty, and 
when not starting, may be as high as 35,000lb. There 
will probably be in the United States within the next 
twelve months five electric locomotives at work, weigh- 
ing from forty-five to eighty tons each, and varying from 
700 to 1200-horse power. . 

Mr. Sprague is very definite as to the conditions of 
economy. He holds views which are identical with our 
own. In order that electricity may be used with as 
small an expenditure of money as will suffice with steam, 
the number of trains must be sufficient to give ample 
steady work to the machinery at the generating station. 
If, on the other hand, the trains are few in number, the 
cost of working would be prohibitory. ‘Make the 
number of trains sufficiently large,” says Mr. Sprague, 
“and the electric motor is the best means of propulsion, 
whether for high or low speed, whether for large or small 
cars. Decrease this number, and we must rely on steam 
propulsion, or, to put it in another way, the answer to 
the query, ‘ Will electricity take the place of steam for 
railroad purposes?’ is: Only in part, and then only 
when the number of units operated between the terminal 
points is so large that the fuel economy would pay a 
reasonable interest and depreciation on the necessary 
cost of the central station and the system of con- 
ductors.” But when there are many trains there are 
usually complicated arrangements for working them ? 
points, crossover roads, signals, &c., to be dealt 
with; and the dealing with them involves very serious 
difficulties. A little reflection will show that the con- 
ductors overhead must reproduce in effect all the 
lines of rails, switches, crossover roads, &c., below. 
That this can be done we may admit, but it has not been 
done yet on any considerable scale, and the chances of 
breakdowns and failure are enormous as compared with 
those existing on simple lines, such as are most tramways. 
Furthermore, Mr. Sprague contemplates a radical change 
in the whole system of signalling; and balancing all that 
he advances and all that may be urged on the other side, 
we arrive at the conclusion that there are very well 
defined limits to the use of electricity for propulsion. 
The nearest parallel perhaps that we can cite is supplied 
by gas and electric lighting. The use of the latter is 
rapidly extending; but no sensible person imagines that 
gas will be wholly superseded in the near future by elec- 
tricity. Each has its use. 

It would extend this article to unwieldy proportions if 
we considered what Mr. Sprague has to say on the sub- 
ject of speed. To this we may perhaps return. He 
advances certain propositions which are sufficiently 
startling, and makes statements which, if borne out by 
further experiment, place the whole subject of electrical 
traction on a different footing—one, indeed, with which 
economy has very little to do. 


ENGINEERING EXAMINATION PAPERS. 


THE position and attainments of the writer of a letter 
which we publish this week entitle his criticism to con- 
sideration. The examinations in question are those held 
by the Science and Art Department of South Kensington ; 
and it is unfortunately but too well known that South 
Kensington certificates are not worth the paper on which 
they are lithographed. Many thousands of young men pre- 
sent themselves every year; but we have never heard 
that any tangible result follows. Thus, for example, 
at the examination in elementary mathematies held on 
the 12th of May, 1887, no fewer than 19,882 candidates 
presented themselves. About one half obtained 
certificates. It is open to question if the united 
pecuniary value of these certificates to the successful 
students would have paid their omnibus fares. It is 
beginning at last to dawn on the South Kensington folk 
that the system which they have pursued for years is 
not quite what it should be, and changes are con- 
templated which may improve matters, and can- 
not make them worse. To avoid the chance of being 
misunderstood, we may explain that certificates granted 
by such universities as London, Oxford and Cambridge, and 
by the College of Preceptors, are worth a great deal to the 
fortunate possessors. Thus, for example, the London 
matriculation serves to open the door for students to 
almost any of the learned professions, as, for instance, 
medicine. A youth looking for an engagement in the 
City has very little chance of getting anything worth 
having unless he has passed the Oxford and Cambridge 
Local or the College of Preceptors. But to the South 
Kensington passes no value seems to be attached; and 
this is no doubt one reason why so much dissatisfaction 
has been expressed over and over again with the Science 
and Art Department. We have not the least intention 
of wearying our readers’ by going into details and thrash- 
ing out an old subject. The question raised by our corre- 
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spondent admits, however, of being dealt™with quite 
apart from South Kensington. By what means the 
attainments of a young engineer may be best tested is, 
indeed, a subject well worth ample discussion. 

There has always, since the days of competitive exami- 
nations began, been open war between examiners and 
teachers. The former are driven to their wits’ end to 
prepare papers which will really sound the depths of a 
pupil's ignorance, and set cramming at defiance; and the 
crammer, on the other hand, does all that lies in his 
power to get just enough, and no more than will suffice 
to “ get him through,” into his pupil’s brains. For certain 
kinds of examinations this system works well enough ; 
but it is to all intents and purposes useless for a young 
engineer, and it is even held by some persons that no 
examination of any kind such as that criticised by 
“Omicron Pie” is of the slightest use. We do 
not go as far as this, but certain facts should not 
be forgotten. One of these constantly overlooked 
is that the teacher is put on his trial quite as 
much as the pupil by independent examinations, pro- 
vided these are properly conducted; and this is one 
reason why we not unfrequently receive complaints more 
or less like those which we publish this week, concerning 
the action of examiners. It is a well-known “tip” that 
the questions set by examiners tend to be repeated. 
Candidates have accomplished wonderful things by 
buying a complete set of examination papers for twenty 
years, and getting up the answers to all the questions. 
The chances are a thousand to one that the twenty- 
first paper will contain the questions in a slightly 
different form which have appeared in the previous 
twenty, and the result is of course satisfactory to the 
candidate. But as regards engineering pupils we could 
hope for better things. We do not believe that any 
college can make either mechanical or civil engineers, but 
we do believe that when properly worked they can teach 
a great deal that will subsequently be useful to a young 
man. The criticisms of our correspondent really mean 
that the South Kensington papers are not calculated to 
ascertain the extent of the knowledge or the ignorance 
of a pupil. We may say at the outset that this is 
too obvious for comment, in one sense. But is it not too 
much to expect that they are or possibly can be? All 
questions of the kind set in “papers” must be ve 
limited in range, and cannot adequately deal with a host of 
subjects which could not be taught in colleges or schools. 
We are not, it will be admitted, we think, prejudiced in 
favour of South Kensington, but we cannot admit that 
the papers cricicised are bad of their kind. Such a ques- 
tion, for example, as No. 1 in “Elementary Steam” is 
very suitable to its purpose—* What is the thermal unit 
employed in this country? State its measure in foot- 
pounds. How many thermal units are expended in con- 
verting one pound of water at 60 deg. Fah. into one 
pound of steam at 212 deg. Fah.?” It may be added 
that the questions present a somewhat curious mixture, 
and would be the better of sorting, and a few of them 
are manifestly out of place. Thus, for example, 
question 32, about antique types of gas engines, are no 
doubt survivals from older papers, and serve to illustrate 
what we have said concerning the way in which examiners 
repeat themselves. Question 27, again, dealing with the 
Bourdon gauge, asks the pupil to “ Explain the principle 
on which such a gauge acts, and account for the result.” 
Seeing that mathematicians have not yet made up their 
minds on that point, it is perhaps scarcely fair to ask a 
pupil in the elementary stage to solve the riddle. 
Turning to “ honours,” we find that the examiners have 
approached without the smallest hesitation or doubt 
matters on which the widest diversity of opinion exists. 
For example, question 44 runs: “ Explain the method 
of drawing a combined diagram for a compound engine.” 
The word “the” is, of course, out of place here. It 
should, to give the pupil a chance, run, “Explain a 
method,” &c., &e. But perhaps the weakest feature 
in the whole examination is the sketching work. 
Many excellent draughtsmen cannot sketch at all, 
and many men competent to make admirable free- 
hand sketches are quite useless the moment they have 
to deal with a set-square and a drawing-board. To make 
this honours examination worth having, certain condi- 
tions should be laid down, proper appliances should be 
provided, and a general drawing of a steam engine should 
be made—such a drawing as could be turned out by a fair 
draughtsman in three hours. In this way it would be 
very quickly known whether the pupil did or did not 
possess any information as to the proper dimensions of 
parts, or the way in which they can be best secured to 
each other. We may add, however, that this sort of 
thing is only taught in a very few colleges or technical 
schools. 

We go so far with our correspondent as to admit that the 
papers set at South Kensington are not at all calculated 
to show whether a pupil has or has not been thoroughly 
taught mechanical engineering ; but then it may be urged 
that the papers are only intended for lads. The mistake 
is made that an importance is attached to them that 
they do not really deserve. We take it for granted that 
our correspondent’s pupils are in some way bound to go 
to South Kensington. Why, we cannot attempt to say. 
But it seems to us that the surest way to improve the 
Science and Art Department is to keep away from it 
until it learns to do better. Meanwhile, however, we 
suppose that a great many men in the same position as 
“‘Omicron Pie” wouldilike to have their pupils submitted 
to some independent adequate test. The only one we 
can suggest would be carried out by engineers, and we 
fear that it would prove somewhat disappointing in 
its results all round. An expression of opinion on this 
point from professors of engineering and lecturers 
generally throughout the country would be very interest- 
ing, and might prove useful. ‘Omicron Pie” might 
begin by sketching the general features of a system of 
examination which would be} superior to that of South 
Kensington. As we have technical schools and colleges, 
it is perhaps as well that professional engineers should 





know, on independent, competent testimony, not what 
is taught, but what the pupils learn. Profound igno- 
rance on this point is very widely diffused at present. 
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OUR FOREIGN TRADE. 


Ovr trade dealings with other countries are still on the 
down grade. Compared with the corresponding month of 
last year, the Board of Trade returns for August show an 
increase of £2,098,086 in imports and a decrease of £615,159 
in exports. The rate of decrease is not quite so large as in 
former months, which averaged a falling-off to the extent of 
about two millions. During the month the foreigners have 
sent us goods of one kind or another to the enormous 
aggregate of £34,844,365; for the eight months, £281,012,613. 
This is an increase of over two millions in the month, although 
of but £3,295,683 in the eight months. It has to be re- 
membered, however, that the eight months to August of 1891 
showed an increase of six and a-half millions sterling on 
August of 1890, so that the increase in the two years is equal 
to ten millions. So much for what the foreigner does with us. 
What do we do with the foreigner? A falling-off of £619,159 
does not look alarming at first sight; but when we consider 
exports as we regarded imports, it is serious enough. Thus, 
in the eight months ending in August of 1890, our foreign 
trade reached a value of £174,694,910, which in 1891 tumbled 
to £166,681,853, and in the similar period of this year to 
£151,375,929. In other words, comparing the trading of this 
year, so far as it has gone, with that of 1891 for an equal time, 
the decline is no less than £15,305,924; contrasted with the 
first eight months of 1890, it reaches to the tremendous total of 
£23,318,981. Now look at the business month by month. 
In August, 1890, £22,817,609; August, 1891, £20,670,489; 
August, 1892, £20,051,330. The decrease on the two years— 
or rather on the two-thirds of the two years—is £23,318,981 ; 
in other words, a million and a-quarter more than one- 
twelfth of the whole of our foreign trade has been wiped out! 
While our population is increasing, and aliens are constantly 
congesting the labour market, the trade of the country is 
attenuating at the rate of £23,318,981 in the first eight 
months of two years; and this although the falling-off for 
August is only one-fourth of the normal amount. If the 
average ‘‘ drop” is resumed this month, the decrease will be 
at least £31,000,000, as compared with the business done in 
the twelve months ending December, 1890. Is it not time 
that the gravity of these figures was fairly realised, and 
statesmen set themselves seriously to ponder the great 


TY | question of how to find work for the constantly augmenting 


army of those who stand idly in the market-place ? 


MACHINERY DISPLACING HAND LABOUR. 


AN epoch icularly favourable to machinery engineers is 
that in which the country finds itself in the closing decade 
of the current century. Never was there a time when 
business surroundings gave more assistance to the appeals of 
machinery producers for the employment of machinery for 
many purposes for which hand labour has hitherto nD 
considered alone suitable, or to possess qualities not equall 
obtainable by the adoption of mechanical modes of wor 
performance. The claims which workpeople in almost every 
department of industry are now putting forward for higher 
wages, shorter hours, and generally an increased share in 
what they are pleased to term “ profits of wealth,” were 
never before so numerous, and never before backed by such 
determination, and such a combination of unionist, social, 
and political aids to success. That in many trades the 
point has long since vanished when profit to any respectable 
amount was possible, imposes no obstacle to operative 
agitators. Under these circumstances capitalists and manu- 
facturers are everywhere beginning seriously to look round 
for additional mechanical means of dispensing with much of 
this expensive and dictatorial hand labour. Manufacturers’ 
extremity should be engineers’ opportunity, and machinery 
firms should lose no opportunity of seeking to demonstrate 
to manufacturing producers in all parts of the country the 
economies and the possibilities of performance latent in the 
latest examples of machine tools and other eo ape | manu- 
factures. A modern coal-getter affords one of the best 
examples of the change in favour of machinery which is 
coming over many trades which might be mentioned. The 
boot and shoe industry is another manufacturing sphere 
which might be cited. The Midland nut and bolt trade is 
yet another example, and in cultivating and edge-tool busi- 
ness machinery is increasingly displacing hand labour. 
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The Locomotive Engine and its Development: a Popular 
Treatise on the Gradual Improvements made in Railway 
Engines between the Years 1803 and 1892. By CLEment E. 
Srretron, C.E. London: Crosby Lockwood and Sons. 
1892, 

WE cannot blame Mr. Stretton for failing to accomplish 

an impossible task. The history of the development of 

the locomotive is far too voluminous to be adequately 
handled within the compass of a small octavo volume. 

The most that can be said is that our author has pro- 

duced a readable little book, free from glaring errors, and 

tolerably well illustrated. It will satisfy those who do 
not expect too much. Mr. Stretton, however, says some 
things which are, we think, scarcely justified by the facts, 
and his numerous and doubtless unavoidable omissions 
are accompanied by a few which leave us in some doubt 
as to whether they have been made purposely or in 
ignorance. Certain statements appear, too, which are, to 
say the least, doubtful; and as he never quotes an authority, 
it is not easy to settle the point. For example, he claims 
the invention of the blast pipe for Trevithick. Surely a 
word might have been said here about Davies Giddy. In 
the first locomotive made by Trevithick the fire was urged 
by a double-acting bellows. Very keen disputes have 
raged as to the name of the man who first suggested the 
use of a blast pipe on a railway locomotive, and we do 
not think that Mr. Stretton is justified in giving the 
credit for it without hesitation to Trevithick. In another 
place Mr. Stretton says that the Stourbridge Lion was 
the first locomotive that ever ran upon rails in America, 
but a different opinion is certainly held in the United 
States. He speaks of Bury’s work as though he never 
built anything but four-wheeled engines, whereas at a 





ey 


very early period comparatively he built engines wi 
six wheels, and for many years the Great Salon ot 
Western Railway of Ireland was worked entirely by 
engines of his type, and of very considerable power 
Mr. Stretton illustrates certain early engines with ver. 
tical cylinders, which were constantly getting off the 
road. It would have been worth while to add a couple 
of lines pointing out the reason why. He claims the 
invention of the steam whistle for Mr. Bagster, and 
states that a steam trumpet or whistle was first fitted 
to the Samson on the Leicester and Swannington Rail. 
way about the year 18383. This also is a disputable 
statement. We strongly suspect that the Earl of Airlie 
is an engine which was dug out of a spoil bank in which 
it had lain for some years; but as more than one engine 
of this type with vertical cylinders and bell cranks was 
built we cannot be positive. Without the smallest 
hesitation he gives the credit of inventing the link 
motion to William Howe, apparently oblivious of the 
fact that Howe’s claims have ae strongly disputed, and 
that the first design, at all events, which & made would 
not work. There are some curious misprints. Mr, 
Stirling is called in some places Sterling, Mr. Buddi. 
comb is called Buddicorn, and we find Dean and Deane, 
We are told that the locomotive which worked the 
Stockton and Darlington line from 1825 to 1841 was 
worked upon the Darlington section of the North. 
Eastern Railway at the jubilee in September, 1875, 
This is an error. The engine was placed in one of the 
company’s shops; it was jacked up and run with com. 
pressed air. Mr. Stretton quotes a funny handbill, 
issued in September, 1825, announcing the opening of 
the Stockton and Darlington Railway. There was only 
one engine on the line, and the handbill speaks proudly 
of the locomotive as ‘The Company’s Locomotive 
Engine and the Engine’s Tender.” 

There are in the book 154 pages and seventy-four 
illustrations. The volume cannot fail, we think, to be 
popular, because it contains}in a condensed and read- 
able form, a great deal of just the kind of information 
that multitudes of people want; but its value to engi- 
neers is strictly limited. We have no doubt but that 
Mr. Stretton could produce a much better work if he 
saw fit, but it is doubtful if he could have for such a 
book, necessarily rather expensive, one-half as many 
readers. 





The Mechanical Engineer's Pocket-book. By D. Kinnear 
Criark, M, Inst. C.E. London: Crosby Lockwood and 
Co. 1892. 

Tuis little volume, 6in. long, 4in. broad, and jin. thick, is 

bound in flexible leather covers with rounded corners, 

and contains no fewer than 656 pages of good paper, 
admirably printed in excellent type. It is to a certain 
extent a condensation of the much larger work by Mr. 

Clark, which is found in every engineer's library—‘ A 

Manual of Rules, Tables, and Data for Mechanical Engi- 

neers,” the first edition of which appeared in 1877. But 

it is more than this, for it contains a good deal of useful 
information not to be found in the larger work. 

Our readers must not run away with the idea that Mr. 
Clark's pocket-book is only “ Molesworth” in another form. 
On the contrary, each contains what is not to be found 
in the other, and Mr. Clark takes more room and deals at 
more length with many subjects than Molesworth pos- 
sibly could. Mr. Clark manifests what is apparently an 
innate perception of what is likely to be useful in a 
pocket-book, and he is really unrivalled in the art of 
condensation. We find examples of this on every page. 
For instance, we do not think it could be possible to 
get more facts concerning Dowson gas into the space 
than will be found on page 564. Very frequently, again, 
we find the information ona given subject is supplied by 
giving a summary description of an experiment and a 
statement of the results obtained. There is a very excel- 
lent steam table occupying five and a-half pages; and 
there are rules given for several calculations, which rules 
cannot be found in other pocket-books, as, for example, 
that on page 497 for getting at the quantity of water in 
the shape of priming in any known weight of steam. It 
is very difficult to hit upon any mechanical engineering 
subject concerning which this work supplies no informa- 
tion, and the excellent index at the end adds to its utility. 
In one word, it is an exceedingly handy and efficient tool, 
possessed of which the engineer will be saved many a 
wearisome calculation or yet more wearisome hunt 
through various text-books and treatises, and as such we 
can heartily recommend it to our readers. 
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THE SAND PUMP HOPPER DREDGER THYBORON. 


Messrs. LoBnitz AND Co., of Renfrew, have weerae ? 
for the Danish Government a sand pump hopper 





new Cessnock Docks at Govan, where the bulk of the material 
to be excavated is fine sand. For some unexplained reason 


built | this application was refused, and likewise a request to try her 
edger on a sandy bottom at Bowling. Thanks, however, to Mr. 


named Thyboron. Our readers will find on page 221 of our | George F. Lyster, C.E., the harbour engineer at Liverpool, 
last impression a report of its performances, and a descrip- | Messrs. Lobnitz were allowed to test the capabilities of the 


tion of the craft will doubtless be of interest. 


Thyboron on the Mersey Bar, every assistance being cordially 


As may be surmised from the designation, this type of | rendered by Mr. Lyster and Mr. Cornish, his marine superin- 


dredger is intended to remove sand 


by pumping the latter into a —— 
a 


the usual manner by means o chain of buckets. The 


bars and generally | tendent, who pointed out the shallow 
increase the depth of water wherever the bottom is of sand | After pumping for twenty minutes on t 


laces on the Bar. 
e Mersey Bar the 


instead of lifting it in | hopper was filled to within 2ft. of the top of the covering, the 


quantity of sand deposited in the hopper being between 500 


dredged material may, of course, be removed in ordinary | and 600 tons. 


hopper barges, or the dred- 
on Pney serve also as a 
hopper, as in this instance. 
Sand pump dredgers are, as 
need scarcely be stated, by 
no means @ novelty, for 
Messrs. Lobnitz have long 
ago supplied pump dredging 
machinery for service in 
the Suez Canal, and, in- 
deed, the main features of 
the Thyboron are similar 
to those of the Suez Canal 
type. She has, however, 
many improvements to 
render her specially effi- 
cient for her work at Lem- 
vig in Denmark, and so 
satisfactory are these, that 
already she has succeeded 
in there attaining an out- 
put almost double that 
which was guaranteed by 
her builders. 

The dimensions of the 
Thyboron are 165ft. by 
34ft. by 12ft., and she is 
constructed with a raised 
quarter deck and raised 
fore deck, as shown in our 
illustration. 

An important feature in 
this sand pump dredger is 
her light draught of water, 
she being able to do her 
work upon an immersion 
of 6ft. 3in. on an even keel. 
When loaded she carries 
700 tons on & draught of 
about 10ft. Hence she is 
able to do the duty for 
which she was designed. 
namely, to make a channel : 
through a sand bar upon which there is only 7ft. of water. 


In proceeding to dredge by pumping, it is found advantageous | Government, the hoppe 


The Thyboron is fitted with two main boilers, each 11ft. in 

| diameter, and has twin-screw compound surface-condensing 
engines, with 16in. and 30in. cylinders, and a 24in. stroke, 
| the steam pressure being 100 1b. per square inch. She is also 
| fitted with an auxiliary boiler, a steam launch, steam steer- 
ing gear, steam windlass, and winches. Thecentrifugal sand 


| pumps are driven by the propelling engines, as shown by the 
| illustration, from which it will also be seen that the machi- 
| nery is placed aft and the boilers forward, with a watertight 
| passage joining engine-room and stokehold. Our illustration 

shows the suction pipe lowered on the starboard side, while 
| that on the port side is stowed on the deck. The speed of 
| the Thyboron is 9 knots. 


It may be remarked that the sand 
dredger may be used either 
as at Liverpool by making 








THE HOPPER DREDGER THYBORON 


According to the builders’ contract with the Danish 
r was to be filled to overflowing, that 


upon arriving at the scene of operations to drop an anchor | is to say, with sand to the level of the coaming. This was 


and pay out chain cable, so as to allow the dredger to drift 
with the wind or current until the cable is taut. If there is 
neither wind nor current available, one of the twin-screw 
propelling engines is turned 
slowly astern, and in this 
way the cable can be made 
taut, and the dredger kept 
steady thereby, without 
having to resort to side or 
stern moorings. While the 
cable is being paid out a 
suction pipe is lowered, as 
shown in our illustration. 
Two of these pipes are 
fitted, and they can be used 
— or together. As 
soon as the vessel is stead 

the pumping is commenced. 
Directly the mouthpiece of 
the suction pipe touches 
the bottom, the vacuum, 
which when pumping water 
only is 6in., increases to 
more than 12in. A mixture 
of sand and water is then 
discharged into the hopper, 
the mixture being sampled 
from time to time in test 
tubes 2in. in diameter and 
12in. long, graduated in 
percentages. The sample 
taken immediately after 
the suction pipe touches 
the bottom will show from 
5 to 10 per cent. of sand. 
After being at work five 
minutes the sample will 
probably show 15 to 20 par 
cent. of sand in the test 
tube. During this time the 
man in charge of the winch 
to suction pipe will have 
been gradually lowering the 
mouthpiece of the latter 
into the large hole sucked 
in the sand. As the hole 
deepens the vacuum rises, 
and the percentage of sand 
in the sample tubes in- 
creases to 30, 40, and even 
50 per cent. That is to 


say, the pump is then sucking and discharging into the | 


hopper a mixture of half sand and half water. 

The proportion of sand to water lifted by the machinery of 
the Thyboron is much greater than is usual with sand pump 
dredgers, and it is by reason of this fact, coupled with abso- 
lute immunity of the pump from choking, that the efficiency 
of the Thyboron is largely determined. This result is due 
both to the power of the pumps and to the arrangements 
patented by Messrs. Lobnitz for the purpose. 

Settling troughs or receivers are set below the discharge 
pipe for separating the sand from the water as much as 
possible before discharging into the hopper, and arrangements 
are made for directing the sand to any partitular part of the 
hopper. These will be seen in the illustrations. 

In order fully to test the Thyboron before leaving for 
Denmark, the Clyde Trustees were requested to afford per- 
mission to the builders to try her upon the dredging at the 





| 
| 


done three times at Liverpool, and with only one pump work- 
ing only forty minutes were occupied in filling. The per- 
formance was not, however, such as would be advantageous 





FILLING THE DREDGER 


in actual practice, for during the last twenty minutes of each 
trial the overflow of water running over the side of the vessel 
contained as much as 30 
course, inevitable, as the rush of water must necessarily carry 
as much sand at the finish as is — in the hopper. 
regular work it is found useless to fill the hopper in that way, 
and, of course, it is never done. 

The contract requirements demanded that each pump 
should be able to discharge 1800 cubic feet of pure water per 
minute, but on trial they delivered no less than 2400 cubic 
feet at their normal speed. In point of fact, the Thyboron 
was able at Liverpool to anchor and load herself with 600 to 
700 tons of sand dredging within half an hour, with an 
expenditure of only 2} cwt. of coal. The crew of a sand 
pump dredger being no more numerous than that of an 
ordinary hopper dredger, it will thus be seen that sand pump 
dredging is the cheapest known system of lifting sand. 


r cent. of sand. This was, of | 


In | 





a large hole in the sand 
each time she loads herself 
—the surface of the sand 
being levelled by the subse- 
quent scour of the tide—or 
the sand pump can dredge 
to a given depth, leaving a 
level surface, as she trails 
the suction pipe lowered to 
that depth. 


CARDIFF WATER 
SUPPLY. 


OPENING OF BRECON- 
SHIRE RESERVOIR. 

THE new waterworks 
which the borough of Car- 
diff has been constructing 
for the last half dozen 
years were formally opened 
on Wednesday, as far, at 
least, as regards the reser- 
voir of most immediate 
importance. There had 
been some talk of asking 
a Prince of the blood to 
give his countenance to 
the ceremony; but it would 
seem that convenient 
dates did not coincide for 
the Corporation and the 
illustrious guest it would 
fain have invited. The 
honour of turning on a 
new supply of one of the 
purest waters in Wales, 
in the absence of a most 
distinguished personage, 
| fell fitly upon Mr. Alderman David Jones, an ex-mayor 

and the chairman of the Waterworks Committee, to whom 

in the course of the day congratulations and compliments 
were offered profusely, one of the latter taking the form of 

@ substantial silver goblet, suitably engraved with an in- 
scription commemorating the occasion. In truth, the 
Cardiff Waterworks Com- 
mittee deserved all the feli- 
citations it received from 
the guests who had assem- 
bled at its bidding around 
the luncheon table, almost 
under the shadow of the 
Brecon Beacons. Cardiff 
is a progressive town; its 
population is increasing 
at an enormous rate; its 
prosperity, despite the 
present depression in coal 
prices and shipping 
freights, indubitably abid- 
ing. But Cardiff is not 
yet entitled to rank with 
Liverpool or Manchester, 
either in rateable value or 
powers to spend. The 
critics say that it is spend- 
ing too freely upon im- 
provements which can 
only be remunerative after 
the lapse of many years. 

The rates are heavy, no 
doubt, and possibly not 
— wisely distributed 
or administered, and there 
are grumblings which the 
casual visitor cannot fail 
to hear about this or that 
alleged exaction on the 
part of the city fathers. 
Yet from the outset of its 
enterprise to the present 
date there is not even the 
echo of a murmur at the 
amount of the cost to 
which the Waterworks 
Committee has been com- 

lied to commit the 

orough. It bought out 
the old Waterworks Com- 
pany in 1878 for £331,953 
—a good bargain for the 
shareholders—and, as it has 
roved, a good bargain also 
for the port and district. It expended £10,614 upon extension 
| and improvements of the old pumping station on the River 
Ely; it authorised an outlay since 1885 of £37,937 on new 
| water mains in the borough and its suburbs; and in con- 
nection with the new works opened on Wednesday, it has 
used on the Llanishen Storage Reservoir £122,210, and on the 
Cantreff Reservoir—from 1885 to 1892—£3874,800. The total 
sum expended on the water supply by the Cardiff Corporation 
since August, 1879, when the municipality acquired the 
property of the old Waterworks Company, is thus shown to 
have been £877,534. 

The visitor to Cardiff, who had traversed the ground com- 
prised in the sketch map we append to this article, will 
discover for himself that while in its waterworks system 
the Cardiff Corporation has a very large asset to set against 
its liabilities, of all among its assessable assets the most 
| valuable are the works constructed at Cantreff, with their great 
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gathering ground of 10,400 acres; with its illimitable supply 
from the upper reaches of the Taff Vawr, on the larger Taff, 
and with the solid work the Corporation water engineer— 
Mr. J. S. B. Williams, M.I.C.E.—has required and compelled 
to be made according to his original specification. And 
thereby hangs a tale, of which, to avoid matters still in con- 
troversy, we will only tell the conclusion. Two contractors in 
succession found the work of constructing the Taff Vawr 
reservoir too much for their strength, or the price they 
tendered at. The Cardiff Council, in June, 1891, took over 
the undertaking and completed the Cantreff Reservoir, 
together with the thirty-two or more miles of conduit; and 
up to the extent of the limits of its purse, it has endowed 
Cardiff with a water source in nowise inferior to that of 
Vyrnwy, or Thirlmere, or the high waters of the Wye which 
Birmingham is about to tap. 

The Cantreff reservoir—No. 2—was advisedly selected as 
the first to be opened because of its importance to Cardiff 
town, and its central position in the watershed. It was to 
this part of the works that the Corporation, after the trouble 
with the contractors, most perseveringly addressed itself. 
The long drought of the summer possibly urged the municipal 
body to special efforts. It had in 1887 an experience of a 
water famine, and if one is to judge by the town clerk’s 
placards on the Cardiff wall, a water famine at the end of 
August was not so far away. In what was once a singularly 
romantic valley, by the construction of a dam across the 
old river-bed, and by the diversion of the ancient highway 
from Merthyr to Brecon—in brief by the ingenuity of the 
engineer—an artificial lake has been formed, three-quarters 
of a mile in length, with a depth at its deepest point of S2ft., 
and with a capacity of 322,000,000 gallons. Mr. Williams, 
the Cardiff water engineer, discovering that it would not be 
easy to execute more than one work at a time, was careful 
to divide the area under his control into two divisions, one 
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CARDIFF NEW WATERWORKS 


being for the compensation of the landowners on the river 
banks, and the other and larger portion of the watershed 
being preserved for the consumers of Cardiff public water. 
The compensation water allotted to riverside owners runs to 
3,000,000 gallons for each twenty-four hours. That is drawn 
from the slopes of the hills to the northward of the Cantreff 
lake, which comprise at least 4000 acres of fine mountain 
pasture, with only one human habitation, and not a shep- 
herd’s hut to break the whole green and russet hues of the 
grassy and gorse-strewn uplands. In the higher ground 
beneath the Beacons, Reservoir No. 1 will be hereafter con- 
structed; and lower down the valley, nearer to the confluence 
of the Taff Vechan with the Taff Vawr, Reservoir No. 3 is 
placed on the engineer’s plan. Between the two is the 
Cantreff Reservoir, the lake on which Cardiff will ;have to 
depend until it moves its municipal rulers to proceed with the 
works above and below it. The water which is here collected 
is of singular purity, and practically clear and colourless. 
According to the borough analyst, its component parts per 
100,000 are:—Solid matter in solution, 8°0; albumenoid 
ammonia, -0035; free ammonia, -0026; nitrogen, -005; 
chlorine, *62; magnesia salts, very moderate, hardness 
temporary, 1:5; and permanent, 3:2. From this one reservoir 
alone it is calculated that Cardiff will receive an extra supply 
of 4,000,000 gallons a-day, even in the times of the greatest 
drought, such as occurred in the dry summer of 1887. 

The embankment which drains the still picturesque ravine, 
and the bywash which is actually built into the hillside, 
were portions of the work which presented awkward problems 
to the engineer and the workmen alike. The foundation 
trench for the embankment had to be excavated 30ft. below 
the river’s bed, and space therein provided to lay down a 
concrete foundation for the “‘shoe” of the clay puddle wall. 
The trench, of course, had to be driven into the hillside on 
both hands, but while on the west side of the valley imper- 
vious rock was met with 110ft. from the face, on the east 


main shaft had to be pierced for 330ft. before watertight rock 
was found to tie into. There are 900ft. of the central wall of 
the embankment east and west. Through the concrete 
shoe, and underneath the embankment, runs the discharge 
tunnel, egg-shaped, 600ft. in length, and 13ft. by 13ft. in 
height and width, which was primarily designed for the 

e of the river during the construction of the reservoir, 
and is now made of permanent service in connection with the 
escape of flood waters. The concrete shoe on which the 
mer wall rests is in shape an inverted half-circle, with 
chases at the sides to accommodate the curving Pipes, for no 
pipe is permitted to have a straight joint, in order to avoid 
percolation. The toe on the lowest part of the slope on 
the water face of the embankment is constructed of massive 
stones, carefully hand-packed, os. oa at an angle of 3 tol, 
and amounting to 898 cubic y: ; above that is an 18in. 
belt of shingling, and above that again, and extending to 
the top, is rubble pitching of the same thickness. The valve 
shaft for the sluices to regulate the supply is of brickwork in 
cement, and is built on the inner side of the puddle wall. 
It is 39ft. by 33ft. at the base, and is fitted with two valves 
36in. in diameter, each arranged for the outflow of com- 
pensation water into the tunnel, or the supply of the service 
pipes as emergencies arise. In every department of the 
works, indeed, all the discoveries, all the resources of modern 
science have been employed. The experience of Liverpool, 
Manchester, and Leeds, and the lessons the costly experi- 
ments of those cities gave to the country appear to have 
been fully taken advantage of by Mr. J. A. B. Williams, the 
Cardiff Waterworks engineer, who may be said to have built 
his own monument in the Cantreff Reservoir, and who is 





naturally desirous of seeing, as in fact he urged at the 
luncheon, the memorial of his skill and ingenuity completed 
by the construction of the other reservoirs No. 1 and No. 3. 








THE MANCHESTER SHIP CANAL. 





Tue half-yearly report of the directors dealing with 
the first six months of this year was considered and 
accepted unanimously at a large meeting of the share- 
holders held on the 30th ult. The information as to the 
condition of the works and progress made has been laid 
before our readers from time to time, and but little more 
is to be learnt from the report under those heads, but 
from the balance-sheet and return of estimated expendi- 
ture as from June Ist, 1892, some additional information 
is derivable. 

The original capital was £10,000,000, of which 
£8,000,000 was in shares. Of these £4,000,000 bear a 
preferential dividend of 5 per cent. per annum, and the 
balance consisted of 4 per cent. debenture stock, of which 
£1,981,000 was issued. Subsequently it was found 
necessary to seek the aid of the Corporation of Man- 
chester, and they agreed to advance £3,000,000 on loan 
at 44 percent. It was hoped that the Canal would have 
been completed for the above sum of £12,981,000, but 
the directors find that they require additional money. 
The bulk of this increase is rendered necessary by an 
increase in the quantity of dredging and the delay in the 
date of opening. It must not be forgotten that £1,710,000 
was paid for the Bridgewater Canal undertaking, leaving 
about 11} millions to be spent on the Canal. 

The following is a statement of the principal items of 
increase over the estimate of September, 1891 :— 








£ £ 
Works and equipment ... 556,285 
See eae 111,449 
667 ,734 
Interest and general charges caused by 
the prospective opening being post- 
poned from March Ist to December 
3lst, 1893: Interest ... ... ... 242,900 
Charges 28,640 
271,540 
Land and charges connected therewith 117,296 
Depreciation in value of shares taken over from 
ON eS a a ee 40,466 
Expenses of issue of Manchester Corporation 
RS or ae ae eR 8 32,200 
Stamp duty, rents,&e. ... ... ... 26,355 
Parliamentary and law charges ... ... . 10,693 
Added for general contingencies... ... ... ... 225,000 
£1,391 ,284 


Assuming that the Canal will be opened by December 
31st, 1893, the estimated expenditure as from June Ist, 
1892, is put at £2,827,354, and the available resources 
£1,563,072 ; balance, £1,489,282. This sum has still to 
be obtained, and the chairman, Lord Egerton, informed 
the shareholders that if the report was adopted he should 
forthwith put himself in communication with the Mayor 
of Manchester, with a view to obtaining a guarantee from 
the city, and so enabling the money to be raised. 

The completion of the Canal is of such vital import- 
ance to Manchester and South Lancashire and Cheshire 
that there can be no doubt about the money being forth- 
coming, and the question is, how to raise it without preju- 
dicing the original shareholders unfairly. All the speakers 
expressed themselves as hopeful of the ultimate success of 
the canal, although disappointed at the swelling of the 
estimates from time to time. The chairman rightly 
insisted upon the necessity of having the Canal ample in 
size, and thoroughly good as to material and workman- 
ship. This should be borne in mind, for any breakdown 
in traflic after opening, through structural defects or the 
want of duplicate machines at critical points, would be a 
grave disaster. We make special reference to this, as in 
times of financial trouble efliciency is often sacrificed to 
a desire to cut down expenditure, laudable in itself, 
but requiring excessive care in its execution, espe- 
cially where hydraulic works are involved. We ob- 
serve that, in addition to postponing expenditure in 
the construction of docks at Warrington and Runcorn, 
and on some other items, estimated to cost upwards of 
£300,000, it has been decided to construct three separate 
lengths of canal in the upper reaches, with a bottom 
width of 80ft., instead of 120ft. This portion will have an 
gate length of four and a-quarter miles, and be made 





aggre; 
to the full depth of 26ft. "We presume that the bank will 


side large deposits of alluvial drift were encountered, and the 











be completed on one side only, so that widening can be 
proceeded with as soon as the traflic requirements call 
for the full width. 

It is satisfactory to hear that the whole of the Approach 
Channel to ~ t Docks has been dredged to 19%, 
below Old Dock Sill. This is the level of the deepest 
entrances at iiverpool and Birkenhead. The Ship 
Canal Co. proposes to dredge to 20ft., andas we have lately 
seen, the Mersey Dock Board have resolved to lower 
certain sills to 20ft. 6in. below Old Dock Sill. The 
depth of water in the channel is given in the following 
table, which also shows the traflic passing on the 
10th inst.:— 

Time of High Water and Approximate Depth of Water over Access 


Channel to the Ship Canal outside the Eastham Locks for the Week 
ending September 19th, 1892. 


Morning. Evening. 
High Depth of High Depth of 
water. water. water, water, 
H. M. ft. in. H. M. ft. in 
Tuesday, Sept. 13... 3 30 28 5 357 ... 2610 
Wednesday, Sept. 14 4 28 25 11 op ... ae 
Thursday, Sept 15... 5 46 24 0 Ch .. By? 
Friday, t16 ... 7 24 23 3 om .. 29 
Saturday, Sept. 17... 8 49 24 0 oo OS ... BO 
Sunday, Sept. 18 ... 949 ... 25 6 wie. Bs 
Monday, Sept. 19 ... 10 34... 26 10 - 10583 ... 2710 


Passed Inwards through Eastham Locks, Saturday, September 10th, 


Name of vessel. From For Cargo. 
Lady Louise s.... Garston Weston Point = Light 
Hebes. ... ... Peel Saltport ... Gravel 
River Avon s. ... Riga Saltport ... Timber 
Edith... ... Peel Saltport ... Gravel 
a Peel Saltport ... Gravel 
Peel Castle Duddon Ellesmere Iron ore 


And two passenger steamers, fourteen steam hopper barges, two 
steam tugs, and sixty cargo barges. 


Passed Outwards through Eastham Locks, Saturday, September 10th, 


Name of vessel. From For Cargo. 
Zillah s, Saltport Peel... Light 
Seal s. Saltport Garston ... Light 
Harvest s.... Weston Point Ulverston Purpleore 


And three passenger steamers, four steam hopper barges, two 
steam tugs, and thirty-six cargo barges. 

The Mersey dredging has been done by hired plant. The 
onerous conditions accepted by the promoters in order to 
get the Bill of 1885 through Parliament are still telling 
severely against the company, not merely by causing 
expense in construction, but delay in execution of the 
works. Our readers will remember that operations in 
the estuary were delayed until the interpretation of the 
clauses in the Act as to the powers vested in the Mersey 
Commissioners had been determined by the Court of 
Chancery, and consequently the necessary work to 
accommodate the Weaver traffic was put back for two 
years. It now appears as if there is reasonable ground 
for apprehension that the London and North-Western 
Railway, which acted as a close ally of the Mersey Dock 
and Harbours Board when the Bills were before Parlia- 
ment, might prove obstructive. 

The clause in the Act provides that the deviation 
railways shall be opened for goods traffic six months 
before they are opened for passenger trafiic, or the existing 
lines abandoned. It is estimated that it will take five 
months to complete the Canal] along the ground occupied 
by the railway lines, so that nearly twelve months would 
elapse from the diversion of the goods traflic before the 
opening of the Canal. At the meeting the junctions 
and signals for working the goods traffic over the devia- 
tions of the London and North-Western Railway Company 
were reported to be unfixed, although the Canal company 
had paid for them and urged the railway company to 
complete the work. It is satisfactory to learn that the 
junctions and signals on the Cheshire Lines Deviation 
are completed, and that a portion of the traffic is carried 
on the new railway. 

We should imagine that Parliament would readily 
consent to the opening of the railways for goods and 
passenger traffic at a much earlier date, if applied to 
next session. The embankments have had a long 
time in which to consolidate, and a provision, which 
is reasonable in a work constructed in four years, is 
needless when two additional years have elapsed, 
during which the contractors have been running loco- 
motives over the embankments daily. 

At present there are between 9000 and 10,000 men 
— nearly equally divided between the company 
and the contractor. The company retains in its own 
hands all the dredging. The cost of disposing of the 
material has been very great. Upwards of 600,000 tons 
has been sent to sea during six months, but in view of 
the approach of winter and consequent uncertainty of 
the hoppers getting to sea, it has been determined to 
dredge into boxes, which will be barged under a crane 
and transferred on to wheels. By this means the material 
will be run to spoil and tipped on the surplus land, 
of which the company owns 2500 acres, estimated to be 
worth a million of money. As much of this land is low- 
lying, it will be improved by the process of raising, if 
carried out with a view to future requirements for indus- 
trial purposes. The directors invite the co-operation of 
outsiders to provide warehouses and other necessaries for 
the accommodation of trafiic. Only the stress of finan- 
cial difficulties can justify this work being left to other 
hands than the company’s. 








Execrricat distribution of power has been adopted in 
the Sheridan Building, at Denver, Colo., a structure erected for 
tenants engaged in light manufacturing work. The building 
contains about twenty rooms above the basement, arranged for 
watch case makers, model makers, and similar trades. The power 
plant is placed in the basement, and consists of two 60in. return 
tubular boilers, one 65-horse power Corliss engine, and one 50-horse 
power Straight Line engine. An 80-K.-W. C. and C, dynamo is 
driven by the larger engine through a countershaft, and a dynamo 
of one-fourth the size is belted direct to the other engine. The 
larger engine and dynamo are for use during the day, and the 
smaller for use after six p.m. The potential used is 110 volts. A 
switchboard in the engine-room enables a current to be directed 
into the circuit leading to each tenant’s motor, and ampére meters 
record the amount of power used on each circuit. e building 
is, of course, lighted throughout by electricity. 
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and care taken to keep the line of the ways coinciding with that on 
the drawing, and the water line traced on for each successive 2ft. 
of draught up to 20ft. The displacement was thus found—and 
also fore-and-aft centre of buoyancy, which will be used in the next 
group of curves—by means of a planimeter and Simpson’s multi- 
pliers. The draught curve if inverted, and turned end for end, 
would correspond to the locus of the keel of the vessel, and there- 
fore isa part of a circle until the 18 521ft. draught is reached, a 
point which we will consider later. The depths for dredging for 
the launch were taken from thiscurve. Thescale of feet adjoming 
the draught curve measures the ordinates of that curve, and the 
scale of tons to the extreme right of the drawing measures the 
ordinates of the displacement curve. Reference to the drawing 
will show the scales to which each curve has been constructed. 

Second group.—In approaching the second group it will be in 
stated that the Peru is to slide on the ways until the water lifts 
her up at the stern so that her fore end will not lift up, therefore 
the vessel will pivot or hinge about the fore end of the cradle, and 
will just be ready to hinge when the moment of the ship acting 
down about the fore end of the cradle is equal to the moment of 
buoyancy acting upward about the same point. This is the 
critical point we are about to determine by means of our second 
group, which consists of D, fore-and-aft position of centres of 
buoyancy ; E, moments of buoyancy about fore end of cradle ; F, 
moment of ship about fore end of cradle. As stated above, the 
centre of buoyancy for each successive 2ft. draught of water was 
fouad while using Simpson’s multipliers for obtaining displ 
ments. In plotting the curve there was drawn fore-and-aft lines 
parallel to the keel, through points in the buoyancy curve 
corresponding to their respective draughts and displacements, and 
spotted the correct centre of buoyancy for each, on its respective 
line. Inobtaining the curve of moments for buoyancy the displace- 
ments in tons were multiplied, for each successive draught, by the 
distance respectively of their corresponding centres of buoyancy 
from the forward end of the cradle, measured in feet in a horizontal 
direction. These products gave the moments in foot-tons of the 
force of buoyancy tending to make the Peru hinge about the 
forward end of the cradle, or the pivotting “cone The points in 
this curve are spotted on vertical lines drawn through the respective 
points in the curve forcentres of buoyancy to a scale of one foot 
equals three thousand foot-tons. 

The moment of the vessel acting down about the forward end of 
the cradle is a constant quantity, and is equal to her weight 
multiplied by the distance of her centre of gravity from that point, 
also measured in feetin a horizontal direction. As this moment is 
a constant quantity, its curve becomes a straight line as shown in 
the cut. 

It has been stated that the Peru would be ready to lift up at the 
stern when her moment acting down about the forward end of the 
cradle is equal to the moment of buoyancy acting upward about 
the same point. The intersection of these two curves, or rather 
the curve and the straight line, show exactly when this should 
occur, taking into account only the statical forces of still water 
acting on a ship without momentum. These conditions will be 
touched upon later. 

Third group.—The third group of curves consists of—First : 
The points G of application of land-borne weights at the various 
positions in relation to the vessel, or the position on the vessel of 
the centres of gravity of that part of the weight carried on the 
ways. Second: The curve H showing the loci of these same 
points in relation to the wharf as they move along with the vessel, 
and which show the various itions where the weights, acting 
through these points, are carried on the supports under the ways. 
Third: Curve J for determining the maximum length of ways for 
fulfilling certain conditions. It is evident that if the vessel weighs 
1900 tons, and a of that weight is carried by the buoyancy of 
the water, the balance of the weight must be carried on the ways 
or the earth ; and the centre of effort on the ways must be forward 
of the centre of gravity of the vessel, a distance equal to the 
buoyancy multiplied by its distance aft of the centre of gravity of 
the vessel, divided by the weight acting on the ways for a given 

ition : or let W=weight of the vessel, D=the force of buoyancy, 
v_ D=land-borne weight, Y=distance D isaft of W, X=distance 
W-Disforwardof W. Then Y D=X (W-D), or X= gr 

From the curves already plotted, Dand Y are known; W-—D 
is also easily found, and therefore the value of X can be found 
for any positicn, and the curve plotted for the amount and point of 
application of the land-borne weights. The land-borne weights 
vary from 1900 tons to 0, as the vessel takes the water. The 
abscissze of this curve are measured forward of the vertical drawn 
through the centre of gravity of the vessel, on lines passing through 
corresponding points in the displacement scale. The scale of tons to 
the right measures the buoyancy up to any given one of these 
lines, and the balance of tons measured on this scale measures in 
tons the ordinates of this curve for land-borne weights. Therefore, 
if this scale of tons is inverted, it would give the correct reading 
of land-borne weights in tons, for any data selected from any of 
the other curves or scales already described ; as, for instance, when 
the Peru has travelled 268ft., she draws 18°521ft. of water, and 
displaces 1475 tons; the centre of buoyancy and centre of land- 
borne weights are then shown by the curves, and the land-borne 
weight is 425 tons, as measured by the scale to the right and 
adjoining this curve. This curve shows the centre of weights in 
relation to the ship, each of the points being, as it were, fixed with 
the vessel. The distance each of these points has travelled can be 
readily traced to the scale A, before described. If each of the 
points are moved aft, as far as the vessel has travelled, as read 
from the scale just referred to, and a curve H drawn through 
them, this curve would show the points of application of land- 
borne weights in relation to the end of the wharf. The vertical 
ordinates of this curve are equal to the respective draughts of 
water, as measured by this scale to the extreme left. This scale is 
four times as large as the first draught scale described, so the curve 
would not be too fiat to read accurately. 

The next curve J is for the purpose of determining the end of 
the ways. It was decided that the ways should be of such a 
length that no pile supporting them should be allowed to carry 
over 14 tons until the vessel lifted at the stern. This curve is 
constructed to exactly fulfil this condition at each point. Each 
launching way is supported by a pair of piles every 4ft., and as 
there are two launching ways, there is an average of one mile per 
running foot of ways, and consequently under the above condition 
there would be a load of 14 tons per running foot of ways. The 
curve H, described above, shows where the centre of land-borne 
weight is carried for each position of the vessel. In distributing 
the weight over the ways, half would be carried forward and half 
aft of the centre of application on the ways. Therefore, if the 
weight for each point was divided by 2, and again by 14, the 
quotient would be the number of running feet of ways aft of the 
centre of weight for the given position of the vessel; or let 
W - D=weight for any position, then ear 
number of running feet of ways aft of any given point on curve H, 
and acurve J drawn through these points would determine the 
end of the ways for fulfilling the above condition for any position 
of the vessel, and the point to the extreme left of this curve shows 
the minimum length of ways for fulfilling the conditions of 14 tons 
per pile, for the position of the vessel producing the greatest 
weight on the end of the ways, before she lifts at the stern. 

It will be noticed that the Peru is drawing 13ft. 7in. of water at 
this point. She has travelled 218ft., weighs 630 tons in the water, 
and 1270 tons on the ways, At this point, curve G is just beginning 
to change from nearly a straight line to a pronounced convex 
shape, which shows that the centre of land-borne weight is 
beginning to travel forward much more rapidly in its relation to 
the ship. Curve H shows that this centre of the land-borne weight 
is fast approaching a point where it travels forward on the vessel 
at a velocity equal to the speed of the ship, or where it becomes 








would give the 


instantaneously stationary as far asits actual speed over the ground 
is concerned. Here the disp] t is increasing so rapidly, and 
the land-borne weight is decreasing at the same rate, so that the 
distance between the two curves H and J is decreasing faster than 
the points on H are travelling aft; and that is why the maximum 
length of ways is required earlier than when the centre of land- 
borne weight is at its greatest distance from land. 

This ends the problem of the og proper namely, to find 
the minimum length of ways for a load of 14 tons per pile, until 
the vessel is lifted at the stern. But it would be hardly right 
to stop here without constructing our curves, until the cradle on 
which the vessel rests is entirely clear of the ways. All the curves 
have been constructed thus far up to the point where the vessel 
lifts at the stern. The scale K, at the extreme bottom of the cut, 
shows how much of the cradle remains on the end of the ways at 
this point. The zero point is placed at the extreme right, or 
under the point where scale A indicates that the cradle drops from 
the end of the ways. The scale is, of course, 244ft. long, or 
equal to the length of the cradle. The 244 foot reading is the 
point where the after end of the cradle has just reached the after 
end of the ways. Scale A shows that the vessel has travelled 
132ft. up to this point, and any of the vertical lines drawn 
through scale A to scale K will show the length of cradle remain- 
ing on the ways for any particular distance the vessel has travelled. 
Thus when she has travelled 268ft., or the distance where she 
begins to lift at the stern, scale K indicates that there are 108ft. of 
cradle remaining in the ways. The curves up to this point have 
been constructed on known draughts. After this the displacement 
and centre of buoyancy is determined before the exact draught is 
known. From now on the moment of buoyancy and moment of 
hull, acting in opposite directions about the forward end of the 
cradle, will be equal with the forward end of the cradle resting on 
the ways, until the vessel drops or floats off. The draught of 
water must be such that the above conditions will be fulfilled. 

Slide the vessel down the ways with the upper end of the cradle 
resting on them and find the displacement, centre of buoyancy, 
and moment of centre of buoyancy for three different draughts of 
water within limits between which the draught required will 
probably fall. Draw trial curves through these points, and then 
the exact centre of buoyancy, displacement, and finally the 
draught of water for fulfilling the conditions of equilibrium can be 
traced from the point where the trial curve of moments for centres 
of buoyancy intersects the line of moments for hull. This process 
is gone through with for as many points as are desired for 
constructing the above curves, The method of constructing the 
other curves is the same as already described. The most 
important curve from hereon is that for the land-borne weights. 
The whole of this weight theoretically comes on the forward 
end of the cradle, but re the forward poppets crush 
down from lin. to 3in., and better distribute the weight. Curves 
H and J show that the greatest weight comes on the ends of the 
ways just before the cradle drops off. The only way to obviate 
this is to build the vessel more nearly in the trim she will assume 
after she islaunched. Shallow, full-ended boats have often broken 
their backs because they were built at too great an inclination. 

The work described, a great deal of which is of a speculative 
nature, was performed three months before the vessel was launched. 
The above, too, was written before the launch, because it was 
thought that the steps and uncertainties which led to it would be 
more interesting than a bare description of curves constructed when 
the data consisted entirely of known quantities. It would be in- 
teresting to note the difference between estimated and actual results. 

First, the Pera was launched the 11th of June, 1892, at eleven 
o’clock at night, instead of the middle of July. Second, she only 
weighed 1680 tons, instead of 1900 tons. Third, she cleared the 
rafters 12in., instead of 7in. Fourth, the tide did not come up 
within l5in. as high as there was every reason to expect. It 
happened that the tide rose to within half an inch of where it had 
been assumed, and although it was a calm bright moonlight night, 
the tide was 15in. lower than recorded two or three weeks before, 
for the same calendar tide, under conditions apparently less 
favourable. Fifth, the pressure per square foot of greased surface 
was only 2°376 tons instead of 2°688 tons, 

Had the Peru remained on the slip a month or five weeks longer 
she might have weighed 1800 tons, or 100 tons less than the weight 
used throughout our calculations. This over-estimate will seem 
excessive to those unaccustomed to building and launching sbips 
over piles driven in soft mud. The Peru settled 2in. on the keel 
blocks while building, and she settled 1fin. at the stern, and 1}in. 
at the stem, during the last two hours before she was launched, 
and perhaps the piling settled enough more to cause her to clear 
the rafters 12in. instead of 7in. She only cleared the foot of the 
wharf by 4in. instead of 4in. There were only two ways of being 
on the safe side. One, to over-estimate the weight, the other to 
come closer to the weight and then drive a few extra piles. 

After these calculations were made, and before the piles were 
driven, we hoped to get at least Gin. more water than had been 
assumed, even if we had to launch at midnight. It was also 
decided to stop the piling 28ft. short of the calculation, and from 
that point build a mud raft or crib 16ft. beyond the projected 
extreme ends of ways for supporting them. This was almost as 
good as piling because the outer end was elevated 23in., and had 
to be depressed that amount before the vessel could pass; the 
drawing shows these alterations. We have been accustomed to 
launching over a mud raft for cushioning, as the vessel tumbles 
over the end of the ways. This relieves the vessel of strains which 
are sometimes serious, and prevents the grease from being cut at 
the end of the ways, and causing the vessel to stick. Where the 
vessel is to ‘‘ hinge up,” as in our case, the mud raft is of use only 
for lengthening the ways. A rigid point at the end of the ways is 
no objection because the weight is lifted here, and comes on the 
forward end of the cradle. If it were possible to well cushion this 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ENGINEERING EXAMINATION PAPERS, 


S1r,—I happened to be reading your issue of July 27th, 1988 
and I find on pp. 75, 76, some most sensible remarks about the 
examination in applied mechanics of that year. In comparing 
those questions to which you refer with those of this year's paper. 
l see that the same faults may be found, and as an engineering 
lecturer of a largely attended school in the North of England, | 
ask you to fight our battle again, as we cannot, indeed, are not 
permitted to bring our views directly before the Department, 
Questions 43, 44, are “tips” from the examiner's ‘ Elements of 
Mechanism ;” Question 45 is from his ‘‘ Principles of Mechanics -” 
Question 49 is from an obscure paper in the “ Proceedings” of the 
Institution of Civil or Mechanical Engineers, which I have hap- 
— by chance to read. It only involves the principle of centri- 
ugal force. Questions 46, 47, involve a knowledge of differentia] 
and integral calculus. How often are these of practical use to 
engineers, and how many years is it before a young apprentice is 
able to take them up! I see also that the second half of Ques. 
tion 41 isa “tip” from ‘‘ Mechanism.” In the honours staye of 
‘*steam” there is a question that is evidently of the ‘‘ catch” type, 
You will see in Question 47, the second part, that the lead has to 
be one-quarter of the lap. Do engineers generally fix the ratio 
between lead and lap before designing the valve? I always 
imagined that the points of cut-off, release, and admission, the 
size of port, and the magnitude of the lead, were fair starting 
points. I have no other fault to find with the honours ‘‘ steam ” 
paper, although I may mention that while half my honours class 

in machine construction, all in mechanical engineering, and 
with one exception they all took a first-class in that subject, I did 
not get a quarter through the honours steam, although judging by 
their home lessons and the simplicity of the paper, they ought all 
to have passed, and that well. I do not take applied mechanics 
honours, as I look on it as useless to my students, who get taught 
the subject better by attending classes in theoretical mechanics 
and machine construction. 

To return to “ Applied Mechanics.” Question 30 in the “ ad- 
vanced ” stage refers to Watt's sun-and-planet motion. Question 26 
isa puzzler on bending moments, and my conscience would be 
troubled had I set that in an examination. I think Question :} is 
also rather hard on an elementary student, and if you know the 
mind possessed by the average elementary student, | feel sure you 
would think so too. 

If you will turn again to the “Steam” paper, you will see 
Question 32 refers to the atmospheric Otto gas engine! Am] to 
set my students to sketch this old-fashioned contrivance in class or 
at home? Again, Question 31 assumes the area of an indicator 
diagram, Xc., and winds up by asking the candidate to find ‘ what 
force corresponds to a motion of lin. of the spring! Hitherto 1 
have been under the impression that this was a known quantity. 
Surely this question belongs to the ‘‘ catch” class. Is an advanced 
student expected to know any trigonometry ; if not, is Question 25 
a fair one! Is a section through Watt's single-acting engine 
necessary for the education of an engineer! (See Question 2 ) 

If you would either insert this letter, or take up the matter 
yourself, you would be assisting thousands of young men who 
want to be taught what will be useful to them. 

September 8th. 





OmIcRON PIE, 
APPLIED MECHANICS, 


3. A rectangular tank, 4ft. square, is filled with water to a height of 
8ft. A rectangular block of wood, weighing 125 Ib, and having a 
sectional area of 4 square feet, is placed in the tank, and floats with its 
sides vertical and with this section horizontal. How much does the 
water rise in the tank, and what is now the pressure on one vertical 
side of the tank ? 

26. A block of wood weighing 800 Ib., 20ft. long and 12in. square, floats 
in water, and is loaded—(1) By a weight of 2001b., placed at each 
a: (2) by a weight of 4001b atthe centre. Show what forces 
act on the beam, and draw the curves of shearing force and bending 
moment for each case. 

30. Explain the manner in which Watt used the so-called Sun-and- 
Planet wheels as a substitute for a crank and connecting-rod, and account 
for the result which he obtained. 

41. Explain the meaning of the term “kinematic chain.” What do 
you understand by a mechanism? Describe and explain, with the aid of 
sketches, the oval chuck, and prove that it will give a true ellipse. 
What other useful mechanisms can be derived from the kinematic chain 
which is involved in the construction of the oval chuck ? 

43. Describe generally the construction of a machine for printing con- 
secutive numbers, and show fully, by the aid of sketches, the modifica- 
tion which would be introduced if it were required to print each number 
a second time before passing to the next in order, as in numbering 4 
cheque and its counterfoil. 

44. Describe Houldsworth’'s differential motion as applied in a roving 
frame. A, B,C are three mitre wheels in gear in an epicyclic train, 
whereof A and C are the first and last wheels, and B is carried on 
an arm capable of being rotated. It being required that when A makes 
five rotations in one direction, C shall make four rotations in the 
opposite direction; find the 'y rotary t of the arm. 

45. A triangular frame is acted on by three forces applied at its 
respective angular points and in equilibrium ; investigate a method of 
constructing the diagram of all forces brought into play. Taking the 
case of a frame on the principle of the Warren girder having four bays in 
the lower boom and three in the upper boom, and loaded at the centre of 
the lower member with a weight W, explain the method of constructing 
the diagram of forces, drawing the same, and distinguishing those bars 
which act as struts from those which act as ties. 





46. A uniformly heavy chain is oo from two given points: find 
- equation to the curve in which it hangs, and the tension at any point 
of the curve. 


Jot 


47. Establish a formula for the t of r to torsion of a 
solid shaft of circular section. The angle of torsion of a shaft is limited 
to 1 deg. for each 10ft. of length; find the diameter of a solid round shaft 
to tr it 100 








point, it would be an advantage. 

The curves F,, G,, H,, and J, have been altered for the correct 
weight of the vessel, and are shown in dotted lines. The curve J), 
shows that the mud raft could have been dispensed with if the = 
had extended 9ft. further from shore. In conclusion, it will be 
said that in making the calculations the momentum was ignored 
for two reasons, "First, because there was no data. Second, it 
could not affect the length of the ways in our special case, because 
according to the curves, the maximum length of the ways is 
required when she has travelled 218ft. The calculated lifting 
point is reached when she has travelled 268ft., and the length of 
ways required to fulfil the statical conditions of 14 tons per pile 
could be 82ft., less than the maximum, at the point where she lifts 
up ; consequently, even should her displacement remain constant, 
she could travel on in the same circular direction 82ft. and still 
weigh only 14 tons per pile. The stem would continue in the same 
circular locus until the stern lifted, as it inevitably would. The 
only difference would be a little more draught of water, which is 
of no consequence with our soft mud for a bottom. 

The Peru was making over 104 knots per hour, or about 18ft. 
per second, and so her mementum must have been a considerable 
quantity, and if she actually lifted where the curves said she would, 
the total energy of the wave at that time would, presumably, just 
measure the momentum. A curve of s at the various positions 
during the launch has been placed on the drawing. 








THE Petit Journal says that Mr. O’Neil, the English 
Consul at Rouen, has made an interesting report on the traffic on 
the river Seine. Amongst other things Mr. O’Neil mentions the 
astonishing fact that there is no map of the river extant. The 
report goes on to state that every year from 5000 to 6000 ships go 
up and down the Seine, carrying two and a-half million tons of 
goods, and they were manned by about 17,000 sailors, and the 
writer expresses astonishment at the fact that the captain of a ship 





could not procure a map of this important river. 


H.P. at 50 revolutions per minute, the modulus of 
resistance to distortion being 10,000,000 lb. per square inch. 

49. Describe with the aid of sketches, the construction and operation of 
some form of apparatus suitable for the separation of cream from milk 
for commercial purposes. 


STEAM, 


2. State concisely the chief improvements which Watt made in the 
steam engine, so as to give some idea of the mode in which they were 
carried out. Sketch in section Watt's single-acting engine and explain 
its working. 

25. The crank of a horizontal engine measures 2ft. from the centre of 
the shaft to the centre of the crank-pin, and the connecting-rod measures 
8ft. in length. Find the sine of the angle which the crank will make 
= vertical when the piston is (1) at half-stroke, and (2) at quarter- 
strc ' 

81. Describe Richards’ indicator, and point out precisely the mechanism 
by which the pencil is actuated, giving the reason for the special con- 
struction. The 1 of such an indicator is 2in. in diameter, and it 
vibrates through three-quarters of a revolution. The area of the diagram 
is 83 square inches, and the motion of the pencil is three times that of 
the indicator piston. Taking the mean pressure of steam to be 17} 1b. 
per square inch, find what force corresponds to a motion of lin. of the 
8 


hs Give a short account, with a sketch or sketches, of the Otto and 

Langen atmospheric gas engine which preceded the modern type of gas 
engine. Point out the nature of the novel principle of action which has 
been adopted in the modern Otto engine. 

47. Describe with a sketch or sketches an arrangement by means of 
which the adjustments in Meyer’s valve gear may be effected auto- 
matically by the governor of the engine. In sucha _ the main valve 
cuts off steam at °8 of the stroke, the maximum opening to steam being 
1jin., and the lead a-quarterof the lap. Find the travel of the main valve, 
and the angular advance of the excentric. 





NEXT TO NOTHING. 


Smr,—Mr. Tolver Preston, in his letter to you this week under 
the above heading, concerning the cause of deviation or drift of 
rifled projectiles, states—“‘ There is a constant upward thrust then 
directed against the projectile ;” the italics are mine. I very 
much question this statement, both as to the constancy and direc- 





tion of the pressure. As to the constancy, it is open to no question 














Srrt. 16, 1892. 





THE ENGINEER 


249 











he resistance, and therefore the pressure, of the air varies as 
cacy woo of the velocity of the projectile. This pressure, 
therefore, in whatever direction it may act, far from being a con- 
stant factor, is an ever-varying quantity, depending on the velocity 
of the projectile at any instant uring its time of flight. 

Now as to the direction of pressure. If the explanation of 
“drift” in a projectile is so simple a matter as Mr. Tolver Preston 
would have us believe, and is fully accounted for by the projectile 
rolling on a Genser layer of air, how does he explain the fact that 
elongated projectiles are not overturned in flight? 1 hold that, at 
any rate for some distance in the ascending arc, the resultant pres- 
sure of the air is downwards. I can best explain by reference to 
the figure. 
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The point of the projectile keeps approximately in the trajectory, 
as an examination of the hole made in a t—whatever the 
angle of descent—tells us. Now, if the dotted line represents the 
projectile parallel to its direction of projection, its centre of 

ravity G is in the trajectory. This centre of gravity is nearer the 
an hon the point in the case of all projectiles. In order to kee 
its point in the trajectory, the projectile must have turned round 
as shown by the full lines, while the resistance of the air acting in 
lines parallel to the tangent to the Mj i at the point G must 
act somewhat as shown by the shaded lines. The resultant pressure 
of the air here, then, is in a downward direction. When this 
happens one would expect that a projectile with right-handed twist 
would drift slightly to the left in the ascending arc; and I have 
seen it stated somewhere that such is the case, ref I have never 
been able to detect it myself at practice. More than one solution 
has been offered to this problem ; but whichever one may be most 
generally accepted, that of Mr. Tolver Preston's, starting on the 
assumption of the ‘‘ constant upward thrust ” of the air, entirely 
fails to satisfy me, J. H. MANSELL, 

Sheffield, September 12th. Captain, Royal Artillery. 





BRAKE HORSE-POWER. 


Sir,—An ounce of fact is worth a bushel of theory. When the 
surfaces of the wood blocks of an Appold brake are reduced in 
number the brake wheel becomes highly heated; by reducing the 
number sufficiently the blocks will even be charred; and in an 
case much greater quantities of water must be used than will 
suffice to keep the wheel cool when the wood surface is sufficient] 
large. The brake load carried by the engine is the same in both 
cases, Will any of your correspondents venture to say that the 
— ray 4 by the ys is the same in both cases? If so, then 
the extra heating is got for nothing, 

Lincoln, Gaghauibes 14th, _ OLp Hanp. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE condition of trade in iron and steel circles this week is more 
favourable to the raw iron makers than to the manufactured iron 


Prices of finished iron are without much alteration. Bars are 
moving rather better at £8 to £8 12s, 6d. for marked sorts, 
£6 15s, to £7 for good medium qualities, and £5 15s. to £6 for 
common. Sheets, singles, for galvanising purposes are £6 17s. 6d. 
to £7; doubles, £7 5s, to £7 10s., Ay occasionally less, and 
lattens £7 17s. 6d. to £8. In the galvanised state sheets of 
24-gauge in bundles at outports are £11 5s. to £11 10s. easy for 
common sorts, and £12 10s. for best. Hoops remain at £6 10s., 
and gas tube strip at £6 2s. 6d. As showing the declining prices 
which have of late taken place, it may be mentioned that a con- 
tract for cold rolled strip has been lost to a firm who had had it for 
some years past ; but it has found ite way to another house in the 
district at a considerable reduction on the old figure, which, it is 
said, will still leave a good smi The present figure, however, 
is nearly 25 per cent. lower than the price obtained two years ago. 
Hoops are in good request ata slight advance for the thinner 
gauges, and one or two more bar mills are being adapted for hoop 
production, 

One of the most interesting items in the finished iron trade this 
week isa report which is in circulation to the effect that the 
Wolverhampton Set Iron Company has resolved upon 
enlarging their Stour Valley Sheet Ironworks, by the erection of 
another sheet mill, and the making of other alterations, The cost 
of the extensions is put down at £5000, and the step is regarded 
as an evidence that the galvanisers at any rate have not lost entire 
faith in the trade. The Wolverhampton Corrugated Co. is itself 
galvanisers, and roll its own iron. A much larger extension 
than this, however, is now approaching completion at the Osier 
Bed Ironworks, Wolverhampton, of John Lysaght, where addi- 
tional sheet mills and forges are being put down at a cost of 
£30,000, and this firm, it will be remembered, are the proprietors 
of the great a Ss works, The present state of the 
galvanised sheet trade is accurately reflected in the Board of Trade 
returns for August, which show a total shipment during last month 
of 12,231 tons, as against 12,886 tons in August last year, while the 
value of theshipments was £160,323 last month, as compared with 
£182,670 a twelvemonth ago. 

The pig iron trade is fully as strong this week as last ; indeed, 
the prices are dearer than a week ago. In view of the considerable 
additions to order books which have recently been made, on ’Change 
in Birmingham to-day—Thursday—sellers of Derbyshire asked as 
much as 46s, 6d. to 47s., delivered, for forge sorts, and 48s, 6d. 
upwards to 49s, 3d. for foundry iron, Northamptons were 45s, 6d., 
and Lincolns were quoted 48s, 6d. to 50s., the Tast being the price 
for the P.G. brand. Hematites were quoted 60s. ; Staffordshire 
pigs were 62s, 6d. to 67s. 6d. for all-mine hot blast, 46e. 6d. to 
48s, 6d. for medium, and 38s. 6d. to 40s, for common. The quota- 
tions are steady at £4 5s. to £4 7s. 6d. for basic Bessemer blooms 
delivered into this district, and £5 5s. for Siemens basic, 

The iron and steel exports for August, as shown inthe Board of 
Trade returns, are not quite as bad as might have been 
anticipated, for although the volume of trade is less, prices seem 
to be somewhat better in some instances. The total uantity ex- 
ported last month was 259,625 tons, a decrease of 12,584 tons, or 
four per cent., as compared with last year; while the value was 
£1,880,174, being an increase of £45,482, or 2°4 per cent. For the 
eight months, however, the decrease is 465,899 tons in quantity, 
and £4,583,732, or 24 per cent. in value. In pig iron the month’s 
decline, as compared with last year, is 11 per cent.; in bar and 
angle, 12 per cent. ; in railroad iron, 22 per cent.; in wire, 31 per 
cent.; in telegraph wire, 75 per cent.; a fractional amount in cast 
and wrought ; over 41 per cent. in old iron ; and in galvanised 
iron, 12 per cent. On the other hand, there is a small increase in 
hoops and sheets, and an increase of 14 per cent, in unwrought steel ; 


month after the McKinley tariff came into operation; and of 
14 per cent, in unwrought tin. 

he total quantity of copper exported last month was 115,913 cwt., 
an increase of 16,112 cwt., or 16 per cent.; the value being 
£2,516,731, a decrease of £70,869, or 2°7 per cent. For the eight 
months the quantity increased 11 per cent., but the value declined 
27 per cent. The value of unwrought copper increased 34 per 
cent., but wrought declined 11 per cent., brass 26 per cent., and 
yellow metal 38 per cent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business throughout the iron trade of this district 
continues to move on in a slow, hand-to-mouth fashion, and for pig 
iron prices are showing less firmness, There is a general want of 
confidence in the future, and consumers show no disposition to 
more than cover immediate requirements, as they evidently believe 
that as the pressure which has recently been felt for immediate 
delivery disappears with the increased output from the furnaces, 
prices will necessarily be lower. Makers, on the other hand, regard 
the prices at which they are already selling as quite sufficiently 
low, and as they see no early prospect of any appreciably lessened 
cost of production, they are not anxious to commit themselves to 
unremunerative forward engagements, The steel trade in all its 
branches is also in a very unsatisfactory condition, and finished iron 
remains without any indication of improvement. 

e hester Iron Exchange on Tuesday was not more than 
moderately attended, and all through, inquiries were comparatively 
few in number and of but very limited weight. For Lancashire 
pig iron makers are quoting late rates—44s, 6d. for forge, and 
463, for foundry, less oh delivered Manchester—but at these figures 
they are dving only a small business, and this chiefly in foundry 
qualities. With regard to district brands, makers are in a better 
position to meet the requirements of their customers, owing to some 
of the furnaces, which have of late been working very indifferently, 
now turning out more satisfactory proportions of foundry, but 
they have still very little iron to offer in the open market, and are 
holding firmly to late rates, Lincolnshire not being quoted under 
43s, 6d. for forge and 45s, 6d. for foundry, with Derbyshire rang- 
ing from 45s. for forge to 48s. 6d. and 49s. for foundry, less 24, 
delivered Manehester. Although some of the leading outside 
brands ars still rather difficult to obtain for immediate delivery, 
most of the makes which come into this market are, if anything, 
rather easier, and offering more freely. One or two special brands 
of foundry Middlesbrough are still quoted nominally at 50s. 4d., 
net cash, delivered here, but g brands generally scarcely 
average more than 49s, 4d., and for forward delivery there are 
sellers at 1s. to 1s. 6d. under current rates. In Scotch iron some 
of the brands are about 3d. easier, and for delivery at the Lanca- 










iron will be greatly restricted during the autumn and winter 
months, Only thirty-nine furnaces are blowing, and two of these 
remain on half blast. Thirty-eight furnaces are standing idle, 
but two of these are at Parton, and are at present being dis- 
mantled. Prices are steady at 5s. 44d. for warrant iron, while 
makers are asking 51s. 6d. for parcels of mixed Bessemer Nos., 
net, f.o.b. Stocks during the week have been reduced by 771 
tons, making the reduction since the beginning of the year 
106,294 tons, Stocks now stand at 37,793 tons. 

{n iron ore there is a very quiet business, but prices are steady at 
9s. to 9s, 6d., net at mines, for ordinary qualities. 

Steel makers are irregularly employed in all the departments of 
their works, Several of the mills are out of work temporarily. 
The Siemens-Martin’s department is very quiet, and in the steel 
shipbuilding material trade there is an especially slow business, the 
mills having been stopped for more than a fortnight. Prices are 
steady at £5 12s, 6d. for ship plates, £510s. for angles, and £6 15s. 
for boiler plates. Makers are fairly but not fully sold forward in 
rails ; but it is only in heavy sections, next to nothing being done 
in lighter sections of rails, In the other branches of the steel trade 
there is a very quiet state of things. , 
Shipbuilders are very quiet at present, and the depression which 
characterises the trade is made all the more effective by reason of 
a strike of engineers, coppersmiths, brass finishers, moulders, 
patternmakers, blacksmiths, &c., which represents about 1500 men, 
who are resisting a 5 per cent. reduction. There are, however, 
more than 3000 men employed on the works of the Naval Construc- 
tion and Armaments Caper in other branches of trade. It is 
not expected the strike will be of long duration. 

Coal and coke steady at unchanged prices, but the consumption 
is small, 

Shipping is brisker. During the week 20,551 tons of pig iron 
and steel have been shipped from West Coast ports, compared 
with 17 357 tons in the corresponding week of last year, an 
increase uf 3194 tons. The aggregate shipments to date this year 
amount to 5v6,161 tuns, compared with 680,845 tons in the corre- 
sponding weck of last year, a decrease of 174,684 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A PERCEPTIBLE decrease in the business of the Yorkshire 
collieries with Hull is reported for the month of August. The 
total tonnage sent during the past month was 213,672, as compared 
with 232,584 in August, 1891. There is thus a falling off to the 
extent of 18,912 tons. The weight for the eight months of the 
year also shows a decrease as compared with the corresponding 
period of 1891, the quantity being 1,537,256 tons in 1891, against 
1,520,592 tons in the completed period of 1892. It will thus be 
seen that the falling off in August is more than sufficient to 
t for the whole of the decrease. The to’ exported 





shire ports prices are rather irregular, owing to the ptionall 
low freights which are being quoted. Govan could be bought 
readily at 45s. 6d. to 45s. 9d., Carnbroe at 46s. 9d. to 47s., Eglin- 
ton at 47s. 6d. to 47s. 9d., and Glengarnock at about 48s, 9d. to 
49s,, net, prompt cash. 

In scrap iron there is some business doing at about 51s, 6d. for 
the best machinery metal, and 49s. for rough scrap, delivered at 
works in this neighbourhood. 

In the steel trade there is only a limited business doing gene- 
rally, but makers of hematites in some instances show a tendency 
to stiffen up in their prices, owing to increased cost of raw mate- 
rial, and good — qualities, delivered here, could scarcely be 
quoted under about 58s., less 2}. Steel billets, however, show a 
continued weakening tendency, and can be bought at about £4 10s. 
to £4 11s. 6d. net, delivered Manchester; whilst steel boiler plates 
are scarcely so firm as they were, and £7 2s, 6d. to £7 5s. repre- 
sent about the ave figures for the leading qualities, delivered 
to consumers in this district. Common plates are offered at very 
low figures—£6 7s. 6d. to £6 10s.—and steel angles at as low as 
£5 10s., delivered here; whilst in steel girders both English and 
foreign makers have been quoting 15s. per ton under recent rates, 
in competing for any orders that are to be got. 

The finished iron trade remains in very much the same position 
that I have reported for some time past, forge proprietors only 
securing new business barely sufficient to keep them going at 
unremunerative rates; Lancashire bars averaging £5 is. and 
North Staffordshire qualities £5 15s, to £5 17s. 6d.; sheets, £7 5s. 
to £7 7s. 6d.; and hoops, £6 5s, for random, up to £6 10s. for 
special cut lengths, delivered in the Manchester district. 

All meee wooo of manufactured metal goods continue in very slow 
request, and although list rates are nominally unchanged, business 
here and there is done at very low figures—sales of locomotive 
brass having been made at 54d. per lb., delivered in this district. 

The position of the engineering industries remains without any 
very noticeable new feature. Some of the leading firms are kept 
tolerably well engaged upon specialities, but a general slackness is 
repo throughout most departments, and many of the works in 
the district are very short of orders. The returns issued for the 
past month by the trades union organisations connected with the 
engineering industry show, in the Amalgamated Society, a con- 
siderable increase in out-of-work bers, the ber in receipt 
of donation benefit in the various branches throughcut England 
representing fully 64 per cent, of the total membership, and this 
is not taking into account the very large proportion of out-of-work 
members in many of the colonial branches. In this immediate 
district there is just now probably a — ber of loyed 
members on the books than has been the case for some time past, 
and a further indication of the unsatisfactory condition of trade is 
that afforded by the more general suspension of workmen during 
the recent holidays, and the longer period over which these 
stoppages have in many cases extended. With regard to the 
Steam Engine Makers’ Society, the position is practically 
unchanged, the returns still not showing more than 24 per cent. of 
the total membership in receipt of out-of-work support, and the 
largest proportion of unemployed members is in the marine 
centres. Throughout the Lancashire district the position of trade 
is generally reported as fairly satisfactory, and not more than 
1 per cent. of the local membership are upon the books in receipt 
0! 


out-of-work support. 
beginning to move off more freely for house-fire p' 








With the pete oe that the better classes of round coal are 
there 
is no appreciable improvement to report in the coal trade ‘of this 
district, and the lower qualities of round coal continue in very 
indifferent demand for ironmaking, steam, and general manufac- 
turing purposes. In the better qualities of round coal, sellers 
who were —- accepting under list rates, are stiffening up 
to their full price, but coal i weak and irregular, 
and at the pit mouth does not average more than 7s, 6d. to 8s. per 
ton, with contracts for supplies in anything like quantities still 
competed for at low figures. Engine classes of fuel are more 
plentiful in the market, with prices, if anything, rather easier, 
and buyers are only disposed to place forward contracts at some 
substantial concession upon current rates. At the pit mouth, 
burgy averages 6s, 3d. to 6s. 9d. ; best slack, 5s, to5s. 3d.; medium 
sorts, 4s. 3d. to 4s, 6d.; and common, 3s, 6d. to 3s. 9d. per ton. 

In the shipping trade business continues extremely quiet, and 
with plentiful supplies, not only from Lancashire collieries, but 
from outside districts, prices are cut very low, ordinary descrip- 
tions of steam coal not averaging more than about 8s. 6d. to 
8s, 9d. per ton delivered at the ports on the Mersey. 

Barrow.—There is a quiet demand for hematite pig iron this 
week, and the business done by makers has been small, while 
transactions in hematite warrants have been only on a small scale. 
There is still a small consumption on the part of steel makers o' 
Bessemer qualities, and forge and foundry qualities are also in less 
consumption than they have been for some time. Orders from 
foreign, colonial, and continental sources are comparatively limited, 








of nearly 100 per cent, in tin-plates, due to the largely inc 


quantity sent to the United States, as compared with the first 


nnage 

from Hull during the past eight months was 559,482, the amount 
exported in the similar period of 1891 having been 724,153, For 
the month the exports reached no more than 99,374 tons, against 
147,499 in August of last year. A falling off in the eight months 
of 164,671 tons and in one month of 48,125 tons form somewhat 
alarming figures. The markets which show a decrease are South 
America, Belgium, Denmark, the East Indies, Germany, Holland 
North Russia, Sweden, and Norway; while France, Italy, and 
Jersey and Guernsey exhibit an improvement, Manvers Main was 
last month at the head of the Yorkshire collieries which send 
supplies to Hull, its weight being 14,816 tons, as compared with 
13,120 tons in August of last year. Denaby Main, which is usually 
first, is now second with 13,544 tons, which is about 5000 tons less 
than in the corresponding month of last year. 

The foreign trade in cutlery and hardware still continues its 
downward trend. During August, the value exported was 
£185,329, against £195,817. The decrease is more marked when 
the business for the eight months is looked at. The total for that 
period is £1,450,641, against £1,601,221. At this rate the decline 
for the twelve months will be at least £250,000. At present it is 
£210,580, and on two grades of goods only. Steel, on the other 
hand, exhibits an improvement upon the month. The value of 
exports to foreign countries during August having been £149,290, as 
compared with £130,499 for August of last year. Taking the com- 

leted period of the year, thevalue is £1, 140,987, against £1,079, 869, 
ere is thus an advance of about £19,000 on the month, and of 
over £62,000 on the eight months, All countries, — British 
North America, show an increase, the United States being the 
principal improving market. This is caused by the preference of 
certain American firms for trustworthy Sheffield steel for saws, 
tools, and clock and watch spring purposes, 

Mr. C. J. Stoddart, managing director of the Parkgate Iron and 
Steel Works, Rotherham, learning that the Campania’s rudder 
plate was made at Krupp’s, after making —- found that the 
plate in question was about 21ft. long by 11ft. 3in. wide by 1°4in. 
thick. Plates of this particular size, Mr. Stoddart says, could 
have been readily rolled and supplied from Parkgate Works. ‘‘It 
would have been an interesting fact for us to have supplied these 
large plates for this particular ship,” adds Mr. Stoddart, ‘‘as the 
whole of the plates were supplied from these works for the Great 
Eastern,” which was about 90ft. longer and 8ft. wider than the new 
Cunarder. Mr. Stoddart has, therefore, good grounds for saying 
that the British manufacturer ‘“‘is still able to hold his own in the 
rolling steel plates of large sizes and high quality.” It would be 
interesting to know what causes contributed to send the order to 
Germany—whether lack of inquiry, or price. 

The local newspapers estimate that between 8000 and 10,000 
people in Sheffield are at present affected by the McKinley Tariff 
Act. 


In the coal trade Silkstones are making 11s. to 11s. 6d. per ton; 
Barnsley and Stcckton House, 10s. to 10s. 6d. per ton; lower 
grades, 1s, a ton less—all at the pit. Steam coal is not at all 
brisk, and the Hull shipowners complain that South Yorkshire 
quotations are excessive. 

In the heavy iron and steel industries no change has cccurred 
on this week. Hematites, delivered, remain at 58s. to 60s, per 
ton. Railway material is being more freely ordered. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALL departments of the iron and steel, as well as the allied 
trades, appear to be ‘‘ progressing backwards;” the tone of the 
market is this week unfavourable, and generally prices have 
declined. Thus No. 3 Cleveland pig iron has fallen 6d. per ton, 
other qualities of pig iron 3d.; iron plates and angles are 2s. 6d. 
down, steel proto 6d., steel plates 5s., and iron bars 2s, 6d., 
and demand is almost stagnant even at the reduced figures. The 
lower rates for finished iron and steel are due to lack of demand 
and slackness of operations at the works, added to which a keen 
competition has sprung up with the Scotch producers, wao are 
said to have taken prices even below the reduced prices now 
being quoted in this district. The decline in quotations for 
pig iron may be attributed to the very unsatisfactory prospects of 
the manufactured iron trade, and to the increase in production 
at this advanced period of the shipping season, when the con- 
sumption is likely to fall off considerably. It is true that for the 
present all the pig iron that is being made—increased though the 
quantity may be—is going direct into consumption, and that 
even if the make were larger than it is, there would be no 
difficulty in getting rid of it this and next month, for there are 
heavy arrears of contracts to execute; but this cannot be 
expected to continue after the northern navigation has 
closed, and then we may look for stocks increasing. It is 
difficult to understand why firms are blowing in more furnaces. 





and the whole life of the trade is exceedingly weak. It is evident 
from present appearances that the business doing in hematite pig 








They can, no doubt, make a profit, if prices kept above 
40s. for No. 8, but there is not much chance of that, and those 
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who start can hardly hope to enjoy more than a few weeks of pro- | Gartsherrie and Summerlee, Nos. 1, 51s. 6d.; Nos. 8, 47s. 6d.; | Anderson, Boston; Mr. Poulter, Glasgow ; Mr. Wilso , 
fitable working, after which they will obly inctease the rapidity | Langloan, No. 1, 69s. 64: No. 8" 46s, 6d.; Coltuem, No. 1° | and Mr. Suteliffe, Goole, SO my Greenock; 
with which stocks are augmented, and with which prices fall. The | 55s. 6d.; No. 8, 49s, 6d.; Gl , at Ardrossan, No. 1, A fine new passenger steamer, the Tweed, is now discharging in 
cost of production is not likely to be brought down, for wages at | 50s. 64.; No. 3, 47s.; Daimell: No. 1, 49s. 6d.; No, 8, | the East Bute Docks. She is intended to ply between Glasgow and 

the furnaces and railway rates for ironmaking ma‘ will remain | 47s. 64.; inton, No. 1, 47s. 6d.; No. 3, dbs. 6d.; Shotts, at | Cardiff. Her ton is 1000, es of the triple-expansion ty 
for some months pretty much the same as they have recently been, | Leith, No. 1, 52s. 6d.; No. 8, 49s. 6d.; Carron, at Grangemouth, | with cylinders of 21 aos 34in., 57in. diameter by 42in. stroke, ed 


judging by the average market prices of the pig itself which 
regulates them. Then coke is 13s. per ton delivered equal to 
Middlesbrough, and to all appearances the manufacturers will be 
able to keep it at that, when so many furnaces are at 
work. The starting of more furnaces is certainly not a good 
sign for the producers of pig iron, especially as there are 
already more in operation than were blowing when the 
Dutham strike commenced, and the output is larger, though 
the trade and its prospects are distinctly worse. Last week I 
reported the contemplated restarting of several furnaces, and 
this week it may be announced that Messrs. Walker, Maynard, and 
Co., at the Redear Ironworks, have blown in their third furnace, 
lea only one idle. But the Clay-lane Iron Company at South- 
bank blown out a furnace. The view that consumers take 
tespecting the future is fully shown by the fact that they offer 
1s. 6d. less for deliveries of pig iron after the close of October than 
they will pay for prompt; but sellers will not sell at all forward at 











any such reduction. But the tendency of prices is altogether in 
favour of the buyers, and it is to be remembered that not only will 
there be a er ex d d after next month, but the local 


constmption will likewise show a falling off, seeing that the mills 
and forges have such poor prospects. There is no doubt that 
traders are generally “‘ down in the dumps” this week. 

Merchants have reduced their price of No. 3 Cleveland G.M.B. 
64. per ton, 40s. 6d. per ton being now the rate for prompt f.o.b. 
deliveries of that quality, but makers are not prepared to reduce 
their quotations quite so much, as they have at present no 
difficulty in delivering all the iron they produce. To get froma 
merchant for prompt delivery even a single cargo of No. 3, the 
steamers have to be sent to two, and sometimes three wharves, as 
not more than 300 or 400 tons of any particular brand can be 
—— promptly. Shipments of pig iron—which is chiefly 
of No, 3 quality—are this month not as good as were looked 
for, the cholera epidemic being responsible for this. This is 
affecti our trade, not only with Germany and Russia, but 
also with Sweden, Norway, Denmark, Spain, Portugal, and some 
other countries which regard British ports as infected places, and 
by subjecting vessels sailing from them to quarantine they have 
caused advances in freights, which the prices paid for the pig iron 
will not bear, and deliveries are kept back wherever ible. 
Exports should be very heavy this month, especially as are 
arrears of deliveries to be made up, yet the shipments are much 
below those of September last year. From Middlesbrough, 
this month to Wednesday night, they had only reached 
23,331 tons, as compared with 24,276 tons in August, 11,020 tons in 
July, and 42,550 tons in September, 1891, all to 14th. Middles- 
brough warrants, which were up at 41s. 3d. last week, dropped to 
40s, 3d. on Tuesday, but on Wednesday were at 40s. 6d. cash. 
The stock in Connal’s stores on Wednesday night ited to 


No. 1, 588.; No. 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 7767 tons, compared with in the oo 
year. There was dispatched to Canada 860, United States 700, 
Australia 539, Holland 400, Spain and P 260, France 229, 
Germany 350, India 37, Russia 80, Belgium 52, other countries 90; 
the coastwise shipments being 4170 tons, against 8421 in the same 
week of 1891. 

Since last report two additional furnaces? have been put on 
ordinary pig iron, and one on hematite, and there are now 39 
producing ordinary and special brands, 33 hematite, and 7 basic, 
total 79; compared with 76 last week, and 74 in the corresponding 


week of last year. 

The steel trade bas not improved during the week, 
and the ete is unsatisfactory, owing to the 
deepening depression in the shipbuilding trade, Very few new 
orders for ships are being placed, and a number of the yards 
are getting very bare of work. Several builders on the lower 
reaches of the Clyde have placed their workmen on ng el 
time, and quite a number of men have been discharged. ages 
are to be reduced at the beginning of October in the shipbuilding 
trade, Until that branch revives—and there is no indication what- 
ever of this taking place—stee] makers eannot look for full employ- 
ment. The best price now quoted for Siemens ship-plates is £6, 
less 5 per cent., but business has been done 2s, 6d. lower, and at 
£5 11s. 6d. net. 

The finished iron trade continues very flat, shipping inquiries 
are poor, and there is also less demand on the part of the home 
trade. The prices of manufactured iron are nominally unchanged, 
but are really gradually declining. Makers quote the old rates, 
viz., common bars, £5 15s, to £6 2s. 6d., and best bars £6 5s. to 
£6 12s. 6d., less 5 per cent., but it is understood thaton these rates 
subtantial concessions are made where fair orders are likely to be 


secured, 

In the coal trade the dulness formerly noticed has become more 
general and p d. Ata ber of the collieries the miners 
cannot find full rye agen and salesmen report that they are not 
able to dispose of their output. The presence of cholera on the 
Continent has undoubledly curtailed the business to a material 
extent. Prices are now ee at Glaegow Harbour :— Main coal, 7s.: 
— 6d. to 7s. 9d.; ell, 8s. to 8s. 8d.; and steam, 9s, 9d, 
per 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
A sTILL ie feeling prevails in the coal trade, and the 
heaper kind of coals are in a very depressed condition. In proof 





13,030 tons only, or 2864 tons decrease this month. The figures, 
however, are altogether nominal, as there has not for weeks been 
@ solitary transaction. No. 1 Cleveland pig iron is 43s.; No, 4 
foundry, 39s. 6d.; grey forge, 38s. 6d.; mottled 38s.; and white, 
37s. 6d. for prompt delivery. Hast Coast hematite is 50s. for 
prompt deliveries of mixed numbers. 

The Lackenby Ironworks, near Middlesbrough, fconsisting of 
three blast furnaces in full operation, were offered for sale by 
auction at the Royal Exchange, Middlesbrough, on Tuesday. The 
furnaces are fitted with Cowper’s hot-blast stoves, which were 
added in 1889 and 1890, at a cost, it is said, of £9000. The only 
offer was one of £25,000, bid by ,Mr. Illtyd Williams, of the Lin- 
th Ironworks, Middlesbrough—a sum which must have been 
considerably less than half the value of the works—and the vendors 
would not seil. 

Bosiness in the finished iron and steel trades is unsati x 
and manufacturers, in several cases, have not now enough orders 
to keep their mills regularly going, operations being suspended 
one or two days per week, and very shortly working alternate 
weeks will be as much as business will require. The decline in the 
demand for new vessels has led to the keenest competition among 
the plate makers in Scotland and the North of , and lower 
— have been taken for steel plates than have ever been known. 

uotation for North of England steel plates to-day is 
£5 10s., less 24 per cent. discount, and f.o.t. at producers’ 
works, but it is stated that there has been business done at 
ever so much below this figure. Not for several years has 
the outlook been so discouraging for shipbuilders, and con- 
sequently for plate and angle makers. Some builders are driven to 
construct boats on speculation in order to keep their men together, 
and many of the vessels now being built will yield no profit to the 
builder. There are still a few inquiries, bat the owners want the 
vessels at prices much below what they must cost, so that business 
does not result. Some shipbuilders have not booked an order this 
oe and it will not be surprising if more yards have to be closed. 
en are being paid off every week at some places. It can hardly 
be expected t many new vessels will ordered when so 
many are idle, and when probably three-fourths of those that 
are running are doing no to their owners. Steel ship 
angles have been reduced to £5 7s. 6d. ; iron ship angles to £5; 
iron engineering angles to £5 5s. ; and iron ship plates to £5 2s. 6d. 
per ton, all less 24 per cent., and f.o.t. at producers’ works. 
Common iron bars are down to £5 5s., less 24 — cent., and best 
bars to £5 15s. The rail makers are well employed, some of the 
orders now on the books having been taken prior to the Durham 
strike. But very few fresh orders are forthcoming, and the price 
is kept at £4 5s. net at works for heavy rails. Steel sleepers are 
£5 5s, net, for ineers and ironfounders are dis- 
couraging, and at some establishments only half-time can be 
work: 


The freedom of the borough of Middlesbrough was on Tuesday 
resented to Mr. Isaac Wilson, one of the pioneers of the Cleve- 
iron trade. He settled in the town in 1841, where he joined 
in the establishment of an iron foundry and engineering works, 
where a considerable number of locomotives were constructed. 
When the main seam of Cleveland ironstone was discovered in 1850 
he was among the first to construct blast furnaces. He joined the 
Town Council in 1843, and was in 1852 the second maycr of the 
borough, which had been i ted the year previously, the late 
Mr. H. W. F. Bolekow, M.P., being the first mayor. From 1878 
to 1892 Mr. Wilson has been M.P. for Middlesbrough, and he only 
retired on account of advancing age. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE steadiness that characterised the iron market for a number 
of weeks has given place to general weakness, No doubt this is 
due to some extent to sympathy with the general depression that 
has alg | all other markets this week, owing to the financial 
troubles in London and elsewhere, and the reetrictions placed 
upon cotimerce in consequence of the cholera. At this season it 
has been usual for trade to expand, but at present there is scarce] 
any perceptible movement of that description. The outlook is 
therefore rather discouraging. 
Business has been done in Scotch warrants from 42s, to 41s, 7d. 
cash, in Cleveland from 40s. 10}d. to 40s., and in hematite from 
> The amount of iron changing hands is, how- 
ever, limited, and this is particularly so as regards Cleveland and 
Cumberland hematite warrants. 
The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
G w, Nos. 1 and 3, 6d. per ton; Carnbroe, No. 1, 44s. 6d.; 
No, 8, 486, 6d.; M No. 1, 458; No. 3, 438, 6d.; Clyde, 


No, 1, 488,; No, 3, 46s, 6d.; Calder, No. 1, 50s. 6d.; No. 3, 47s, 6d.; 





of the bad prospects ahead, two collieries were offered for sale in 
Cardiff this week, and though the attendance was large, it was 
more from curiosity than a desire to buy, for not a soli bid was 
made. The exports last week from Cardiff showed fully 50,000 
tons below the average. Taking the whole of the e total 
was only 195,326 tons, of which the Bute Docks had 111,836 tons, 
Penarth 34,949, and Barry only 48,384 tons. When it is con- 
sidered that Barry has touched 160,000 tons, the decline in the coal 
trade is made my | manifest, 

In a few days the audit will be made known, when a five per 
cent, reduction is tolerably certain at the least, and the next is sure 
to be even larger. 

The down-grade continues, and it would aj very probable 
that, in addition to a marked decline in trade, the poy of the 
colliers show a di ition to make matters worse by bringing 
about labour troubles. Last Monday there was a full gathering 
of collier delegates at Aberdare, convened in order to consider the 
pro} revision of the sliding scale. The agenda was as follows: 
—To confer with the sliding scale members as to the amendments 
they consider necessary in the sliding scale agreement, which are 
as follows: That the press be admitted into all meetings of the 
Sliding Scale Joint Committee ; that an umpire be —, in all 
cases of dispute ; that the wages be advanced or reduced 10 per 
cent. in every shilling, in the ea ay gene em per cent. for 
each 1}d. per ton ; standard basis, 7s, 8d. and under 7s. 9}d. per 
ton, as per December, 1879, rules. The advisability of securing 
the joint action in the selling price of coal. A good deal of dis- 
cussion followed, and in the end each clause was carried. A 
proposal that the anthracite men should have a representative on 
“he aay a + t out that the sting of th | 

t is scarcely necessary to point ou e sting of the resolu- 
tions is in the tail. The colliers are seriously encouraged to inter- 
fere with the selling price of coal. They are no longer to be simply 
the producers, but to be also re ted on Change! This is 
regarded as a bad outlook for the future deliberations. 

[ regret to note that in addition to labour troubles at Ebbw 
Vale, which has materially affected operations, the locomotive 
men at Blaenavon have struck, and on Monday works and col- 
lieries were brought to a standstill. Things look dark, and I hear 
that the cold-blast furnaces are to be blown out. In addition to 
the strike, the small coal question has been again raised at Blae- 
navon by the colliers, and a deputation has been formed to wait 
upon the manager. 

Strikes and notices are on the increase, All the iron and steel 
workers are now on the second week of their notice, and when the 
month is up the arrangement will be only a daily one. At Barry 
there is a pilots’ strike. At Cardiff the builders’ strike is still on, 
and a ces are not by any means youre d in the tin-plate 
trade. At Gorseinon notices have been served affecting 700 men. 

On ’Change Cardiff, midweek, best steam coal was quoted 11s, 
to 1ls. 6d.; seconds, 10s, to 10s. 3d.; Monmouthshire, 8s. 6d. to 
10s. 3d.; and small, 5s. 6d. 6s. 6d. a ton. House coal as 
follows:—Best, lls. 9d. to 12s, 6d.; Rhondda No, 3, 11s. 64.; 
FFor’patont fuel ths ing uiry is visibly slack price in Cardift 

‘or patent fuel the in visibly » pri 
and Swansea 10s. 9d. to lis. Swansea last — espatched 3720 
tons to France, 300 to Italy, and 2045 to Russia. 

Coke shows no improvement. Furnace is now at 16s, 6d. to 
17s. 6d, Cardiff; foundry, 18s, 6d, to 19s, 6d. Pitwood is in 
moderate de . 

Depression continues to characterise the steel trade, and the 
managers of the principal works regard the outward and visible 
signs as —one remarks, as bad as theycan be. I note that 
Cyfarthfa shows most animation, and the huge stock of pig 
= = visibly lessening, quantities going to the Midlands and the 

orth, 

Quotations on ’C Swansea, this week were as follows:— 
Glasgow pig, 41s. 74d.; Middlesbrough, 40s. 1}d.; hematite, 
50s. 44d.; steel rails, £4 5s. to £4 7s. 6d. for meat S nage ww pee , 
to £5 10s. for light ; Welsh bars, £5 5s, and upwards ; steel sheets 
from £7 10s.; iron from £6 10s.; mer steel, tin bars, £4 12s, 6d. 
to £4 15s.; Siemens, £5 to £5 2s. 6d. Tin-plates, mers, 1 
to 12s. 3d.; Siemens, 12s. 3d. to 12s, 6d.; ternes, 22s., 24s., 26s.; 
oe from ye © te tke Xs tia 

ere was 4 t off in in-plate shipmen’ 
week, the total being vf 35,360 boxes, while the quantity 
received from works totalled 62,072 boxes, Stocks are now 
slightly over 170,000 boxes. The situation is regarded in Swansea 
as gloomy, but possibly there are some changes ahead which may 
improve things. Makers are evidently bent upon stopping mills, 
rather than selling at ruinous rates. ‘ 

Swansea Harbour trade for last month was the best of the year. 
There has been a large number of candidates for the nos ween 
superintendent of the harbour, and these by ve been 

need to six—Mr, Law, Hull; Mr. Woodward, ; Mr. 





“Te Pees te faa the Matting of 
am n e pg of electric pumpin 
Hirwain, at the Aberdare-Merthyr Colliery, The Plan ry ae 
gr by the Crompton-Howell Company. The power ‘is supplied 
one of Crompton’s compound dynamos, driven by one of 
arshall and Son’s ema and the power is conveyed to the 
pumps by one of Callender and Co.’s cables, The pumps ate threo 
in number, built by Warner and Son, Walton-on-the-Naze, 
The Maesteg Merthyr Colliery will be re-started this month 
having been purcha by the proprietors of the Maesteg-Garth 
Company. Mr. James Barrow is managing director, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE firm tendency of former weeks has been steadily main. 
tained in almost all branches of the iron industry over here, For 
the present demand and sale move in rather sober limits, but 
there is a fairly confident tone all round, consumers having lost 
something of their reserve of late. 

On the Silesian iron market the improved tone previously noticed 
in the malleable iron department has been well maintained all 
through last week, and it is peony expected the proposed 
advance of M. 5 p.t. for bars will be carried inashort time. If the 
improvement on the manufactured iron market continues, better 
days will also be in store for the pig iron business, which has been 
in an extremely dull condition up to the present, stocks increasing 
in an alarming way. Regarding the plate and sheet department 
there has been a strong demand coming forward for the last-named 
article, plates, on the other hand, remaining rather neglected, 
There is a lar business doing in iron and steel manufactured 
goods, with tending to firmness, 

A healthy tone prevails in most branches of the Austro- 
Hungarian iron trade, the autumn business being likely to turn 
out a good one after all. Makers of finished iron report themselves 
well supplied with work for the near future. A slight advance on 
bars as well as on sheets has been ventured, both articles having 
remained particularly neglected for some time past. Galvanised 
sheets have also been slightly raised, to agree with the raw 
material. With the exception of rails, which are rather weakly 
inquired for just at present, all articles are in good request. The 
news concerning the situation of the Austrian Arms Factory at 
Styr has created a general sensation in industrial circles. No less 
than 5000 men have been dismissed ; another 1000 will soon be 
obliged to leave the establishment. A great number of the men 
dismissed have gone partly to Belgium, partly to France, and 
some to America, The retardation of a large order for the Italian 
Government, and the fact that home demand is covered, are 
generally regarded as the cause for this rather unexpected 
dismissal of 80 many hands. In France the amount of new work 
transacted during the week is of very small proportions, there being 
an absence of any speculative enterprise, ome demand is very 
moderate, and on foreign account also few inquiries have been 
coming in. Prices are, in many instances, moving in a downward 
direction, but changes of any weight are not expected to set in. 

The ian iron trade remains without any improvement, the 
business coming forward being very small in weight, and in many 
cases scarcely sufficient to keep the works going from hand to 
mouth, In the steel trade the demand is small, and not equal to 
procaction. Some fairly good orders for export have been booked 
recently, but at unremunerative quotations, The Belgian State 
Railways bas given an order for heavy rails to the Belgian steel 
works at 131f. p.t. A fairly good export order—4000t, steel rails 
—has just been booked by the Compagnie Cockerill. Tenders for 
the supply of 800t. plates and 2000t. tires will be invited by the 
State Rai way Administration towards the end of this month. The 
production of pig iron during the first two boa agg of the present 
year shows a slight increase against 1891. jis is due, in the first 
instance, to the strikes during the first part of 1891. 

First two quar- First two quar- 

















ters of 1802, ters of 1801. - Ve 
Foundry pig .. 84,581 ° 28,923 6s oe 5,658 
Forge pig .. .. «- 242,020 .. .. 206,525 .. .. 85,495 
—— == 2 109.912 .. .. 74,087 .. .. 84,975 
Total .. . 886,518 .. .. $10,885 .. .. 76,198 
1892. a Increase, 
Rails and plates .. .. 60,765 .. 58,868 .. 6,902 
Iron manufactured 
@00GS wo as te wl OW. dd MAM - 21,789 
204,785 .. o 236,004 oo oe 
Rhenish-Westphalian iron business has moved on quietly but 
poy steadily during the week. Iron ores find y sale in the 
iegerland, and prices are firmly maintained. They are M. 8 io 


8°40 p.t. for spathose iron ore, M, 11 to 12 p.t. for roasted ditto. 
Nassau red iron ore is quoted M. 9 to 9°20 p.t. free Dillenburg. 
Luxemburg-Lorraine minette is in irregular request at M. 2°40 to 
2°60, and “M. 3°20 p.t. net at mines. Pig iron makers are not 
doing well, as a toh, the demand being irregular. Some works 
appear to have a just cause for complaint in that respect, orders 
booked scarcely sufficient to secure employment for one or 
two months. Stocks have remained as before, only in some special 
cases a slight increase has been noticed, With regard to the 
different sorts, Riplegeictees is quiet at M. 55 p.t. for the 10 to 


12 p.c. grade, enish- Westphalian forge pig, No. 1, costs 
M. Bo to°51 pat; No. 3, M. 4b to 46 pt Hematite is guoted 

. 66 pt oundry, No. 1, M. 66 p.t.; No. 3, M. 68 pt. 
Basic, M. 47°50 to 48°50 p.t. Bessemer, M. 54 to 55 p.t. at 


works, On the manufactured iron market a brisk tone is 
maintained. The demand for bars is fairly satisfactory, prices 
being pretty firm generally. Girders meet with ready sale 
at unremunerative quotations, —— plates are briskly called 
for, and the works actively engaged. heets, too, have enjoyed a 
satisfactory demand up to date, but prices are not in i to 
the raw materials, ing the condition of foundries, machine 
and on factories, it can only be repeated what was reported in 
last week's letter. At a tendering for steel rails given out by the 
ay Railway Administration, M. 114 p.t. was the lowest offer; 
for sleepers, M. 110 was asked. In Strassburg also M, 114 p.t. was 
the lowest bidding. 

The following are the ery list prices, per ton at works: 
Good merchant bars, M. 117°50 to 120; angles, M. 127°50 to 130; 
rders, M. 87 to 90 ; hoops, M. 180 to 187°50 ; billets in basic an 

mer, M. 85; hea iler plates, M, 165; tank do., M. 160; 
steel plates, M. 155; tank do. M. 140; sheets, M. 186 to 140; 
Siegen thin sheets, M. 130 to 188. Iron wire rods, common quality, 
M. 125 ; drawn wire in iron or steel, M. 115 to 125; wire nails, 
M. 130; rivets, M. 155; Bessemer rails, M. 114 to 120 ; fish-plates, 
M. 117 to 185 ; sleepers, M. 120 to 123; one sets of wheels 
and axl M. 275 to 286 ; axles, M; 220; stee M. 210 to 230 ; 
light covtlon rails, M. 95 to 100. German export of iron and iron 
manufactured goods to Russia was in 


1889. 1890. 1891. 
we ‘ons. Tons. Tons. Tons. 
iron, scrap 
ed Ange 10,154 .. 27,800 .. 17,606 .. 5,482 
“e 47,788 .. 67,190 .. 71,772 .. 51,152 
iB se . oe oe - . 
tiachines "362 .. 11,685 .. 12,650 .. 12,452 


Th tof coal in Belgium was 19,615,644 t. in 1891, agai 
260,00 188, and 860,080 t- in 1880; the total’ value of 


in 1801 is estimated 258,926,5008., against 
. in the year before, 
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LAUNCHES AND TRIAL TRIPS. 


On the 5th iust., from Messrs. G, meg and 
of Cross House, Southampton, steel 
cee tag i Dimensions about 65¢t. by 
13ft, 6in. by 7ft. 6in, fitted Da ee age sur: 
condensing engines o rse power, 
Hae ed fur wrvica on the Thaihes. Owners, 
Messrs. Tough and Henderson, London, 
On the inst. Messrs, r and Son 
jaunched a steel sctew steamer of the following 
dimensions, via, :—Leng mare 333Ft. ; breadth, 
4ift, Gin.; depth moulded, 24ft, She will be 
classed 100 Al at Lloyd’s, and carry 5000 tons 
deadweight on Lloyd’s summer freeboard ; she has 
raised quarter deck, and partial awning deck ; 
cellular bottom for water ballast; built on the web 
frame principle, and will have all the latest im- 
provements for a first-class cargo steamer. Her 
engines are by Messrs. Blair and Co. on their 
improved triple-expansion principle, of 1400 indi- 
cated horse-power, with two large steel boilers 
working at 1601b. The steamer has been built 
for Messrs. R. Ropher and Co., of West Hartle- 
pool, and was christened Haxby, by Miss Anne 
McGregor, of Sheffield. 

On Monday Sie Raylton Dixon and Co, 
launched from their Cleveland Dockyard, 
Middlesbrough, two steam trawlers of the follow- 
ing dimensions :— h over all, 107ft. 8in.; 
breadth, 20ft. 5in.; depth moulded, 1lft, 8in. 
The first of these vessels has been built to the 
order of the Western Steam Trawling Company, 
of Bristol and Milford Haven, and was named 
the Monmouth. The second vessel, which was 
named the Datura, has been built for Mr. C. Mor- 
ley, of Waterford. Two similar boats for the 
same owners were launched by these builders last 
month, atid two others will follow very shortly. 

will be fitted by the North-Eastern 
Marine neering Company, of Sunderland, the 
linders 16in, and 32in. by 22in, stroke. 
ese bees a as well as — sister ships, have 
larger er capacity than usual, as ti are 
ireqesntly employed on distant fishing grounds, 
and they will be fitted with every improvement 
which modern needs have suggested, 

The steel screw steamer Gondola, built by the 
Blyth Shipbuilding Co, at its works at Blyth, 
for London owners, was taken for her official trial 
trip off the Tyne on Thursday last. There was a 
numerous company of ladies and gentlemen on 
board, including representatives of the owners, 
builders, and engineers, The customary trials of 
speed were of a highly successful character, the 
engines, which have been built by Messrs. George 
Clark, of Sunderland, working well throughout. 
The vessel is a handsome modern cargo steamer, 
and will carry a large cargo on a light draught of 
replete with all the most recent 
improvements in machinery for the efficient 
working of the ship and cargo. The Gondola, 


during construction, has been under the nee 
on dey of ain J. Runciman, of South 
Shields, whilst engines have been under the 
f E. J, Caiger and Co., of 


0 
London, The vessel led from sea to Tyne 
Dock to load her first cargo for the Baltic, and 
will be under the corm of Captain Wade. 

There was launched successfully on Saturday, 
from the west yard of Messrs. C. 8. Swan and 
Hunter, » Wallsend, a large and 
finely modelled steel serew steamer, built 
to the order of the B nic Steamship Com- 
pany, Sunderland, The dimensions of the vessel 
are: Length, 322ft.; breadth, 41ft.; depth 
moulded, 23ft. l4in. The steamer has been 
built under special survey, and will take the 
highest class at Lloyd’s. She has been con- 
structed on the partial awning deck type and 
the web frame system, with six water-tight bulk- 
heads of steel and cellular double bottom fore and 
aft. In her deck machinery all the latest modern 
appliances for the —— and discharging 
of cargo have been introduced, and when com- 
pleted the ship will be second to none in the 
trade for which she is intended. The engines, 
which have been built by the North-Eastern 
Marine Engineering Company, Wallsend, are on 
the triple-expansion type, with cylinders measur- 
ing 23in., 38in., and 6lin., with a stroke of 39in. 
The vessel is rigged as a two-masted schooner, 
her gross tonnage being 2900 tons. Miss Parsons, 
of Sunderland, named the vessel Oceanic, 

A new steel steamship has been launched from 
the yard of Messrs. Wm. Allsup and Sons, 
Preston. She is 180ft. long on load water-line 
28ft. beam, and 154ft. depth. She is a steel 
twin screw vessel, ed and built for the 
service of the Com loners of Irish Lights. 
She is intended for survey purpose round the 
Irish coast. She is also intended to carry and 
provide stores for the lightships and lighthouses 
under the tontro! of Comtnissioners. She 
has accommodation fitted for a considerable 
number of ng sn who will be on board 
from time to time when relieving keepers at the 
various stations. Her machinery, also built b 
Messrs, Allsup, consists of two = of —— 
surface lensing opines, linders of 
which ate 2lih. and i. having & stroke of 
2lin., with two steel boilers 12ft. 6in. diameter 
by 10ft. 6in. long. She is fitted thoughout in a 
very highly finished style, and is built on a very 
fine model. Her guaranteed is to be not 





less than 12 knots per hour, on an eight hours’ 
full sea trial, It is sted she will 

completed fot sea by the of October. The 
vessel and her ate being built under 
the a of on Galwey, the Inspector 
he Lights, a t, Wymer, of the Board of 


e. The ceremony of christening was grace- 
fully performed by Mrs. Knox Galwey, of Dublin 
who christened the vessel Tearaght as she glided 
down the ways, into her native element, 


The twin-screw steel hopper dredger Mud | fit 


Turtle, for her Majesty’s India Marine Dockyard 
Bombay, has been launched complete from the 
works of Messrs, Wm. Simons and Co., Renfrew. 
It is fitted with two sets of compound triple- 
oo surface condensi engines and two 

id steel boilers of 800 indicated horse-power, 
constructed for a working pressure of 1501b. per 
square inch, each pair of engines capable of 
working the buckets independently. Two sets of 
steel buckets are provided, a large set for silt, 
and a small set fitted alternately with steel claws 


for ripping th volcanic ash and decomposed 
rock, Caoonel « with boulders, With the full 








sized buckets the dredger is eapable of lilies 
400 tons of free soil per —_— at 30ft. dept 


from two large double-ended boilers, working at 
a pressure of 1601b, per square inch. They are 


of water. It is aleo fitted patent ladder | of the type now universally og me at the 
traversing omen eee the buckets cutting | Central Engine Works, having the high- re 
in advance of the , and atranged that the | engine in the middle, the cylinders being sup- 
ladder can be projected to d close tip to gecued at the front by three large wrought iron 
the quay walls at a depth o ae red, | double-collared columns, making the wothing 


f 
to discha: the i 
fomag yee Lt Sosa oh eoumiaee 
redgings, or into batgés 
side, A breakwater is fitted at after end of well 
to throw the current of water underneath the 
vessel’s bottom when steaming. The hull is 
constructed of steel of best quality, and sub- 
divided into eight watertight com ts, 
Decks and all fittings of teak. Powerful 
and warping winches at bow and stern aré work 
by independent engines, also steam hoist with 
steel rope for controlling the bucket ladder. 
Cabin accommodation is provided for the officers 


The shoots are a: 
) 


and crew at each side of well, and side 
scuttles and hatches on deck to insure venti- 
lation. Steam steering gear on steain 
starting gear in engine room, tel appa- 
ratus for transmitting orders from the master to 
the engineers, &c, is vessel com- 


eee under the superintendence of Sir A, M. 
del, consulting engineer to the Indian Govern- 
ment, The Mud Turtle is the forty-ninth —— 
dredger constructed by the builders, which shows 
that this type of combined dredger and sree 
t he 

being 





is now ing into great favour with 
harbour authorities at home and abroad, as 
efficient and economical. 

The s.s. Tweed, built by Messrs. David J. 
Dunlop and Co., Inch Works, Port-G w, for 
Messrs, William Sloan and Co., for their Ww, 
Belfast, and Bristol Channel trade, ran her trials 
on Monday and Tuesday of last week. The new 
steamer is 230ft. long by 32ft. beam, and 
16ft. 6in. moulded deat to main deck, and has 
a gross tonnage of 1000 tons, She has a full 
pomp , and jong apie aaa first- 
class accommodation for over si rs, 
and steerage for the number of passengers she is 
entitled to carry by her Board of Trade certifi- 
cate; the officers’ and engineers’ rooms being 
also under bridge amidships. The captain's 
room, steering house, and chart room are on 
the bridge. Water ballast extends full a 
of ship in cellular double bottom —_ under 
boilers, where it has been dispensed with to enable 
larger boilers to be fitted. The most modern 
and best appliances have been provided for the 
working of the cargo and the ling of the 

. ese include Napier Bros,’ steam 
capstan and windlass combined, Muir and Cald- 
well’s steam steering gear, steam crane, and three 
steam winches, electric light by Norman and 
Son for all parts of the ship, with lights for 
working the cargo at night. The fullest outfit 
of en is provided for all 
passengers. e engines of the steatner ate of 
three-cylinder type, fitted with Morton’s valve 

r. ey have also Weir’s surface feed-heater, 

miston’s feed filter. The auxiliary we for 
boiler and water ballast service are of orthing- 
ton make, Theengines are controlled by Brown's 
reversing engine, and Dunlop’s steam ahd pneu- 
matic governor for service in bad weather. e 
diameters of the three cylinders are 21}in., 34in., 
57in. respectively, by 42in. stroke. The dimen- 
sions of main boilers, of which there are two, 
are 13ft. Gin. diameter and 10ft. Gin. long. 
The total heating surface in the two boilers 
3526, and the gtate surface 111 square og hey 
working pressure being 1651b, per :-~ . 
A large auxiliary boiler is also fitted 
deck oo and electric light. The steamer 
was loaded with 520 tons of deadweight, and on 
the builders’ preliminary trial, which took 
op Monday, the 5th inst., a of 13°43 ki 
was obtained on the measu’ mile, while on the 
official trial on the follo day, which was run 
in exceptionally fine weather, @ mean on 
the run between C' Cumbrae was 
13°44. Ample steam was at com during 
the whole of the trials, The mean of the power 
develo on the full long run on Tuesday was 
1710 indicated horse-power, a result beyond 
expectation, while the s was nearly half a 
knot over what was anticipated. Mr. William 
Sloan, in acknowledging the results attained on 
the trials of the steamer, expressed himself as 
being fully satisfied with the steamer in all her 
details, and further stated that he was more than 
gratified with the working of the , and 
with the highly satisfactory results that had been 
attained on the trial, as they showed what could 
be done under careful and well thought out 
arrangements with natural draught. Mr. James 
R, Neill, superintendent for the owners, inspected 
the bull and machinery during construction. 
The Tweed, after landing the guests at Gourock, 
proceeded to Glasgow, where she loaded . 
and proceeded on her maiden voyage to Cardiff 
vid Belfast on Friday. 

The s,s, Alberta, built by Messrs, Wm. Gray 
and Co., to the order of Messrs, Wm. tt 
and Co., of Liverpool, went on her trial trip on 
the 8th, complete and ready for her first voyage. 
She is 400ft. “oO all, 40ft. 6in. beam, and 
31ft. 6in. deep. @ web frame system has been 
adopted in her construction, and there is a 
cellular double bottom for water ballast. The 
accommodation for officers and engineers is 
amidships, there being no berths or cabins aft, 
the latter position being reserved for the steam 
steering gear, which is manipulated by the hand 

r amidships. The crew are housed in the 
orward part of the . There exceptional 
facilities provided the and efficient 
working and hatilage AS the shi 


the poop aft being 2 
direct s' capstan windlasses for the safer 
menipaliee of 80 pea le, The ship is also 
with patent anchors, stowed away 
into hawse pipes, Hartison’s steam steering gear 
= is — to | ne eyo Ay system of 
iller gear by means of a i a) tus, 
which allows of a cousbdecablo afsbulst af flexible 
movement of the rudder when the same may be 
struck by the sea, The whole of the deck steam 
enginesare et on with steam from thetwola 
upright multitubular donkey boilers. The main 
engines for propelling the vessel are supplied 
from the Central Marine Engine Works, the 
eylinders being 874in., 48}in., and 78in. in 
eter respectively, with a stroke piston of 
46in. These engines are supplied with steam 








parte of the engine thoroughly accessible. 
vessel went on her trial trip without any ~~ or 
bunkers whatever, the water tanks alone being 
filled, 80 that the trial = simply 4 trial 
of the good running qualities of the machinery, 
and not one of the capabilities of the =) in the 
way of speed, as the propeller had not half of its 
diameter in the water. Under these unfavour- 
able circumstances, however, the vessel made 
104 knots at about sixty-five revolutions, and 
12} knots at about seventy-eight lutiors, The 
important matter, however. 
ran for hours at these high 
without any trouble wha 
keeping quite cool, and not requiring the applica- 
tion of water or other 1 attention. An 
exceptional amount of care been expended on 
matters which ate ofdinarily supposed of but 
minor importance, such, for , as the pro- 
vision of an unusual amount of gratings, plat- 
f ladders, and hand-railings, so that there is 
no to which an engineer ee to devote 
his attention that is not perfectly accessible in 
the easiest and most comfortable manner. In 
such matters also as the pipe arrangement, a new 
departure has been made at the instance of Mr. 
Se . vaige vt Sheng tend Ewen all a 
pes ught where possible 
above the level of the sta: platform, so as to 
be well within reach for ting and repairs. 
The bilge suction boxes too are of special design, 
being distributed at various points in the engine- 
toom, and so that they can be cleared 
from obstructions without it pony Romper for 
the engineer to descend into the bilges for that 
purpose. The propeller, also, is unusual for a 
cargo boat, inasmuch asit is made of Stone’s 
bronze instead of the ordinary cast iron, but in 
point of design it contains those special features 
which characterise all the propellers made at the 
Central Engine Works, and the casting of the 
Alberta’s Her ane —— out at re aheng rom 
Engine Works, a furnace having recently been 
erected there for the purpose of melting large 
quantities of bronze, e vessel throughout, 
including her machinery, has been built entirely 
under the superintendence of Mr. F. J. Pilcher, 
of Liverpool, and his assistant, Mr. Shubrook, 








was that the engines 


speeds of revolution 
ver, all the bearings 
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THE PATENT JOURNAL. 
Condensed from ‘The Iustrated Official Journal of 





Application for Letters Patent. 


«"» When patents have been " communicated” the 
name and address of the communicating party are 
printed in italics. 


let September, 1892, 
15,680, TurNine Over Incots, B. H. Wright, Middles- 
brough-on-Tees. 
15,681. RatLway Venicie Waerts, C. 8. Dixon, Wed- 
nesbury. 
15,682. Gas Recutators, W. F. Fletcher and E. J. B. 
Danks, ing . 
—_. Lips for Jvos, Mucs, and the like, W. A. Brown, 
iw. 
15,684. Fisx Hoox, W. E. Compton, London. 
15,685. Orn mags W. M I jon. 
15,686. Can Axxz, D. M. Miller, London. 
15,687. BorLer for Domestic Purposes, J. Britten, 
London. 
ay Se.r-FeepInG Rutine Compass Pen, L. Gunn, 
ion. 
= Execrric Tertorarn Retays, C. R. J. Willot, 
on. 
— OverneaD Troiigys, B. Kochs and A. Kochs, 


on. 
15,691. Execrric Arr Snips, C. Drill, London. 
15,692. Two Acips of Para-AmipoPHENoL, J. R. Geigy, 


ndon. 

15,693. PRoPeLtine Boats and Vessexs, H. Barcroft, 
ndon. 

— Hartsor other Heap Coverinas, J. J. Speakman, 


15,695. Toor, J. L. Drouilly, Liverpool. 
—— Cieansine Compounp, W.C. Latham, 


on. 

15,697. CrusHine Cay, L. B. Kennedy and A. B. Greig, 
London. 

15,698. Heatina Arr, F. W. Golby.—(B. Jardin, 
France. 

15,699. Cricket Stumps or Wickets, T. E. Gatehouse, 
London. 

15,700. RaILwayY-SIGNALLING Apparatus, W. R. Sykes, 
sen.; jon. 

15,701. RarLway-siGNALiine Apparatus, W. R. Sykes, 
sen., London. 

15,702. Drivine Mecnaniso for Vetocipepes, J. Leclerc, 


mdon. 
15,708. Rope Sroprrrs, W. P. Bullivant, London. 
15,704. FasTENnER for Usr with Gioves, W. H. Parkes, 


jon. 
15,705. Venicre-axtes, E. Eaton.—(W. J. Miller, 
Onited States. 


ne 
15,706. Pencit-sHarPeners, W. H. Walton, London. 
15,707. ConDENSING METALLIC Fumes, G. D, Simpson, 


don. 
15,708. Device for Suspznpinc Pricrures, T. Hilton, 
London. 
15,709. Repropuctne Faciat Movements, G. Demeny, 
on. 


15,710, Tents, F. J. Picot, London. 
15, a, Cueckinc Omnipus Fares, E. A. Harrison, 


on. 

15,712. Mixtne or Maxine Dovan, J. Guscott, 
ion. 

15,713. Repuction of Orgs, J. B. Alzugaray.—(J. B. 


Torres, France. 
15,714. ‘Tturnixe Incots, A. J. Dudgeon —(Za Sociité 
Anonyme John Cockerill, Belgium.) 
_ Wispows with Hinerp Sasues, 8. Kirk, 
don, 

15,716. Docieasnes, H. Voliman, London. 

15,717, Lace Grips, I. Smith, London. 

15.718. Awnines, W. Thomson and D. Dishart, 


mn 

15,719. Comprnation Appiianck for Smokers, E. H. 
. C. Lewis, London. 

15,720. Process of Treatinc Peat, A. Brin, 


on, 
15,721. Gioves, G. M. Cluze, London. 
15,722. Trusses, C, Colves, London. 
15,728. Ruwwers of UmBretias, &c, R. Hallman, 
15,724. Winpow Buips, K. A. Frosell, London. 
15,725. Grave Vau.ts, J. G. Gray, Indiana. 
Qnd September, 1892. 

ures. Crieansine Fasrics, D. Stewart and T. Lambert, 

Ww. 
15,727. PLroveus, W. Gray, 


Glasgow. 
15,728, Fzepers for TarasHinc Macuines W. Gray, 
Glasgow. 





15,729. VerticaL Pianinc Macuines, J. Barrow, 
Gi i 


jasgow 
15,730. Fitter Presses, T. A. Bullough, Widnes. 
15,781. Srartinc Tramway Cans, &., J. Munie, 


Ww. 
15,782. Guarps for TaaAmway Caks, &c., J, Murtic, 


15,788. Mzasurine Lenotus, F. Boas and 8, Weinmann, 

Manchester. 

15,734. Securinc Exps cof Laces, 8. Stead and M 
O'Neill, Halifax. 

15,735. Cours, A. Gieger, Manchester. 

15,736. Eyes for Sraik Rops, J. V. and T. Harger ard 
J. Dunn, Keighley. 

15,787. PootooraPuic Vicrettine FrRAMe, A. Dawkirs, 
Birmingham. 

15,738. Stove, W. Bennett, Worcester. 

15,789. VextiLatisc Hotrs of fuips, D. Taylor, 


undee, 

15,740. CLeaninc Furniture, J. Owen, E. Pike, and 
C. M. Williams, Manchester. 

15,741. Preservinc Cans, H. J. Allison.—(F. Reist 
and G. A. Waeber, United States.) 

15,742. Sarety Bicyct# Hover, J. F. Thorrold, 
Redditch. 


15,748. Portizre Rops, W. G. Gooch, Birmingham. 

15,744. Traverse Guipes for Rina Spinnina, J. P. 
Sutton, Manchester. 

= a or OrtHoptTic Frawes, M. Mullineur, 


anc! . 

15,746. Guose for Reriectine Arc Liocuts, H. Pieper, 
jun., London. 

15,747. Gas Enatnzs, E. F. Piers, London. 

we Manvuracture of Brock Fugen, T. W. Lee, 


don. 
15,749. Preumatic Tires for Veuicies, E. G. fHoff- 
mann, on. 
15,750. Maxine Rizzons, R. Williams. —(W. Remy, 


ermany. 

15,751. Suppiyrne Fue. to Mecuanica Erorers, C. E. 
Hall, Sheffield. 

15,752. Pyzumatic and other Tires, W. Golding, Man- 
chester. 

15,7538. Przumatic Tire, T. M. Deane, Dublin. 

15.754. ADVERTISING, M. E. Steedman, Glasgow. 

15,755. Time-cHEcKiING Macurnes, J. 8. Yule, Glasgow. 

15,756. Bakers’ Hot Piates, W. Cook, Glasgow. 

15,757. Prorectixc the Epcrs of CLoTuixe, W. M. 

, Birmingham. 

15,758. Cremation Caskets, J. Gordon, Birmingham. 

15,759. InstruMENTs for CurLine Harr, A. E. Catter- 
mole, Birmingham. ‘ 

15,760. Sarety Letrer Prare, A. Grice and J. W. 
Ward, Birmingham. 

15,761. Hanp Lamps, J. Kaye, Bradford. 

15,762. CoLiecTinG Morey, J. Kaye, Bradford. 

15,763. Vatves for InrLatine Tikes, H. H. Waddir g- 
to: , Manchester. 

15,764. PzwHotpers, W. M. Eckersley, Manchester 

15,765. Exorxe Governors, J. W. Hartley and J. Ker~, 
Birmingham. 

15,766. Putpixc Excines for Paper MAkinc, W. 
Umpherston, Glasgow. 

15,767. Gas OutLer VaLves, W. Moscrop, London. 

15,768. RerRiGeRaTING and Warmine Air, W. Donald 


son, London. 
a Tires for Bicycies, W. Swain and W. Philipsor, 


on. 

15,770. GuLLEYs and Traps, E. Hargreaves, D. Taylor 
and W. H. Womersley, London. 

15,771. Compination Coucn, F. L. Greenberg, Man- 
chester. 


15,772. Pors for Mustarp, K. A. Lingner, London. 
15,778. Vacuum Paps, A. Chapman and 8. Vickers, 


jun., London. 

15,774. Coverine the Borroms of Sures, F. H. Suyder, 
London. 

15,775. Tuses for Borters, F. W. Dodd.—(A. Delmara, 
France 

15,776. Foor Rests for VeLocipepEes, G. Singer, 

on. 

15,777. Process for Propucinc Gas, W. #. Laird, 
London. 

15,778. Seats for Hansom Cass, &c., C. B. Kelway, 


ndon. 

15,779. Funxweis for Liguips, C. Moss and J. G 
Merser, London. 

15,780. Macuinery for Drawixe Waste 811, F. T. 
Weele, London. : 

15,781. Fastenines for Carriacz Winpows, M. E. 
Poupard, London. 

15,782. Suprortinc the Wires of S1cwazs, J. Fisher, 


ndon. 
15,788. Sicnan Apparatus, E. 8. Woolf, jun, Liver- 


15,784. ApsustiInG Heap Suspenpers for Looms, W. 
Smith, Live 

15,785. Layinc-orr the Course cf a Vesset at Sra, A. 
Hiitteroth, Liverpool. 

— Furnaces, C, Wegener and P. Baumert, Liver- 


pool. 
15,787. Recisterrnc Measurinc Faucet, C. A. Miller, 
mdon. 

15,788. Securnrnc FLancep Rats to Metau SLEEPERs, 
O. Imray.—(E. H. Stone, India.) 

15,789. CoLourinc Martrers, C. D. Abel.—(7he Actien 
Gesellschaft fiir Anilin Fabrikation, Germany ) 

15,790. Evecrric Lantern, H. C. Gover, London. 

15,791. Sicht Feep Lrsricators, J. C. Calastremé, 


mdon. 
— , ay > Pirgs without Weiprxe Jorst, C. G. 


. de London. 
15,793. Sme tine IRon by Exxrcrrrcrry, C. G. P. de 
La London. 


15,794. Se_¥-cLosinc Recutatine Vatves, R. L. ard 
E. Ho and R. 8. Lloyd, London. 

15,795. Execrrican Distrisvtion, 8. F. Walker, 
London. 

15,796. Harr-pins, C. C. Hancock and W. F. Roth, 
London. 

15,797. Saucepans, R. J. Harslett, London. 

15,798. Mercuanism in a Compination Macurxr, F. 
Lamplough, London. 

15,799. GaLvanic Batrerizs, E. Nunan and J. W. 
Nelson, London. 

15,800. Pip Testinc Pius, A. A. Grist, London. 

15,801. Fountain Ink Stanps, A. Gaskill, London. 

15,802. CarBURETTING Gas, W. and T. Hawkins and 
H. and W. H. Fuller, on. 

ogee Motor Encoines and Pumps, J. Rvots, 


on. 
15,804. Scatiopine, &c., LeaTorr, J. Robinson, 
Bristol. 


8rd September, 1892. 


15,805. Puarrine Macuings, H. Beech, Oldhain, 

15,806. Weavinc Macuing, A. M. Lyons, J. Bdgar, 
and D. B. Wright, Glasgow. 

15,807. Renperinc Learaer Warterproor, J. West- 
away, North Devon. 

15,808. Device for HoLpinc a Menu Carp, G. A. Read, 
London. 


15,809. Copper Sutpnare, T. D. Owen, Liverpool. 

15,81¢. Licutine Gear, F. C. Howell, London. 

15,811. Sotip Drawn METALLIC TusEs, H. W. Boswell, 
Dartford 


15,812, Jacquarps, H. Redgate, Nottingham. 
15,818. Junctions for Exrecrric Mars, A. M. Thomp- 


son, Crewe. 
15,814. Pickers for Looms, F. Greenwood and J. Clatk, 
Rochdale 


15,815. Ficurep Fasrics, W. and J. T. Bond and D. 
Bell, Manchester. 

15,816. TREATMENT of Raw Sucar, C. M. Lafontaine, 
London. 


15,817. Steam BoiiErs, W. and A. W. Sisson, London. 

14,818. Gas Retort Bencues, P. H. Dawe, T. Gill, 
A. Brown, and J. Robinson, Cornwall. 

15,819. Heat Raprators, J. G. Yopee, Manchester. 

15,820. Srzam Generators, W. H. Mirfin, Manchester. 

15,821. Coat Boxes, W. H. Tomson, London. 

15,822. Fiyrne Macurnes, C. F. A. Réell, London. 

15,828. Hor Pressixe Texrite Fasrics, J. and J. W 
Mitchell, J. Grace, and J, Smith, Bradford. 
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15,824. Construction of Casmvets, W. Middlemiss, 
Bradford. 


rai 

15,825. Key Ways, J. F. Dowding, Bexley Heath. 

15 826. Pencit Suarpensr, J. B. Close, Sheffield. 

15,827. CueniLte Textures, E. Walser, Manchester. 

15.828. Pompine Appiiances, J. Gwynne, London. 

15,829. Scissor SHarpPener, G. 8. Collum, London. 

15,830. Lusricatinc the Brarincs of MILLSTONE 
SPINDLEs, A. Stevenson, Liv 

15 831. Weavine CoiLep-w1rE Fasric, W. P. Thomson. 
—(C. 0. White and M. B. Lloyd, United States.) 

15,832. Sart Currs, T. D. Wainwright, Liverpool. 

15 833. TeLeGRaPHic Apparatus, W. P. Thompson.— 
(L. Dill, Germany.) 

15,834. Construction of Baskets, F. W. Skinner, 
Manchester. 

15,835. CLrosinc Jars of Je.iies, H. Faulder, Man- 
chester. 

15,836. State Ponca, S. Houghton, Dudley. 

15,837. Carmngy Cans, W. Cook, Glasgow. 

15,838. Steam Traps, W. Cook, G: Ww. 

15,839. Bars and Simitar Vessets, N. Keeton and the 
Princess Company, Ld., Stroud, Gloucester. 

15,840. Ececrric Arc Lamps, R. E. B. Compton and 
E. A. R. Pochin, London. 

15,841. Tramway VEHICLES WORKED by ENGINE Power, 
GC. Lithrig, London. 

15,842. TeLescopic PLant StanDarD with ADJUSTABLE 
Heap, C. Wills, London. 

15,848. Hoop for Caitpren, A. Nicholls, London. 

15,844. Cycizs, H. H. Murdoch, London. 

See and Tires of Cycies, J. H. Barry, 


ion. 

15,846. Free Bairces of Steam Borters, H. P. Fenby, 

15,847. a og for Puotocrapss, D. A. P. Anderson, 
n 


15,848. Roastixc Correr, H. J. Haddan —(Kathreiners 
Malzkafreefabrik Wilhelm amd Brouger Germany.) 

15,849. ABsorBInG Storrer for Botries, L. G. 
Schubbert, London. 

15,850. BrRezcH-LoaDING SMALL-aRMs, C. Bechis, 
London. 

— Botting Paper, J. Craig and G. J. Wildridge, 


ndon. 

15,852. Mute for Viouins, J. Fenigstein, London. 

15,853. Locks, M. Hermsdorff, London. 

15,854. Purrinc Arr in Motion, F. Novék, London. 

15,855. Forcinc Meas, A. B. Ibbotson and W. Clarke, 
London. 

15,856 Teacutnc AnmsMetic, G. Watson, London. 

15,857. Raruway Wacon Coupers, J. Finney, London. 

15,858. Watiets, E. T. Hughes. —(G. K. Morton, 
Canada.) 

15,859. Hypraviic Lirtinc Jacks, W. Hutton.—(M. 
Brown, South Africa.) 

15 860. Jormr for Fotpixc TaBiz, W. Hutton.—(M. 
Brown, South Africa.) 

15,861. Twistinc Plates for Wine Rope MAcHINERY, 
T. C. Batchelor and A. Latch, London. 

15.862. Fioats for Conveyance of Horses, G. H. 
Fenton, London. 

15,868. Tubes, &c., L. J. Firth and H. 8. B. Brindley, 
London. 

15.864. Evecrrica, Switcues, C. W. Atkinson, 
London. 

15,865. Haviine and other Macarnery, C. W. Atkin- 
son, London. 

15,866. Szat for Cycizs, W. W. Horn.—(H. E. Cooke 
and D. F. Packer, United States.) 

15,867. Preventinc TamMPexinG with Borrzes, A. W. 
Ellis, London. 


5th September, 1892. 
15,868. Preparinc Fiax, A. W. Metcalfe and W. J. 
He i Halifax 


mming, Halifax. 
15,869. “* Dust Trunks,” W. Hurst, Manchester. 
15,870. Letrers, &c., J. H. Robinson and T. Pease, 


Liverpool. 

15,871. Foiprnc Steps, &c., A. Bowie and W. Renison, 

Glasgow. 

15,872. Gove Fasteninos, J. E. Lewis, Manchester. 

—_ Roap Wueets for Venicies, T. Ray, Sunder- 

nd. 

15,874. Apparatus for Heatinc Stream Bowers, R. 
John, Rochdale. 

15,875. Fastener for Antimacassars, A. L. Macdona, 
London. 

— TeterHonic InsTRUMENTS, J. Muirhead, 
iw. 

15,877. Pocket Nut-cracker, 8. 8. Sharp, Stafford- 


15,878. MovasLe Partitions, G. Brady and J. B. 
eace, Manchester. 

15,879. BreakaB_e Bank, F. Judge, London. 

15,880. Catctninc Furnaces, A. Dauber, Barmen. 

15,881. Vicgs, F. Brebeck and J. Kempnich, Bar- 
men. 

15,882. Heatinc Greennovuses, &c., J. Honeyman, 
Glasgow 





gow. 

15,883. Serine Apparatus for WHEELS, I. M. Bourke, 
London. 

15,884. Szam Ripper, T. W. Barstow, Reading. 

15,885. Stake for SuproxtTine Pants, J. Brooks, Ex- 


mouth. 
oe for Tires, W. Swain and W. Philipson, 


on. 

15,887. OpTaininc Merats by ELEectrotysis, H. H. Frei, 
London. 

15,888. PROPELLERS for NAVIGABLE VessELs, J. 
Henrichsen, London. 

15.889. VaLves forCut-orr Gear of Encings, E. Wigzell, 
London. 

15,890. Wixpow Butxps, W. Z. Brown, London. 

15,891. CrosurE of Boxes and Cases, M. Eyck, 
Treystadt. 

15,892. Masner for PoraTozs, 


&c, F. Tenney, 


mdon. 
15,893. ComprnaTion EnvELopgeand Paper, W. A. Love- 


, London. 
15,894. SicNattinc on Rartways, J. 8. Cassal, 
mdon. 

15,895. Toy, J. G. H. Percy, London. 

15,896. InTERCEPTING SPLasHEs on Boots, J. Murphy, 
London. 

15,897. Propuction of Invert Svucar, A. Riimpler, 
London. 

15,898. Wes Printinc Macuing, J., F., and J. Y. 
Foster, London. é 

—, Om for Generar Paintino, J. C. Decker, 


London. 

15,900. Water Gavogs, R. W. Barker.—(F. H. Hausman, 
United States. 

15,901. Transrer of Imaces, W. H. Slader and L. 
Siedle, London. 

15,902. Srzam Borers, H. F. Cook, L. W. Bingham, 
C. L. Douglass, C. B. Squire, J. H. King, 0. N. 
Schmick, and 8. E. Welker, London. 

15,903. Tires for Bicycies, &., U. H. Kay, Man- 
chester. 

15,904. Drac Motion of Looms, R. and J. Myers, J. 
Walker, T Cowgill, and W. Myers, Manchester. 

15,905. Cicak and Cicaretre Caszs, C. D. Fothergill, 
Liverpoo! 

15,906. Pszumatic Sappies, A. H. Bates and E. E. 
Preston, London. 

15,907. Manvracture of Typz, C. K. Mills._(Z. 
Gallice, France.) 

15,908. PRopettinc Vessets, C. K. Mills. —(C. S. 
Merritt, F. J. M. Magnin, and J. J. Lavinaud, 
France ) 

15,909. TuRN or Trp up Seats or Cuarrs, A. Lazarus, 


15,910. Fire Stoves, Gratrs, &c., F. W. Webster, 


op. 
15,911. Liqurp Cray, E. Edwards.—(K. Goetz, Austria.) 
wage Frere, C. L. G. Moll and H. Esgen, 


n. 
. Or Lamps, V. J. Webband C. Bedwell, London. 


15,913 

15,914. Purse Frames, M. Gunzenhatiser, London. 
15,915. Lire-savine Apparatus, J. Morten, London. 
15,916. Borries, R. R. Hunt, London. 

15,917. AvBums, T. Jacob, London. 





15,918. Saretp3 of Ax e-Boxes, W. Hutton. —(M. 
Brown, th Africa.) 
15,919. Sars and Rieoine of Surps, &c., H. C. Vogt, 


ndon. 

15 ol Grates for Open Firepiaces, N. Wilson, 
ndon. 

15,921. Lusricator for Prrcu Cxains, H. C. Hughes, 


mdon. 

15,922. Saups’ Winp.asses, F, U. and A. W. Baxter, 
London. 

15,923. Caszs for CARTRIDGES, J. Paulus, London. 

15,924. Grinpinc PuospHates, &c, J. U. Askham, 


on. 

15,925 Purirication of Coat Gas, J. J. Hood and A. 
G. Salamon, London. 

15,926. Printinc Numbers, R. Auerbach, London. 

15,927. UmBRELLas, H. Taillefer, London. 


6th September, 1892. 
15,928. Sarety Bripce for Spectacies, A. Davison, 
G Ww. 


15,929. Tires of VeLocipepes, W. Williams, London. 

15,930. CanpenterR’s Brace and Ratcuet ComBtneD, 
A.C. Fisher, Coseley, near Bilston. 

15,981. Footsa.is, W. Sykes, Yorkshire. 

15,982. Device for Oreniso Storperep Bort.es, J. 8. 
Crowley and R. Evans, Manchester. 

15,933. PRINTING Drsicns upon TsxTILe Fasrics, C. I. 





15,934. Decoratixc Putrery, J. Bilton, Drayton. 

15,9385. Makone Street Traps, J. Wild, Manchester. 

15,986. Cueck Straps Usep in Looms for Weavino, 
R. H. Sharples and J. R. Sharples, Manchester. 

15,937. Sprinc Cuips, W. Pearce, Birmingham. 

15,938. motive SteaM Enoines, C. V. Wellwood, 

lasgow. 

15,939. Boot Lace Fastenrnos, T. Keys, Birmingham. 

15,940. Device for Fastenrinc Mait Bags, J. Powell, 
Derby. 

15,941. Waerts for Ve nici es, J. A. Rossiter, Dublin. 

15,942. ToBuLarR Mortice Lock and Latcn, C. B. 
McKenzie, Lancashire. 

15,948. Lamps, E. J. Shaw, Walsall. 

15,944. Lirtinc Cone Burners for Pararrin Lamps, I. 
Sherwood, jun., Birming’ . 

15,945. Wick Hoxpgrs, I. Sherwood, Birmingham. 

15,946. Typz-writers, A. O. Petit, A. N. Petit, and 
8 W. Adams, London. 

15,947. Pup Enornes, G. Miller, London. 

15,948. Lusricators, W. H. Thompson and R. Thomp- 
son, London. 

15,949. ApsUsTABLE Foor Rests for Use in Traps, &c., 
8. , Birmingham. 

15,950. Compixep CoLttaR and Crrr Arrer, G. T. 
Thornhill, Isle of Mull. 

15,951. Brsom-HaNDLEs, E. H. Hardy, Sheffield. 

15,952. SHapine Roius, H. D. Fitzpatrick.—( The Con- 
tinuous Rail Joint Company, United States.) 

15,953. WasHinc Disnes, H. F. Low, G. M. Rewell, 
and L. A. Thompson, Glasgow. 

15,954. DisPLaYING ADVERTISEMENTS, C. K. Marr and 
J. 8. Yule, Glasgow. 

15,955. Atracuinec Grass Ptartes, &c., to PLANE 
Surraces, E. H. Hardy, Sheffield. 

15,956. PaotocrapHic Exposure Apparatus, E. H. 
Hardy, Sheffield. 

15,957. Non-sLippInc HorsgsHor, F. Groves and F. 


q on. 
15,958. ELecrric Top Banp for Boots, C. J. J. Cox, 


London. 

15,959. PNzuMO-DyNAMO Meters, E. 8. and E. &, 
d’Odiardi, London. 

15 960. Conveyinc Execrricity, E. 8. and E. 8. 
d’Odiardi, London. 

15,961. Cuarcrnc Vapours with Execrriciry, E. 8. 
and E. 8. d’Odiardi, London. 

15,962. ADMINISTERING E.eEctmicity, E. 8. and E. 8. 
d'Odi London. 

15,963. ADMINISTERING Evectricity, EK. 8. and E. 8. 
d’Odiardi, London. 

15,964. Mortisinc Macuings, J. T. Knowles.—(L. 
Belmont and A. C. Cload, United States.) 

15,965. AUTOMATIC ADVERTISEMENT Exuipitor, T. 
Temple, London. 

15,966. Curtain Hook and Cup, R. 8. Provis, Man- 
chester. 

15,967. TREATMENT of FeatuHeErs, M., 8., and J. Lewin- 
sohn, London. 

15,968. Lupricatinc Spinpies, F. W. Golby.—(A. 
Dartois, France ) 

15,969. Erecrric Cork Rispep Bett, G. J. Speed, 
London. 

15,970. Meta Barres, E. Redman, D. Caird, The 
Kerosene Company, and the Tank Storage and 
Carriage Company, London. 

15,971. Carrier, &c., for Magic Lanterns, 8. J. Levi 
an ., London. 

15,972. Putteys and Banps, Siemens Brothers and Co. 
—(Siemens and Halske, Germany.) 

15,978. Stzam Borers, C. B. Burdon, London. 

15,974. CycLes, H. W. Rice, London. 

15,975. Crusninec and Putverisinc Criinpers, J. R. 
Alsing, London. 

15,976. PULvERIsING and Mixinc Cy.inpers, J. R. 
Alsing, London. 

15,977. AERIAL Macuings, 8S. B. Battey, London. 

15,978. HorsgsHor Naits, W. W. Miner and A. F. 
Migeon, London. 

15,979. Ferrutes of Umpretias, &c., E. F. Elton, 
London. 

15.980. Lace Macuinery, R. Haddan.—(A. and A. 
Carpentier, France.) 

15,981. Upricnt Pianororte Actions, T. Legg, 
London. 

15,982. RANGE-FINDERS, J. W. Cann, London. 

— Rarmway Points and Sicnaxs, L. B. Stevens, 

mdon. 

15,984. THREAD-SPOOLING Macuines, W. R. Lake.—(C. 
Hill, United States.) 

15,985. Teacuinc OcuLar Dioprrics, W. R. Lake.—(E. 
Vitali, Italy.) 

15,986. Rupper Tor-cap for Foornatt Boors, J. G. 
Bailey, Manchester. 

15,987. Gams, A. J. Boult.—(A. Robert, Belgium.) 

15,988. CrusHine or Grinpinc Roiiers, A. C. Anger, 
London. 

15,989. Apparatus for Measurinc Distances, The 
Lowry Manufacturing Company, London. 

15,990. Hat Leatuers, J. Laitwood, London. 

15,991. Compositions of Matter SuitaB_e for Use for 
Pacxixos, &c., P. H. Holmes, London. 

i Composition Brearines, &c., P. H. Holmes, 


on. 
15,993. Composition Bearinos, P. H. Holmes, 


on. 
— EvecrricaL Conpuctors, P. H: Holmes, 
mdon. 

15,995. Topacco Pipes, H. Hodges, London. 

15,996. PorTaBLe Power TransmitTTino Devices, E. D. 
Weyburn, London. 

15 997. WorKMEN’s Time Recorpers, W. de G. Bundy 
London, 

15,998. Execrric CaBies, A. V. Newton—(J. A. 
Barrett, United States 

15,999. Exectrricat Circuits, A. V. Newton.—{J. A. 
Barrett, United States.) 

16,000. Sprrat Harrpiys, J. T. Larkin, London. 

16,001. RatLway-cak JournaL Boxes, C. T. Schoen, 


mdon. 

16,002. Gas-FirED Furnaces for Heatino, H. F. Taylor, 
ndon. 

16,003. Brs and SHoutper Straps for Aprons, C. Elias, 


ion. 
16,004. LiguTinc AppLiances, B. Willcox.—(C. Deselle, 
France.) 


7th September, 1892. ” 


16,005. Stirrup Irons, W. H. Duly, Sussex. 

16,006. Brrs for Horses, N. Behrens and N. B. Smith, 
London. 

16,007. Jomnt Lock, J. Holmes, London. 

16,008. Canp.estick, J. Ryland and G. Alder, Bir- 
mingham. } 





16,009. Parts of Vetocirpepes, R. F. Hall, Bir- 


mingbam. 
16,010. Driving Muss, R. Eckersley and 8. R, Armi- 
anchester. 
16,011. Borrte-wat Hine Macuines, A. Buchanan, jun., 


‘Ow. 
—, OpTraL LanrerN Suipes, W. C. Hughes, 


on. 

16,013. Ciock, J. Kean, G Ww. 

16 014. Paonocrarus, J. W. Mackintosh, London. 

16,015. Exciupine Dirt from VELociPEDE GEARING, 
B. Barton, W. H. Barton and W. 8. Loudon, Lei- 


cester. 

16,016. Cotourine, &c., Macnives, F. W. Hayward, 
Norwich. 

16,017. Fruir Cieanrnc Macuines, W. Parnall, 


ristol. 

16,018. Dry Soap, W. H. Horton and E. M. Taylor, 
Manchester, 

16,019. Evaporatinc Apparatus, A. MacNeill, Glas- 


gow. 

16,020. Toy Cow to Teacn CaiLtpren to MILK, J. P. 
Mantell, Ballymena. 

16,021. Srraivers for Tea Pots, H. Salkeld, Bir- 
mingham. 

16,022 Martrress Frames, I. Chorlton and G. L. Scott, 
Manchester. 

16,023 Curtine Lamp Wicks, E. Sundborg and W. W. 
Westcott, London. 

16 024. StuBBinc Frames, R. Wood.—(C. Kirschner, 
Germany.) 

16,025. InrLaTING Pneumatic Tires, &c., H. Guest, 

effield. 
16,026. Jer Apparatus for Lime.icuts, A. Kershaw, 


mdon. 
16,027. Deracnab_e Boot Hess, J. H. H. Warmington, 


on. 
16,028. Horse Hoipinc Apparatus, H. Birkbeck.— 
(C. Miihn, Germany.) 
16,029. Manuracture cf Sweermeats, R. 8. Murray, 


ndon. 
16,030. Firterinc Devices, F. Kraus and E. Zappert, 


ndon. 

16,031. Reruse Bursine Furnace, G. H. Biddles and 
J. Hewes, London. 

16,032. Creaninc, &c, Fisrovs Srems, A. T. Hall, 
London. 

16,033. MgasurninG InstruMENTr, W. P. Thomson.— 
(C. Wolf, Germany.) 

16 034. Securine Fie_p Ease.s, W. P. Thomson.—(Z. 
R. Butler, Germany.) 

16.085. OpENrnGand DecantINnG INTERNALLY-8TOPPERED 
Bortirs, W. Lyon and O. F. Williams, Liverpool. 
16,036. UmBreLtita and WaLkino Sticks, L. Levin, 

Liverpool. 
16,037. SigNaLuine Apparatos, C, A. Devenish, Liver- 


pool. 

16,088. Nose Baas for Animas, R. Yates, Liverpool. 
16,039. Deckie Straps, J. Cockburn, Glasgow. 

16,040. Construction of Concrete Roors, W. Orr, 


ow. 

16,041. Switch Lever MecuanisM, J. Sheldon, Bir- 
mingham. 

16,042. Lockinc and Intertockine the Levers of 
Raitway Sicnats and Swircues, J. Sheldon, Bir- 


™: m. 
16,043. TREATMENT of Certain Piants, J. Purchase, 
Stourbridge. 
16,044. SHurritinc PLayina Carns, W. Bown and G. 
Capewell, Birmingham. 
16.045. Suave for Prorectina the Eyesicut, J. White, 
London. 
16,046. Decompostnc ALKALINE Sats, H. Y. Castner, 
mdon. 
16,047. Preumatic Tires for Cycies, E. Hardcastle, 
mdon. 
16,048. Dry Yeast, G. Francke and O. E. Nycander, 
ndon. 
16,049. Suips’ Lamps and Lanterns, A. C. Davey, 
London. 


16,050. Sprinc Cups for Suspenpinc Puortos, J. Tough, 
Birmingham. 
16,051. Apvertisinc Gas Grose, J. Walker, H. 
Harwood, and J. H. Wilkinson, Manchester. 
16,052. Rotter Skates, L. H. George, London. 
16,058. Viotin, O. Gundlach and J. Goetz, London. 
16,054. Apparatus for ManuracTURING RECTANGULAR 
EsHED Wire Nettino, A. N. Pearson and R. Penn, 
London. 
16,055. Dywamo-ELecrric Macuinery, T. R. Freeman, 
d W. W. Pope, London. 
16,056. Manuracture of Srencirs, E. de Zuccato, 
London. 
16,057. Mup Guarps for VeLocipgpes, M. J. Chapman, 
ndon, 
16,058. Strips and Banps for Hats, W. H. Fairer, 
mdon. 
16,069. Marxinc the Game of Brituiarps, W. H. 
Carpenter, London. 
16,060. Suspenpixc the Bopres of Venicies, E. 
Bedingfield.—(H. Farjas, France ) 
16,061. Saips’ Winp.asses, A. W. and C. H. Baxter, 


16,062, ANTI - CHOLERAIC Tonacco, J. E. Walker, 
London. 


16,063. Rartway SicNaLiine Apraratvs, L. B. Stevens. 
—(A. H. Johnson, United States ) 

16 064. SuPPLYING Warsr, G. Jennings and J. Morley, 
London. 

16,065. Manxuracture of Mitustongs, C. J. Potter, 


ndon. 

16,066. Prope.iine Suips, H. H. Leigh.—(G. Storz, 
Germany.) 

16,067. Carssons, J. F. O'Rourke, London. 

16,068. Lamp SHapes, M. Petzold, London. 

16,069. CRYPTOGRAPHIC INSTRUMENTS, 


R. Harte, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


479,118, Dynamo-geLecrric Macuing, R. Bickemeyer, 
Yonkers, N. Y.—Filed December 21st, 1889. 

Claim.—(1) In a ———— e, the com- 

bination, with a cylindrical or drum armature having 





rg 





an iron core and field coils surrounding said armature 
longitudinally, of an iron shell or casing which 
surrounds the field coil and armature and is solid or 
continuous in planes at right angles to the axis of the 
armature, substantially as described, and for the 
purposes specified. (2) Inady -electric hine, 





siete 
the combination, with a bk or drum armature 
having an iron core and field coils surrounding said 
armature longitudinally, of a casing or shell surround. 
ing said field coils and armature, composed of solid 
seamless soft iron plates, each continuous in a plang 
at right angles to the axis of the armature, substan. 
tially as described. 


479,120. Process or PREVENTING SEGREGATION jy 
ARGE Incots, W. RK. Hinsdale, Newark, N.J.— 
Filed July 27th, 1891. 

Claim.—The method of casting ingots, which con. 
sists in first filling the mould with a charge of fluid 
steel ; second, pausing and allowin, © ingot thus 
formed to partially cool, as dcomtied, end third, 


479120] 





pouring steel homogeneous with the first charge into 
the central fluid portion of the ingot, and thus dis. 
placing the same by a fresh supply of fluid steel, sub. 
stantially as herein set forth. 


479,175. Woop Screw anv Meruop or Makino tHE 
same, C. D. Rogers, Providence, R.1.—Filed June 
2!st, 1888, 

Claim.—(1) The method of forming screws herein 
described, by forging a finished screw-head, including 
the slot, upon the eud of the wire from which screws 
are produced, cutting off from the wire and pointing 
by a between dies a piece of the required 
size to form a screw, and forging a thread thereon by 
rolling it between dies, the ribs of which at the com- 
mencement of their oe penetrate the metal to 
the required depth and then force the metal by lateral 
compression to expand radially and give the required 
form to the thread. (2) The wood screw herein de- 
scribed, having the surfaces of its solid thread, which 


479175) 





is raised from the body of the blank by rolling it 
between dies that compress laterally the metal to form 
the thread and force 1t to expand radially from the 
blank into grooves in the dies having a form trans- 
versely the counterpart of that to be given to the 
th R and under side of the head, of the 
slot in said head, and of the portion of the shank 
adjacent to the head of the thread, all composed of 
compressed metal, substantially as described. 


479,263, ART OF AND APPARATUS FOR MAKING Parcu- 
MENTISED Fipre Tupes, R. P. Frist, Wilmington, 
Del.—Filed November 28rd, 1891. 

Claim.—The hereinbefore described improvement in 
the art of making parchmentised fibre tubes, which 
imp’ t ists in winding a strip of dry or 
untreated paper spirally into tubular form, with 
closely adjacent edges, converting the tube into parch- 
mentised fibre by passing it as fast as formed through 


[479,263] t 











a transforming bath, and then consolidating the tube 
thus formed and treated into a homogeneous fabric by 
pressure! 


479,406. Means ror Securtna Cottars To CRANK 
Pins, &. K. Dickerson and C. D, Ker, Roanoke, Va. 
—Filed March 26th, 1892. 
Claim.—The combination, with a crank pin, of a 
collar, balls interposed between said crank pin and 





collar, a wedge adapted to enter between two of said 
balls and bind the remaining balls, and a binding 
screw for impinging against said wedge, substantially 
as and for the purposes described. 
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THE CHICAGO EXHIBITION.—UNITED STATES 
GOVERNMENT BUILDING. 


In a recent number of Tue ENGINEER a perspective 
view was given of the building now being erected at the 
Chicago Exposition for the exhibits of the United States 
Government departments. The appropriation made for 
this building was 400,000 dols., and the estimated cost of 
construction, including annexes for the army, medical 
and weather bureaus, is 392,886 dols. The exhibit space 
will be 162,755 square feet. The accompanying plan 
shows the general size and shape of the building. The 
appropriations for the several departments are expected 
to aggregate 1,000,000 dols., distributed as follows :—State 
Department, 50,000 dols.; Treasury Department, 
65,000 dols.; War Department, 140,000 dols.; Navy Depart- 
ment, 140,000 dols.; Post-office Department, 20,000 dols.; 
Interior Department, 150,000 dols.; Justice Department, 
10,000 dols.; Agriculture Department, 150,000 dols.; 
Smithsonian Institution an National Museum, 
150,000 dols.; Fish Commission, 100,000 dols.; contingent 
appropriations, 25,000 dols. The exhibit of the Navy 
Department will consist of a full sized mode), on the lake 
shore, of the latest type of battleship of the United States 
Navy, within which will be the several exhibits of all 
the bureaus of the Navy Department. The most striking 
feature of the main building will be the high steel dome. 

The dome is among the tallest domes in the world 
which are built of any of the malleable metals, the total 
height from floor to the underside of the ball at the base 
of the flagstaff being 235ft. 6in., while the height from 
floor to springing line is 115ft., and from springing line to 
base of lantern 72ft. 3in., the lantern itself being 48ft. 3in. 
high. The height to top of flagstaff is 275ft. The dia- 
meter is 118ft. The dome stands in the centre of the 
rectangular building, which is 420ft. by 350ft. in plan, 
but it is built entirely independent of the construction of 
the main building. The following particulars of the con- 
struction of the dome are taken from a paper in the 
January number of the “ Transactions” of the American 
Society of Civil Engineers, by Mr. James C. McGuire, the 
designer of the constructional features of the dome. The 
soil under the site of the dome was found to consist of a 
top layer of 8ft. of black soil, 114ft. of quicksand, 14}ft. 
of soft clay, and then hard pan to a depth of 13ft. The 
dome is carried by sixteen columns, under each of which 
are fifteen piles. The load per column is 418,000 lb., or 
27,860 lb. for each pile, nearly 90 per cent. of which is 
wind load. ‘The piles are 20ft. to 30ft. long, with three 
courses of cribbing at the heads of each group, all securely 
bolted together, and carrying the shoe, which is built up 
of beams and plates to distribute the weight on the base 
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of the column. The ironwork has sixteen sides, but is 
architecturally treated on the interior of the main build- 
ing, and for its full interior height as an octagon. When 
it emerges from the roof it is sixteen-sided to the cornice 
below the windows, above which it is cylindrical to the 
springing line. 

The columns are built up of four angles 4in. by 64in., 
6ft. from back to back, with double latticing of 8in. by 
5in, angle iron. These columns are braced Teslventallie 
by struts in pairs, which form continuous rings around 
the dome, each pair being 20ft. to 26ft. apart. There is 
one pair of struts just below the springing line, and 
another under the floor, with four intermediate pairs. 
These struts are composed of four 3in. by 4in. angles, 
double latticed with 2in. by ;';in. lattice bars, and are 
18in. deep, except for the first ring above the floor, which 
is 24in. deep, with a latticing of 2}in. by 3in. angles. 
These latter struts carry a basket balcony, 28ft. 6in. 
above the floor level, there being one of these balconies 
in every other panel over the eight entrances to the 
rotunda of the dome. The entrances also are in every 
other panel, as the bracing between the struts occupies 
the alternate panels. At a height of 75ft. above the floor 
is a gallery extending entirely around on the inside of 
the dome, being supported by brackets fastened to the 
inner face of each column. The brackets are connected 
by beams. The general public will not be admitted 
above this level, but a single stairway leads up through 
the ribs and between the struts until it is above the 
springing line, where it turns and goes up parallel with 
one of the ribs, being suspended from that rib by lin. 
round rods. At the gallery level there are windows in 
every panel, extending round the dome, which made it 
necessary to do away with the rod bracing entirely at 
this level. In grder to strengthen the columns at these 
paste, large plates, jin. thick, were used as knee braces, 

th at the outside and inside strut, and were stiffened 
by 8in. by 8in. angles. The plates were made as large 
a8 possible without interfering with the window openings, 
being on the struts both above and below the windows. 

From the springing line the ribs converge towards the 





centre of the dome. The depth of the ribs, back to back 
of angles, is 6ft. at the springing line and 8ft. at the 
crown, where there is a circular opening 17{t. in diameter, 
over which is the lantern. The ribs are built up of two 
6in, by 6in. angles for each flange, and are divided into 
fifteen panels about 6ft. long, each panel having a double 
latticing of Sin. by 8in. angles. The strut at the spring- 
ing line takes the outward thrust of the ribs and the ring 
at the top of the dome, which is 3ft. deep, and has a #in. 
web with 8in. by 5in. chord angles, takes the correspond- 
ing inward thrust. On the top of this wing, and ata 
point 180ft. 10in. above the floor of the rotunda, the 
lantern starts and has a rib corresponding to each rib of 
the dome. At every third panel point above the spring- 
ing line is a strut the full depth of the ribs, built up of 
angles and latticing, and having rod bracing. At the panel 
points where there are no deep struts, there are struts of 
similar construction 18in. deep, which form continuous 
rings around the dome and act as purlins. To all 
these struts at intervals of 2ft. are bolted Qin. by 4in. 
timbers, which run vertically, and to which the lin. 
sheathing is nailed diagonally. The lantern ribs are com- 
posed of four angles and latticing, braced by horizontal 
rings. At the springing line on the interior of the dome 
the diaphragm or interior face starts with a radius of 
58ft. 4in.; it is composed of vertical ribs of two 2hin. 
by 3in. angles, suspended by jin. rods from the main 
ribs of the dome. Upon these ribs are angle iron purlins 
at intervals of 2ft. 4sin., to which the galvanised cover- 
ing of the diaphragm is fastened. As stated above, 
there is a circular opening 16ft. in diameter in the top of 
the diaphragm, and over this a canopy, which is a portion 
of the surface of a sphere with a radius of 11ft. 8}in. 
The material specified for the dome is mild steel, 
60,000 1b. to 68,000 1b. ultimate tensile strength, percentage 
of elongation not less than 1,200,000 divided by the 
ultimate tensile strength; and a percentage of reduction 
of area of not less than 2,400,000 divided by the ultimate 
tensile strength. All the material of the dome is steel— 
except the rods, which are iron—and also some lattice 
bars for the struts. The estimated weight of the iron 
and steel in the dome and lantern is 1,265,000 lb. 

The Government exhibits will be very complete and 
comprehensive, as will be seen by the following notes :— 

Department of Agriculture-—From its museum will 
be sent a selected display of cereals, fibres, &c., illus- 
trating distribution and the effects of transplantation, 
altitude, climate, &c. Bureau of Animal Industry: 
Quarantine stations, meat inspection, transportation of 
animals and meat, bacteriological work. Division of 
Entomology: Collections of insects, and illustrations of 
their operations. Division of Ornithology and Mamma- 
logy: Model of the Death Valley region, where altitudes 
of several hundred feet below to 15,000ft. above sea 
level are in close proximity; animal specimens, &c. 
Division of Botany and Horticulture: Plant collections 
and illustrations of herbarium work. The Forestry divi- 
sion will have a classified collection of sections of forest 
trees, with demonstrations of their economic uses, 
methods for testing the strength of timber, forest culture, 
and metal railway ties or “sleepers,” advocated as a 
substitute for timber, in connection with the report made 
to the department two years ago by Mr. E. E. Russell 
Tratman, on “ The use of Metal Ties for Railways,” in 
view of forest preservation. The Irrigation Inquiry-office 
will illustrate modern methods of irrigation, and a map 
of the arid regions, with location of artesian wells, &c. 
There will also be exhibits from the divisions of 
chemistry, of statistics, of microscopy, of vegetable 
pathology, of pomology, of experiment stations, of 
illustrations, and from the editorial division. 

Treasury Department.—Coast and Geodetic Survey : 
Relief map of the United States, 25ft. square, surveying 
instruments, tide gauges, current meters, sounding appa- 
ratus, charts, and a survey steamer equipped with deep 
sea-dredging apparatus. Office of Weights and Measures: 
Standards of metric and duodecimal measures, &c., and 
sets of weights. Bureau of Internal Revenue: Stamps 
and brands of the revenue service, gauges and instruments 
for testing oleomargarine and foreign fats, &c. Bureau 
of Engraving and Printing: Specimens of bonds and 
securities, notes and certificates, showing the process 
from the blank sheet to the finished product; history of 
bank note printing. Lighthouse Board: Model of tower 
and exhibits of lanterns and other apparatus. Life-saving 
Service: Lifeboats and life-saving appliances, modern and 
historical, with drills by a crew of picked men. The 
Mint: Coining presses in operation, collection of coins. 
Marine Hospital Service: Hospital lighting, heating, and 
ventilation, disinfecting and fumigation apparatus, 
quarantine arrangements, immigrant inspection. The 
Supervising Architect’s Office will exhibit drawings, 
models, and photographs of the United States buildings, 


court-houses, post-offices, &c., in various cities; and the | P® 


Registry and Bureau of Statistics will have appropriate 
exhibits. 

Post-office Department.—A working post-office, collec- 
tions of stamps, envelopes, and apparatus used in the 
service, foreign collections and curiosities from the 
“Dead Letter” office, railway mail service, mail car, 
mail cranes, and apparatus for receiving and delivering 
mails from trains. 

Department of Justice.—Historical documents, «c., 
mainly of interest to lawyers, as justice does not present 
many “articles” for exhibition. 

Department of the Interior.—Geological Survey : Maps, 
relief maps, fossils, instruments used and representations 
of the mineral resources of the country. Bureau of 
Indian Affairs: Dwellings, tools and implements of the 
Indians, and a school for training the boys and girls in 
modern methods of living. Patent Office: Groups of 
models, arranged largely in series to show the develop- 


ment to modern perfected devices in th mechanical 
arts. General Land Office: Maps and ans of the 
resources. 


ublic lands, location of timber and miner 
ome of Education: School buildings, rooms and 
appliances; text-books; statistics and particulars of 





American and foreign educational systems. Census 
Office: Electric tabulating system as first used for the 
census of 1890. 

Department of State.—Historical portraits, maps, 
charts, and public documents, illustrating the territorial 
growth of the country. 

War Department.—Bureau of Engineers: Models of 
forts, and river and harbour improvements, military 
bridges, torpedoes and batteries—except such as are kept 
secret—and maps, plans, and photographs of various 
works. Ordnance Bureau: Small arms and artillery, 
ammunition manufacturing machines, gun - carriages, 
pneumatic gun, structure of a built-up gun, range finders, 
&e.; devices for firing high explosives; testing machines, 
and an historical collection of arms. Quartermaster’s 
Office: Mounted and dismounted figures in all the 
uniforms of the service ; colours, standards and guidons; 
standards supplies of all kinds. Medical Service: 
Hospital and medical supplies, surgical instruments and 
apparatus ; transport of sick and wounded; field ambu- 
lances; plans and models of military hospitals. Signal 
Service: Captive balloons, heliographic signalling, field 
telephone equipment; military telegraph and flying 
telegraph ; signal stations ; flag signals, &c. 

Navy Department.—The full-size model battleship, 
Illinois, above referred to, containing exhibits from the 
bureaus of Ordnance, Yards and Docks, Marine Engineer- 
ing, &. On the pier leading to the ship will be an 
historical exhibit, and an exhibit from the Naval Observa- 
tory. Sailors will give exhibition drills in cutlass, boat 
and gun practice. 

Smithsonian Institute.— Illustrations of its work 
during forty-seven years, of the history of American 
science and explorations, and of modern scientific develop- 
ment. 

National Museum.—Natural history and mineralogy ; 
anthropology ; instruments of the stone and iron ages. 
Also displays of certain selected arts, including trans- 
portation, construction of dwellings, and the utilisation 
of wind, river currents, steam and electricity. The 
Bureau of Ethnology will make a special exhibit relative 
to the life and habits of the North American Indians. 

Fish Commission.—Fish culture and appliances used, 
including cars for transmitting fish, spawn, &c., by rail. 
Fishing implements. Fishing vessels and boats. An 
extensive aquarium, exhibiting the aquatic life of the 
coast and inland waters of the United States. 








BALDWIN LOCOMOTIVES IN NEW SOUTH 
WALES. 


In THE EnoineeEr for July 1st will be found an article 
which explains briefly the nature of the extraordinary 
struggle which has taken place in New South Wales. We 
gave the main heads of Mr. Eddy’s defence, and we con- 
cluded by saying that no doubt there was another side to the 
question, yet to be heard. Within the last few days we 
have received a number of communications from Sydney 
all bearing on the subject, and consisting of letters from 
our own and various other correspondents; and what is 
more important, a copy of the Blue Book containing the 
“Report of the Royal Commission of Inquiry into 
the Alleged Defectiveness and Unsuitability of the 
Baldwin Locomotives.” This volume contains copies of 
all the correspondence, minutes of evidence, draw- 
ings and diagrams, and, of course gives both sides. 
Some idea may be formed of the proportions which 
the inquiry assumed when we say that the book con- 
tains 368 large closely printed pages, and that 9066 
questions were put in course of the examination 
and cross-examination of the witnesses. We append the 
report of the Commission, but certain facts have been 
brought out, and certain things puzzling to English 
readers are cleared up by the evidence contained in the 
Blue Book, which are not touched upon by the report, 
and concerning these it is expedient to say a few words. 

So far as we can judge, the whole transaction was 
brought about by the action of Mr. Henry Clement Hoyle, 
a member of the Victorian Parhament. Mr. Hoyle was 
at one time a workman in the New South Wales railway 
shops. He made a speech in Parliament containing 
certain charges, and these were repeated and amplified in 
the Colonial Press. Mr. Eddy, Chief Commissioner of 
Railways, and his colleagues, found the persistent attacks 
made on him so intolerable that he demanded an official 
inquiry, and this with some little difficulty he obtained. 
The result was, we are happy to say, eminently satisfac- 
tory to Mr. Eddy and the members of his staff. The spe- 
cific charges brought by Mr. Hoyle before the Commission 
he stated as follows :— 

(1) ‘That, in consequence of the extra width of the Baldwin 

passenger engines, or their great length, the platforms on various 
rts of our lines have to be altered.” 
(2) ‘*That the Baldwin passenger engines are not required, and 
should not have been imported, as orders had already been sent out 
of the Colony for sufficient engines to meet all the requirements of 
the Railway Department, and that the money thus spent was 
therefore an unnecessary expenditureof public funds.” 

(8) ‘‘ That the safety of the draw-gear will be in danger if the 
Baldwin passenger engines or the Baldwin consolidation goods 
engines draw the loads that it is stated by the railway authorities 
they are intended to draw.” 

(4) ‘*That there are engines already in use on our railway 
system that are as powerful as the Baldwin passenger engines, and 
therefore another type of engine has been added to our stock, 
thus increasing the already too many types of engines in exist- 


ence, 

(5) ‘That the Baldwin passenger engines and the Baldwin con- 
solidation goods engines are faulty in design, and that certain 
parts—the axles of the bogies and tenders—were dangerous, and 
gross neglect was shown by allowing the engines to run before the 
parts in question were removed.” 

(6) ‘That in consequence of the great weight of these engines 
—the Baldwin passenger and consolidation—the safety of the per- 
manent way is likely to become endangered; our standard rail 
being 71 1b. per yard, whereas ths above-mentioned engines were 
designed for an 801b, rail.” 


Mr. Eddy’s reply to these charges we have already 
laid before cur readers. Concerning charges 1, 2, 3 and 4, 
we do not propose to say anything here, and our 
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Australian friends will excuse us, we trust, if we refuse to 
enter into any consideration of those portions of the 
evidence which referred to charges and counter-charges— 
in English eyes simply disgraceful—brought into the con- 
test indiscriminately by both sides and the Sydney Press. 
Those who care for the seamy side of Australian politics 
will find plenty to interest, amuse, and, let us hope, 
disgust them in the pages of the Blue Book. With these 
things we have happily nothing to do; and it is but just 
to the Commissioners to say that they over and over again 
checked the witnesses “| corrected the examinations, 
repeating that they were appointed to consider the 
merits and demerits of certain engines, and had nothing 
to do with charges against individuals. Charges 5 and 6 
are those which possess most interest for engineers, and 
to these we shall confine our attention. 

It appears to be certain that Mr. Eddy wished to have 
the Baldwin engines built under inspection. But Mr. 
Thow was overruled on this point for reasons clearly set 
out in the report below ; and finally it was decided that 
the Baldwin Company would be certain to do everything 
that lay in their power to maintain the high reputation 
which they enjoyed in the United States, and to extend it 
to Australia. They were very nearly given carte blanche ; 
and the py to be paid for the engines—£3000 each, 
delivered in Sydney—was ample, we should imagine, to 
secure the best possible work and materials. The 
engines are of enormous size; Class J, consolidation goods, 
has cylinders 2lin. by 26in., with eight coupled wheels 
4ft. 3in. diameter, and a “pony.” There are 1967 
square feet of heating surface and 32ft. of grate. 
The tender, carried on two four-wheeled bogies, 
holds 3000 gallons and about four and a-half tons of 
coal. The weight of the engine in working order is 
62 tons 12cwt., and of the tender 32 tons, the total 
being 94 tons 12cwt. ‘Class O,” ten-wheeled express, 
has six coupled wheels, 5ft. lin. diameter, and a four- 
wheeled bogie; cylinders, 2lin. x 24in.; heating surface, 
1928ft.; and grate surface 27-7 square feet. The tenders 
are interchangeable with the “J” class. The engine weighs 
full 58 tons 7 cwt.; engine and tender together, 90 tons 7 cwt. 
We are amused by the way in which Mr. Neale, in giving 
his evidence, insists on the superiority of the American 
over the English engines already in use in hauling power. 
Seeing that the latter are very much smaller, we should 
have been surprised at any other result. The new 
Baldwin engines are, indeed, very nearly, if not quite, 
the most powerful locomotives ever built; and it is worth 
noting that they each carry a crew of one driver and two 
firemen. The only locomotives in the Colony to compare 
with them in dimensions are Class P, by Messrs. Beyer, 
Peacock, and Co. These have six coupled 5ft. wheels 
and a four-wheeled bogie, with cylinders 20in. by 26in., 
1916 square feet of heating surface, and 27 square feet of 
grate. A six-wheeled tender carries 3000 gallons. The 
total weight of engine and tender in steam is 88 tons 7 cwt., 
and so far as we can gather from the report, this class 
does as much work as the Baldwins. 

We think it is right to assume that the Baldwin engines 
may be regarded as perfectly fair specimens of the class 
of work turned out by leading American locomotive 
building firms. Noattempt has been made by anyone to 
prove that they are not, and the experience obtained 
with them affords very conclusive evidence as to the kind 
of work which may get into American locomotives. The 
report deals very briefly with the facts; but it contains 
enough to show that the axles of these engines were 
rubbish. We have found it very difficult to make out 
of what the axles were made ; ostensibly they were scrap. 
In this country scrap iron axles or bars are made 
of iron which has already been wrought several times. 
It seems possible that these particular axles were 
really made out of what Americans euphoniously term 
“muck” bar; that is to say, common puddled bars. 
Nothing of that kind is ever used in this country for 
locomotives. These axles were too small in the journals 
for the load. They ran hot, the axles broke, the axle- 
boxes were cut to pieces, and had to be lined up with 
white metal. The lubricators were defective, and so on. 
Then the tires broke. The unbroken tires were removed 
and tested, and found to be of metal quite unsuitable for 
the purpose. New steel axles were fitted to the wheels. 
The bosses had to be hooped to strengthen them after 
the boring out. But the wheels got loose on the axles. 
The testimony of witnesses favourable to the Baldwin 
engines is very suggestive. We give a few examples 
from that of Mr. C. H. Stanger, outdoor divisional super- 
intendent, whose official position will be learned from 
the report :— 

What in your opinion made the axles run hot ?—I think it was 
the rough unsuitable stuff the axles were composed of. 

The valve buckle that goes inside the valve chest has broken ? 
—We have had several breakings with them ; we put in stronger 
buckles. 

Have you seen any consolidation engines with unsound frames ? 


—— one of them on a passenger engine ; we took it to be a bad 
weld. 

Is it your opinion that the Baldwin passenger engines will cost 
more to keep in repair than an ordinary English engine would 
cost ‘—My experience is that American engines do cost more 
for repairs than English engines. 

And up to the present you think the repairs to these particular 
engines, barring the axles, have not been excessive ?—No, not 
particularly. I think they will compare favourably with other 
engines of the same type. 

Bat not with English engines ?—No. 

saa are more ccstly to keep in repair than the English engines ? 
—Yes. 

I suppose as a matter of fact that the English engines are better 
finished /—Yes, that is it. I fancy that the American people con- 
sider that it is cheaper in the long run to build less expensive 
engines, and then when they are used up to throw them away. 

Mr. W. M. Foote, a practical iron and steel worker, 
whose experience was acquired at Swindon, Dowlais, 
Tredegar, and Landore, inspected the engines. Asked 
why the axles ran hot, he said :-— 

Well, I think the chief reason must have been the inferior, and 
I might say the rough quality, of the metal, coupled with the 
inefficient means of lubrication. The only means of lubrication 
that I could discover were small oil cups without oil reservoirs, and 
of such small capacity that if a driver wanted to keep his axle 





brasses cool he would have to pull up his train every few miles in 
order to put oil in them. 


It was alleged that some of the wheels had broken 
spokes. Mr. Foote was interrogated on this subject. 

Having viewed these wheels; having seen what appear to be 
fractures or cracks in the spokes, do you consider them safe !— 
Well, according to the hammer-test of those spokes, I should 
decidedly say that a great many of them were not sound. As a 
matter of fact, however, you could hardly tell what the actual 
state of those spokes was unless you could get a wheel and have 
the paint scrubbed off, and the wheel made perfectly clean. We 
were at a little disadvantage the other day because the wheels 
were painted, and the flaws were puttied up. Unless we had a 
wheel scraped quite clean—the paint and putty burnt out, for 
example—it would be perfectly impossible to say whether the 
spokes are properly welded. As far as I understand they consist 
of two half-round bars of iron welded together, and, of course, if 
the welding is good the spoke becomes as perfect and as strong as 
a solid bar; but if they are not properly welded together, then the 
spokes are imperfect. From the hammer-test the other day I am 
strongly of opinion that, if the wheels were properly cleaned and 
scraped, we should find many of them imperfect, in consequence 
of imperfect welding. 

In other words, there are galls in the iron ?—Well, I do not 
know whether the flaws would be due to cinder in the iron or to 
imperfect welding, but that the wheels are imperfect the hammer- 
test certainly indicated. 

President : They are imperfect ‘—Yes ; there is no doubt that 
some of the spokes are imperfect. 

Mr. H. H. Parker, locomotive inspector at Penrith, 
was asked a great many questions, among others :— 

With your experience of locomotive work, do you consider that 
these engines are what they ought to be in workmanship and 
material ?—No, I do not. 

Do you consider that the wheels are sufficiently heavy and 
sufficiently strong for the work they have to do’—I will qualify it 
in this way by saying that I do not think they are as good as 
English wheels. 

And if you were designing an engine, you would not put these 
wheels on it, would you!—No, I should not. 

A number of engine drivers were called, and they 
uniformly testified to the good hauling powers and steady 
running of the Baldwin engines. Indeed, we think it 
may be taken as proved that the design of the engines 
was in the main satisfactory. The defects appear to have 
all been in the material and workmanship. As to the 
charge that they were too heavy for the rails, that has 
been effectually disposed of in Mr. Eddy’s statement, and 
we do not think it is necessary to do more here than refer 
our readers to THE ENGINEER for July Ist. 

Finally, we would say that the testimony of Mr. D. H. 
Neale in favour of the Baldwin engines was exceedingly 
strong. They manifested, he said, no defects, save such as 
are common to all new engines, and they more than did the 
work expected of them ; and he was supported by several 
witnesses. Thus, Mr. Chudleigh, assistant running fore- 
man at Eveleigh, being asked, ‘‘ Will you tell the Com- 
mission briefly your experience of these engines ?” 
said :— 

‘*T found that both the passenger and goods engine did all that 
was required of them. Their performances were beyond my 
expectation. I always found them to run freely and well, and to 
take the curves better than most of our English engines, I have 
ridden on the enger engine at the rate of fifty miles an hour, 
and I have no hesitation in saying that they rode comfortably and 
safely, anddid not injure the road in any way so far as I could see,” 

Reports of the trial of the Baldwin engines are given in 
the Appendix to the Blue Book. These contain some state- 
ments which require elucidation. We give one table as an 
example. The trial was made with the Baldwin ten- 
wheeled engine, No. 447. The distance run in the trial was 
twenty-one miles ten chains. The coal used was— 
Metropolitan—of fair quality, and the total amount burned 
91 cwt. 2 qrs. 21 1b. = 82°38 lb. per mile. 


TaBLE II.—Second test up, 1-40. 
Tons, 


ewt. qrs. 
157 


Actual load, exclusive of engine and tender 12 2 
Stipulated load, as per letter to the Baldwin 





Works, September 22nd, 1890... ... ... 152 0 0 
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We direct particular attention to the last column. 
We are quite at a loss to explain what the positive and 
negative signs mean, unless the latter are intended to 
convey the idea that the train offered less than no resist- 
ance, apart from the action of gravity, for a reason which 
will be understood presently. But putting this on one 
side, and turning to other figures, we find much that 
is puzzling. To avoid fractions, we may assume without, 
being far from the truth, that the average speed was 
20 miles an hour, and the average horse-power indicated 
was 800. Now 20 miles an hour is 1760ft. per minute, 
and 800 horse - power ig 26,400,000 foot pounds, and 
an tl = 15,0001b.; that is to say, a tractive effort 
of 15,0001b., moving at 20 miles an hour, represents 
800-horse power. The gross weight of the train, including 
engine and tender, was 247 tons, or 558,280lb. The 
resistance due to gravity on an incline of 1 in 40 was 
— = 18,832lb. Deducting this from 15,000 1b., we 


have left but 11681]b. to overcome the friction of the 
train and the internal resistance of the engine, and 





—_—_—~ 


aT = 4:78. In other words, the whole resistance at 


20 miles an hour on a line with sharp curves was 
only 4°73 lb. per ton. To expect us to believe this is to 
expect too much. Again, the resistance of the train 
without the engine, due to gravity was 8848lb. Let us 
add 10 lb. per ton for rolling friction and we have about 
10,400 lb., and deducting this from 15,000, we have left 
4600 lb. to propel the engine and tender. But their 
resistance, judging from the results of numbers of 
experiments made in the States, could not have been less 
than 15 lb. per ton, or 15 x 90=1350 lb., while their gravity 
resistance was that due to 201,6001b., or in all 6365 ]b, 
Adding this to the train resistance, we have about 16,800 lb, 
as the minimum tractive effort required, or 1800 1b. more 
than that proper to 800-horse power. Indeed, if we 
deduct the power required to propel the engine and 
tender from 15,000, we have but 8636 lb. left to haul the 
train, which would not suffice to overcome the resistance 
of gravity alone. Messrs. Kid and Pollock, the authors 
of the report, say that the indicator pipes were too long, 
and that 5 per cent. ought to be added to the mean 
pressure; but this is not nearly enough. The train and 
engine were so carefully weighed, that there is no room 
for doubt about the number of tons. We cannot think 
that the indicator diagrams were wholly erroneous. The 
only remaining explanation is, of course, that the engine 
“rushed” the incline, which was under two miles long, 
and was approached, it will be seen, at about thirty miles 
anhour. Whether this is the correct explanation or not, 
however, we have no positive evidence in the report to 
enable us to say, and we must content ourselves with 
placing the figures before our readers as they are. The 
best evidence in favour of the “rushing” theory is, of 
course, supplied by the negative signs to the two first 
figures in the last column of the table. 

We have endeavoured to give our readers an accurate 
idea of the nature of the evidence. For reasons on which 
we need not dwell, we have reproduced none advanced by 
the few obviously hostile witnesses called, we assume by 
Mr. Hoyle. Our own opinion is—(1) that Mr. Eddy was, 
under the circumstances, justified in giving the order to 
Messrs. Baldwin ; (2) that considering the extraordinarily 
heavy road—mostly single line—to be worked, the engines 
are of suitable dimensions; (8) that the workmanship and 
materials are not equal to those usually found in English 
engines; (4) that it was an error of judgment not to 
follow the English practice and have the engines built 
under inspection. 

Finally, we congratulate Mr. Eddy, Mr. Neale, Mr. 
Thow, and their colleagues on the result of the inquiry, 
which effectually disposes of the charges brought against 
them. 


BALDWIN ENGINES COMMISSION, 


To his Excellency the EARL OF JERSEY, Governor and Commander 
in-Chief of the Colony of New South Wales and its Dependencies. 


May it please your Excellency,— 

We, the Commissioners appointed by your Excellency on the 
15th day of March, 1892, ‘‘to make a diligent and full inquiry 
into the allegations made, that the recently imported Baldwin 
locomotives are defective and unsuitable to the permanent way of 
the railways of your said Colony of New South Wales, and are not 
rendering that service which was expected of them,” have the 
honour to submit the following report :— 

It appears that about the month of August, 1890, and prior to 
the ordering of the Baldwin locomctives, various negotiations for 
the supply of engines to be built in the Colony had failed, and 
English locomotive builders were unable to promptly supply 
engines sufficient for the then requirements of the railway service 
of the Colony. Uader these circumstances, the Railway Commis- 
sioners, finding that the exigencies of traffic—especially that 
anticipated in wool during the then approaching wool season— 
demanded the immediate supply of further engine - power, 
appointed a committee of responsible officers in the New South 
Wales railway service—consisting of Mr. D, H. Neale, mechanical 
engineer; Messrs. Loughry and Stanger, td 1 tive 
superintendents; and Mr. Howe, workshop manager—to report 
upon the merits of the ten-wheel American express 
passenger and the consolidation goods engines, the informa- 
tion to hand regarding which was that such engines had 
been tried with most satisfactory results in the United States 
on railway lines resembling in many respects those of New South 
Wales, This Committee had before them the specification of an 
engine which had been supplied by the Baldwin Company to the 
Baltimore and Ohio Railway Company, and which appeared to the 
Committee to be suitable in every respect for the railways of New 
South Wales. After careful consideration the Committee advised 
the Railway Commissioners to order from the Baldwin Company 
engines of a similar character to that described in the specification, 
subject to certain modifications in construction, which they consi- 
dered would render the engines more suitable to the conditions 
existing in the Colony, and these modifications appear to your 
Commissioners, as far as the evidence enables them to judge, to 
have been judicious. In consequence of the report, twelve passen- 
ger engines were ordered and obtained from the Baldwin Company, 
and subsequently twenty engines for goods traffic were ordered and 
obtained from the same company—including two engines on the 
compound system, which were ordered by way of experiment, and 
which need not be considered in this report. A 

The sufficiency and merits of the passenger and goods engines se 
obtained are the matters respecting which your Commissioners are 
directed to inquire. 





AS TO THE ALLEGED DEFECTIVENESS OF THE BALDWIN 
LOCOMOTIVES, 


Soon after the locomotives were imported and allowed to run, 
various defects developed themselves, all of which, it is stated, 
have been remedied at the expense of the Baldwin Compan . Of 
the defects which manifested themselves it now seems only impor- 
tant to draw attention to the very grave one shown by the undue 
heating and eventual breaking of certain bogie and tender axles, 
which, on being tested, proved to have been made of very inferior 
iron, On their being informed of the breakages, the ——s 
of the Baldwin Company was that the axles used by them had 
been obtained by them from a manufacturer whose product had 
been hitherto largely used with good results, and that as the axles 
were sup to be made of selected scrap iron, no test had been 
prescribed, as no test of scrap iron axles is conclusive, Subsequent 
events showed that it was most unfortunate that no test was made 
by the Baldwin Company, as most probably it would not then have 
been left for the above-mentioned breakages to lead to the dis- 
covery that the material used in these axles was most unsuitable 
for its —— Unquestionably the Railway Commissioners 
would, if possible, have had an inspection of these engines during 
their construction, similar to the practice in that respect which is 
observed in England, when engines are there manufactured for the 
railway service of this Colony; and, as a matter of fact, they 


authorised Mr, Thow, the Chief Mechanical Engineer in the New 
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South Wales railway service, who was about to visit America, on 
his way from England to this Colony, to have an inspector 
appointed if he deemed it desirable. 


But on reaching America | 


Mr. Thow appears to have consulted with the most reliable autho- | 
rities in that country, from whom he ascertained that it was very | 
unusual to appoint an inspector over engines built by such a firm as | 


the Baldwin Company; and as it had been left to the Baldwin 
Company to do their best to supply thoroughly efficient and 
serviceable engines which would do credit to their builders, and 
as Mr. Thow was not ina position to give a specification or set of 
drawings to an i , such an officer could not have been of 
any practical use, especially under a contract which did not provide 





for the supervision, or in any way recognise the authority, of an | weight of engine and tender of 93 tons 6 cwt. 


inspector, And it seems that Mr. Thow ver 
that the ap 
relieve the 
upon them than be of any practical service. The construction of 
the locomotives was, therefore, carried through without the 


intment of an inspector woul 


employment of an inspector, and after their completion and arrival | quality. The ironbark sleepers used in this Colony are superior in 
in this Colony they were erected and put into steam under the | hardness and in every other respect to the American sleepers. Sir 


supervision of an engineer sent for that purpose by the Baldwin 
Company. No test of the material in the engines was at that 
time coed in this Colony. Any test that could have been 
applied would bave involved the destruction of the parts tested, 
and the Railway Commissioners had not then any reason to 
doubt the sufficiency of the material in all parts of loco- 
motives a by a firm of the standing and reputation 
of the Baldwin Company. It is to be borne in mind that it 
was only after the Baldwin Company had been told of the 
breakages that the Railway Commissioners were informed by 
them of the facts relative to the supply of the axles, and 
that no test of them had been lls 9 As soon as the 
defectiveness of the axles was established all the bogie and 
tender axles were removed, steel ones were substituted at the 
expense of the Baldwin Company, and the locomotives were again 

ut into service, Since then three tires of tender wheels have 

roken, and in some twelve or fifteen cases engine wheels have 
worked loose on their axles, As such occurrences are unusual on 
engines which have only given the service which has been obtained 
from these locomotives, your Commissioners cannot too strongly 
approve of the recent determination of the Railway Commissioners 
to forthwith remove the wheels and axles of all the passenger 
locomotives, with a view to having them properly tested, which has 
rendered unnecessary a recommendation to that effect which your 
Commissioners would otherwise have felt it their duty to make. 
Since that decision was arrived at, the tires and axles have been 
tested under the supervision of Professor Warren, whose report— 
appended hereto—shows that the steel of which the tires are made 
is not sufficiently uniform in quality, and is too hard and brittle, 
and thus renders them very liable to fracture. The testing of one 
of the driving axles under the falling weight showed that its mate- 
rial is defective and unsafe for passenger traffic, but whether the 
remaining axles may suffice for use in goods traffic, where the 
slower rate of speed observed renders them less liable to fracture, 
can only be decided when further tests shall have been made—such 
as tensile and bending tests on specimens cut from the axle frac- 
tured by the process above mentioned. 


As TO THE ALLEGED UNSUITABILITY OF THE BaLDWiN_Loco- 
MOTIVES TO THE PERMANENT WAY OF THE NEW SouTH WALES 
RalLways, 

The permanent way consists at present of six kinds of rails: Iron 

rails, double-headed — weighing 751b. to the yard ; flat- 

based Vignoles or 1’ rails, weighing 71% Ib, r yard ; steel rails, 
bull-headed and flat-based, weighing 80 1b. per yard; double- 
headed steel rails, weighing 751b. per yard ; flat-based steel rails, 
weighing 714 Ib, per com Since the Railway Commissioners 
came into office over 200 miles of the lines have been laid with 
801b. steel rails on ironbark sleepers, which average in weight 

2 ewt. 1 qr, placed 2ft, 7in, from centre to centre. It is proposed 

by them that the whole of the Western line shall consist of steel 

rails, weighing on different portions 801b., 751b., 714 1b. to the 

y ¢ on ironbark sleepers similarly spaced. great deal of 

the line originally laid down, and which may be called the old 

road, consists at present of iron rails worn at the present time to 
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| 
| 


| 


| 


ioe concluded | way of France employ engines carrying a load of 16 tons 2 ewt. 
more likely to | on rails weighing from 69 1b. to 89} 1b. per yard. The rails are 
ldwin Company of the responsibility which rested | 39ft. long, and are carried on sixteen sleepers. 
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probably about 70lb. and 7341b. per yard, laid upon ironbark | flexibility renders them less likely to spread the road than the 


sleepers placed from 3ft. to 3ft. lin. from centre to centre. This 
old road has been strengthened on curves, and on some other por- | 
tions, by additional sleepers. | 
The evidence of the Chief Commissioner of Railways and of Mr. | 
Rhodes, an engineer representing the Baldwin Company, and Mr. | 
Neale—before mentioned—on the weight of rails and the maximum 
loads on the driving wheels of engines which pass over them, shows 
that heavier engines run upon steel rails which are lighter than | 
the lightest rails in use in New South Wales. For example, in 
America the Baltimore and Ohio Company’s Railway use a 67 lb. 
steel rail to carry an axle load of 15 tons 14 cwt., and a total 
The Eastern Rail- 


In America the average spacing of the sleepers is 2ft. from 
centre to centre, but the timber is soft and frequently of inferior 


Jobn Fowler and Sir Benjamin Baker, most eminent engineers in 
England, are of opinion that a 70 lb. rail on ironbark sleepers, laid 
3ft. from centre to centre, is perfectly safe for axle loads of 16 tons, 
provided that the ballasting is well maintained and the permanent 
way in good order. It must be concluded, therefore, that, assum- 
ing the material to be good and the conditions last-named to exist, 
the old road of the New South Wales Railways is perfectly safe for 
such axle loads as are carried by the Baldwin locomotives, the 
weight of which amounts to 15 tons 54 cwt. on the passenger, and 
15 tons 9 cwt. on the consolidation engines, and inference to the 
contrary is not to be drawn on account of the breaking of the rail 
which caused the recent deplorable accident near Tarana, as at the 
point of fracture an old flaw was discovered which extended from 
the base upwards for about half the depth of the rail, the existence 
of which was not disclosed till after the accident. Your Commis- 
sioners recognise the fact that, since their accession to office, the 
Railway Commissioners have done their utmost, with the means at 
their disposal, to effect improvement, by relaying a large portion 
of the lines; and it is most desirable that provision should be 
made to enable them to continue their efforts in this direction, | 
which, apart from other considerations, are to be commended on | 
economic grounds. A great deal of evidence was given with the | 
view of showing that the platforms were altered to accommodate 
the Baldwin engines, but your Commissioners think that the 

roper conclusion to be drawn is that the alterations were made 
or the purpose of bringing the platforms to the standard gauge, 
and would have been carried out in any event; probably their 
completion was very properly accelerated in view of the anticipated 
use of the Baldwin engines. The strength of the various bridges, 
in regard to their capacity to carry the Baldwin engines, forms the 








subject of a special report by Professor Warren, from which it 
will be seen that some of the existing bridges and viaducts, 
—— the Solitary Creek bridge, on the Western Line, and the | 

ollondilly bridges, on the Southern line, as well as the viaduct 
near Wagga Wagga, are now subjected to stresses considerably in 
excess of that which would be regarded as safe according to the 
best English practice; and it is therefore satisfactory to observe | 
that the Commissioners are taking steps to have these structures | 
strengthened, and also that Mr. Deane, the Engineer-in-Chief for 
Railway Construction, has designed stronger types of timber | 
viaducts, in view of the inc weight of the engines now used | 
on the New South Wales railways. The new viaduct at Glenlee— | 
a by Mr. Foxlee, Engineer-in-Chief for Existing Lines—is | 
another example of the increased strength of the timber structures | 
which has become necessary in co’ uence of the increased weight | 
of engines. It is a well-known fact that the increase in the weight | 
of locomotives, and the strengthening of ney a and viaducts to | 
carry them safely, have been most marked during the last ten | 
years in all parts of the world, and it is not to be supposed that | 
structures intended to carry engines considerably lighter than | 
those now in use should be safe to carry loads greatly in excess of | 
those for which they were originally desi . 

As to the general effect of the Baldwin locomotives on the 
permanent way, it does not appear that the wear and tear is | 
greater than in the case of other engines; on the ccntrary, their 


| more rigid engines of English manufacture. 


As TO THE ALLEGATIONS IHAT THE BALDWIN ENGINES ARE NOT 
RENDERING THAT SERVICE WHICH WAS EXPECTED OF THEM. 


To ascertain what was really expected of these engines, it is 
necessary to consider the evidence of Mr. Neale and Mr. Stanger 
rather than the correspondence, because it will be found on refer- 
ence to the latter that, in consequence presumably of alterations 
suggested in a letter by the Secretary to the Railway Commis- 
sioners, on the 2nd September, 1890, the Baldwin Company 
declined to give a definite guarantee of speed. An extract from 
the company’s letter to their New South Wales agents, Messrs. 
Towns and - is in these terms: ‘‘ We have carefully considered 
the conditions of service for which these locomotives are intended, 
vz., to haul 152 to 176 gross tons of cars and load at a speed of 
22 miles per hour up long grades of 136ft. per mile, combined with 
severe curvature, and to haul up grades of 176ft. per mile, with 
easier curvature, loads of 120 to 144 gross tons. We note that the 
sharpest curves are of 528ft. radius, but it is not stated that this 
is the radius of the curves in combination with the 130ft. grade. 
Our calculations indicate that the engines will have sufficient trac- 
tive force to haul these loads, but we prefer not to make a definite 
guarantee of the speed, as it is more or less dependent upon con- 
ditions of which we are not fully informed, such as the quality of 
the coal, the wheel-base of rolling stock, condition of rd &e.” 

According to Mr. Neale, the Railway Commissioners had in their 
letter put the required speed very high, and he states that there- 
fore he was not at all alarmed at the refusal of the Baldwin Com- 
pany to guarantee the speed ; in point of fact what it was really 
pe Se the engines would be required to do was less than the 
Baldwin Company were asked to guarantee. 

The results of trials of these engines will be found in appendices 
hereto, and they demonstrate their great hauling power and show 
that the passenger engines are capable, under favourable condi- 
tions, of hauling trains weighing 152 tons up a long grade of 1 in 
40, at a speed of 194 miles an hour after the engines have settled 
down to their work, and when all their inertia has been eliminated. 
The reports also show that an average speed of about 21 miles an 
hour with such a load could be obtained over the whole length of 
the grade above referred to. It is to be remembered that the 
chief purpose for which the Baldwin engines were imported was to 
draw heavy loads over lines of railway most exceptional in their 
character, on which steep gradients and sharp curves are of 
frequent occurrence, especially on the Western line, which is stated 
to be more difficult to work than any of the Alpine railways. 

In conclusion, your Commissioners have the honour to report 
that in their opinion the Baldwin engines are not unsuitable to the 
permanent way of the Colony, they are not defective in design, and 
when the objectionable tires and axles have been replaced by 
others of approved quality, there is no reason to doubt that they 
will be capable of rendering the service which was expected of 
them. 

RECOMMENDATIONS. 


As the Baldwin Company were, considering their reputation, very 
naturally relied upon to furnish engines of high-class material, and 
as, so far, much disappointment and many failures have resulted 
from that reliance, your Commissioners think it would be prudent :— 
(a) That the driving axles of the consolidation engines should be 
sufficiently tested to prove their suitability or otherwise for goods 
traffic. (b) That the Otis steel axles supplied by the Baldwin 
Company to replace the iron axles of the bogies and tenders should 
also be tested. (c) That the system of inspection which is carried 
out in the case of engines constructed for this Colony in England 
should be adopted in all cases. 

Your Commissioners have the honour to recommend :—(1) 
That provision be made to enable the Railway Commissioners 
to carry out their intention with regard to the strengthen- 
ing of the Wollondilly and Solitary Creek Bridges, and the 
renewal or strengthening of the Wagga Wagga Viaduct, and 
similar timber structures as soon as possible. (2) That pro- 
vision be made to enable the Railway Commissioners to continue 
their efforts in reballasting and relaying the necessary portions on 
the Western and Southern lines. (3) That the twelve passenger 
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engines be supplied with new axles and tires of suitable quality 
before they are restored to nger service. 
We have the honour to be, 
Your Excellency’s most obedient servants, 
(Signed F. E. Rocrrs, President, 
W. H. Warren, 
ALEXANDER BROWN, 
Dated Sydney, the 4th day of July, 1892. 








THE IRON AND STEEL INSTITUTE. 





Tse Iron and Steel Institute meets this autumn, as 
already announced in our columns, at Liverpool, where 
every arrangement has been made to give the members 
a hospitable reception. The excursions form, as usual 
on such occasions, an interesting part of the proceedings. 
We must, however, refrain for the moment from saying 
anything in detail about these, and confine our atten- 
tion to the papers. 

On Tuesday, the 20th instant, the proceedings com- 
menced. What is known as the small concert hall in 
St. George’s Hall was reserved for the use of the Insti- 
tute. Shortly after ten o'clock the Mayor of Liverpool 
(Mr. James De Bels Adam) and the Mayor of Bootle 
(Mr. J. Vicars), and other members of the local reception 
committee, attended and tendered the members a cordial 
welcome. The Mayor of Liverpool pointed out that it 
was in 1879 that the Institute last visited Liverpool. 

Sir Frederick Abel, the President, in acknowledging 
the welcome, said it afforded the members of the Insti- 
tute great pleasure to revisit Liverpool, and to notice the 
vast progress made in every direction, and especially in 
regard to the construction of ships. 

The business of the meeting was then proceeded with. 
There was a good attendance of members, and among 
those present were Sir I. Lowthian Bell, Sir James 
Kitson, M.P., Sir W. T. Lewis, Aberdare ; Mr. B. Hingley, 


M.P., Dudley ; Mr. Wrightson, M.P., Professor Roberts | alik 


Austen, London; Dr. Wm. Anderson, Director of 
Ordnance Factories; Captain Younghusband, Mr. E. 
Windsor Richards, Low Moor, Yorkshire; Mr. E. P. 
Martin, Dowlais; Mr. W. Whitwell, Stockton; Mr. W. 
H. Bleckley, Warrington; Mr. Arthur Keen, Birming- 
ham; Mr. R. A. Hadfield, Sheffield; Professor Hilary 
Bauermann, Mr. John Cunningham, Mr. J. Riley, 
Glasgow ; Mr. John Head, Mr. Jeremiah Head, and Mr. 
J. 5S. Jeans, general secretary. 

The President, in his opening address, announced that 
the Council had elected as his successor Mr. E. Windsor 
Richards, of Low Moor, Yorkshire. Reviewing the pro- 
gress which had been made in chemical researches afiect- 
ing iron and steel, since their last meeting in Liverpool 
in 1879, the President reminded them that that 
year witnessed successful results, and the first prac- 
tical achievements in the elimination of phosphorus 
from pig iron and its conversion into steel. He 
then dealt freely with the papers which were to be 
read. After an allusion to the experiments of Professor 
Dewar and Dr. Fleming, in reference to the electrical 
resistance of metals and the liquefaction of oxygen gas, 
the President said these afforded another example of the 
cases constantly occurring in which pure scientific re- 
search became practically invaluable, and he ventured to 
predict that these experiments would assume con- 
siderable importance in connection with their know- 
ledge of the influence of small quantities of metal upon 
iron and steel and other metals. 

Sir I. Lowthian Bell then read a paper on “ The 
Manufacture of Iron in its Relations with Agriculture,” 
in which he sought to show that certain waste products 
of blast furnaces could be utilised in the cultivation of 
the soil. He said that the mineral constituents of the 
soil were not the only consideration. The carbon 
which entered so largely into the composition of the 
vegetable world was derived, not from the soil, but from 
the atmosphere, and it was obtained from a source in 
which the element in question existed only to the extent 
of one volume in ten thousand, of which only about one- 
third consisted of carbon itself. Iron entered into the 
composition of all animals, including the human race, 
and this it did to the extent only of about forty-six 
grains in each adult human being, and upon the condi- 
tion of this iron were dependent the health and the life 
of the individual. There were two elements in particular, 
namely nitrogen and phosphorus, which were more 
immediately connected with the paper he had prepared. 
Nitrogen was obtained from ammonia, originally a con- 
stituent of the atmosphere, but all of which, if condensed 
at the level of the sea, would only form a layer under 
a-quarter of an inch in thickness. Its continued exist- 
ence, therefore, in the atmosphere depended upon what 
might be styled the regeneration of ammonia. Sir 
Lowthian next pointed out what were the sources of 
ammonia up to a period within the last quarter of a 
century, since when, by obtaining sulphate of ammonia 
from the gas manufacturers, the price of all ammoniacal 
combinations might be set down at less than half what 
they were previous to that having been effected. 
He then proceeded to describe the nature and 
habits of the plant which had been recently acted 
upon at the Carnbrae Ironworks, in Scotland, where 
they use raw coal in the blast furnace. Dealing with 
another indispensable element in the vegetable and 
animal economy, viz., phosphorus, Sir Lowthian showed 
= what means not only phosphorus itself in the form of 
phosphoric acid, but also in all probability the beds of 
iron ore were accumulated by the action of carbonic and 
vegetable acids upon the sparingly disseminated quantities 
of their bodies in the alluvial covering of the earth, and 
this the author showed in the gradual concentration of 
phosphoric acid in the later geological formations. In 
the first deposited portions phosphoric acid existed only 
sometimes in mere traces, at other times in very minute 
quantities, and it gradually increased as we approached 
the various increases in the amount of vegetable and 
animal remains, and it arrived at its probable maximum 
in the lias rocks, where not only we had the phosphoric 
acid which had been removed by chemical means from 





the soil, but we had a vast accumulation from the actual 
animal remains which existed so abundantly in the strata 
of those measures. 

The discussion which followed was not very interest- 
ing, and added little to the value of the paper, which 
appeared to be too biological, if not agricultural, in cha- 
racter for his hearers. 

Professor Roberts Austen next read a paper descriptive 
of an appliance for autographically recording the tempe- 
rature of furnaces which he had supplied to Mr. E. P. 
Martin’s works at Dowlais. 

The next paper read was by Mr. J. H. Greathead, 
C.E., “On the Liverpool Overhead Railway.” This has 
already been pretty fully described and illustrated in our 
columns. The Overhead Railway consisted, Mr. Great- 
head explained, generally of plate iron girders, supported 
on channel iron columns, and carrying an iron flooring 
upon which the permanent way was laid direct without 
the usual intervening ballast. The normal spans were 
50ft., but there were some of 100/t. with bowstring girders, 
and others of special construction. The columns were 
grouted into cast iron sockets, bedded in and bolted to 
masses of concrete, forming the foundation. With 
the exception of some half-dozen spans the line 
had been constructed without the use of scaf- 
folding, and with very little interference with the 
traffic. There were to be fifteen stations. They 
were built upon iron girders and columns, the platforms 
being about 115ft. in length, by 12ft. wide, and 3ft. 
above the level of the rail. Access to the stations was 
gained from the street level by four staircases. At the 
more important stations and on each platform a waiting 
shed, with pay offices and turnstiles, was provided. The 
railway was to be worked by electricity. A train 
would consist of two carriages, each to seat fifty- 
six passengers. All the carriages would be cmnally 
ike, and would contain compartments for two classes 
of passengers, with through communication from end 
to end of the train under the control of the guard. A 
loaded train would weigh about 40 tons, the trains 
would be lighted by electricity, and fitted with the 
Westinghouse brake. It was intended to commence run- 
ning with a five minutes’ service of trains, but the gene- 
rating plant was designed to be capable of working a 
three minutes’ service, and the journey from end to end 
of the railway, inclusive of stoppages, was to be per- 
formed in half an hour. A novel feature would be a sys- 
tem of automatic signals at all the intermediate stations, 
instead of the ordinary signalling arrangements, and the 
signals would be electrically worked by the trains them- 
selves. The total cost of the railway, including equip- 
ment, would be about £85,000 per mile. 

The reading of this paper terminated the proceedings 
of the morning, and in the afternoon a large number of 
the members visited the works on the invitation of Mr. 
Greathead and the contractors. 

On Wednesday the business commenced with the 
reading of a paper by Mr. Hadfield, a member of the 
council, ‘On Alloys of Iron and Chronium.” 

Mr. Hadfield first described the results obtained with 
combinations of iron and chromium. He thought it was 
probable that chromium steel had an important future 
before it. It was to France that we were indebted for 
most of our information as tothe metal; its properties, and 
the development ofitsuse. It was discovered by Vauquelin 
towards the end of 1797. It appeared that Faraday 
and Stodart in 1820 were the first to investigate the 
effect of the addition of chromium toiron and steel ; much 
more exhaustive experiments being made in the following 
year by Berthier. In 1861 the first commercial appli- 
cation of chromium to iron and steel manufacture was 
suggested by Robert Mushet; but it was Mr. Julius 
Baur, of New York, to whom the credit must be 
given of first introducing on a practical scale the 
manufacture of chromium steel. In 1882 the author’s 
firm supplied chromium shells to the English Govern- 
ment. One of them, 6in., successfully penetrated an 
8in. wrought iron plate, and was so little injured that 
it could have been fired again. About the same time a 
9'2in. projectile penetrated a 16}in. wrought iron plate 
and 83in. into a second plate placed behind. Another 
Hadfield 6in. projectile was fired through a 9in. compound 
plate. Being uninjured, it was ground up and fired a 
second time, when it penetrated another 9in. compound 
plate. It was ground up and fired a third time at a Qin. 
plate, when it broke up, the third plate being an experi- 
mental one, in which the face had been hardened by 
special tempering methods.’ A 6in. bursting shell pene- 
trated a 6in. compound plate, and was found uninjured 
2000 yards on the other side. Beyond a slight chip off 
the point, the shell was unaltered in form, free from 
cracks, and could have been fired again. In an excep- 
tionally severe set of trials, a 6in. projectile was fired 
against a 104in. compound plate. The four projectiles 
fired were practically uninjured; and the trials showed 
that at short ranges, with the comparatively light 6in. 
breech-loading gun, giving a velocity of, say, 2000ft. per 
second, all excepting the largest modern ironclads were 
easily vulnerable at point-blank range. 

Mr. Vickers—of Sheffield—said that the experiments 
made at his own works on chromium steel confirmed 
those of Mr. Hadfield. The difficulty of making chrome 
steel was that they could not get it without carbon, and 
the moment they lost the carbon the chromium seemed 
to vanish, and so far the experiments in the open hearth 
were not satisfactory in that way; but in crucible steel 
it was a very great advantage to have the hardness for 
making tool steel. Most steel was tougher and harder in 
the hardened state; and for gun work he believed the 
material should be either hardened in oil or hot water. 

Dr. Anderson (Woolwich Arsenal) said chromium had 
given them some little trouble at the Royal Arsenal. 
In the case of a very large forging—a gun hoop—some 
chromium had got in accidentally; the walls of the 
hoop were about 6in. thick, and it cracked internally 
spontaneously. The mass had been oil-hardened in the 


usual way, and a good many hours afterwards a report 
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was heard at night which puzzled the watchman 
When this hoop, after several months’ delay, was put 
into the lathe to see what had happened, a second 
report was heard. Ultimately the hoop was cut in 
two and broken under the steam hammer, and then jt 
appeared that an enormous crack, about 4ft. long and 
4in. wide, had developed in the inside of the walls of 
the hoop. The steel on being analysed was found to 
contain chromium. The treatment of steel in smal] 
masses, and the treatment of steel in very large masses 
were two totally different things; and they did not 
know yet what took place when severe internal 
stresses arose. With wire—and wire was now largely 
used in the manufacture of guns —he thought they 
could have steel of naturally high qualities and use it 
with safety, because of the smallness of the individual 
mass. As far as he could see, it was almost impossible 
to burst a gun made up of wire. They had tried firing 
a tube split longitudinally and dunaly held together 
by wire, and had, so far, not succeeded in producing 
anything but a burst of gas through a portion of it, 
He was going to experiment still further to see really 
to what degree of tenuity wire-winding might be carried 
on so as to be able to produce a burst. But the same 
sort of steel used in large masses would, he believed, be 
exceedingly dangerous, because they were utterly 
ignorant of the condition in which the inside of the 
mass of the steel was. The gun might pass proof, might 
answer every purpose, and yet might be in a highly 
dangerous state, and they would have guns that had 
been for many years in the service ultimately going with 
a half-charge. Such cases had occurred frequently, 
and were only to be explained upon the theory that 
the steel was always in a state verging on destruction. 
Therefore the question of in what state they were 
to use steel, what quality of steel they were to use, 
depended very greatly upon the masses in which 
it was being used and the subsequent treatment to 
which it was exposed, because if the steel after casting 
was always kept in such a condition that it was not 
exposed to severe internal stresses, they might be quite 
safe in using it. If mischief had been set up in the 
hardening, noamountof annealing could afterwards repair 
that mischief. If a fracture existed it was impossible to 
do away with it, and though specimens taken after treat- 
ment might apparently show that the steel had been very 
much benefitted by it, yet, as they could not get inside to 
see what had been done to the steel, they might have 
done tremendous mischief and be utterly ignorant of it. 
That was one of the reasons why in the construction of 
guns it was very much better to rely for radial strength 
upon steel in the form of wire than upon steel in the form 
of large masses. 

Mr. F. W. Webb, London and North-Western Railway, 
Crewe, said he had been using chrome steel for many 
years, and had found springs made from it so superior to 
anything else that he had replaced the springs on the 
North-Western by chrome steel springs. LHe found, too, 
that they got a very much better wearing tire with 
chrome steel than without. He had also used chromium 
in tool steel with very satisfactory results. 

Mr. Hadfield, in reviewing the discussion, said he could 
not see any difficulty in the way of getting a thoroughly 
uniform steel on a large scale. In England they had 
had projectiles made for the 13°5in. gun and for the 16in. 
gun, to produce which required very large ingots, and he 
was not aware that there had been any want of uniformity 
in the chromium ; it was simply a question of manipula- 
tion. If they were going in this country to keep to the 
front, they must pay special attention to these alloys. 
Far more attention was being paid on the Continent than 
here to this subject, and if more time were not devoted 
to this class of work here we should suffer. 

The President, in proposing a vote of thanks to the 
author, said it was most important that a man who, like 
Mr. Hadfield, had large means as a manufacturer at his 
disposal, should carry out experiments which chemists 
found impossible in the laboratory. 

A paper was then read by Mr. C. A. Winder, M.I.M.E., 
“On the Failures in the Necks of Chilled Iron Rolls.” 

The author stated that the modern rolling mill was dif- 
ferent in every way from that of the past, with the excep- 
tion of the chilled iron rolls which had to do all the work, 
and these seemed to have received very little atten- 
tion generally. Continental millowners did not appear 
to suffer from the failure of roll necks so much as some 
of the home millowners, one reason for that being 
that on the Continent they adopted a modified design of 
roll. Some years ago his attention was drawn to some 
difficulties in connection with the rolls used in the South 
Wales tin-plate trade, some of the rolls being satisfactory 
in every way, while a few were a source of great trouble. 
It was found that the material of which the rolls were 
made was identical in each case, that the work they had 
to do was in all cases the same, but that the results were 
extremely variable. It was suspected that the fault lay 
in the design, and on drawings being prepared it was 
found that those rolls which were satisfactory were dif- 
ferent in design from those which failed during their work. 
The paper was illustrated by drawings of Continental and 
British rolls. 

The discussion which followed was taken up by Mr. 
Tucker, Mr. Jeremiah Head, Mr. Charles Wood, Mr. Kk. 
Martin, Swansea; Mr. Beard, Mr. Molineaux, and Pro- 
fessor Turner. 

Professor H. 8. Hele-Shaw, Harrison Professor of 
Engineering at the University College, Liverpool, then 
read a paper describing the Walker Engineering 
Laboratories attached to the college and the scheme of 
engineering instruction given in them. 

In the afternoon the members inspected the Man- 
chester Ship Canal works under the guidance of Mr. 
Leader Williams, Messrs. Lairds Brothers’ works, the 
Mersey Tunnel and Railway, and the Phenix Foundry— 
the oldest in Liverpool—were also visited. In the even- 
ing a conversazione was held in the Walker Art Gallery 
by the Mayor and Mayoress of Liverpool. 
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PADDLE ENGINES, LIGHT DRAUGHT RIVER STEAMER 


MESSRS, SIMPSON, STRICKLAND AND CO,, BUILDERS AND ENGINEERS, DARTMOUTH. 


ELEVATI/ON 
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LIGHT DRAUGHT RIVER STEAMER. 


Iy consequence of the rapid opening up of new fields for 
commercial enterprise in Africa, Siam, and other places, 


there is an increasing demand for shallow draught steamers, | 


with either stern or side wheels. The above illustration 
shows the latest design in quadruple-expansion machinery 
for either of the above purposes, built by Messrs. Simpson, 
Strickland, and Co., under Kingdon’s patent, and is taken 
from an engine this firm is sending as part of their exhibit 
to the Kimberley Exhibition. 

It will be seen from the drawing that all the parts of the 


engine are extremely acccessible, and that from the arrange- | 


ment of the cylinders and the absence of external stuffing- 
boxes between the two high-pressure and the two low- 
pressure cylinders, the number of moving parts is only 
the same as in an ordinary double-cylinder engine. The 
high-pressure piston rod has annular grooves all along 
it, which serve to prevent the passage of steam from the 
high to the low-pressure cylinder. Thus the friction of 
a stuffing-box is avoided. The adaptation of the King- 


don patent to paddle and stern wheel requirements has | 


necessitated a longer stroke, consequently the length of the 
cylinders has been considerably increased. But in the 
arrangement illustrated the total space occupied by the 
machinery is very small, while the whole of it is easily 
accessible. Hitherto light draught side and stern wheel 
steamers have generally been driven by high-pressure non- 
condensing engines, but the design shown is a distinct 
advance on this. 

In a steamer with this machinery, recently tried at Dart- 
mouth, the speed with 60lb. presssure was six miles, as 
against eight with 1801]b. This is, of course, of importance 
for vessels which have frequently to use wood or very inferior 
fuel. We illustrate the boat on page 255. She is 7Oft. long, 
14ft. beam, and draws 2ft. The engines are 65-horse power. 








THE COLUMBIA. 


On the 19th ult. we published a sketch and detailed 
description of the latest addition to the United States Navy, 
in the shape of the commercedestroyer Columbia. A careful 
perusal of the article in question is, we think, certainly 
calculated to set one thinking of what may be in store for us 
in the future. 
set of drawings of this wonderful craft, then known as 
cruiser No. 12. 

On comparing them with the last sketch, a few slight 
discrepancies will be noticed, but easily accounted for. In 


On the 18th March we gave an elaborate | 


the matter of ‘smokestacks’ our drawing shows three. It | 


is stated, however, that she is to have four, but this has not | 


been finally decided. The engraving we publish has been 
ne wee from a drawing by R. Q. Lane, which in its turn 

as been prepared exclusively from our engravings. It shows 
the Columbia engaged in the exciting operation of chasing an 
Atlantic liner—say the Teutonic, for instance. At the first 
glance it would appear that the Columbia is running away 
from the Teutonic. This is due to the remarkable ram- 
shaped stern of the American vessel adopted to carry the 
rudder clear of the central screw. The torpedo port is 
shown right aft, under the stern gallery. 














It is a proverb that ‘‘a stern chase is a long chase,” and it , 
strikes us that the Columbia, if she got the chance, would 
have some difficulty in coming up with the White Star 
liner named. Of course she could endeavour to cripple 
the liner with her bow chaser, but what about the two 
quick-fire guns mounted on sponsons aft on the Teutonic? 
Could these not be used with deadly effect on the cruiser? 
We think so, and from a far steadier platform than the 
Columbia could command. 








ASHES WASHING MACHINE. 


THE engraving below represents a machine for extracting | 
the useful from the useless in the ashes that are sent away 
from some factories in large quantities. By this separation 
much good fuel is obtained, and the quantity of waste to be 








carted away is very materially reduced. The machine illus- 

trated makes three separations, namely, into 0) unburnt | 
fuel, chiefly in the shape of cinders or breeze, which can be | 
mixed with coal and. burnt ; (2) dust, some of which may be | 


| used in mortar; and (3) clinker. The machine consists of a 


washing tank in which is a rotating brush and ajigger. In 


| tried, with the same trouble from cracks. 
| attention of the management of the road was called to the 


the upper part of the tank is a grating on which the mate- 
rial rests. Every stroke of the jigger sends the water up 
through the grating, and the heavy materials fail to the 
grate, and the cinders, &c., rise to the top, and are swept 
over @ concave grate by the rotating brush. The useless 
material is taken up by an elevator, the cinders fall over 
the lip in front of the machine, and the dirt is periodically 
taken out with the water from the water tank. The machine 


| is made by Mr. L. A. Edwards, of Laurence Pountney-lane, 


London. 








STEEL FIRE BOXES. 


Ir has always been stoutly contended in the United States 
that there was nothing like steel for fire-boxes. In this 
country steel has had an extended trial, and has been pro- 
nounced inferior to copper. American engineers and steel 
makers said that such a conclusion only proved that we did 
not know how to make or use steel. The truth has, however, 
an awkward habit of coming out. We cut the following 
passage from a United States railway journal. It may be 
an evidence of peculiar stupidity, but we confess that we pre- 
fer to use in fire-boxes a material which cannot be cracked by a 
bucket of cold water. In this country, however, it is fair to 
say that we have hitherto been able to make fire-box sheets 
which will withstand a trial which seems far too severe for a 
United States plate. ‘Makers of fire-box steel in this 


| country,” says our contemporary, ‘have undoubtedly made 


some bad sheets ; but, nevertheless, there is one great cause 


| for the cracking of fire-boxes that has nothing whatever to do 


with the quality of the material, and the steel makers ought to 
have the benefit of the doubt in a good many cases, until 
this point is investigated. That is, they ought to know 
how some roads wash out boilers with cold water. Any 
railroad company that will persist in washing hot loco- 
motive boilers with cold water forfeits all right to com- 
plain about failures of fire-box steel. So many cases are 
known where cracks in fire-boxes have been traced directly 


| to washing the boilers with cold water, that it is no 


longer a matter for speculation. Those who now claim that 
it makes no difference whether the boilers are washed in hot 
or cold water must have made inaccurate observations. Take 
the case of a prominent western railroad. The complaints 
from the cracking of fire-boxes were loud, and the brand of 
steel that had long been used on the road was condemned. 
The records were brought together, and it was found that the 
failures had taken place almost entirely on one division. 
The steel was analysed and tested, but there was no evidence 
from the tests that it was bad. Other brands of steel were 
Accidentally the 


fact that the whole trouble might be due to the manner of 
washing the boilers with cold water while they were hot. An 
order was issued to stop this, and the complaints from 
cracked fire-boxes have been materially decreased.” Would 
these plates crack if the boilers were filled up with hot water 
on a frosty day? Tumblers will, but they seldom crack when 
filled with cold water while they are heated to 212 deg., 
which is the maximum temperature of a steel fire-box when 
the fire has been dropped and the manholes opened, unless 
indeed there happens to be a red-hot brick arch in the box. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THERMO-DYNAMICS. 


Sir,—From “J. J.’s” letter of the 17th ult. it appears that I 
have judged him very harshly, and for this I tender him a 
sincere apology. 1am glad, however, that I was mistaken, and I 
could not know that he had gone to Montreal. I note “J. J.’s 
remark that all I have said may be found in text-books. I am 
glad to hear it, for they must have improved considerably since I 
was at college; but this fact makes it all the more strange that 
‘J. J.” cannot solve his own problems. . : 

Your correspondent says, *‘ At the beginning of the operation 
we have a volume of 2°636 cubic feet of air at 62 deg. and 14°7 lb. 
At the end of the operation we again have a volume of 2°636 cubic 
feet of air at a temperature of 178deg. Will the pressure be 
again 14°7 lb. ?” : . 

This is truly a funny question for “J. J.” to ask, with the know- 
ledge that he says he has of text-books! We have the same 
weight and volume of air in both cases, the temperatures only 
differing. Obviously, the pressures are to one another as their 
absolute temperatures, or in this case, as 461-2 + 178 : 461°2 + 62 
if 178deg. Fah. were correct. It is not quite so, however, for by 
formula (7) of my letter of the 2nd July— 


: nl 
T=t (< ‘y and t = 523-2deg. absolute, V = 2°636, v = 1-636. 


| 
. T=5232deg, x (FO) — = 635 6 deg. absolute. 


or T = 635°6 — 461°2 = 174°4 deg. Fah. 

The pressure after exhaustion into the vacuous space will be 
147 x a = 17-858 Ib. per square inch absolute. During the 
next operation the rise in temperature will be more than the 
112°4deg. that has just been added, because the initial pressure is 
higher, and more work must therefore be dene to compress In the 
same ratio as before. Now, for simplicity’s sake, “nw the 
cylinders to each have a capacity of 1 cubic foot, so that V =2 


T= 








E _ 
ee Ee 


In the figure A,B,C D, A,B,CD, &c., represent the total 
amounts of work done upon the air during the successive stages of 


compression. Parts of these, A, B, E, A, B, B, E, &c., would be 
performed in ordinary cases by the engine, the portion E B,C D 
being done by the atmosphere, but “J. J.” makes a vacuum after 
each operation, so that EB, C D must be added on again, and the 
respective works to be performed by the engine remain, therefore, 
equal to A, B, C D, A, B, CD, and soon. By formula (7) 
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and generally, 
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P2=P (7) = (v)” 
and generally, 


7, (a 
Pa= Pi (7) = ra(*) 


n(y-1) +1 


2-1) (y-1) 
Also 

> - r 

P. = pn(*) =2 (*) 


The various works required to be performed by an engine are 
by (7) 
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_I suppose that “J. J.” intends to finish operations at the 
highest pressure—say P,. It is therefore clear that one vacuum 
stroke out of the x will not be performed, and so an amount = 
(V — ¢) p, foot-pounds must be deducted from the above expres- 
sion. Now, lam not going to enter into arithmetical details, but 
suppose x = 4, p, = 147 x 144 = 2116°81b. per square foot, 
V =2, and v =1, then to perform “J. J.’s” four operations 
15,8957 foot-pounds will be required from an engine. 

_Now the curious point is, what is ‘J. J.” going to do with his 
air at pressure P,, and temperature T,? If he cools it to ¢, the 
pressure becomes 





ae V aty-1)+1— t, * Vv 
Pr x T, =p; ( -) x arse A (-) 

 ( = ) 

or just the same as though he had compressed isothermally in the 
first instance from V to v, therefore why all this complication and 
waste of energy ? 

“J. J.” asks, ‘‘ Will the pressure be again 14°7 lb., or will it be 
that which it would have had, namely, 20°8 lb. if the air remaining 
at constant volume had been raised by the external application of 
heat to a temperature of 178 deg. Fah., and in that case what has 
become of the potential energy represented by the difference 
between a given weight of air at 29°41b. and 20°81b? Putting 
these figures right, the temperature is 174'4 deg. Fah., or 635°6 deg. 
absolute, and the highest pressure is— 

9- 1-408 
14-7 x (7636 
Th ci haust into th pace ha 

e pressure after exhaust in’ @ vacuous §| is, as we have 
seen, 17°858 lb. per square inch absolute. ( 

But does your correspondent clearly understand that pressure 
has nothing whatsoever to do with the intrinsic energy of a fluid— 


= 28-775 lb. per square inch. 





that, in fact, this latter is entirely dependent upon the weight and 
temperature of the air, being equal to 183-45 ¢ foot-pounds per 
pound? When ‘J, J.” compressed from p, to P, he performed 
a total amount of work upon the air represented by the area 
A, B, C D, of which A, B, E was performed by the motor, and 
E B, C D by the atmosphere. The intrinsic energy at P, is greater 
than that at p,, simply and solely because the air has been raised 
in temperature, but the intrinsic energy of that air at p, is just 
as great as when the pressure was P,, for the temperatures and 
weights are equal. By indefinitely prolonged expansion you could 
get no more out of it in the one case than in the other. Have I 
not clearly shown in my letter of July 2nd that the area BMXC B 
is equal to the area AN X DA? ; ‘ 

Now, if your correspondent had been pleased to adiabatically 
expand his air from P, to p,, an amount of work represented by the 
area A, B, C D would be performed, of which A, B, E only is available 
for mechanical energy, the remainder being expended upon the atmo- 
sphere. The intrinsic energy would, however, be reduced by this 
total amount, for it represents that actually performed, whether it 
be done in a manner conveniently adapted to our requirements, or 
whether it be done so that we cannot turn it to good account. 
But “J. J.” does not even do this, he keeps the intrinsic energy 
intact by his free expansion, and throws away all his available 
potential energy, turning it, in fact, into that of an intrinsic nature 
such that it is useless to him, unless he could expand down to the 
absolute zero of pressure and temperature. If the surroundings 
were in a state of perfect vacuum the available potential would be 
equal to the intrinsic energy. With an atmosphere at considerable 
absolute pressure, and when you do as “‘J. J.” does, you simply 
change that which might have been turned to useful account into 
a state such that this is rendered impossible, but it is, nevertheless, 
all there in the shape of intrinsic energy, for nothing has ever been 
abstracted from it in the shape of either work, temperature, or 
weight. ‘J. J.” will see that even after this operation there is 
still a little available potential energy left, because he might 
expand from p, down to p,. If, however, the vacuous - pd had 
been a little Gos than V — + the potential energy might easily 
have been all converted into intrinsic energy of no potential above 
that of the atmosphere, and therefore useless under the existing 
conditions. 

If potential energy apparently goes without performing work, it 
is absolutely certain that it has been transformed into an intrinsic 
type of energy that is not available for the mechanical performance 
of work, unless an indefinite range of expansion is possible. Of 
course, “J. J.” can get his high temperature in the way he pro- 
poses, for in my example, 


Vv 
T=4(5) 
and if ¢, = 523-2deg. absolute and n=4, we get for Tn, 1621°6 deg. 
absolute, or 1160°4 deg. Fah., but what are you to do with it in the 
way of refrigeration ! AntTHony 8, Bower. 
St. Neots, Hunts., September 12th. 
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Srr,—Your correspondent “J. J.,” who has some difficulty in 
dealing with his problem of air compression and expansion, will 
find in Clerk Maxwell’s ‘‘Theory of Heat” information with 
which he may arrive ata solution. But it will not be easy for him 
to find it there; and considering the admitted difficulties which 
almost every student of thermo-dynamics meets within trying to 
get work-a-day facts from it, I think ‘J. J.” is fairly entitled to 
help. None of your more regular correspondents on the subject 
baving taken the trouble last week to deal with the problem, I will 
endeavour to indicate the solution. 

The brief reference at page 210 of Maxwell’s book to the porous 
plug experiment,}which was so unsatisfactory for ‘J. J.,” was for 
the purpose of showing how Joule and Thomson proceeded to find 
out whether air was a ‘‘perfect gas.” Other previous experi- 
ments of Joule had failed to show that any change of temperature 
occurred when air expands without doing external work ; but the 
porous plug experiment showed at least that there is a slight 
change. ‘J. J.” will find fuller information on this and other 
points in Bayne’s “‘ Thermo-dynamics.” For the purpose in hand 
we may say that air is a “ perfect gas.” 

At page 216 of Maxwell’s book there is this statement :—‘‘ The 
amount of heat absorbed by a gas expanding at uniform tempera- 
ture is nearly, though not exactly, the thermal equivalent of the 
mechanical work done by the gas during expansion. In the case 
of air, the heat absorbed is a little greater. If we reverse the 
process, we find that the heat developed by compressing air at 
constant temperature is the thermal equivalent of the work done 
in compressing it.” 

When air expands doing work at constant temperature, the curve 
on the energy diagram, showing the variation of pressure and 
volume, is called an isothermal. Since the heat which must be 
given to air to keep its temperature constant while it expands and 
does external work is the measure of that work, it follows that, 
if air expands and no external work is done and no heat is given to 
it, and its temperature remains constant—which we know does 
happen very nearly—the variation of pressure with change of 
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volume would be by continuing the adiabatic through A and B 
until it meets the isothermal of 768 deg. at E; we find the pres: 
to be about 56 lb. and the volume about 1 cubic foot, _— 

‘J. J.” asked if the air after expansion without doing 
along isothermal B to C—had not less ‘ potential energy” th 
before its expansion, The difference between the energy the ait 
has at B — =~ m7 it ~ at A, is its change of intrinsic 
energy, and is the work it can do in expanding adiabati 
B to A, and is measured by om . atloally from 
mans My te neneittn hes Ch camtan 
where K, is the specific heat at constant volume, m is t 
the air, and Ts, and T, the respective absolute eo Prony 2 
the two states. The difference between the energy the air at C 
has and the energy of the same mass at the temperature corre 
sponding with the state A is the work it can do by expanding 
adiabatically until it arrives at the temperature 521 deg, which 
will be along the adiabatic from C until it arrives at the point of 
intersection F with the isothermal 521 deg., and is measured by 

; Ke (Tc — Tr) m. 

Since Ts = Tc and T, = Tr, the energy is the same in the two 
states at B and C. At page 215 of Maxwell's book is the state. 
ment, ‘‘ That the intrinsic energy of a gas is the same at the same 
temperature, whatever is the volume which it occupies,” 

As to the comparison of work done by compressing at one 
operation from 521 deg. to 768 deg., and by compressing in two 
stages in the manner proposed by ‘‘ J. J.,” we shall have for the 
direct operation 

Ke. (Te — Ta) m 


as the work done, and for the two-stage operation 
<» (Tp — Tr ) m 
as the work done, Since Ty = Tp and T, = Ty the work done 
is the same in both cases. E. Human, 
8, Princes-street, Westminster, September 21st. : 


work— 





Str,—I have only glanced cursorily at the correspondence which 
has been going on between “J. J.” and Mr. Bower on the points 
raised by the former, and I should not for the present have 
troubled you with _ further communications on this subject, if 
the two-cylinder problem enumerated by “J, J.” had not pro- 
vided a — simple way, easily understood by your non-mathe- 
matical readers, of proving that a gas cannot expand without 
doing work. If the equations of adiabatic relations between the 
temperature, volume, and pressure of gases, and the principle of 
tke convertibility of heat and work are true, every mathematician 
knows that under no possible conditions can a gas expand without 
doing work. 

To save reference to your issue of the 9th inst., it is necessar 
to re-state the two-cylinder problem, A cylinder closed at both 
ends is connected with the closed ends of a second cylinder by a 
pipe praetes with a stop-cock. A piston is inserted in the open 
end of the second cylinder. The metal of the cylinders is sup- 
posed to be absolutely non-conducting, so that the changes in the 
temperature of the gas are adiabatic. The stop-cock is now opened, 
and the air in the cylinder provided with a piston forced into the 
cylinder with closed ends. The stop-cock is then closed, and the 
piston forced back into its initial position, so that the volume of 
the vacuum formed is equal to the volume occupied by jthe free 
air before it was forced into the closed cylinders, For the 
purpose of the argument the vacuum between the stop-cock and 
the piston is supposed to be perfect. The stop-cock is now opened 
and the compressed airallowed to flowinto the vacuum. “J.J.” then 
proceeds in this fashion. Since the air bas done no work during 
expansion it cannot have suffered any fall in temperature, so that 
the temperature of the expanded air must be equal to the tempe- 
rature of the compressed air—what, then, is the pressure after 
expansion? Granting the correctness of the assumption that the 
air has done no work during expansion, ‘‘ J. J.” cannot really be 
at a loss how to calculate the pressure. He must be following the 
example of Ah Sin, the heathen Chinee, and chuckling at the trap 
he has laid for the believers in the theory that a gas can expand 
without doing work. By the law of Boyle and Marriotte the pres- 
sure after expansion would be to the initial pressure before com- 
pression in the ratio of the absolute temperature after compression 
to the initial absolute temperature before compression. The force, 
then, which controls the piston must, during the period of expan- 
sion, have been pwnd from a pull toa thrust. If this force, 
then, is removed and the piston friction neglected, the expanded 
air will expand still further, until its pressure becomes equal to 
that of the free air. Since all the changes are adiabatic, the tem- 
perature will then also be equal to the adiabatic temperature. We 
should then have the same weight of gas when subject to the same 
pressure and temperature occupying two different volumes, and it 
is easy to see that by varying the degree of compression the 
number of different volumes may be increased ad libitum. (uod 
est absurdum. Under no possible conditions, then, can a gas 
expand without doing work. 

did not read the whole of Mr. Bower's first letter, but on 
glancing my eye over it, on seeing my name mentioned, I read 
the concluding paragraphs, I did not then, nor do I now, think it 





volume will give the same isothermal curve on the energy diagram. 

The diagram given here represents the adiabatics and isother- 
mals for the states of the air—‘l1885 lb. weight—in “J. J.’s” 
problem. The well-known curves are represented by straight 
lines here, which we are at liberty to substitute if it is understood 
that we employ a proper scale to interpret the values of pressures 
and volumes shown by them. I will not describe the construction 
of such modified diagrams now. 

The initial state of the air is represented at A; its pressure is 
14°7 1b. per square inch; its volume is 2°636 cubic feet; and its 
temperature is 62 deg. Fah., or 521 deg. absolute. It is com- 
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pressed without loss or gain of heat—ie., along the adiabatic 
from A to B—to a volume of 1°636 cubic feet, when its pressure 
will be 28-76 and its temperature 632-6 deg. absolute. It is then 
allowed to expand without doing work—along the isothermal B to 
C—until it arrives at its original volume, when its pressure will be 
17°85. It is then compressed again under the same conditions as 
before—along adiabatic C to D—until its volume is once more 
1-636 cubic feet, when its pressure will be about 35 lb. and its 
temperature 768 ~ a 

If the same air been compressed at one operation until it 
attained this temperature 768 deg., we find what ite pressure and 





'y to co | to his criticism, but I was glad to find that he 
held such a high opinion of Regnault, and placed implicit con- 
fidence on the results of his experiments. Now,I have not yet 
been successful in discovering Regnault’s value of 7; and as Mr. 
Bower is evidently in touch with all the leading authorities on 
thermo-dynamics, if he does not already know Regnault’s value 
of y, he can easily find it out. Will he oblige your readers by 
stating in your columns Regnault’s value of +! 
September 25th. WILLIAM DONALDSON. 


Sir,—The potential energy—which must not be confounded with 
the intrinsic energy—of which ‘J, J.” is in search, is expended in 
overcoming the friction in the stop-cock. It is the friction which 
maintains the temperature of the air. He can unquestionably raise 
the temperature in the way he proposes ; but what he is going to 
do with the hot air is indeed a puzzle. 

It would be interesting to compare the performance of a helical 
spring with that of air. The latter is in no way heated by com- 
pression or cooled by expansion, consequently it would appear that 
the faculty of storing up energy which both must depend 
on entirely different phenomena in each. This is a purely physical 
question no doubt, but none the less interesting for that. 

Broad-street, September 21st. W. J. 5. 





ROYAL UNITED SERVICE INSTITUTION. 


Si1r,—Her Majesty the Queen has graciously assigned to the use 
of the Royal United Service Institution the Benaasting House, 
Whitehall, but this building being of itself insufficient for the 
purposes of the Institution, it has been decided to erect further 
accommodation on an adjoining site, of which a lease has been 
obtained from the Crown. There is therefore an immediate prospect 
of the Institution being relieved from the occupation of its present 
very inadequate premises, and thus making a start on a new stage 
of its career. But unless extraneous aid be forthcoming, the cost 
of the building operations which are contemplated will result in the 
absorption of all the available capital, which has arisen from accu- 
mulated savings and life compositions, and the interest on this sum 
will be lost to the annual income, ° 

It is conceived that this might embarrass the Institution in its 
future development, and since the Institution has become an 
indispensable adjunct to the naval and military services, an appeal 
is now made to all who are interested in the efficiency of the army 
and navy to contribute to raising £25,000, which will be required 
to re-houee and re-equip the Royal United Service Institution. 

Donations may be = to the secretary, Whitehall-yard, and to 
Messrs, Drummond, bankers, Charing Cross. Fi 

BoucHey Burcgss, Captain, 

Whitehall-yard, September Ist. Secretary. 


(For continuation of Letters see page 269.) 
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RAILWAY MATTERS. 


AccorpING to Poor’s ‘‘Manual” the total number of 
miles of railroad in the United States at the close of 1891 was 
170,601, of which 4471 miles were constructed during the year. 


Mr. Forman, of Glasgow, and Mr. M’Rae, solicitor, of 
Edinburgh, have made an ascent of Ben Nevis, with a view to a 
survey of the ete route for a railway to the summit. The 
undertaking, which is now likely to be proceeded with, will not be 
go difficult of accomplishment as would at first sight be imagined, 
as the rise is very gradual during the greater part of the way. 


Tue Bristol Town Council had a meeting on Tuesday 
to discuss the proposal of the Docks Board to construct new docks 
at Avonmouth, together with a landing pier, to admit of Atlantic 
Jiners reaching the port at any state of the tide, and a scheme for 
arailway along the quays, the whole to cost about £1,065,000. 
After a lengthy discussion, in the course of which it was urged 
that the Docks Board was moving in the right direction, it was 
decided to postpone the debate for a week, 


Tur railway over the Andes between the Argentine 
Republic and Chile has been so far completed, as to justify the 
steamship companies in Europe selling through tickets from 
Southampton and Liverpool to Valparaiso by this route, The 
railway contractors, Messrs. Clark, have established a line of 
carriages across the pass between the termini of the railway, and 
carry passengers over in two days. The rates from London to 
Valparaiso by this route are 200 dols. and 250 dols., according 
to the state-room on the Atlantic steamer, and the trip can 
be made in about twenty-eight days. The railway journey is 
thirty-four hours, 


One of our correspondents, while lately accompany- 
ing one of the new Nord compound engines on a remarkable 
trip between Paris and Amiens, observed that both the engines 
now have their water bridges replaced by brick arches, proving 
that the Northern Company’s experience with the Ten-Brinck has 
been altogether unfavourable, It appears that these two engines 
are to be supplemented with others of the same type. Although 
powerful in mounting inclines, these engines cannot, he states, 
reach the high speeds on falling gradients that are frequently 
attained by the single-expansion express engines, in consequence 
of the back pressure in the cylinders, 


Messrs. Lucas anp Arrp have signed a contract with 
the South-Western Railway Company for the construction of the 
new graving dock at Southampton, to specially accommodate the 
Inman steamers, and they commenced boring operations on Tues- 
day. Directly the formal assent of the Corporation is received as 
to land, the work will be pushed forward with the utmost despatch, 
as the first Inman Liner is expected to sail from Southampton in 
March. The Harbour Board met on Tuesday afternoon and 
unanimously adopted the report of the committee, which recom- 
mended that fifty acres of mudland should be conveyed to the 
company at £20 an acre. It is stated that the Inman Company 
has ordered two 9000 ton steamers on the Clyde to be delivered as 
soon as possible, 


Tue Government of Costa Rica has concluded a con- 
tract with Richard Schutt, for the construction of a railroad 
between Port Limon and the mouth of the Banana River, witb the 
right to extend the line to the Estrella River, or connect the river 
by means of acanal, The road is to be built in a first-class manner, 
with strong bridges, heavy rails, with at least one siding between 
the Banana River and Limon, and also one for every five miles of 
the extension of the road. If the ti B 





of the and 
Estrella Rivers is made by means of a canal, it is to be 36ft. wide, 
and about 5ft. deep. The concession is for ninety-nine years, and 
several important privileges are granted, among them being the 
right to take from along the line the necessary wood, stone, fuel 
and other material for the construction and maintenance of the 
road, the right to import free of duties the instruments, tools, &c., 
required for the construction and maintenance and repair of the 
road, and also exemption of export duties for articles carried on 
the read, should there be any imposed, and the right of working 
the natural products of the country on the borders of the Banana 
and Estrella Rivers. 


Tue “bucking” of street railway motors is a pheno- 
menon which has often perplexed the electrician as well as the 
motor man, and is the subject of an article in the Llectrical World 
by Prof. Shepardson, of Minnesota. The term ‘ bucking” is 
somewhat loosely applied, but is here taken to mean that action of 
a motor which brings the car to a sudden stop, as if the brakes 
bad been quickly applied. In most cases a ground occurs from 
some reason in the field, which, in the ordinary series railway 
motor, is between the trolley and the armature. The current 
thus goes to ground without passing through the armature, and 
the armature is practically short-circuited in a very intense field. 
The result of this is, of course, that a powerful current is generated 
which tends to run the motor in the opposite direction, and pulls 
up the car with a sudden jerk. Sometimes this short circuit 
is only temporary, and the motor will immediately recover 
itself. In other cases the ground will sometimes burn out 
without causing any permanent trouble. It seems to be a 
common belief among drivers and conductors that motors buck 
most frequently when running down grade with the current 
on, the buck occurring just at the moment when the current is 
shut off. Others report that the motors often buck when the 
current is suddenly shut off for an instant, as when the trolley 
jumps the wire or the car passes over some obstruction. These 
phenomena may be explained by the fact that it is practically 
impossible to place two motors on the same car which are exactly 
alike in every particular ; or even if they were alike when new, it 
is not improbable that they would not remain so. For these 
reasons it is seldom that the two motors on a car take the same 
amount of current, and not infrequently it happens that one acts as 
4 generator and throws an additional fend on the other. In this 
way one motor may act as a powerful magnetic brake to the car. 


Tue half-yearly meeting of the shareholders of the 
Caledonian Railway was held in Glasgow on Tuesday. Sir James 
King said, while the receipts from all sources—including the 
canal— exceeded those of last year by £32,149, the total expense 
was £2870 less than during the corresponding half-year. Apart 
from the canal, the working expenses—including maintenance— 
Which last year absorbed 52 56 per cent. of the receipts, were this 
year reduced to 51°12 per cent., while the earnings per train mile 
had risen from 4010d. for coaching to 41°10d., and from 69°36d. 
for goods and minerals to 70°‘94d. The total revenue receipts, 
apart from the company’s interest in other lines, amounted last 
year to £1,606,950. This year bw f were £1,638,149, The receipts 
from passengers had risen by £5494, and the whole addition came 
from third-class gers and season tickets. These had in- 
creased in numbers by 883,716 and 832 respectively, and in money 
£5560 and £1592, n the other hand, the first and second-class 
Eievengers had also increased in numbers 9361 and 664 en 

ut they had yielded £874 and £795 less money. e total 
number of passengers carried exceeded that of last year by 
894,843. Of merchandise, they had carried an additional quantity 
of 45,642 tons, but the receipts were down £8976, being 
£516,002 against £534,978, and the cost of cartage had increased 
£1563. On the other hand, minerals had yielded £43,124 more 
money, being £500,975 against £457,851. To earn this, however, 
751,709 tons additional had been carried, and the yield of this extra 
tonnage had been less than 1s, 2d. per ton. The result of all this 
Was that the traffic expenditure, that was the total expenditure, 
fatloding Parliamentary expenses, taxes, and Government duty, 
ad absorbed 48°39 per cent. of the receipts instead of 49:69 last 
a, but two years ago it was only 44:93 per cent., or nearly 
2 per cent. less than at present, 








NOTES AND MEMORANDA. 


Tne deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18-6 per 1000 of their aggregate population, estimated at 10,188,449, 
Huddersfield, Halifax, and Brighton were best with only 9°7, 136, 
and 13 9 respectively. 


Accorp1nG to the returns of the census of 1891, of a 
total of 75,768 industrial establishments in Canada, 48,748 had 
been running full time during the year ended April, 1891, 12,981 
half time, and 14,039 quarter time. Thus 64°3 per cent. of all the 
industrial establishments of the country were reported as working 
full time and 18°5 per cent. quarter time, 


Ir appears from the Annales des Mines that there are, 
between Bagdad and H dam, deposits of petroleum, which 
collects in cavities about eight metres deep, rt is taken out by 
pails with the salt water—smelling strongly of petroleam—with 
which it is mixed. After the oil is separated, the brine is con- 
centrated to extract the salt. The stratum of ozokerit, 2 mm. to 
20 mm. thick, which accompanies the petroleum, is not worked. 


THERE does not seem to have come to Canada, as yet, 
any uniformity in wages. In the west the wages are greatly in 
excess of those in the four original provinces of the Union. There 
are, however, indications of a levelling up process at work. Thus, 
in 1881, the wages paid in Ontario being represented by 100, those 
in Quebec would be represented by 83. hile in 1891, Ontario 
being 100, Quebec would be 90. In 1871, Ontario being 100, 
Quebec would be 73. 


Tue Revue Industrielle gives the following account of 
the process used at l’Usine Voad for obtaining white lead: In a 
solution of acetate of ammonium, lead bars are suspended with 

jieces of non-conducting substance at the cathodes, such as carbon, 

hen a current of carbonic acid gas is passing through the 
solution, the acetate of lead is decomposed, the carbonate being 
precipitated ; this is filtered and pressed. The filtrate is re-con- 
ducted directly to the bath. 


Tue new Cunard steamships building at Fairfield are 
called the Campania and Lucania. Campania and Lucania were 
the two great southern provinces of ancient Italy, as Umbria and 
Etruria were the two northern provinces, Campania was the 
province of which Naples was the capital, and included the 
scenery and rich country down to Paestum, besides Vesuvius, 
Pompeii, &c. Scuth of that came Lucania, stretching from sea to 
sea, running up to the highest points of the Apennines. 


In London, 2547 births and 1381 deaths were registered 
last week. Allowing for increase of population, the births were 
105 below, and the deaths four above the average. The annual 
death rate per 1000 was 16-9. During the four weeks ending on 
Saturday last the death rate averaged 16°8 per 1000, being 0°8 per 
1000 below the mean rate in the corresponding periods of the ten 
years 1882-91. In Greater London 3433 births and 1770 deaths 
were registered, corresponding to annual rates of 311 and 16-0 
per 1000 of the estimated population. 


WE have already referred to the Mount Washington 
search-light, which is intended as a substitute for the sun. It is 
worth while to explain that this is said to be the largest and 
highest in the te 9 Its elevation is 6300ft., and it is calculated 
to have 100,000-candle power. The current is 90 amptres and the 
voltage 56, and a French lens of 30in. diameter is used, whereby it 
is calculated that a beam of light will be thrown by which a news- 
paper may be read at the Fabyan House, six miles distant. It is 
expected that every hotel within twenty miles of the summit can 
be illuminated by the search-light, and that lawn parties and 
tennis tournaments in the evening will be added attractions at 
each. 


Tue report of Mr. W. Crooks, F.R.S., and Dr. W. Odling 
on their analyses of 182 samples of water collected by them during 
August, from the mains of the seven London Water Companies 
taking their supply from the Thames and the Lea, states the pro- 
portions of organic matter present was extremely small. Inthe case 
of the Thames-derived supplies for example, the mean proportion 
of organic carbon amounted to ‘115 part in 100,000 parts of the 
water, this being *002 = in excess of the mean for June, and 
020 part in excess of the mean for July, minute differences of no 
practical significance. The effect of the occasional excess of rain- 
fall was almost inappreciable. During August, the rainfall at 
Oxford was 1°38in. above the average ; and of the entire 3°62in. of 
fall, 1:02in. was contributed on a single day, and over half an inch 
on each of two other days with only one day intervening. 


THE s.s. Westow, owned by Messrs. John Coverdale 
and Son, of West Hartlepool, built by Messrs. William Gray and 
Co., engined by the Central Marine Engine Works of Messrs, 
Gray, and sent to sea just a year ago, has made a round Black Sea 
voyage from the Tyne, carrying 3500 tons deadweight a distance 
of 7400 knots for an expenditure of £217 12s. 1d. for bunker coal, 
the whole of which was Tyne coal excepting 30 tons taken at 
Gibraltar, of which some 15 tons remained at the end of the voyage. 
The — of the vessel averaged nine knots, and at this speed, 
therefore, she carried the whole 3500 tons deadweight one mile for 
a consumption of seven pennyworth of coal. To put this result in 
another form, she carried one ton of deadweight 500 miles fur a 
penny so far as coal is concerned. This is only another instance of 
the high economy to which modern machinery has been brought, 
and the hard competition which presses so severely upon the older 

ts. 





HELMHOLTZ, in one of his lectures, says that the earth 
is permanently charged with probably negative electricity. Air 
and water vapour—not fog—are electrical non-conductors. Only 
when the clouds unite to form rain, and thus allow their water 
masses to come near enough together to allow of discharge from drop 
to drop, do they form one mighty conductor into which enormous 
sparks—lightning—can pass from the earth. The rain appears on 
the earth after the lightning, because it takes so much longer to 
fall than the time occupied by the electrical discharges. It is not 
at all impossible that a fire, or the thunder of the cannon in 
battle, should bring about a storm. If a state of unstable 

uilibrium already exists in the atmosphere, any circumstance 
which will cause the first small portion of the damp, warm mass of air 
to rise may act the part of a spark in a powder magazine, and 
direct the chief discharge to the spot of this primary disturbance, 
We cannot hope ever to be able to forecast the weather. For 
small primary errors do not produce — small errors in the 
results, because the item of unstable equilibrium enters into the 
conditions, 


THE Manufacturers’ Record draws a striking picture 
of the difference which exists between coal mining in England and 
in some of the districts of the United States. After discuss- 
ing in general terms the Astley Colliery in Cheshire, with its two 
shafts, each 2095ft. deep, it says:—‘‘ Let us turn from this to one 
of our easily-worked mines, say, for example, in the Elk Garden 
district of West Virginia, where mining has all the simplicity of 
digging in a gravel bank. The coal lies 2400ft. above sea level ; 
there is neither water nor gas; the seam is 13ft. thick, with a slate 
parting lin. to 3in, thick and 2ft. from the floor; the vein lies in a 
nearly horizontal position in the knobs that rise from the high 
plateau, and coal is reached almost at the first turning of the sod ; 
in fact, the superintendent of the Elk Garden mines enjoys the 
rare privilege of a natural coal bin with 13ft. of fuel in the hillside 
not fifty yards distant from his kitchen. Nature could not have 
made coal mining simpler than it is in this field, and this is only 
one of hundreds of readily accessible coal deposits in this country. 
Even under the most adverse conditions we are not compelled to 
go as deep and to spend as much money to get so little coal as they 
do over across the ocean,” 





MISCELLANEA. 


Toorr’s asbestos covering has recently been put on the 
boilers of H.M.S, Empress of India and Hood. 


Tue Earl of Rosebery will open the Borough-road 
Polytechnic Institute on the afternoon of Friday, September 30th. 


THE directors of the Hong Kong and China Gas Com- 
pany, Limited, have appointed Mr. John Sproxton to be the 


— of the company, in place of Mr. Charles Edmund Walduck 
dece . 


WE understand that Mr. Thomas Ross Salmond, 
Mem. Inst. C.E., of Park House, Belfast, for upwards of twenty- 
one years chief engineer to the Belfast Harbour Commissioners, 
has now retired from the Board’s service, but intends to act pro- 
fessionally as a consulting engineer and arbitrator. 


In consequence of the McKinley Tariff Act, &c., it is 
now estimated that upwards of twelve thousand Welsh tin-plate 
workers are thrown out of employment, and great distress prevails, 
About two thousand workmen have emigrated to the United 
States, where new mills are being erected by Welsh owners. 


Tue Associated Chambers of Commerce have been 
meeting this week at Newport, under the presidency of Sir Albert 
Rollit, M.P., who delivered an important and suggestive address. 
Papers have been read and resolutions passed on the rating of 
machinery, on postal and telegraphic communication, on canals 
and waterways, and on railway questions, 


We hear that the Itsukushima, a Japanese ironclad 
coast defence vessel, which was built by Messrs. The Forges et 
Chantiers, only got as far as Colombo, in Ceylon, when she com- 
pletely broke down. It appears that her boiler tube plates cracked, 
and so extensive was the damage that artificers had to be sent 
from Toulon to repair it, and the consequence has been a delay of 
three months at Colombo, It seems therefore that it is not only 
English Admiralty boilers with which difficulties are met. 


A NEW process of warping and beaming has—says 
the Scientific American—been inaugurated at Westfield, Mass., by 
the building of a machine which takes the yarn direct from the 
cop or bobbin and winds it upon the gin. skewer, entirely dispensing 
with the spools now used in creels for warping. By winding on 
the skewer direct the space occupied by the heads and barrel of 
the spool is entirely used for yarn, thus making a great gain in 
quantity, reducing waste, and enabling one tube of this yarn to 
make two warps with one tying in, thus securing great saving in 
time, 


Art at adjourned conference at Sunderland on Tuesday, 
between the shipbuilders on the north-east coast, and the repre- 
sentatives of the Boilermakers and Iron Shipbuilders’ Society, a 
settlement of the wages dispute was effected. The whole of the 
shipyards on the Tyne, Wear, and Tees were said to be represented, 
and the men’s delegates were also numerous. After three hours’ 
discussion the men agreed to a reduction of 5 per cent. off all 
piece prices, to take effect from the first full day in October, and of 
eighteenpence per week reduction in time wages, dating from the 
first pay day in November. 


A WELL put down by Messrs. Isler, of Southwark, for 
the Metropolitan Electric Supply Company, Sardinia-street, has 
the following section :—Dug well (made ground), 7ft. 6in.; brown 
clay, 4ft., 11ft. 6in.; London clay, 79ft. 6in., 91ft.; sandy clay, 
30ft., 121ft.; coloured clay, 36ft., 157ft.; mottled clay, 4ft., 161ft.; 
stone, 4ft. 6in., 165ft. 6in.; sandy clay and pebbles, 4ft. 6in.; 
170ft.; green sandy clay and pebbles, 3ft., 173ft.; dead sand, 23ft., 
196ft.; green sand, 4ft., 200ft.; chalk, 251ft. 6in., 451ft. 6in. The 
well is lined with 210ft. 10in. steel tubes standing 5ft. below the 
surface. Water level is 167ft. below the surface cf the ground. 


So gratified are our German rivals at having supplied 
the broad steel plates for the rudders of the two Cunard steamers, 
Campania and Lucania, building by the Fairfield Company, that 
the newspapers of that empire are promulgating a story to the 
effect that » atl has made their propeller shafting also. That 
the legend “ Made in Germany” does not necessarily describe that 
which is cheap and nasty we are quite prepared to admit, and the 
high quality of Krupp’s steel in the rudder plates is an evidence 
of the fact. But the propeller shafting of the Cunarders 
was made by Vickers, of Sheffield, and did not come from Germany. 
We shall be very much surprised if the steel makers of these islands 
do not so far improve their rolling plant that in future it will not be 
necessary to send across the Channel for even a rudder plate. 


TuHE Borough Surveyor and Medical Officer of Health 
of Yeovil presented their report to the meeting of the Town 
Council on 5th September, 1892, and in dealing with the latest and 
best known process reported as follows :—‘‘ A process which has 
during the last few years gained very favourable notice among 
many engineers and others is the method adopted by the Inter- 
national Water and Sewage Purification Company, Limited, who 
use what is technically termed ‘ferozone’ and ‘ polarite.’ A 
sample of the Hendon effluent taken by ourselves on the 18th July 
last, where amongst many others this principle is adopted, we 
herewith submit. At Acton, where we saw the same principle in 
operation, and examined the purity of the effluent, we actually 
tasted the same, which, beyond having a brackish flavour, could 
not be distinguished from pure water by an ordinary observer. 
Hendon. The works here are in the hands of the International 
Water and Sewage Purification Company. The sewage on its way 
to the settling tanks is chemically treated with ferozone, and rapid 
precipitations take place ; the effiuent is passed through polarite 
filter beds, and finally flows to the Brent reservoir. This principle 
seems to us to be one of the best, there being no nuisance and very 
little smell, and the effluent has already been spoken of in this 
report. There was no accumulation of sludge, as the authorities 
own the land into which it is dug. At Acton the principle adopted 
is the International Water and Sewage Purification Company pro- 
cess, and is very successful. The sewage has to be lifted by steam 
power into the tanks ; and the sludge, of which there was a con- 
siderable quantity on band, is sold at 4s. per ton.” 


Tue annual report of the directors of Sir W.G. Armstrong, 
Mitchell, and Co., for the year ending June 30th, is one of the 
few satisfactory documents of the kind that have been issued, 
almost every other company having to announce losses and 
inability to pay dividends ; but this company made a profit of 
£205,376 13s. Qd. on last year’s operations, and the dividend is 
94 per cent. on the ordinary stock, and 4} per cent. on the pre- 
ference shares. The protracted miners’ strike in Durham in the 
spring, and the consequent stoppage of work, partly accounts for 
the dividend being smaller than it was in the previous year. 
Since the company was formed the dividends have been as 
under :—1883, 9 per cent.; 1884, 7? per cent.; 1885, 8 per 
cent.; 1886, 93 per cent.; 1887, 104 per cent.; 1888, 11 per 
cent.; 1889, 11 per cent.; 1890, 11} per cent.; 1891, 11} per 
cent.; and 1892, 94 per cent. The directors state that their 
works at Pozzuoli, Italy, have in hand orders enough to keep them 
employed during the current year. The twenty-seventh annual 
report of the Palmer’s Shipbuilding and Iron Company is not such 
an encouraging document, seeing that the directors have to report 
a loss of £22,100 17s. for the year. This loss was incurred during 
the latter half-year, and arose in a great measure from the pro- 
tracted strike in the Durham coal trade, which compelled the 
closing of the steel works and the stoppage of the blast furnaces, 
and also seriously affected the operations in other departments, 
The disastrous strikes between the trades unions of the plumbers 
and fitters also caused loss to the company. This dispute between 
the plumbers and fitters caused loss in the completion of two of 
the Government cruisers built by the company, as it caused the 
cost of labour to exceed the estimate, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau and Onevitiet, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—GeEROLD and Co., Booksellers. 

LEIPSIC.—A. Twiztmeyver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane - street. 


————— 


Fenchurch-street Station ; 8.4 p.m., arrive Stratford Station and inspect 
—T F 4.57 p m., leave Stratford Station, arriving at Fenchurch-street 
at 5.14, 








MARRIAGE. 
On the 15th September, at Cathedral, Barbados, W.I., ARTHUR DE 
Saupercue (Assoc. M. Inst. C.E.), 8, Victoria-street, 8.W., to Bez, 
youngest daughter of the late Rev. H. Genever, of Suffield, England. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
a LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to wnjorm 
correspondents that letters of inquiry addressed to the publie, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request ts to keep copies. 

*,* All letters intended for insertion in Tux Enorveer, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

Return (Wazirabad).—The Worsdell compound locomotives are working very 
well, and doing good service. 





ABNORMAL RAILWAYS. 
(To the Editor of The Engineer.) 

Sir,—In addition to those mentioned in “A. W.'s” letter in Tuer 
Enorneer of September 2nd, he would find the Upleatham line in North 
Yorkshire, which is about 2ft. gauge, worth a visit. There is not—or, at 
any rate, was not Mapes ow passenger traffic on it ; but a very heavy 
ironstone traffic was conducted upon it from the mines by barrow-gauge 
engines, bet the Upleath mines of Messrs. Pease and the North- 
Eastern Railway. It is near Marske Station, between Redcar and 
Saltburn-by-the-Sea. There are both stiff gradients and sharp curves 
i Link, BERNARD Dawson, 

September 5th. 








ROLL TURNING. 
(To the Editor of The Engineer.) 

Sirx,—Could any of the readers of Tat Enorxeer tell me where I can 
purchase a good book on roll turning? I saw one just recently published, 
by Spencer, but it is of very little use to the trade in general, and this is 
the only one I ever heard of. I feel sure, if some of our enterprising 
turners would get one out, with drawings of rolls for such sections as 
channels rolled from slabs, rail rolls, two and three high, girders, bulbs, 
bulb angles, bulb tees, zeds, angle tees, and all the various rolls for 
rolling sections and the striking out of ovals, diamonds, rounds, for 
guide and merchant mills, such a book would meet with a ready sale. 

Coatbridge, Scotland, J 

September 14th. ess nad 


SUBSCRIPTIONS. 

Tar Enorerr can be had, by order, from any newsagent in town or cou! 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double womnber) «+ «- £0 lds, 64, 
Yearly (including two double numbers) .. .. £1 98. Od. 

I; credit occur, an extra charge of two shillings and sixpence annum will 
be made. Tuk Enoineer is registered for transmission neon 

A complete set of Tue Enoineer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
~ate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below: 
Foreign Subscribers paying in advance at these rates will receive 
Tue Enaineer weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tun Paper Copirs— 





Halj-yearly .. «co «= 0c ow o@ cc a 40188. Od, 
CMU 2. oe ~~ o- @ wo ow &!1 ls. Od. 
Tack Paper Copies— 
Half-yearly 2. = a co = co a &1 Os. 8d. 
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ADVERTISEMENTS. 


",* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘‘ oraynary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for ens to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week 

Letters relating to Advertisements and the Publishi tment of the 
paper are to be addressed to the Publisher, Mr. 8: ite ; all other 


letters to be addressed to the Bditor of Tux a 


NGINEER. 








MEETING NEXT WEEE. 

Society or EnGmngErs.—Tuesday, September 27th. Visit to the Great 
Eastern Railway Locomotive and e Works at Stratford. The 
party will travel to and from Stratford by the Great Eastern Railway, 
and first-class carriages will be specially reserved. 2.47 p.m., leave 
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DEATH. 


On the 25th July, at Bay View, Kati Kati, New Zealand, Tuomas Joun 
Mutvany, C.E., formerly District Engineer of the Board of Public Works 
in Ireland, aged 71, last surviving son of the late Thos. J. Mulvany, 
R.H.A., Dublin. 
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CANNEL GAS, 


Wirn the close of the present month the supply of 
cannel gas to the metropolis comes to an end. The 
event is one to be noticed, as indicating a change in the 
circumstances which affect the supply of gas to London, 
and in some degree to the kingdom generally. For many 
years past the supply of cannel gas in the metropolis has 
been entirely in the hands of the Gas Light and Coke 
Company, known in former days as the Chartered, being 
originally established by Royal Charter in 1810. As late 
as 1869, part of the supply given by four of the London 

Bo been cannel. But a fifth, 
called the Western Gas Light Company, set on foot in 
1846, supplied us other gas than cannel from its com- 
mencement. The works of this company were situated at 
Kensal Green, the area of distribution including Ken- 
sington, Brompton, and a singularly detached spot, 


2| extending from Conduit-street to Pall Mall, taking in 


St. James’s-square. In 1869 the capital of the Western 
exceeded £400,000, being considerably larger than that 
of the South Metropolitan, and also greater than that 
of four other London gas companies. In the Mid- 
summer of 1872, the Western was absorbed into the 
Gas Light and Coke Company; and its account for 1871, 
its last complete year, shows a sale of gas to the extent of 
nearly 600 millions of cubic feet. The lighting power of 
the cannel gas was equal to 20 candles, while that of 
common gas was either of 12 or 14 candles. The 
superiority of the cannel gas in its degree of illumination 
occasioned a peculiar crisis during the existence of the 
Western Company. The Vestry of St. George’s, Hanover- 
square, felt aggrieved at having its domain illuminated by 
common gas, and demanded that the Gas Light and Coke 
Company should give them the benefit of the superior 
article. The old company was not altogether disposed to 
make this special arrangement, but the St. George’s 
Vestry threatened that unless cannel gas was supplied, 
they would forthwith patronise the Western Company. 
Those were the days in which there was no “ monopoly.” 
London, in respect to gas, was open in every part to all 
the Companies, and a very considerable amount of con- 
fusion was the result. Pressed by the Vestry, and not 
desiring to see the Western Company coming into its 
district, the Gas Light and Coke Company undertook to 
supply cannel gas. As it was optional with the consumer 
whether he would have common or cannel gas, the 
company had to duplicate its mains over a considerable 
area. But it happened otherwise in the immediate 
vicinity of Grosvenor-square. This locality had stoutly 
resisted the modern heresy of illumination by gas, and 
adhered heroically to the use of oil. It thereby came to 
pass that this part of London—as it then existed—was 
the last to accept gas; and as the surrender took place 
after the extension of the cannel supply, only one set of 
mains was laid down in that neighbourhood. But every- 
body does not like cannel gas, und in compliance with the 
wish of the Duke of Westminster, a special main was 
laid from Park-lane to his residence in Upper Grosvenor- 
street, in order that his Grace might enjoy the Inxury of 
common gas instead of cannel. That the Duke was wise 
in his generation has been proved by recent events. 
When the Western Company underwent amalgamation 
with the Gas Light and Coke Company, the question had 
tc be solved whether the cannel supply should be con- 
tinued throughout the area hitherto appertaining to the 
Western. The people of Kensington gladly embraced 
the opportunity to take common gas instead of cannel. 
Still, the cannel supply was retained in several parts. 
Buckingham Palace and the Houses of Parliament have 
thus been lighted, and 3 per cent. of the entire supply 
sold by the Gas Light and Coke Company last year was 
cannel, a proportion which represents 577 millions of 
cubic feet. But how is it that London, after having 
more or less of a cannel gas supply for at least forty years, 
is now to go without it? The present era is one in 
which a high illuminating power appears to be especially 
popular. The electric light is in the field, pouring forth 
floods of brilliance. But people do not altogether care 
to have floods of light in their dwellings, or in their places 
of business, especially as payment has to be made 
pro rata. Sufficient, and not too much, represents the 
real demand, and it is evident that 16-candle gas at 3s. 1d. 
suits the public better than 20-candle gas at 3s, 10d. 
Such are the present rates under the sliding scale. The 
initial price is 4s. 9d. for cannel gas, and 3s. 9d. for the 
common. More than one reason may be assigned why 
common gas is preferred. The improvement effected in 
gas burners has exercised a marked effect in developing 
the light-giving power of gas. There is little doubt that 
the common gas of the present day is giving a light equal 
to that imparted by cannel gas in former years, when 
the burners were of an inferior type compared with those 
now in vogue. The question of price also comes into 
play, and there is a natural tendency to accept the 
cheaper article. Another circumstance bearing on this 
question is the increasing use of gas for heating and 
cooking purposes. Gas to be used as fuel need not be of 





a high illuminating power. Cannel gas applied to the 
boiling of a kettle, the cooking of a joint, or the heating 
of a room, is an obvious absurdity, of which the Duke of 
Westminster must have been ery 4 aware in the 
case we have already mentioned. On the whole, there 
is nothing surprising in the fact, as stated in the last 
half-yearly report of the directors of the Gas Light and 
Coke Company, that “the proposed change has been 
received with general satisfaction in the district supplied 
with cannel gas.” Proof of the preference has long been 
afforded by the circumstance that where the duplicate 
mains exist, the consumers of cannel have frequently 
requested to have their supply changed for common gas. 
A transfer in the other direction appears to have been 
almost unknown. 

While reasons such as the foregoing influence the 
public, there are others which affect the company. In 
the nature of things there is a check to the continuance 
of the cannel gas supply. The coal necessary for the 
production of this illuminant is itself becoming extinct. 
Torbane Hill, near Edinburgh, was worked out many 
years ago, and the genuine Boghead has disappeared as 
completely as the old Wallsend of the common coal. 
The appellation remains, but the special article to which 
it properly belongs is no longer in the market. We now 
have the Duke of Hamilton’s Lesmahagow. This 
description of cannel is nearly gone, and sells at 58s. 
per ton delivered in the Thames. Next in order is Lord 
Lothian’s cannel. Of this there is no great quantity, 
and it is not likely to last much longer. Scotch cannels 
of high-class are not only required for gas making, but 
are sought by the Scotch themselves for the purpose of 
oil distillation. The general result is the creation of a 
famine price for this particular kind of coal. But the 
discontinuance of cannel gas does not end the difliculty. 
Ordinary coal will not yield 16-candle gas. Hence 
in order to comply with that standard, as established in 
the metropolis, the gas produced from common coal has 
to be enriched by some admixture, obtained by the use 
of cannel coal or other suitable agent. The question 
thus presents itself, whether even 16-candle gas is to be 
maintained. This statutory minimum for London gas 
was prescribed in 1868, at the instance of the Corporation 
of the City and the Metropolitan Board of Works. 
These authorities, in uppearing before the Select Com- 
mittee of that year, strained every nerve to get the range 
of lighting-power raised to this point, being nettled by 
an unlucky phrase which fell from the lips of Dr. 
Letheby at the close of his evidence. This eminent 
witness happened to say that “‘14-candle gas was good 
enough for London,” and this was interpreted as meaning 
that London merited nothing better, whereas the idea 
intended to be conveyed was simply that London needed 
no higher lighting-power for its gas than 14 candles. 
The point for consideration now—more than it was 
in 1868—is, whether 14-candle gas, at a proportionate 
reduction in price compared with 16 candles, would not 
be a good bargain for the gas consumers of the 
metropolis, seeing that the improved burners bring out a 
much higher lighting-power than was formerly thought 
possible. Under the sliding scale, that which saves the 
company benefits also the consumer, and there is reason 
to believe that 14-candle gas would rescue the gas com- 
panies from the dilemma arising out of the increasing 
scarcity and dearness of the better kind of cannel coal. 

One way of escaping, or at least mitigating, the grow- 
ing difficulty in supplying 16-candle gas, consists in 
adopting other means than the use of cannel for the 
enrichment of gas produced from common coal. During 
the last half year, when both common and cannel gas 
had to be supplied, the Gas Light and Coke Company 
carbonised rather more than 28,000 tons of cannel. But, 
in addition, the equivalent of 37,000 tons of cannel 
was used in the form of oil. With the oil gas thus 
obtained there was, we believe, some admixture of water 
gas. The attempt to utilise oil was made some years ago, 
but has lately been carried out with greater success and 
to a large extent. Crude oil from Russia is employed for 
this purpose, and the process henceforth will serve to 
economise the use of cannel coal in the production of 16- 
candle gas. That a portion of the gas consumed 
in London should have a Russian origin is a little 
singular. But at one time it was thought possible 
to aid the gas manufacture in England by the use of 
Australian shale, which is even richer as a gas coal than 
the original Boghead. The idea was, that this coal could 
be brought over as ballast. But it proved too light in 
proportion to its bulk, and only a small quantity reaches 
this country, selling at 84s. per ton, at which price it is 
employed for making gas. While we have thus treated 
the question as it affects London, it is obvious that the 
growing scarcity of cannel coal concerns all companies 
which supply gas of high lighting power. The increas- 
ing use of gas for heating purposes, to which we have 
already alluded, cannot fail to influence the future history 
of this industry. Gas also takes its place as a motive 
power, in which form its illuminating property is entirely 
superfluous. Although gas is mainly in demand as a 
comparatively cheap and facile source of light, it would 
seem as if its illuminating power has been a little 
overdone, so as to call for fresh consideration. The 
disappearance of the cannel supply from the metropolis 
is a suggestive incident, and common gas is itself under- 
going a change in regard to its composition. Companies 
which are subject to the operation of the sliding scale 
have every reason to cheapen not only the manufacture 
of gas, but also the supply; and it cannot be truly said— 
as it was some years ago—that ‘“‘ gas companies are not 
disposed to make trial of any new processes which, if 
successful, would revolutionise their own manufacture.” 
This was put forth as a reproach to the English gas 
companies, at a time when water gas was beginning to 
find favour in the United States. The sliding scale puts 
an end to any argument of this kind; and we may rest 
assured that any mode of making gas that will help the 
dividend, will be cordially welcomed by the London 
companies. The cheaper the supply the better for the 
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company.as well as the consumer, and the prospect of 
dear coal will stimulate invention. 


THE APOTHEOSIS OF THE PRODUCER. 


Time was when the consumer was lord of the indus- 
trial earth, the pet of political economists, the arbiter of 
international agreements, the subject of the solicitude of 
tariff mongers, the incarnate justification of all nasti- 
ness that was cheap; but his supremacy is gone, his cult 
discredited, and only antithetically recalled by the deifi- 
cation of his rival, the producer. So complete is the 
domination of the latter, that his very namesake, fed 
with coal instead of promises, fanned by a blast in place 
of demagogic oratory, seems to be on the point of attain- 
ing equal notoriety and achieving similar success. It is 
the pleasanter and more profitable task to trace the 
development of the less noisy and more efficient 
organism. 

The principle on which the producer—which term we 
use, be it understood, in the industrial, and not in the 
politico-social sense—acts, has long been applied in all 
methods of firing in which it is necessary to obtain a 
flame without using a fuel capable of yielding a con- 
siderable quantity of gas on mere destructive distillation. 
An example is afforded by a common reverberatory 
furnace, burning anthracite instead of bituminous coal, 
or yet more simply by any basket of live coke, topped 
with its lambent blue flame, serving to warm a night 
watchman. In cases such as these, and in the pro- 
ducer proper, which is nothing but a huge basket of 
fuel with a restricted inlet for air, and means of col- 
lecting and leading away the carbon monoxide in place 
of burning it on the spot—no difficulty is experienced 
in maintaining the combustion of the charge, and there- 
fore the evolution of gas from it. This is at once 
explained by a consideration of the thermo-chemical 
reactions taking place under the given conditions. The 
union of carbon with oxygen to produce carbon monoxide 
is attended with the evolution of so much heat that the 
reaction can proceed without external impetus, and this 
heat is manifested and measured by the high temperature 
of the gaseous product; in one word, the reaction is 
exothermic. This is equivalent to saying that, of the whole 
quantity of energy which is present potentially in the 
coal and oxygen, a portion appears as sensible heat, while 
another part remains potential, although a step nearer utili- 
sation in the shape of carbon monoxide, which, though an 
oxidised body, is not a saturated compound, and is capable 
under proper provocation of combining with another atom 
of oxygen before sinking to the dead level of complete 
satiety. The economical aspect of this state of things is 
very easily elucidated. Since a large portion—something, 
indeed, approaching one-half—of the total quantity of 
energy is in the form of sensible heat, means must be 
adopted for its immediate absorption and application, 
as by the—in this case—unfortunate operation of the 
physical phenomena connoted in the text-books by the 
imposing title of ‘ Prevost’s Theory of Exchanges,” it is 
impracticable to retain it in a storage or reservoir, whence 
it can be drawn as required, at intervals short orlong. If, 
therefore, the gases from a common producer are to be used 
upon the spot at the moment of their evolution, there is 
little objection to the existence of a portion of the energy 
that they represent in the form of sensible heat, save only 
that, as the fuel gases are already at a high temperature, 
any system of regeneration must be confined to the 
heating of the air with which they are to be burned, and 
not extended to the gases themselves. When, however, 
it is inconvenient to generate the producer gas on the spot 
where it is burnt, or contemporaneously with its use, 
some method of transmission or storage or both must be 
resorted to, and either involves the loss of a large part 
of the sensible heat, by radiation, conduction, and con- 
vection. The warming of the neighbourhood not being 
the immediate object of the owner of the producer, it 
may be considered that he has in some sense achieved 
failure if he be content to allot one half of his fuel for 
miscellaneous distribution, and it is not surprising if he 
seeks means for averting its eleemosynary bestowal. 
Several methods of so doing are practicable. It remains 
to ascertain their several advantages and drawbacks. 

When steam is substituted for air as the gas which is 
blown into a producer, a reaction wholly different from 
that which has already been described takes place. The 
oxygen of the steam combines with the heated carbon, 
and the hydrogen with which it was previously united is 
set free. But the decomposition of steam can only be 
effected by the expenditure of precisely the same amount 
of heat as is evolved by its formation from its elements, 
and when the energy bill is made out, it becomes evident 
that the balance is, from the user’s point of view, on the 
wrong side. In short, the reaction in a producer 
evolving true water gas is endothermic. Lest it should 
be thought that the fact that water, whether in the form 
of steam, or as a liquid, is scarcely to be considered as a 
fuel, is of too elementary a character to be even per- 
mitted a passing mention, it suffices to say that there are 
persons, not wholly unintelligent, who to this day fail to 
realise that a body may be of identical percentage com- 
position with another, or a mixture of others, but may 
contain a very different amount of chemical energy, and 
endless effort is wasted because of the prevalence of this 
particular phase of ignorance. It is not, of course, of 
the egregious patentee who deliberately claims the use 
of the oxygen and hydrogen in water as a supplement to 
the combustibles he employs, of whom we speak, but 
rather of the muddle-headed inventor who endeavours to 
dodge the law of the conservation of energy by the 
artful admission of one or other of his products of com- 
bustion into the special form of furnace he affects, 
hoping apparently to squeeze out a little surreptitious 
advantage while nature is not looking. Reverting to 
our producer into which steam is admitted to the 
exclusion of air, it is plain that if it is to go on 
evolving true water gas—that is, the mixture of carbon 
monoxide and hydrogen already spoken of—heat must 
be supplied it from without. This could literally be 





done if the fuel were contained in thin-walled vessels 
externally fired, but the proceeding would be far from 
economical. It could also be effected without encounter- 
ing the difficulty of transmitting large quantities of heat 
through a refractory envelope, if one or other form of the 
electric furnace were adopted, and the interior of the 
yw kept at the requisite temperature by its means; 

ut the economy in this case, seeing that the heat is 
obtained from fuel by the roundabout method of convert- 
ing it into mechanical power, then into electrical energy, 
and finally back into heat, would be even more dubious. 
What is actually done in practical working is, of course, 
to keep up the temperature by burning, in a stream of 
air, a portion of the fuel which it is intended to convert 
into combustible gaseous products. This can be done in 
two ways. Either the working of the producer can be 
intermittent—that is to say, air can first be introduced 
until the contents of the producer are at a high tempera- 
ture, and then steam blown in to react with the red-hot 
carbon until its temperature is reduced below the limit 
at which the reaction will take place; or steam and air 
are admitted simultaneously. In the first case the 
product during the admission of air only is producer-gas 
proper, theoretically consisting solely of carbon monoxide 
and nitrogen, and carries away with it a portion of the 
sensible heat of the reaction which it is desired to utilise 
in supplying the energy requisite to allow of the 
occurrence of the decomposition of the steam in 
the second stage, during which carbon monoxide 
and hydrogen are produced. The net result is 
that a mixture of hydrogen, carbon monoxide and 
nitrogen, is obtained. In the second case the same 
result is arrived at, but the evolution of producer gas and 
water gas takes place simultaneously and continuously, 
the proportions being fixed by the amount of heat evolved 
by the production of the first, and that required for the 
formation of the second. Excess of air means waste, 
and excess of steam involves the extinction of the pro- 
ducer. Possibly if these simple principles were a little 
more generally understood there would be fewer badly 
run producers. Another method of utilising the sensible 
heat formed during the partial oxidation of carbon with 
air differs notably from that just described. It consists 
in introducing carbon dioxide into the producer, sub- 
sequently to, or simultaneously with, the air. The 
reaction that then takes place is the deoxidation of that 
gas by the heated carbon, and the production of double 
its volume of carbon monoxide, itself combustible. When 
the heat absorbed in the reduction of carbon dioxide is 
compared with that necessary for the decomposition of 
steam, it is found that a small advantage rests with the 
latter plan, as a somewhat greater fraction of the sensible 
heat is utilised; but the difference is not so great as to 
give the preference to the use of steam under all cir- 
cumstances. In addition to the methods detailed above, 
one has been devised for a special form of Siemens 
furnace, which does not depend upon the intro- 
duction of gases of extraneous origin. The products 
of combustion of producer gas, are nitrogen and carbon 
dioxide, part of the nitrogen being obtained from the air 
blown into the producer, and the remainder from the air 
by means of which the producer gas is burned. If now 
these products of combustion be turned back into the 
producer, the carbon dioxide they contain will be reduced 
to carbon monoxide in the manner already explained, and 
the sensible heat of the primary reaction in the producer 
utilised. Obviously the whole of the waste gases cannot 
be so returned, as otherwise a state of things would be 
arrived at which would rank as the chemical analogue of 
the self-feeding hydraulic arrangements loved of the 
paradox-monger. It would involve the constant handling 
and passage through the producer of a volume of gas 
increasing according to a somewhat complex progression 
—the calculation of the terms of which may be left to 
those who have a weakness for ingenious sums—until a 
quantity indefinitely greater than that present at the 
beginning of the operation would have to be dealt with 
in a producer the dimensions of which had remained 
stationary. A fraction of the products of combustion is 
therefore returned to the producer, the remainder passing 
away as waste gases. It will be seen that the main 
objection to this system arises from the large volume of 
nitrogen from the air used to burn the original producer 
gas, that is returned to the producer, which is not only 
absolutely inert, but has to be raised to the same tempera- 
ture as the burning gases, at the expense of a portion of 
their heat. This can, of course, be largely recovered by 
the use of the regenerator, but the objection to the dilution 
of the combustible material still holds good. All three 
methods have certain advantages, and the adoption of 
one rather than another can only be decided upon by con- 
sideration of the conditions governing each case ; calcula- 
tion of their theoretical merits is useful only as indicating 
the limits existing for each, and as a guide to the choice 
between them. 

So far we have merely endeavoured to act as expositors 
of facts that are clearly but not universally known, by 
showing their origin and correlation, but we cannot con- 
clude without touching upon the possible extension that 
a recognition of their significance may bring about. 
Some time ago certain schemes were mooted for the con- 
version of coal at the pit’s mouth into ordinary illumina- 
ting gas, and its conveyance to large centres of popula- 
tion, such as the metropolis, the advocates of the idea 
waxing enthusiastic over the benefits that would accrue 
from the reduction of the amount of solid smoke-pro- 
ducing fuel that would follow, and invoking all sorts of 
bodies from the existing gas companies to the London 
County Council, to countenance and finance the under- 
taking. Although the feasibility, desirability, and 
utility of the scheme were sufficiently discussed at the 
time, little attention was paid to what is, after all, 
the main question of interest, namely, whether 
destructive distillation is the best means of gasifying 
coal. Seeing that at least half the coal remains in the 
retorts in the form of gas coke, which is already a drug in 
the market, there is little to be said for a plan that would 





enormously increase the amount of the output of that 
commodity, at places moreover where there ig less 
demand than in the _ neighbourhood of London 
where there are the cement makers to take a good deal 
of it. The way that obviates this fatal difficulty is, of 
course, to turn the whole of the combustible portion of 
the coal into producer gas, enriched by the use of steam 
or carbon dioxide, and thus greatly increase the amount 
of gas, while simultaneously disposing of the coke. This 
process, patent enough, one would think, to anyone in 
the least conversant with the matter, seems to have been 
overlooked by the aforesaid reformers, and was in danger 
of being completely ignored until Professor Emerson 
Reynolds, in his recent address to the Society of 
Chemical Industry, on the occasion of the expiration 
of his tenure of the presidency, emphasised the 
necessity of replacing the ineffective and wasteful 
process of destructive distillation by the more drastic 
resolution that takes place in a producer. The trap 
into which earlier writers and speakers have fallen, ig 
the belief that because we have hitherto been supplied 
with gas owing its illuminating power directly to the 
material yielding the bulk of the merely heating consti- 
tuents, we must necessarily be content to restrict 
ourselves to that source of unsaturated hydrocarbons, 
The eminently practical gas manager has for some time 
been of a different opinion, and in place of adding cannel 
to the contents of his retorts, has produced a gas of com. 
paratively low illuminating power, and enriched this in 
illuminating constituents, by adding to it water-gas 
charged with the heavy hydrocarbons formed by the 
judicious cracking of mineral oils. He has only to 
extend this system, to substitute producers for retorts, 
and to increase his enriching plant, to accomplish the 
object which we have here sketched. By this means all 
question of providing a separate system of mains for a 
heating, in addition to an illuminating, gas would be 
removed, and the difficulty of the odourless nature of a 
gas rich in the extremely poisonous carbon monoxide, 
which has so exercised our hygienists, overcome at a 
stroke. 

So fruitful is the conception of the complete gasifica- 
tion of fuel by means of the producer, that it has sufficed 
to show a fairly promising plan for making the abundance 
of peat now lying idle in Ireland of some value to its 
inhabitants. One of the chief causes of industrial stagna- 
tion in Ireland is the scarcity of fuel, coal of decent 
quality being at what we should consider famine prices 
in this country; and efforts innumerable have been made 
to turn the bogs to account. Peat is at best an unsatis- 
factory fuel, because of its high content of moisture and 
the low calorific value of the combustible portion. 
Its bulkiness, moreover, is sadly against it. The 
first and third of these evils are overcome when 
it is turned into producer gas, the moisture being no 
drawback, as water or steam would in any case have 
to be introduced, just as when coal is used. This method 
of utilising peat has passed beyond the provisional stage, 
for some years ago Professor Reynolds induced the Great 
Southern and Western Railway of Ireland to try it at the 
works at Inchicore, with a result decidedly economical. Of 
course peat can never compete with coal when the latter is 
at prices like those at present prevailing, but there is no 
reason why it should not be used where all fuel is dear, 
and it is actually on the spot. Whatever the ultimate 
attitude of users of power in Ireland towards the adop- 
tion of peat when local circumstances are favourable, the 
very fact that a method can be devised which puts it on 
a level with coal as a possible competitor, is a powerful 
testimony to the sweeping alterations in the sources and 
utilisation of fuel that have been either brought about, 
or made imminent, probable, or possible, by the study 
of the principles and reactions of the gas producer, and 
by the development and adaptation which that study 


has induced. 
a. 


THE BESSEMER AND OPEN-HEARTH STEEL MANUFACTURE. 


Very great alterations in the extent of the production of 
steel, and in the proportions contributed by different centres, 
have taken place this year. The growth of the production of 
Bessemer steel rails was a few years ago very rapid. In 
1885 the production in the United Kingdom was only 
706,000 tons, a quantity much less, however, than in some 
years of great activity preceding. In 1890 there was an 
output of 1,019,000 tons, but the quantity has fallen greatly 
since; for the first half of the present og it was only 
211,000 tons, or a rate less than half of that of two years 
ago only. The north-eastern district—in which the strike of 
the Durham miners stopped the production for some 
months—has the largest decrease. Instead of producing, as 
in 1890, nearly 20,000 tons of Bessemer steel rails monthly, 
that district has only averaged 3000 tons monthly this year; 
and other districts have also reduced their production, 
though not in so great a proportion ; and the total result is 
that large falling off we have above indicated. At the same 
time, the production of Bessemer ingots has not quite 
fallen in so large a proportion, so that it would seem that 
there has been a slightly larger use of the ingots for the pro- 
duction of other articles than rails. In the production of 
open-hearth steel there has been a decrease, but one very 
much smaller—the fall being from nearly 65,000 tons last 
month to about 60,000 tons monthly this year. In this 
material the decrease in the production has mainly been 
in three of the six producing districts, there being com- 
paratively small increases in Scotland, Lancashire, Cumber- 
land and Staffordshire, to lessen the decrease in the north-east 
of England, in Wales, and in the Sheffield and Leeds 
district, so that the net decrease for the whole of the 
country is very limited. The cause of the difference 
in the make of the two classes of steel is not diffi- 
cult to ascertain. The producers of open-hearth steel 
look mainly to the home markets, and in them they 
have had the support of a strong demand for plates for 
shipbuilding. though the demand has now shown signs of 
a falling off. But for Bessemer steel, especially for rails, the 
manufacturers largely depend on a foreign demand, and that 
demand has been in a large measure crippled by the financial 
condition of some of the nations that were amongst our chief 
customers, and the nearly prohibitory tariffs that some otheis 
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ted. It is possible that the experience of the two 

have 0 oabeaian fem be soon reversed, for there are some 
signs of greater settlement abroad, which may allow orders 
for rails to be given; and, on the other hand, the condition 
of shipbuilding is such that it would seem in every way 
robable that hus will be a falling off in the demand for 
Seal plates for that use. In the meantime some of the 
great producers of open-hearth steel are laying down plant to 
find other manufactures for a part of their open-hearth ingots, 
and that may minimise the reduction in the extent of the 
output of ingots. But the low prices to which both kinds 
of steel have now come should stimulate their use both for the 
purposes to which they are mainly applied, and for others 
that are of growing importance, especially in times of 
depression, in railway material and in that for shipbuilding. 


RAILWAY CONSTRUCTION IN SYRIA. 

Tr has fallen to the lot of a French company to undertake 
the construction of a railway which shall follow one of the 
most important, and perhaps the oldest caravan routes in 
Syria. The line will be one of the most useful and interesting 
in Asia Minor, since it will open up some of the richest plains 
of that country, while passing through districts that can lay 
claim to historical associations of an interest exceeding those 
of any other country in the world. The company was formed 
in January last, with a view to lay down a line from Beyrouth 
to the plain of Houran. Until lately very little was done 
with the undertaking, since the promoters did not think that 
the money market justified, at the time, the issue of shares ; 
but, in view of the improvement now manifesting itself, the 
public are invited to take part in the Beyrouth-Damascus- 
Houran Railway. At first the shares in the company were 
not much inquired after, but during the past week they have 
settled down to a firm quotation. The contracts have been 
divided between two concerns, one of them Belgian. This 
company has undertaken the laying down of the section from 
Damascus to Houran, and the work is so far advanced that 
it is expected to be completed within a very short space of 
time. For a great part of the distance the permanent way is 
already finished. The section from Damascus to Beyrouth 
has been placed in the hands of the Société de Construction 
des Batignolles, a Paris concern that has carried out nume- 
rous engineering undertakings in different parts of the world. 
This company, however, has not made such rapid progress as 
the other, though it is believed that the work will be com- 
pleted within the specified time, as any failure to do so 
involves a heavy liability. The engineers are now making 
the necessary survey, and when this is sufficiently advanced 
the laying down of the line on this section will be begun. 
Works of improvement at the port of Beyrouth are also being 
proceeded with. The submarine works are already com- 
pleted, and the contractors are now constructing the wharves 
and other dock appurtenances. An extensive area of land 
on the seaboard has been purchased by the company, which 
thinks that in course of time it will greatly increase in value 
on account of its commercial position. It is likely, there- 
fore, that within a few months the railway from Beyrouth to 
Houran will be completed, and that the rich plains of the 
interior will thus be opened up more freely to commerce. 
To what extent this will be done in the future is proved by 
the fact that, notwithstanding the lack of rapid and cheap 
transport facilities, the traffic receipts between Damascus and 
Beyrouth, which, since the beginning of the year, belong to 
the French company, have very largely increased. 


THE AUSTRALIAN MARKET FOR IRRIGATING MACHINERY. 


ENGLISH agricultural engineers, and also makers of steam 
pumps and other classes of manufactures necessary to 
irrigation undertakings, will be pleased to note what is going 
forward in some parts of Australia. There can be no doubt 
that the home engineering trades have a great trade future 
before them in the satisfaction of Colonial requirements. 
Much has already been done in this direction, but in many 
portions of that great continent almost everything may be 
said to depend upon irrigation work, and should this 
stop it would be a serious blow to many British engi- 
neering firms. It is gratifying, therefore, to note that the 
irrigation policy is being continued with a growing measure 
of success. Great progress has been made, and a new issue 
of bonds has just taken place with a view to still further 
development. The capital of the concern is now two millions 
sterling, and the net profit for the year 1891 amounted to 
£57,650. It is gratifying to learn that since the foun- 
dation of these Irrigation Colonies the sales of land by 
the company have been very satisfactory. Up to the end 
of last year more than 1600 purchasers had already bought 
land. Previous experience of a similar character in Cali- 
fornia has led to the employment of much English machinery 
there, which otherwise would not have been used; and 
English engineers will give Messrs. Chaffey Brothers their 
best wishes for continued success, so long as they pursue 
their present policy of buying most of their machinery and 
material from the old country. Indubitably, the successful 
following of an irrigation policy in some parts of Australia 
and in other arid regions must mean money in the pockets 
of many British manufacturers. 


HORSES UV. ELECTRICITY IN COUNTRY WORK. 

In some of the American papers a discussion has been 
opened and seriously continued on a paper on the “‘ Compara- 
tive Cost of Horses and Electricity in Country Work,” in 
which Mr. W. N. Black arrives at the conclusion that the 
farmers of any ten-mile square would do well to co-operate to 
secure the blessings of electricity for haulage, transport, 
motor work, and lighting. All these things he says would 
not only be much more quickly and better done, but would 
even be cheaper than by keeping the, say, twelve hundred 
horses which the ten-mile square is now assumed to require. 
Better and many more roads are wanted in the States, and 
Mr. Black actually thinks or says “it will be cheaper and more 
sensible to render the improved highways unnecessary, than 
it will be to get the highways.” In a country where the high- 
ways are very few and very poor, the demand for more can 
be understood ; but the notion that electrical highways will 
be of much service to the farmer is absurd. If the farmer 
had only to deal with a product and deliver from a barn or 
two to one or two of the railways, the thing might be thought 
of; but when it is remembered that about forty per cent. of 
all a farmer’s work, not including ploughing, is done on land 
off the highways, work that no mechanical motor is suited 
for, it will be acknowledged that Mr, Black’s estimate of one 
horse per hundred acres is delusive, and that the blessings of 
electricity might be very costly and very doubtful. 








Tue Printers and Publishers’ Exhibition was opened 
on Tuesday, at the Agricultural Hall, for ten days, 





ISLEWORTH LOCK, WEIR AND FOOTBRIDGE, 
RICHMON 


THESE important works are being carried out with the object 
of increasing the water at low tide between Richmond and 
Teddington. The mud banks have yearly become a greater 
nuisance, and the want of water causes great inconvenience 
to craft about Richmond Bridge, it often happening that 
steamers have to land their passengers below the bridge, get 
through the bridge by the aid of a pole, and then take their 
passengers on again up at the pier, to get up to Hampton 
Court, &c. 

It has been noted that the water has seriously diminished 
of late years, and various theories have been advanced to 
account for it, among which may be mentioned the removal 
of old Battersea Bridge with its numerous and thick piers, 
and the construction of the Thames Embankment increasing 
the scour of the river. Royal assent was given to the Bill 
for improving the river at Richmond August 14th, 1890, and 
work was commenced July 6th, 1891. The Act allows five 
years for completion. The works are now progressing rapidly. 
They are clear of tides and floods on the Surrey side, and 
the piles are nearly all driven on the Middlesex side. When 
complete the works will comprise a tidal lock 250ft. by 37ft., 
with an entrance 26ft., and it will hold a tug with six 
barges, which is the limit allowed by the Conservancy to 
steam on this part of the river. This lock will be on the 
Surrey side, and our views show the coffer dams of piles 
for that purpose while the walls of concrete are being put in. 

The footbridge will be of mild steel, and will consist of five 
arches—two of 50ft. over the lock and slipway, and three of 
66ft. spanning the river. The total length, with abutments, 
will be about 360ft. The piers, 10ft. by 34ft.—46ft. 6in. 
outside the cutwaters—will be of blue Staffordshire bricks, 
with grey Cornish granite quoins and strings from the Penrhyn 
quarries. On the piers will rest two gangways, each 6ft. 6in. 
wide, and 16ft. 4in. apart, for the foot passengers, and 
in the space between the two gangways the sluices will be 
raised and lowered. These sluices are of novel construction, 
and are the patent of Mr. Stoney, manager of Messrs. 
Ransome and Rapier, of Ipswich, who supply all the iron 
and steel work. These sluices weigh about 30 tons each, 
being the largest ever built; but, owing to their being made 
with compensating weights, they only require two men to 
start them just to overcome the friction, and can be opened 
and closed within a quarter of an hour. When raised they 
are turned horizontal, and in this manner will be stowed 
away out of sight between the girders of the bridge. The sys- 
tem has already been illustrated and described in our pages. 
The crown of the arch will be 21ft. above Trinity high-water, 
the footway 23ft. 9in. above Trinity high-water, or about 18ft. 
above the level of the path on the river bank. 

The slipway for boats will be on the Middlesex side. It 
will be on a gradient of 1 in 8, and will have three lines of 
rollers. The site of the works is about 300 yards below the 
London and South-Western Railway Bridge. 

When complete the water will never be allowed above the 
lock to fall below 5ft. 9in. below Trinity low-water mark; it 
sometimes now falls as much as 10ft. Gin. It was expected 
the works would be completed by the end of 1893, but great 
delays last autumn and winter were experienced in the pile 
driving, &c., owing to the floods and high tides, and the lock 
will certainly not be finished till late in 1894. The Thames 
Conservators are carrying out the work themselves, with the 
exception of the iron and steel. The estimated cost is 
£60,000, of which Richmond and Twickenham contribute 
£40,000, the Conservators finding the remainder. Both our 
views are from the Surrey towing path. They have been 
taken by Mr. C. W. Harris. 

About one-third of the lockis completed. The foundations 
of the Surrey abutment are completed to high-water level. 
Two of the piers are completed up to the level of the footway 
of bridge. The girders for one span of the bridge are in 
place. One of the large sluice gates is finished, and the gear 
for raising or lowering it is being fixed. The dam in which 
the Middlesex abutment, the boat slide, and ore pier will be 
built, is ready for pumping out. 








RE-ARRANGEMENT OF THE ELECTRIC LIGHT- 
ING AT THE ALHAMBRA THEATRE. 


Tue directors of the Alhambra Theatre have had designs 
for re-construction of part of the building before them for 
more than a year, and the work was entered upon eight 
weeks ago. On Monday last we had the opportunity of 
inspecting the whole of the electric arrangements and the re- 
decorations. 

The greatest alteration has been in the grand circle balcony, 
which has been advanced 6ft., giving additional seats and 
passage room, and a much improved view of the stage. The 
architects, Messrs. Clark and Pollard, have supervised the 
whole of this work, which has been accomplished without 
closing the theatre for a single night. The private boxes, 
which were formerly twelve in number, have been reduced to 
ten, of which two, however, are much larger than the rest. 
No alteration has been found necessary in the ventilation. 
In re-decorating the great lounge and stalls, lighter colours 
have been used than hitherto, the tones being kept to 
cream, white and gold, with a little grey blue. The ceiling 
has been levelled with fibrous plaster to hide the numerous 
girders which intersected it, and as it is now painted a light 
blue with gold stars, it looks lighter and loftier. The foyer 
has also been re-decorated in the same manner, and the five 
window spaces have been filled with arabesque screens and 
stained glass, having electric lights behind them, which 
produce a very pretty effect. The decorations have been 
carried out by Messrs. Campbell, Smith, and Co.; the iron, 
stone, and brickwork by Messrs. Whitehead and Co. 

Messrs. B. Verity and Sons have fitted up the whole of the 
electric work. Formerly the lamps used were unprotected, 
and were grouped in sets of three before the mirrors. This 
had not at all a good effect. Now the grand circle and 
balcony are lighted by twenty-four electroliers in hammered 
metal, finished in silver and gold ormolu, and the designs are 
the same as those recently supplied to an Indian palace for 
the Viceroy. Each electrolier carries three 16-candle power 
lamps, each lamp being hung inside a crackled glass cone. 
The ornamentation of the electroliers is of glass balls hung 
on metal chains. All round the lounge and in the pit 
similar electroliers carrying single lamps are hung before 
mirrors. The wiring of the lamps is carried out in groups, 
so that during the cleaning of the house it is not necessary 
to light the whole building. 

The old engine-house was under the stage, and contained 
two Otto gas engines, each of 9-horse power nominal. This 
plant was found insufficient, and another engine-room has 





been constructed upon the site of the old porter’s box, out- 
side the theatre itself. The plant now installed consists of 
two Otto gas engines of the latest type, by Messrs. Crossley 
Bros., of Manchester. Each engine is of 14 nominal horse- 
power, and is provided with an air-box and self-starter. No 
cooling tanks are used, as the space is very limited. Cold 
water is kept constantly flowing into the jackets from the 
street mains, and the flow is so regulated as to keep the 
effluent water at a constant temperature. y 

Each gas engine drives by belting a shunt-wound direct 
current dynamo, built by the Electric Construction Company, 
Wolverhampton, and each machine developes 200 ampéres at 
110 volts. The main cables are led to aswitch-board, provided 
with the usual instruments; the main switches are of Verity’s 
knife-edge type, without quick break. The cut-outs are all 
grouped together upon this board, and the separate sets of 
lamps are controlled from here only. The cut-outs are of two 
types, the Edison screw plug and Verity’s insulating bridge, 
carrying a fuse; this bridge is slipped between two spring 
clips. Resistance frames for the field magnet coils are pro- 
vided, and the main cables are carried to the battery-room at 
a distant part of the building, in which are installed two 
batteries of E.P.S. cells; each battery consisting of fifty- 
seven cells, one set of the K type, and the other of the 
L 31 type. The total lights in the building are equivalent 
to about 550 16-candle power. As a great deal of the uphol- 
stery in the theatre is also new, the general effect is extremely 
pleasing. At the time of our visit only one gas engine was at 
work ; but we understand that it is intended to work both at 
once. In case of accident, however, one of the engines is 
sufficient to take the whole load for some hours, with the 
assistance of the battery. 








OPENING OF A NEW FLOATING PONTOON 
DOCK AT NORTH SHIELDS. 


ON Monday last, the 19th, a new pontoon dock, designed by 
Messrs, Clark and Stanfield, engineers, of Westminster, 
S.W., for the Smith’s Dock Company cf North Shieids, was 
formally opened by the managing director of the company, Mr. 
Eustace Smith, in the presence of a large assemblage of influential 
persons connected with the shipping interests of the Tyne. The 
dock is one of Messrs, Clark and Stanfield’s one-sided type of dock 
known as an “‘ Off-shore Dock,” like that at Hamburg, illustrated 
in THE ENGINEER, vol., lxxii., p. 536. It was built by the owners 
at their yard, and has a lifting capacity of 3000 tons, with an 
overall length of 335ft., and a beam of 67ft., although owing to the 
special design of this type of dock, these figures do not give the 
limit of the maximum size of ship that the dock can accommodate, 
it being able to take vessels of a length of 350ft. or more, and in 
thie case of light vessels such as paddle-boats, could, as regards 
beam, lift any that are as yet built. ; 

The position of the dock is very unique, as, owing to the 
exigencies of the site, it had to be placed parallel to the shore line, 
and lies right back in a recess behind the line of the quay walls, 
so that vessels entering the dock are sheered in with the current 
instead of having to swing at right angles across the stream. This 
advantage is much appreciated by the local pilots, as the berthing 
of vessels is much simplified thereby, and indeed vessels can be 
docked with absolute safety at all states of the tide, an advautage 
which the graving dock belonging to the same company does not 
possess, it being only at slack water that ships can swing across 
the rapid tideway so as to enter this dock. 


INE OF QUAY 
WALL 





End View, North Shields Off-shore Dock 


The opening ceremony comprised a double event, the steamship 
Cheniston being undocked or lowered off the pontoon and warped 
away to her moorings, which occupied a space of sixteen minutes, 
and the steamship Dauntless was then berthed on the dock and 
lifted clear of the water ina space of thirty-seven minutes, the 
whole of the double operation, including the moving of the 
steamers, only just occupying an hour. 

A marked feature about the present dock is the extent to which 
the engineers have introduced mechanical appliances to facilitate 
the berthing and unberthing of ships, as well as the lifting of them, 
with the view of saving manual labour as much as possible. For 
this purpose hydraulic power has been largely employed, and the 
whole operation has been so much simplified that the managing 
director, in the course of his speech, remarked that he would be 
perfectly ready to undertake the berthing and lifting of a 
3000-ton ship, with only himself and one assistant on the dock. 
Practically the advantage and simplicity of the arrangements are 
shown by the fact that the whole jcrew of the dock consists of 
labourers and boys, there being no skilled labour required on her 
atall. The different arrangements that have been designed to 
bring about this end are highly interesting, and we regret that 
space forbids us referring to them here; but we hope at some 
—— to be able to describe them and the dock itself in more 

etail. 

Great interest was excited amongst the local shipowners by the 
opening of this dock, which is the first of its kind on the Tyne, and 
they much appreciated the way in which the ship was berthed and 
lifted out of the water, standing out clear and free on a flat 
platform well above the level of the river, and open tothe sun and 
the fresh air, thus promising a rapid and thorough drying of the 
paint on her bottom. 








RUDOLPH PROELL.—Dr. Proell, who died at Dresden on the 14ta 
instant, after a short illness, was born at Eching, West Prussia, in 
the year 1845, and his earliest experience as an engineer was 
gained at a local engineering works. In 1866 he proceeded to 
Berlin to study mathematics and engineering at the Technical 
Academy there. So rapid was his progress that before he left, in 
1870, he had taken his degree as Doctor of Science. In 1872 he 
was appointed assistant-professor at the Technical High School at 
Aix-la-Chapelle, and during the time he held that position he 
worked out his grapho-dynamic system. He returned to practical 
work again in 1874, as chief constructor of the Gorlitzer Engineering 
Works, and from 1876 has practised as a consulting engineer at 
Dresden, from whence all his inventions in steam engineering 
emanated, including his well-known cut-off gear. His British 
patents stand in the name of Mr. Hermann Kiihne, who introduced 
them into this country, and from whom we have received the 
above particulars, 
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THE NEW FLOATING BRIDGE BETWEEN 
PORTSMOUTH AND GOSPORT.1 


By Mr. H. Granam Harris, M. Inst. C.E. 


Crossing rivers. — Many arrangements have been devised for 
crossing rivers or arms of the sea, in those itions where it is 
necessary not only to facilitate the crossing, but also to keep the 
waterway open, so as to allow of the passage of large ships. | 
_ Opening bridges.—One of the most notable of these, at present | 
in course of construction, is the Tower Bridge over the Thames in | 
London. Here a very heavy expenditure will be incurred to build | 
a bridge, connecting the north and south sides of the river, | 
between the Tower on the one side and Horselydown on the other. 
Fig. 1 is a diagrammatic elevation of the bridge, showing the 
means which have been adopted for keeping the waterway open 
for vessels with lofty masts, whilst still maintaining a possibility of 
traffic from side to side of the river. The central span, hich is | 
200ft. in width, is an opening span; that is to say, the halves of | 
the span can be lifted, being hinged on the piers at their inner | 
ends, so as to leave the span clear. These piers are carried 
upwards, and at a clear height of 135ft. above ordinary high water 
are connected by a fixed bridge for foot traffic, enabling that 
traffic to be carried on even when the central span is open he the 
passage of large vessels. The piers are provided with staircases 
and with hydraulic lifts, the opening and closing of the central 
span being also performed hydraulically. 

Ferries. — Another mode of obtaining the above end is that | 
adopted in the case of the Thames ferries at Blackwall, or in the | 
Birkenhead ferries for crossing the Mersey between Liverpool and 
Birkenhead. In these cases there are one or more steamers, which 
ply from side to side, not being confined, however, to one particular 

ne of course; being therefore affected by wind and tide, and 
requiring to be navigated ; also requiring considerable power in the 
engines to enable these to propel the vessel at a sufficient s to | 
give steerage way when contending with strong tides and heavy 
winds. With ferries the difficulties of difference of level between | 
the vessel and the shore, due to rise and fall of the tide, have to be | 
provided for; this is usually done by a floating landing stage con- 
nected to the shore by a hinged prow or way. 

Tunnels, d&c.—A tunnel is of course an obvious mode of enabling 
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Nile floating bridge.—Over the Nile, about midway between 
Alexandria and Cairo, there is a form of floating bridge for 
conveying railway trains across the river. This was designed 
by Mr. Robert Stephenson, and was erected and put to work in 
1857. It consists of a flat-bottomed barge of shallow draught, 
carrying a vertical iron structure, in which is a platform extending 
the whole length of the barge, and sufficiently wide to carry two 
lines of rails of the ordinary gau; The platform is capable of 
being raised and lowered in the iron structure which supports it. 
An allowance of 27ft. between high and low Nile during the year 
has to be provided for ; this variation occurs at the rate of about a 
few inches per day, and the platform is daily adjusted to the 
requisite height in the structure. The nicer adjustment, required 
for transferring the railway carriages from the barge rails to those 
of the timber jetties on each side of the river, is made by short 
lengths of hinged rails. The bridge is moved from side to side of 
the river by engines carried in the bridge, in a manner similar to | 
that in which the Torpoint bridge is moved, and similar to that in 
a the floating bridge forming the subject of this paper is | 
moved. } 

St. Malo traversing bridge.—A traversing bridge is employed 
across the harbour entrance between St. Malo and St. Ser- 
van. The distance to be traversed is about 110 yards, the 
spring tides here rising to a height of 34ft., though at low water 
of these tides the passage is dry for some hours. ‘The bridge | 
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harbour; and careful investigation has shown that it is des; 
to make the chains as — as pa, with the pba 7. 
venting the necessity for their frequent replacement. The & 
wheels on the bridge, by which the hauling is done, are made with 
fitted cast steel whelps or cogs, bolted into the hollow rim of th 
cast iron wheel, and shaped to suit the links of the chain, The ; 
-~ wg of ready ot when worn. - 
lectric lighting—There is nothing of especial note to co: 
upon in the engines or machinery of the brid e; and iad 
the main difference between the new bridge oan that which it will 
displace is that the new one is of steel, and will be lit electrical] 
and that the engines and boilers are more modern in design and 
construction ; whilst the old bridge was of iron and was lit by gas 
which was filled into a gasholder carried in the bridge, bya flexible 
pipe connected to the shore at the Portsmouth end at those times 
when the bridge was waiting there for traffic. Tho electric light 
plant of the new bridge consists of two vertical high- neies 
engines, each coupled by a belt to a Paterson and Cooper dynamo 
There are in all on the bridge lights equal to thirty-nine lamps of 
16-candle power ; and in addition to these sufficient power has been 


| allowed in the engines for two arc deck lights of 1200-candle 


consists of a platform supported from the bottom of the harbour | 


at a height of 36ft. on four wrought iron braced columns. 


These | 


columns rise from a framework carried on four wheels, which run | 


on rails laid on the bed of the harbour. Motive power is supplied 
to the bridge by means of hauling chains laid along the bottom, 
which are worked by a winding engine on the St. Servan side, thus 
hauling the bridge kwards and forwards. 

Portsmouth floating bridge.—Prior to the year 1840 the connec- 
tion between Portsmouth and Gosport, then towns of consider- 
able size—the y) ear of Portsmouth being 50,000, and of Gos- 

verstoke, upwards of 14,000—was by means of the 


historical wherry. All readers of Marryat remember the Ports- | 


mouth wherry, which was practically similar to the boats now plying 
in the harbour and used by the watermen. It is an extremely 
useful and handy boat for the purposes for which it is intended. 
An. iron‘ floating bridge to ply between the beach at Gosport and 
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power each. One of the engines and dynamos will do th 
the work, the other being kept as a phe 1m Advantage a 
taken of the fact of having these engines to make arrangements b 
which, in case of accident to the main engines, or if for any recat 
these cannot be worked, the bridge could be slowly breught to land 
by means of gearing working the main cross shaft through its 
mortice wheel. This gearing can also be worked by hand if desired 
The hull of the bridge is divided by transverse water-tight 
bulkheads into five compartments; and there are two continuous 
longitudinal girders, one on each side of the bridge, formed by the 
sides of the cabins carried down to the skin of the vessel to 
strengthen it longitudinally. A journey is made by the present 
bridge, and will be made by the new one, in about five or six 
minutes, the distance being about 660 yards, or three-eighths of a 
mile. The advertised time for the starting of the bridge from the 
Portsmouth side is at the half-hour and at the hour, and from the 
Gosport side at the quarter to and at the quarter past the hour 
Under these circumstances, it will be seen that it may be necessary, 
should a wheeled vehicle desiring to cross arrive just as the bridge 
has started to the other side, for it to wait for nearly half an hour 




































































FLOATING BRIDGE BETWEEN PORTSMOUTH AND GOSPORT—SECTIONS THROUGH CABIN 


@ crossing to be made while maintaining the waterway open. 
Notable instances of such tunnels in Great Britain are the Severn 
tunnel, the Mersey tunnel between Liverpool and Birkenhead, and 
the new tunnel between Glasgow and Govan. With tunnels, as 
with a high-level bridge, the great difficulty which has invariably 
to be surmounted is that of the approaches. In order to allow of 
a workable incline for these, if the water to be crossed is deep and 
the tunnel level consequently some distance below the surface, the 
approaches must be ‘of great length, or else hydraulic or other 
wer lifts must be resorted to. Similar troubles arise with a 
igh-level bridge. In the Mersey tunnel the traffic, which is a 
nger traffic, is taken up and down by hydraulic lifts, thus 
avoiding any length of approach. In the new tunnel in Glasgow 
hydraulic lifts will also be used, and will there be employed to deal 
with wheeled traffic, as well as with the ordinary foot traffic. 
Floating bridge.—No mode of attaining the desired end is so | 
cheap, not only in first cost, but also in working, and none is so 
satisfactory in many respects, asa floating bridge. Such a structure | 
consists of a barge or vessel, which has passing through it one or | 
more chains, supported on chain wheels, which are carried on the | 
barge and are capable of revolution by power of some kind, carried 
by the bridge itself. The chains are laid from side to side of the 
water which has to be crossed, their ends being anchored on the | 
shores ; and the crossing is effected by the bridge hauling itself in | 
either direction from one side to the other, lifting up the chains | 
from the bottom, passing them through the bridge and over the 
chain-wheels, and dropping them behind it asit advances. The 
barge or vessel is made very shallow, so that it can approach close 
to the shore ; and it carries at each end a projecting ver or land- | 
ing stage, which has its inner edge hinged upon the bridge, while | 
the outer end is capable of being raised or lowered by power carried | 
within the bridge. | 
Advantages and disadvantage.—It will be seen that the result of | 
such an arrangement as this is that with ordinary foot or wheeled | 
traffic very little difficulty indeed is experienced with the | 
approaches, nor are the differences of level of tide ordinarily of | 
serious importance. Further, in its passage to and fro, the bridge | 
keeps to a regular and fixed course, no matter what may be the 
state of the wind or tide. This is of great advantage to the traffic 
up and down the river, or in and cut of the harbour, as the case 
may be. In addition the bridge requires no navigating, and can be 
readily stopped at any moment, being held or anchored by the chains 
in any position in which it is brought to rest. Most important of all, 
the power required to move it is small, and need not be in excess 
of that ordinarily required, because a structure worked in this way 
is not much affected by winds or by currents. These then are the 
advantages to be claimed for a floating bridge. The disadvantage, 
which is a very serious one, is common also to steam ferries, or to 
any mode of crossing other than by a fixed bridge; it is that any | 
traffic desiring to cross, which arrives at the bridge end just after 
the bridge has started for the other side, has to wait until the 
bridge has crossed and has returned, before it can continue its 
journey. This is a disadvantage which has been felt between Ports- 
mouth and Gosport, and has affected the communication there. 
Torpoint floating bridge.—The Torpoint bridge at Devonport was 
designed by the late Mr. Jas. Meadows Rendel, and was put to work 
in the year 1834. It is built of wood and is roughly 55ft. in length 
and 45ft. in width, with a draught of water when fully loaded of 
2ft. 6in. The engine was a condensing beam engine, with cylinder | 
19in. diameter and 30in. stroke, the revolutions being thirty-five per | 
minute, and the boiler pressure 34 Ib. per square inch. 











Paper read before the Institution of Mechanical Engineers at Ports- 
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the Point at Portsmouth was designed by Mr. Rendel, and was put 
to work on 4th May, 1840. This bridge was practically similar in 
principle to the one at Torpoint, and practically similar to the new 
one which was only launched on the 13th of this month, which has 
since been towed round from the yard of the builders, Messrs. 
Allsup, of Preston, and which it is hoped the members will visit in 
the course of this afternoon. 

New floating bridge.—Except in small details the new floating 
bridge is so much like the original bridge that a description of the 
new one will be all that is necessary to give. The new bridge is 
shown on pages 266 and 267, and by a transverse section given here- 
with, showing the form of the hull. In planitisa rectangle, 100ft. 
in length of hull by 62ft. in width, and draws lft. 6in. of water. 
At each end there are two prows; those on each side and at 
opposite ends are connected with each other by chains and wire- 
ropes passing over pulley wheels on the bridge, so that they 
counterbalance. The inner ends of the prows are hinged to the 
structure of the bridge, and either of them can have its outer end 
lowered so that it may allow of connection with the shore, at the 
same time raising its fellow at the other end of the bridge. The 
fellow prows are connected by adeck at a level of about 3ft. above 
the water; this deck forms the standing place for the wheeled 
traffic. The longitudinal centre portion of the bridge is occupied 
by cabins, and engine and boiler-room, with an upper or promenade 
deck approached by a flight of steps from either end. 

Gearing and engines.—In the centre of the length of the vessel 
there is a cross shaft, carrying a mortice wheel with wooden cogs 
12ft. 4in. diameter to the pitch line; and on each end of this 
shaft there is a chain wheel 10ft. 6in. diameter, over which 
the hauling chains pass. The chains travel through the vessel in 
watertight iron troughs, which form part of the structure, and are 
employed to assist in bracing it; the chains enter and leave 
through holes considerably above the water-line, and are ee 
in the troughs upon pulleys or rollers. The mortice wheel is 

red up with a shrouded pinion in the centre of the length 
of the crank shaft of a pair of overhead compound surface- 
condensing marine engines of ordinary type. The steam cylinders 


| of these engines are 20in. and 38in. diameter, with 30in. stroke. 


The speed is sixty revolutions per minute. The engines draw 
their steam from two cylindrical boilers, each 6ft. 6in. diameter 
of shell, and 13ft. long, and each having a single flue 3ft. 3in. 


| internal diameter, terminating in a combustion chamber, from 


which there are 92 tubes of 2fin. external diameter to the back 
end of the boiler ; thence the products of combustion pass into 
the uptake and to the chimney and away. 

Chains.—The old chains will be used for the new bridge. They 
are anchored at the shore ends by being connected in vertical pits to 
heavy weights, which are assisted by strong springs, thus allowing 
of a certain amount of elasticity at the anchorage. The chains 
pass over pulleys at the top of the pits. The links are of mild 
steel 14in. diameter, and are of the ordinary shape, and without 
studs. The chains are of excessive strength for the work required of 
them, but this is one of those cases where the mere weight of metal is 
of advantage, for this weight allows of the chains being at a very 
steep angle with the horizontal when the bridge is crossing, thus 
permitting vessels drawing a great depth of water to approach 
nearer to the bridge. The angle at which the chains enter the 
bridge at the forward or hauling end is practically one of 45 deg. 
to 50 deg., so that at some few feet from the front of the bridge 
there is from 20ft. to 30ft. depth of water overthechains, Further 
than this, the chains are the portion of the work which most readily 
wears out, and which requires most frequent renewal. Their wear 
is largely due to their rubbing upon the gravel bottom of the 
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before it can proceed on its journey. This is a disadvantage which 
has to be borne by the wheeled traffic; but in the case of the 
ordinary foot traffic the bridge company have provided in addition 
to the Laie itself a service of steam launches crossing in the 
intervals between the times of the bridge starting ; so that as a 
fact, it is ible for a passenger to cross without having to wait 
for more cesoum seven to ten minutes at the utmost, It is only 
within the last few years that these launches have been established. 
Previously it was necessary to wait for the bridge or to take a 
Portsmouth wherry, there being a regular waterman’s ferry plying 
for fares between these points. The bridge will take across as a 
maximum 1200 foot passengers, or, say, one full regiment of 
soldiers. 








Cost oF THE CHICAGO EXHIBITION.—It is estimated that the 
outlay on the Chicago Exhibition will be £3,400,000 when the gates 
are opened, and that it will cost about £600,000 to carry on the 
Exhibition during the six months it is open, and to close and 
disband the different departments. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was heid on 
Saturday evening, the 3rd inst., in the ‘‘A” room of Cannon- 
street Hotel. The chair was taken by the president, Mr. F. J. 
Garnish, and Mr. James Brown, the vice-president, occupied the 
deputy chair. Designs for the proposed member's certificate were 
submitted to the meeting, and one selected and approved, the com- 
mittee being empowered to make arrangements for its production. 
After the election of new members and other routine business, Mr. 
William T, Coates, works manager to Mr. Peter Brotherhood, pro- 
ceeded to read a paper on “Ships and Guns.” Mr. Coates gave a 
history of our Navy from the time of Alfred the Great, whose 
successor Edgar mustered about 4000 galleys to defend our island 
against the Danes—and others who coveted our possessions—up to 
the present, when in many parts of the world may be seen our 
floating castles of steel, propelled by engines of enormous power 
and full of the latest machinery which scientific and mechanical 
skill can produce, In describing the transition from wooden toiron- 
built ships, Mr. Coates drew attention to the Warrior, the first 
of our ironclads, as being even now, at the age of thirty, as sound 
in the hull as ever ; and also to a rather curious difference between 
this ship and the Black Prince, which was built from identical 
drawings, and the engines of both vessels were constructed by the 
same firm—Penn and Son—but the Warrior was, and is to this 
day, superior both in steaming and sailing to the Black Prince. 
Since the introduction of ironclad ships, greater progress has been 
made up to the present time than had been witnessed for 200 years 
previously. Mr. Coates described the size and style of guns u 
at various periods, and showed that from the time of Elizabeth to 
the end of the Crimean war the science of artillery might be said 
to have remained stationary ; for, although the manufacture of the 
guns had improved, they ‘still remained the same smooth-bore, 
muzzle-loaders, firing badly-fitting round shot, which were about 
as efficient as snowballs against even 4in. armour. Since the intro- 
duction of ironclad ships, however, the improvements in gun- 
making have kept pace with the improvements in shipbuilding ; 
until we have now many guns, each firing a shot of greater weight 
than the whole broadside of the Victory at the Battle of Trafalgar. 
He thought, however, we had reached the limit of size in our guns 
for the present, and that although it might be necessary to — 
few large battleships mounting heavy guns, to act as movable 
forts, it was more necessary to have a much larger number or 
smaller ships and guns. A vote of thanks having been awarde 
to Mr. Coates for his interesting paper, the meeting closed. 
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LETTERS TO THE EDITOR. 
(Continued from page 260) 


NAVY BOILERS. 


$ir,—I have read with some interest the correspondence on 
navy boilers. It seemsto me that Mr. Howden, “ Superintendent 
Engineer,” &c., are simply writing round aboutthe subject. ‘‘Super- 
intendent Engineer ” ig somewhat adrift, but Mr. Howden does not 
mend matters by contradicting in a general way the statements 
made by the former. No one would doubt for a moment that if 
the City of Oxford’s boilers were fitted in an Admiralty ship they 
would give results equally good if worked to give the same power. 
But according to presént practice they would be required to 
generate steam on a& four hours’ trial for about 20 to 25 per cent. 
more I.H.P, than in the merchant ship, and burn about 50 per 
cent. more coal perI,H.P. Under these conditions the probability 
is that tube ends would leak quite as much with Howden’s system 
as with the closed stokehold. The trouble with tubes is not so 
much when running as when cooling down, As indicated above, a 
very important point has been left out in discussing this question, 
that is, a comparison of the coal consumed by the Navy and 
mercantile engines respectively. A reference to any of the 
published details of the former will show that —— must be much 
more extravagant on coal at full power than the latter. The 


ratio A P in Navy engines is about 5, with a cut-off in H.P. of 


po 6-75 to 7-2 
with a cut-off ‘65 to 75 in merchant vessels. In addition to the 
low rate of expansion steam has to be provided for more fans than 
is required for Howden’s system. Bilge pumps, auxiliary, air and 
circulating pumps, electric light engines, and steering engines, and 
no allowance is made for these, the I.H.P. being taken from the 
main engines alone. Ina merchant vessel on trial the auxiliaries 
may be driven by the winch boiler. 

Hence the consumption per I. H. P. is about 50 per cent. higherthan 
in merchant vessels with Howden’s system, and make any com- 


KG This brings us to what I 


believe is the gist of the whole matter, i.¢., in Navy boilers the 
ratio of heating surface per pound of coal burned is too small, and 
until this ratio is increased, leaky tubes and buckled plates will not 
be cured, no matter what system is used, except by ferrules and 
firebricks. The following figures are from two vessels, one a 
merchant vessel with Howden’s system, the other an Admiralt 


from 75 to 80 per cent. of the stroke as against 


parison of “very misleading. 


vessel. The results are taken from published details of the machi- 
nery and trials this year :— 
Merchant Admiralty 

ship. vessel. 
Total heating surface—fire gate ee 42°2 26°7 
Total heating surface—I.H.P. ee 2°03 1°69 
1.H.P.— fire grate a ae ae 20°86 .. .. 15°79 
Coals per L.H.P... .. .. «2 «- «. 1°5 Scotch 2} Welsh 
Heating surface—coal per hour, pounds 1°352 sq. ft. *752 sq. ft. 
Air pressure .. 2. cs co mm co of 3°3S86in. .. *89 to lin. 


I am quite aware that higher results have been got from Howden’s 
system, but as the trial of the merchant vessel occupied only about 
24 hours full speed and the results on trial of the Admiralty vessel 
are the means of eight half-hours, I think the comparison is quite 
fair. A comparison of the ratio of heating surface to coals burned 
shows the merchant boiler to have 80 per cent. more heating 
surface per pound of coal burned than the Navy boiler. If it be 
objected that a greater quantity of coal can be burned by 
Howden’s system, we can allow a few pounds and still leave a 
sufficient margin to account for the absence of leaks in the one 
case and the presence of leaks in the other. The fact that brick- 
ing the seams and ferruling the tubes has stopped leakage shows 
that the combustion chambers were being heated beyond what 
they could work at, and that the heating surface is too small to 
carry off the heat without damaging the structure. All this is 
quite independent of any system of forced draught, and would 
very probably occur even with funnel draught if the grate were 
made large enough to burn the same quantity of coal per square 
foot of heating surface. That Navy boilers, when made large 
enough, can be worked successfully with closed stokeholds has 
been proved beyond doubt by recent trials. Still, had Howden’s 
system been applied to them, more economical results would have 
been attained, and with much greater comfort to the stokers. 

In the smaller class of vessels the want of head room is 
undoubtedly a difficulty in the application of Howden’s system, 
but in the larger vessels there can be no difficulty in fitting it. The 
wonder is that it has not been applied before this, as it has long 
since passed the experimental stage. The re-boilering of the older 
vessels offered an excellent opportunity. 

With reference to Mr. Martin’s system, the bare statements he 
makes are of no value without details of the boiler and a record of 
the coal burned, heating surface, and fire-grate of boilers, &c. 
How induced draught can be applied in the confined spaces of an 
Admiralty vessel I do not quite see. A sketch of an ar ement 
for a first or second-class cruiser would be interesting, and would 
do more to commend it to the consideration of engineers than any 
amount of writing. Is it asking too much of Mr. Martin to favour 
your readers with such a sketch? One point, however, which both 
the closed stokeholds and Howden’s system overcome, the latter to 
& greater extent than the former, is carrying off the heat from the 
smoke-boxes and uptake. In the closed stokeholds, slides in 
the outer are iy P< a and part of the air is allowed to esca 
into the space between the casings. In Howden’s system the 
incoming air abstracts the heat from the escaping gases and keeps 
the stokehold, uptake, and funnel much cooler than any other 
system ; but with Martin’s system no means is available for this 
except the natural draught of the annular space between the outer 
and inner funnels. Without some more efficient means of carrying 
off this heat the stokeholds would be unbearable. ARTIFICER, 

Glasgow, September 9th, 


A CENTRAL STATION FOR LONDON, 


Sir,—It has often occurred to me that in the new system of 
underground electric railways lies the solution of a problem, often 
proposed, but not hitherto entertained on the ground of the 
enormous expense involved in the carrying out of any scheme for 
the purpose, viz., the construction of a central station for 
London, 

To plunge in medias res at once, it seems to me that the most 
favourable site for such a station would be Lincoln’s Inn-fields, and 
I venture to submit a sketch map of the neighbourhood, showing 
the works I would suggest. 

We have ten railway com 


‘ nies running into London, settin 
aside the ager ar an = “ . 


District Companies, viz. :—1. The 
Great Western at Paddington. 2. The London and North-Western 
at Euston. 3, The Midland at St. Pancras. 4, The Great 
Northern at King’s Cross. 5. The North London at Broad-street. 
6. The Great Eastern at Liverpool-street. 7, The London, Chatham, 
and Dover at Holborn Viaduct. & The South-Eastern at 
Cannon - street. 9, The London, Brighton and South Coast 
at London Bridge. 10. The London and South-Western at 
Waterloo, For our pet purpose these may be divided 
into three groups at the most, possibly into two only, Divided 
into three they are:—A. Nos. 1 and (?) 2, 8, and 4. B. 
Nos, 2, 3, and 4 (1) 5, 6, 7, and (?) 8and 9. C, Nos, 8 and 9 (?) and 
10. By consolidating groups B and ©, the division into two is 

ected, of which more anon. Our object is to connect all the 
above-named termini with once common centre, so as to facilitate 
crossing London from one to another, a matter of considerable 
difficulty now at times. 

Now, as a starting point, we have the new Central London Rail- 
way—already authorised by Act of Parliament—which is to run 





along Holborn, This should be connected at the North-Western 
and North-Eastern corners of Lincoln’s Inn-fields, with a station 
constructed under the Fields as indicated in the map. . By this means 
we get the station in direct communication with a line stretching 
to the Edgware-road on the west, and to Liverpool-street Station 
on the east, It should be easy to connect this line with Paddington 
terminus by a line under Edgware-road, Connaught-street, and 
London-street ; while, on the east, we are already in connection 
with the North London and Great Eastern systems, and also with 
the London, Chatham, and Dover Railway at Holborn Viaduct. 

Now, with regard to the northern stations—Nos, 2, 3, and 4— 
Euston could be best reached by Southampton-row and Woburn- 
place ; and St. Pancras and King’s Cross possibly by the same 
route. An alternative route for all three would be by Gray’s Inn- 
road, but this might involve difficulty owing to the Metropolitan 
Railway lying under Euston-road, and also, perhaps, to the sharp 
turn back from Holborn into Gray’s Inn-road, if the line of the 
streets were strictly adhered to, 
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Then, as to the three last-named lines—Nos. 8, 9, and 10—the 
two former might be reached << Central London Railway by 
means of a connection at the Mansion House vid Walbrook to 
Cannon-street, and vié King William-street to the existing City 
and South London Railway for London Bridge station, a subway 
and station being constructed on the south side of London Bridge, 
which I fancy is already talked of. An alternative to this would 
be to connect the suggested station under Lincoln’s Inn-fields with 
a line under Fleet-street vid New-square and Chancery-lane, and 
thence to run under Cannon-street. This would involve the 
construction of a longer piece of line than the first-suggested 
method, but would take an enormous amount of traffic—to the 
probable ruination, by the way, of the District line. 

We have now only the London and South-Western line to deal 
with. It is already pro to construct an underground railway 
from Waterloo to the Mansion House ; and I would suggest that a 
junction be made with that line where it reaches the Middlesex side 
of the river, either by means of the railway under Fleet-street, or 
by a piece of line between the Central London Railway and the 
proposed Waterloo and Mansion House line. 

Such is a very crude and sketchy scheme for the construction 
and working of a central station. It ought to be feasible; and I 
am convinced that, were it carried out, it would not only be a great 
convenience to the tens of thousands of people who require to cross 
London from one terminus to another, but that the railway would 
carry a vast number of other passengers, especially persons having 
business at the Royal Courts of Justice, which I suggest should be 
connected with the station by a subway. If the scheme were 
undertaken by the Central London Railway Company, or an 
affiliated company, I believe it might be made a grand success if 
well worked. 

If separate station-buildings were required, I would suggest the 
spot in Holborn, indicated on the plan, the houses thereabouts 
being old and not very valuable. It would, however, be necessary 
to have a booking- office or turnstile entrance at theCarey-street end, 
so that a subway from Holborn, with a pay-office in that street, 
would probably be sufficient. 

Having thus outlined my proposal, I must leave it for more 
practical minds than mine to work out the scheme, if it should be 
thought worth while, 


London, September 9th. F. A, BaRRavp. 





THE CAPTAIN OF THE MARY ROSE. 


Smr,—‘‘ The Captain of the Mary Rose” is a well-told, powerful 
tale; and the principal fault I have to find with it is that it is far 
too short. I wish there had been more of it. However, it is a 
story written with a rs and as you have invited criticism, 
perhaps you will afford the space for a few remarks. I may 
premise that I am well acquainted with torpedo boats—not that I 
have ever been aboard one in a real action. Who bas? I shall 
touch for the present only on the action at Portsmouth, as 
described in your issue for August 12th. The annexed little 
diagram will serve to explain what I have to say. The English 
ships lay much as shown by the letters A A A, &. B Bare the 
torpedo boats coming up to attack. 
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Now the first point that strikes me is that nothing but wild 
confusion existed on board the ships, Every one of them began 
blazing away without the slightest attempt at system. If the 
captains of the leading ships at each end of the lines had 
preserved their presence of mind, it would have been simply 
impossible for the torpedo boats to have done them any harm. 
Instead of shooting at the boats and of course missing them, the 
proper course would have been to keep up a steady cross fire in the 
direction of the radial lines 1 have drawn at CC, The boats 
must to get at the ships cross the fan, as I may call it, of projec- 
tiles. There would be, in a word, a wide area at either end of 
the lines swept by a storm of projectiles. The boats would 
have to come to the pare instead of the | a nrg 
going to them. This is beyond all question the true defence to 
torpedo boat attacks at night ; and it is always possible so to place 
pon at anchor that they can do for each other what the redoubts 
and salients of fortified places do, Vauban has shown clearly that 








the proper defence of the curtain consists in enabling the guns in 

the ions and salients to sweep along the face of the wall, or 

the trench. Stormers would then always have to cross a zone 

of fire, and it is entirely unnecessary that aim should be 

taken at anything, or that even on the darkest night the 

attackers should be made visible by searchlights. Now, the 

sides of the sbips represent the curtain; and it is, as I have 

said, possible so to dispose the vessels that their fire shall protect 

each other. In Fig. 2 I show what I mean roughly for two 

ships. Here A and B effectually protect each other on the star- 

A board and ae side 

respectively, firing 

aan and B aft. 

= If, however, as is the 

usual practice, the two 

ships are moored in 

line, or steaming in line, 

— can aid oe 

other to any extent. 

FIG .e. - Machine pan throwing 

a steel projectile one inch in diameter would very quickly do 

for any torpedo boat, as these projectiles would readily get 
through the boiler plates. 

But here I must say that in order that this kind of fire may be 
effectual, the guns must be worked very close to the water-line. 
A moment’s reflection will show that the area to be swept by 
bullets will be greatly reduced if the guns are mounted 10ft. 
or 15ft. above the water-line. I do not think this implies any 
difficulty. Torpedo guns, asI may call them, might be readily 
mounted within 2ft. or 3ft. of the water-line, and in any sea that 
would prevent them from being used, the torpedo boat could 
do next to nothing. It would take up more space than you could 
spare perhaps to dwell on this point. 

Again, we see that Mr. Clowes contemplates the possibility of 
ships fighting broadside to broadside. Not, of course, as in the 
old days at close quarters, but still within a few hundred yards of 
each other. The thing is simply impossible. There would be a 
simultaneous discharge of torpedoes, and both ships would be sunk 
in five minutes. It would simply be a race which could discharge 
her torpedoes first. My own opinion is that if I were captain of a 
man-of-war of sufficient speed and handiness, I would always fight 
out of torpedo range, with 9in. quick-firing guns, or even with 6in. 
guns. I would never give the enemy a chance to use a torpedo. I 
sbould use my own only in the last resort. Mr. Clowes perpetuates 
in a modified form Nelson’s tactics. They are utterly a thing of 
the past. The man who keeps outside a sea fight and trusts to good 
guns well served and properly aimed could knock slower ships into 
a cocked hat. But great speed and handiness are essential to 
success. I believe that it would be quite ible to produce 
cruisers of the Mary Rose type which would give an excellent 
account of battlesbips of the largest size ; but they must be very 
fast and extremely handy. 

With your permission, Sir, I should like at another time to say 
something more on this important subject. I hope Mr. Laird 
Clowes will take what I have said in good part, and I am sure that 
there are many of us in her Majesty’s ships who would like to hear 
what he has to say about the best way to fight torpedo boats. 
Though seeing that torpedo boats are his love, perhaps this is 
hardly fair. HorsE MARINE. 

Portsmouth, September 20th. 





ORDNANCE MAPS, 


S1r,—Your account of the meeting of the Federated Institution 
of Mining Engineers conveys the impression that in my paper on 
“The Ordnance Maps” I suggested that the revision department 
—the immediate establishing of which I hold to be absolutely 
necessary—should be ‘‘ controlled in some of the working details 
by volunteer committees from topographical and other societies.” 
I certainly did not make such an idiotic suggestion, and cannot 
conceive how the idea can have been attributed tome. Those who 
know anything about the Ordnance Survey are aware that through- 
out the kingdom there is dissatisfaction with the naming of places, 
the spelling of names, and the description of antiquities, &c., on 
the maps. The Ordnance Survey officials profess to have three 
authorities for every name or description, but these ‘‘ authorities” 
are too frequently the first three persons met with in the locality. 
All I ventured to suggest in my paper, as I had previously done to 
the Committee of Inquiry, was that a consultative body formed 
from the local societies would probably furnish better information 
than ‘‘the man in the street.” 

Will you permit me to add that I do not agree with the resolu- 
tion passed by the meeting in reference to a new set of maps on a 
scale of two chains to the inch—the whole tenour of my paper was 
against it. The Ordnance Survey is overloaded with work, which, 
under present arrangements, it cannot cope with. Ido not think 
it is the proper business of a State institution to supply special 
plans for private purposes. The resolution was put after the dis- 
cussion of my paper had closed, and I had no opportunity of 
speaking against it. Ina large meeting it met with little support, 
although out of respect to the president, from whom it emanated, 
it was not directly 7. Henry T. Crook, 

9, Albert-square, Manchester, September 20th. 





TESTING STEEL. 

S1r,—I shall be obliged to anyone who has had sufficient ex- 
perience, for information on the following point :— 

I have recently had occasion to carry out a number of tests of 
steel plates. The results I have, of course, tabulated in the usual 
way. It so happens that I have met with certain remarkable 
exceptions in the results obtained. For example, a dozen speci- 
mens gave within a small fraction the same percentage of extension. 
Then I came across one with a difference of 18 or 20 per cent. 
So far as I can see the conditions of testing are uniformly alike. 


; 1 am told, however, that it is the usual and correct practice to 


reject the exceptional results on the ground that they represent 
errors of observation or errors in the machine, and that, in short, 
it would be quite unfair to the plates to give these results with the 
tables. 

I am a young hand at testing work and ignorant of the accepted 
practice in such cases, What is the right thing to do? Shall I 
assume, against my rooted conviction, that I must have made a 
mistake, and say nothing about these exceptional] results, making 
up the proper number of trials with other test pieces, or shall I give 
all the particulars ? 

To put thisin another light—is it or is it not the practice to allow 
in testing for personal error when there is apparently good reason 
to believe that a mistake has been made ? Youne Hanp. 

Birmingham, September 21st. 





CYLINDER CONDENSATION. 


Srr,—If Mr. Bodmer will look again at what I have written, he 
will perhaps see that I have not, as he thinks, referred to the pro- 
portions of a steam engine, but to its shape—quite a different thing. 

Lengthening the stroke as he proposes would not have the effect 
he anticipates, The clearance surface is not more effective as a 
condenser than any other portion of the cylinder between the end 
and the point where cut-off takes place. A cylinder 12in. in 
diameter with a cut-off taking place at one foot from the end, 
ex at each stroke ‘7854 + ‘7854 + 3:2 = 4°77 square feet. A 
cylinder half the diameter, to be of the same power must cut-off 
at 4ft., and the surface exposed will be nearly 6°5 square feet. 

To work out the minimum possible cooling surface for any given 
conditions of piston speed, power, and pressure, constitutes an 
interesting problem concerning which I should like to see Mr. 
Bodmer’s views, 

Without going into detail I may say that I think rough surfaces 
have a greater condensing power than smooth surfaces. I think 
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that steam when shot through crooked pipes with abrupt bends 
undergoes liquefaction. The mere want of area in a port is not 
sufficient to account for the want of economy often met with in 
some engines with small ports. 

I happen to know at this ta d engine in which 
the condensation is very small indeed in the high-pressure cylinder, 
while it is simply enormous in the low-pressure, which takes its 
supply from the former through ports which are large enough for 
anything, but extraordinarily bent and contorted, owing to the 
use of peculiar valves. 

If Mr. Bodmer asks me: why steam should be liquefied by 
turning sharp corners and striking violently against rough metal 
surfaces, I can only say that I do not know ; I simply give the 
results of my observation. 

London, September 13th. 





Mr. X. 


Sir,—Referring to Mr. Bodmer’s letter in your last issue, in 
which he compares the working of our engines with those of the 
Iona, and expresses a wish to be informed as to the clearance 
surfaces of the former, we have pleasure in supplying this informa- 
tion, and add thereto particulars as to the clearance volume. The 
following are the means of top and bottom of each cylinder :— 

High. Intermediate. Low. 
Clearance surfaces, sq. ft... 10°38 .. 20°7 87°75 
Clearance volumes, cub. ft... “441... 7 1°78 

With reference to the clearance volumes, it should be mentioned 
that the port openings are especially large relatively to the piston 
area. We take this opportunity to correct a fairly obvious clerical 
error in the data we furnished you, viz., the priming should have 
been given as “less than ‘5 per cent.” instead of 5 per cent. 

For Hick, HARGREAVES, AND Co., Limited. 


E. J. Brown, Secretary. 
Bolton, September 13th. 





SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Smr,—Many of your readers will be pleased to hear that the 
eminent firm of Messrs. Priestman Brothers, of Hull, has secured 
the licence for the manufacture and the export of the reversing 
propellers and gears which I have described, as applied to oil 
engines used for marine purposes, for their own and other boats, 
I had the pleasure of submitting my models to Messrs, Priestman, 
and they have been experimentally developing the matter. I am 
pleased to be able to state that the trials have thus far shown that 
the system is answering its purpose admirably ; so well, indeed, 
that a larger boat than the one which has already given t 
satisfaction is now being built and fitted, and will, it is hoped, be 
launched within two or three weeks. The name of the above firm 
is a sufficient guarantee that the whole matter will be properly 
conducted ; and I am happy in being able to state that the develop- 
ment of the system I have advocated is in such good hands, 

In conclusion, Ihave again to thank you and the very many 
kind friends who have honoured me with their encouragement 
while enunciating principles which are indisputably right in theory, 
and are being found to be fully substantiated in practice. 

RoBERT McGLasson. 
39, Dagnall Park, Selhurst, S.E., London, 
September 15th. 


BRAKE HORSE-POWER. 


Sir,—Your correspondent ‘‘ Old Hand ” first assumes that which 
8 an impossibility, and then says :—‘‘ If so, then the extra heati: 
is got for nothing.” If we have an engine working, say, at 1 
indicated horse-power, and find by exact brake measurements 
90-horse power, then reduce the area of friction in the brake 
blocks until they become hot, we must—to get the true brake 
horse-power—find the quantity of heat lost and add it to the power 
shown by the brake. With a given indicated horse-power we may 
take the result either in work or heat ; but, to use an old phrase, 
**We cannot both eat our cake and have it.” 
Durham, September 19th. C, L, STEAVENSON, 
Str,—Ounces of facts when not properly understood are the 
most dangerous things in the world—more so then even bushels of 
theory. Has ‘‘Old Hand” never heard of the difference between 
temperature and quantity of heat? or does he imagine that 
because short i become more highly heated than long 
ones, it is therefore er to work a shaft in a short bearing 
than in a long one when both are kept cool? Clearly enough 
when the number of blocks is reduced the facilities afforded 
for carrying off the heat generated are reduced in pro- 
portion. Hence, though the quantity of heat may be 
the same in both cases, the temperature is higher when the 
blocks are fewer. Has ‘‘Old Hand” ever measured the resultant 
temperatures of the cooling water in each case? for, if not, his 
observations on its quantity are utterly meaningless, asthey give 
no indication whatever of the relative ts of bh ted 
Leeds, September 20th. 





A. H. BARKER, 


SOUTH KENSINGTON EXAMINATIONS. 


Sir,—I was greatly interested in ‘‘ Omicron Pie’s” letter on the 
above subject, and your remarks thereon, with both of which I 
thoroughly agree. A curious case came under my observation 
some time ago. One of my friends—a man of university education 
and a double graduate (in honours)—himself told me that one year 
he entered for the South Kensington examinations in steam and 
applied mechanics in the honours stage. In steam, he informed 
me, he answered all the questicns, and, he believed, fully. In 
applied mechanics, being unwell at the time, he tried not more 
than half the questions allowed, and these he answered imperfectly. 
When the results arrived he found he had failed in steam and had 
been awarded a first in applied mechanics. 

I have noticed several cases of the same sort. Two boys known 
to me both entered for the eames stage in electricity in the 
same year, one of whom, I knew, could not possibly pass the exami- 
nation, and the other, a lad of—for his age—brilliant attainments, 
The former obtained a “ first,” the latter failed ! 

Of course, the above might be accidents, such as are common to 
all examinations; but I have heard many teachers make the same 
complaint about the “ fluky”” way the papers seem to be examined. 
I enclose my card. 


September 21st. Rao Sicma. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

FOLLOWING on the Baldwin Engine inquiry was another Royal 
Commission, convened for the purpose of inquiring into the 
charges made by William Francis Schey in the Legislative 
Assembly, on the 9th March last, ‘‘ so faras those charges —— 
or impeach the honour or the integrity of Mr. Eddy, the Chief 
Commissioner of New South Wales Railways, or the honesty 


or purity of his action in the management and administration of | gaff 


the New South Wales Government Railways.” 

The investigation is now completed, and the general finding of 
the Commission is what all the fair-minded people in New South 
Wales ex —which is as follows :— 

(1) ‘That there is no truth in any of these charges affecting 
Mr. Eddy or any of the Railway Commissioners.” (2) ‘‘That 
no shadow of suspicion or doubt rests on the honour or 
integrity of Mr. Eddy, or on the honesty or purity of his actions 
in the management and administration of the railways of New 
South Wales.” Furthermore, they state “that after a careful 
examination of these charges, we find that no instance of Jobbery 
or mal-administration has been proved, but that, on the contrary, 
the evidence shows that the contracts made by the Railway 
Commissioners are much more stringent in their provisions than 





they formerly were, and that the Commissioners have taken every 
reasonable precaution to insure their due performance. On the 
whole, the administration of the railways by the Commissioners, so 
far as it has come under our observation during this inquiry, has 
beer productive of greater economy and more thorough efficiency 
in the service,” 

The Sydney Morning Herald says:—‘‘Those proceedings, we 
venture to say, were, ty their character, the cause at once of 
indignation and shame to every patriotic and self-respecting 
citizen of the Colony—indignation to see the waste of public time 
and money involved in so utterly groundless a procedure, and 
shame to see a highly-placed and much respected public servant 
forced to stand in the position of an d, and to answer 
charges which it is now obvious were wholly destitute of founda- 
tion. It should be borne in mind that this Commission was 
appointed on the strong representations made by Mr. Eddy to the 

inister for Railways, so as to enable him to give a public 
refutation to the allegations made by Mr. Schey in Parliament under 
the cloak of privilege. It is noteworthy to remark that, before 
Mr. Schey would repeat one word of his accusations in open court, 
he required an indemnity from Mr. Eddy that he would not be 
proceeded against for anything he said, and, notwithstanding this 
> we he utterly collapsed in the whole of his alleged 
charges. 

The Government of South Australia has accepted the tender of 
Messrs. Carter, Gunnow, and Co., of Sydney, for the Happ Valley 
Waterworks Tunnel—in concrete—for the sum of £98,054, condi- 
tionally on the contractors agreeing to employ men who at the 
time of their employment have resided six months in South Aus- 
tralia, and a further stipulation that the contractors obtain all 
goods, materials, and plant uired on the work in South Aus- 
tralia. The lowest colonial tender was £23,600 above the accepted 
one, 

The Sewerage Committee of the Melbourne Metropolitan Board 
of Works have had under consideration two sections of the outfall 
sewer. The adopted tender of the section extending from 10 miles 
74 chains to 12 miles 50 chains was that of J. Falkingham for con- 
crete with brick lining for £20,512 17s. 11d. 

The New South Wales Government bas again invited tenders 
for colonial manufactured steel rails. The specification is for 60 lb. 
and 714 lb. steel rails, 30ft. long, in quantities of 25,000 tons per 
annum for three years, and at the rate of 50,000 tons per annum 
for the last two years; delivery to commence not later than 
August, 1894. A cash — of £15,000 is to be made by the 
contractor, and a fine of £500 per week in default of non-comple- 
tion of contract. Tenders will be received up to eleven o’clock on 
the morning of December 7th, both in London and Sydney. 
Attention is drawn to the fact that imported pig iron will be 
liable toa duty of 10 per cent. from January Ist, 1893, but this 
cannot be considered of much moment, as already deputations 
have waited upon the Minister from all the principal engineers and 
ironfounders urging him to admit pig iron duty free. 

rade in New South Wales is still in a very bad state, one of the 
most noticeable features since the imposition of the tariff being the 
number of large sailing ships arriving in Sydney in ballast trim, 
coming for a homeward cargo of wool. 

Much has been said on the question of colonial-made coke as 
com with imported coke. Mr, William Knox, secretary of 
the Broken Hill Proprietary Company—the largest consumers of 
coke in the Colonies—recently wrote to the Colonial Treasurer on 
this subject. He states that his company has found that colonial 
coke has, on an average, more than 6 per cent. more ash than the 
English brands in use ; moreover, it is more friable, and generally 
arrives at the mine in small pieces, and that it has not sufficient 
density to withstand the charge in the smelters. With abrasion in 
transit the loss is as much as 9 per cent. The difference in quality 
of colonial coke with the imported is so great that the company has 
been compelled to get the English and German brands, to the 
almost entire exclusion of the Australian manufacture. This 
oe a alone uses about 1000 tons a week when in ordinary 
work, 

The report of the Department for Mines for the year 1891 shows 
that the total quantity of coke manufactured in New South Wales 
was a little over 30,000 tons, the highest price obtained being 35s. 
per ton, that of the Co-Operative Coal Company’s, at Plattsburg, 
Newcastle, the ruling price being 20s. per ton. 

Nearly 114,000 tons, valued at £207,000, were imported during 
the year 1891, the quantity and value from the different countries 
being as follows:—From Great Britain about 71,000 tons, valued at 
£126,000; from Germany about 28,500 tons, valued at £54,000; 
the remainder being divided between Holland, Belgium, New 
Zealand, and Victoria. 

A contract has been let to Messrs, Baxter and Saddler for the 
construction of a single line of railway from Cortamundra to 
Temora—N, S. W.—a distance of thirty-eight miles, for the sum 
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guns, and two Gatlings. There will be six torpedo tubes, one in 
the bow, one in the stern, and two training tubes on each broad. 
side. The motive power will consist of two vertical triple-expan- 
sion engines, pl parallel, but in separate watertight compart- 
ments, and driving twin screws. The diameters of the cylinders 
are 265in., 39in., and 63in, respectively, for high, intermediate 
and low-pressure cylinders, The length of stroke is 26in, The 
collective indicated horse-power will be 5400-horse power when the 
engines are making about 185 revolutionsa minute, The main 
condensers will each have a cooling surface of about 3957 square 
feet, with independent pumps, asin other ships. There will algo 
be in each engine-room an auxiliary condenser of sufficient capacit; 
for all the auxiliary machinery. Each of these condensers wii] 
have a combined air and circulation pump. Steam will be supplied 
by three double-ended, horizontal, return-fire tubular steel boilers 
and two single-ended boilers. Two of the double-ended boilers 
will measure 11ft, 8in. in diameter and about 18ft. lin. in length, 
The remaining boiler of the three will have the same diameter as 
the other two, and a length of 18ft. 8hin. The two single-ended 
boilers will have the same diameter, and be 9ft. Sin. in length, 
All of the boilers are constructed to work under a pressure of 
160 lb, per square inch. They are placed in six water-tight 
compartments, Each of the three double-ended boilers will have 
four and each of the two single-ended boilers will have two 
corrugated furnace flues of 3ft. 6in. internal diameter. The total 
heating surface will be about 10,966 square feet, and the grate 
surface 336 square feet. There will be in each middle boiler com. 
partment an auxiliary feed pump. Each main and auxiliary feed 
system will be complete in itself. There are two smokestacks, 

he forced draught system will be that of the closed ashpit, with 
one blower in each compartment. The usual small engines fitted 
to all the new cruisers are supplied tothe Marblehead. The piston 
speeds at maximum power and the cylinder ratios for the 
machinery, with a 26in. stroke, are:—Revolutions per minute, 185; 
speed of piston in feet per minute, 801°7 ; cylinder ratios, 1, 2-166, 
and 5655, The normal coal allowance is fixed at 200 tons. The 
bunker capacity admits of 435 tons, 

Catskill Mountain cable railway.—A steep grade cable railway has 
recently been opened in the Catskill Mountains, New York State, 
It extends in a straight line from the Catskill Mountains Railway 
to the Catskill Mountain Hotel. It is 7000ft. line, with a rise 
of 1630ft. in that distance. The maximum grade is 34 per cent., 
and the average grade 12 per cent., or about 1 in 3 and 1 in 8} 
respectively. There are three rails, the middle one being common 
to both tracks, and about midway isa double track 100ft. long, 
where the trains pass, The gauge of the track is 3ft. The track 
is laid with 35 1b. rails, and there is nearly half a mile of timber 
trestles. There are two trains, each consisting of one passenger 
and one baggage car, the former seating seventy-five persons, and 
mounted on a pair of four-wheel trucks or ‘‘ bogies.” They are 
built at an angle of 10}deg. There are two 1}in. cables, the ends 
fastened to the trains, and the breakage of either cable would apply 
the brakes. The cables pass round winding and driving drums at 
the summit, where the power plant is located. The plant consists 
of two Hamilton-Corliss reversing engines, with cylinders 12in, by 
30in., driving two differential winding drums 12ft. diameter, 
placed tandem. Steam is supplied by two 150-horse power vertical 
tubular boilers, 4ft. 6in. diameter, carrying 125 lb. working 
pressure. The tubes are 2hin. diameter and 15ft. long. The 
engines are controlled by the tbrottle-valve, reversing lever, cut- 
off gear and brakes, and all the levers are placed in an operating 
tower from which there is a clear view of the line. The cars are 
fitted with hand and automatic brakes, the latter gripping the 
timber guard rails. The cables are supported on idler pulleys 30ft. 
apart. 

Car transfer steamer.—A new through freight route has recently 
been opened involving the crossing of Lake Michigan from 
Kewannee on the west coast to Frankfort on the east coast, a 
distance of 60 miles. For this service two steam ferry boats or 
transfer boats have been built, and as they have to encounter 
storms and heavy seas, and heavy running ice in the winter, they 
are necessarily very strong. The boats are of oak, with iron sg | 
to prevent damage by ice, and are braced to prevent crushing if 
nipped by heavy ice. They are 267ft. long, 52ft. beam, 18ft. depth, 
with 12ft. draught. The bow is built up to a height of 25ft. above 
the load line for a length of 50ft. back from the stern post, so as 
to throw off high waves. The displacement is 2550 tons. There 
are four tracks, converging into two at the stern, where the cars 
are run on board. The two middle tracks carry each seven ordinary 
box freight cars 34ft. long, and the two outer tracks carry five cars 
each, or twenty-four cars in all. The cars will be secured to the deck, 
and also fastened by vertical wedges between the sides of the car and 
vertical posts, to prevent them from shifting. There are twin 
screws at the stern, and a single screw at the bow, which will tend 
to drive away floating ice, They are worked by three horizontal 
d engines, with cylinders 20in. by 36in. and 40in. by 36in. 











of £84,839. There will be little bridge work of any q' % 
and the earthworks will be light throughout. Iron rails now in 
= be used for the branch lines, and steel rails on the main 
trunk line, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

United States Navy.—Cruiser No. 11 was launched at Boston, 
Mass., in August, and named the Marblehead. She is one of 
three cruisers authorised in 1888, to be of 2000 tons displacement, 
and 17 knots speed. The other two were built and launched at 
Baltimore, Md., some time ago, and will be completed soon. They 
are named the Detroit and the Montgomery. e contract price 
in each case was 612,500 dols., and the time allowed for completion 
was thirty months. The Marblehead has a length of 257ft.; 
beam, 37ft.; draught, 14ft. 6in. She has a topgallant forecastle, 
extending well aft, a long raised poop, and a comparatively short 
well amidships, flanked on each broadside by three gun sponsons, 
Connecting the topgallant forecastle and poop deck is a bridge 
30in. wide. This bridge starts from forward in two parts, each 
30in. wide, runs along the sides of the smokestacks, or “funnels,” 
and fire-room hatches, uniting abaft these, and continuing as a 
single bridge 3ft. wide to the p. A protective deck covering 
all vital parts extends over all. This deck is curved whaleback 
fashion. It has a thickness on slopes, over vitals, of 0°43in., on its 
upper or flat portion of 0°3in., and an average thickness forward 
and aft of 0°37in. A coffer dam 15in. wide, filled with cellulose, 
runs above the protective deck alongside of the fore-and-aft bulk- 
heads. The top of this coffer-dam is 4ft. above the load water- 
line. Athwartship bulkheads are worked from the coffer-dam to 
the ship’s side, forming a girdle of water-tight compartments. In 
addition, the coal bunker space is so p' above the protective 
deck and against the sides of the vessel as to greatly increase the 
protection afforded to the machinery and boilers. The stem and 
stern posts are of cast steel, and the rudder is of the same type as 
that furnished the Cincinnati and Raleigh, but it is not balanced. 
The rig of the Marblehead is that of a two-masted schooner. She 
will be — with a fore and mainsail, two jibs, staysails, and 

topsails. The sail area will be very limited. The conning 
tower is placed on the topgallant forecastle, on the midship line, 
and close to the break of the forecastle deck. It has a 2in. steel 
a nay Directly forward of the conning tower, and capable of 
ing readily cleared away when going into action, is the pilot 
house. Over the pilot house, and running athwartships to the 
extremities of the forward gun sponsons, is a bridge 4ft. wide. 
The gun sponsons on the raised decks and the forward and after 
gun sponsons on the main deck admit of direct ahead and astern 
fire. The central sponsons admit — of free action to the gun 
shields. The battery of the Marblehead will consist of two 6in. 
breech-loading rifles, mounted on the forecastle deck, and eight 
4in. rapid-fire guns, placed six on the main deck and two on the 
raised poop deck. e secondary battery will be made up of six 
6-pounder rapid-fire Hotchkiss guns, two long 1-pounder Hotchkiss 





Steam is supplied by three boilers, carrying 125lb. pressure. The 
speed will be about ten kncts. The vessels will be lighted by 
electricity, and have electric search lights to facilitate navigation 
and landings at night. On the high bow is the pilot house, with 
sleeping quarters behind it. 

Steam lightship.—The first of four lightships of a novel type has 
recently been completed at West Bay City, Mich., and floated down 
the Welland Canal and the St. Lawrence to the sea. Length over 
all, 118ft. 10in.; moulded beam, 26ft. 6in.; depth of hold, 14ft. 6in.; 


draught, 8ft.; displacement, 350 tons ; sustained seas , 9 knots, 
The hull is of iron, divided into five compartments. e propelling 


— is for use in rough weather, and in case the vessel has toslip 
er moorings ina gale. It consists of a 6ft. cast iron propeller, 
driven by a compound engine with cylinders l4in. by 16in. and 
24in. by 16in., steam being supplied by two cylindrical return- 
tubular boilers 8ft. diameter and 9ft. long, each having a 36in, Fox 
corrugated furnace flue. There are two iron masts to carry the 
signal lights, day marks and sails, consisting of two trysails and a 
jib. The hawse pipe is in the sternpost, sloping down at an angle 
of 45 deg., so as to reduce the strain on the vessel. The windlass 
is handled by a donkey engine and boiler. There is a 50001b. 
mushroom anchor, a 2500 1b, bower anchor, and a 2000 Ib, harbour 
anchor, together with 250 fathoms of 2in, steel link chain. Fresh 
water is stored in tanks with a capacity of 4500 gallons, and a 
distiller, condenser, filter, and aérator are provided. The boat is 
lighted throughout by electricity, including the signal lights and 
flashing apparatus, The dynamos are driven by two high-speed 
engines, and supply eight arc lamps of 100-candle power in the 
signal lanterns, and twenty incandescent lamps of 16-candle power 
in the rooms, &c. The fog bell on the forecastle weighs 1000Ib., 
and is operated by a hand lever; and there is a fog whistle 12in. 
diameter, operated by a cam driven by an engine, which can be 
heard fifteen miles in clear weather. The four vessels will cost 
214,000 dols. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE holding of the meetings of the Iron and Steel Institute and 
the Association of Chambers of C ce led to the absence of 
some of the leading iron and steel makers and other manufacturers 
of the district from ‘Change in Birmingham to-day—Tbursday. 
The absentees did not, however, lose any great deal in the way of 
business. In one or two branches some improvement was reported, 
finished iron orders being a little more numerous ; but, generally 
speaking, trade was still quiet and prices very low. The end of 
the quarter and the approach of the October quarterly meetings 
poe any heavy buying just now in the manufactured iron 

epartment, but a more potent factor is the lack of demand on 
export account, and which so greatly affects merchant trade. 
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The quarterly meetings are fixed for the 12th and 13th respec- 
tively of next month, and no announcement has yet been made by 
the marked-iron houses of any intended alteration in prices, Pig 
jron and coal is at such a figure that quotations of marked iron 
cannot easily go lower, and in the present state of demand an 
advance would be almost out of the question, It could only lead 
to orders more than ever going into second and third-class quality 
channels. It is anticipated therefore that the present figure of £8 
for marked bars and £8 12s, 6d, for the Earl of Dudley’s make, 
togetber with £9 to £9 103, as the standard for sheets and plates, 
rolled by the list houses, will be re-declared. In that event, second 
and third-class finished iron will see a continuance of the present 
rates of £6 15s, to £7 for good merchant bars, and £6 for common 
to £5 15s. as the minimum rate in some instances, 

Ironmasters occasionally this week report the receipt of more 
orders and inquiries, but any attempt to advance prices checks 
business. Production in all departments of the malleable trade 
has been so much curtailed of late that the slightest increase of 
demand makes itself promptly felt, and many mills that have been 
running short time through the summer are now working up to 
their full capacity, though the volume of trade is still much under 
the average. Manufacturers of black and galvanised sheets here 
and there are meeting with a better demand, and a shade better 
prices are obtainable. Stocks have recently declined, and some 
manufacturers of galvanised sheets having secured contracts up to 
the end of the year, are asking an advance of 2s, 6d. to 5s, oad 
ton. Best working-up and galvanising sheets in the black realise 
£7 10s. to £7 15s. as an average for doubles, and £7 to £7 5s. for 
singles, common qualities being £6 15s, Galvanised corrugated 
sheets are £11 5z, to £11 10s, Liverpool. 

Hoops are in exceptionally good demand for home and export, 
and prices, which have been hardening week by week are now 5s. 
per ton higher than in June. The £6 10s. figure formerly pre- 
vailing is now nearer £6 12s, 6d. to £6 15s. Demand for common 
bars is increasing, consumers being desirous to replenish supplies 
which bave got down very low. 

The steel trade is active, and engineering and bridge building 
sections are affording a good deal of work. Steel stamping sheets 
are quoted £9 103. singles, £10 10s, doubles, and £11 10s. lattens. 
Steel tray sheets are £11 10s. for 26 w.g., and £10 15s, to £11 
for 24 w.g. Steel nail sheets are £6 10s, to£7 asa minimum. A 
new steel plant is about to be put down by the Round Oak Iron 
and Steel Works Company, near Dudley. A large demand exists 
in Birmingham for steel strip, a great deal of which at present 
comes from Middlesbrough. The Round Oak Company believe 
they will be able to secure a considerable portion of this trade, and 
the erection of the works, which has been delayed for some time, is 
now to be preceeded with immediately. 

Galvanised sheet makers are expressing much satisfaction this 
week at the drop which has occurred in spelter prices. In epite 
of the efforts of the German manufacturers, spelter bas fallen 50s. 
since the month opened, and upwards of £4 in two months. 
Spelter, which twelve months ago realised £24, has been selling 
this week in some instances at as low as £18 at the ports. Such a 
figure shows conclusively the impotence of the continental syndi- 
cate to maintain prices at anywhere near the official minimum. 
The Silesian and Rhenish producers, who were bound by an agree- 
ment not to sell below £23 per ton delivered London, some time 
ago prevailed upon the Belgian and English producers to join the 
combination. The agreement, however, terminates at the end of 
this month, largely because of American competition. In order to 
meet the state of the market, the combination lately reduced their 
minimum price to £22 per ton at London, It is clear, however, 
from the prices quoted this week, that it is impossible to enforce 
such a minimum, As a matter of fact, there is no justification for 
upholding prices by artificial means as long as producers are 
making £7 to £8 per ton profit, as they are doing at the present 
cfficial minimum, whilst consumers are, with few exceptions, losing 
money. 

ay is to be reported in the state of the pig iron trade, 
either as regards demand or prices. Considerable firmness pre- 
vailed under both heads this afternoon in Birmingham. Pro- 
ducers and vendors announced that they were pressed for deliveries 
more rapidly than they could fill orders. The demand is for both 
foundry and forge iron, and makers are hesitating whether to 
accept more contracts at once or wait until next month. Further 
new buying is expected next quarter, meanwhile prices are being 
advanced to keep off inconvenient pressure by consumers. 

Best Derbyshire pigs are advanced to 46s. 6d., and occasionally 
47s. delivered, Northamptons 45s, 6d., and Lincolns 50s. Good 
foundry numbers are ls, 6d. above these figures. Hematites are 
57s, 64. to 58s, 6d. for Welsh sorts delivered here and 60s. for 
Cumberland. Native pigs keep at 65s, to 67s. 6d.; hot-air 
all mines, 50s, to 52s. 6d. for foundry, and 38s, 6d. upwards for 
common, These better rates seem likely to be maintained in con- 
sequence of the small stocks at the furnaces ; but prospects are not 
- i “uated good to cause more furnaces to be got in readiness 
or work. 

The chief district bridge builders and gasometer and boiler- 
makers are consuming good quantities of locally-made iron and 
steel just now; but a large tonnage of rails, girders, and boiler 
plates is still obtained from outside districts, owing to the lower 
rates. Vice and anvil makers and edge-tvol manufacturers report 
an average amount of business. 

The manufacture of heavy chains, an entirely new industry at the 
Round Oak Iron and Steel Works, has made considerable progress 
since it was commenced. The chain produced by the company is 
now in considerable favour with the British Admiralty, with whom 
a second contract has been obtained to supply chain at ren.unera- 
tive prices. A second important contract has also been secured 
with the Mersey Dock and Harbour Board for the whole of the 
Board’s requirements for a further twelve months, following the 
completion of the contract already in execution by the company. 
A test machine has been put down, which will enable the company 
to test chain up to a strain of 150 tone, which will effect a 
considerable saving to the company. 

The Excelsior Steel Tube Works, Bournbrook, Birmingham, 
have just started a new mill, machinery, and engine, which have 
been in course of construction for the past twelve months. The 
new portion of the works have cost something like £12,000—at 
least this was the sum set aside for the purpose on the formation 
of the company. The whole of the machinery and engine of 
100-horse power has been supplied by Messrs. Zinney Brothers, 
engineers and machinists, Birmingham, and has been erected 
under the supervision of Mr. James Hudson, managing director 
of the company. It reflects great credit on Messrs. Zinney that 
the works have been completed and started three weeks in advance 
of the time agreed upon, 

The ironworks of the Pelsall Coal and Iron Company have just 
been offered for sale at Birmingham. The auctioneer stated that 
the ironworks had had the reputation of being second to none in 
South Staffordshire for many years. It had been customary to 
produce strip and bar iron of greater width than at any other 
works in the district. The property was eventually withdrawn, 
be nie bidding only reaching £8400, or £2000 below the reserve 

A joint meeting of the representatives of the miners of Cannock 
Chase and the colliery owners of the district has been held to con- 
sider the advisability of ceasing work at three-quarter time on 
Saturdays, The miners asked for the concession, which the owners 
consented to grant except with regard to cases of absolute neces- 


sity, such us accidents or exceptional f trad i 
demanded a full day’s work, . Se ee ee 








NOTES FROM LANCASHIRE. 
(From cur own Correspondents.) 


Manchester.—There is still no im i i 
, . provement in the unsatisfacto 
outlook of trade that I have reported recently, and a tone of F¥ 








pression continues to characterise b generally. A want of 
confidence in the future is so prevalent that there is no disposition 
to enter into more than hand-to-mouth transactions, and the 
advanced prices which have recently been ruling for pig iron are 
gradually disappearing. Makers’ quotations do not give way to 
any very material extent, but in the open market there is a decided 
want of firmness, and although for immediate delivery prices are 
well maintained, there is little doubt that forward sales would in 
many cases be booked at considerably under current quotations, 
but there is really little or no inquiry to test the market in this 
direction, The finished iron trade remains in the same depressed 
condition that has been reported for some time past, and prices 
are only maintained by the fact that manufacturers are already in 
the position that they are not covering the actual cost of produc- 
tion. The outlook in the steel trade is also anything but 
encouraging, and in raw material prices seem to be tending steadily 
downwards, whilst in manufactured material some excessively low 
quotations are now coming upon the market. 

e hester Iron Exchange on Tuesday was not more than 
moderately attended, owing to many of the usual representatives 
being absent at Liverpool, in connection with the Iron and Steel 
Institute meeting, and business all through was extremely slow, 
with an easier tone in prices, so far as outside brands of pig iron 
offering in this market are concerned. For local and district 
brands quotations remain practically unchanged, La hire being 
still based on about 44s, ba. for forge to 46s. for foundry, with 
Lincolnshire averaging 43s, 64. for forge to 45s. 6d. for foundry, and 
Derbyshire from 45s, for forge to 48s, 6d. and 49s, for foundry, 
less 24, delivered Manchester. There is, however, only a very 
small weight of business doing at these figures, and in some cases 
makers are finding it extremely difficult to effect sales at current 
rates. Middlesbrough iron is steadily receding from the recent 
advance, and good foundry brands could now be bought at about 
48s, 4d. to 48s. 10d., net cash, delivered equal to Manchester, 
although for one or two special brands makers are still nominally 
holding out for 1s, to 1s, bd. above these figures. Scotch iron is 
also lower, and prices vary considerably, owing to the exceptionally 
low freights now ruling for shipment. Delivered at the Lancashire 
ports, Govan could be bought at from 45s, to 45s, 6d.; Carnbroe, 
about 46s, 6d.; Eglinton, 47s, 6d.; and Glengarnock, 48s, 6d., net 
prompt cash. 

Manufactured iron makers are still only securing new business 
in very small quantities, with forges barely kept going from hand 
to mouth. Prices, however, remain without any quotable change, 
and for delivery in the Manchester district average £5 15s. for 
Lancashire, to £5 15s, and £5 17s. 6d. for North Staffordshire bars ; 
£7 5s. for Lancashire sheets, to £7 7s. 6d. for Staffordshire 
qualities; and £6 5s, for random, to £6 10s, for special cut lengths 
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‘here is only a limited business coming forward in the steel 
trade, and hematites are gradually easing ¢cwn, ordinary foundry 
qualities being readily obtainable at about 57s. 6d. to 58s., less 2, 
with steel billets not averaging more than £4 10s. to £4 11s. 6a. 
net cash, delivered in the Manchester district. In steel plates, 
both for boiler-making and shipbuilding purposes, some very low 
prices are now being quoted generally. Delivered in the Man- 
chester district, steel boiler-plates could be bought at from £7 to 
£7 2s. 6d., although some makers still do not quote under £7 5s.; 
and for delivery ex steamer Liverpool, prices considerably under 
these have been quoted, and steel boiler-plates being offered at 
£6 15s., and ship-plates at £6 5s. per ton. 

In the metal market there is only a very slow inquiry, users of 
manufactured goods holding back in anticipation of lower prices. 
List rates so far are unchanged ; but business at low figures has 
been done in some cases, and the tendency is downwards. 

The position in the engineering industries remains much as 
repo: last week ; except that some of the leading firms who 
have specialities are kept fairly-well engaged, there is a more or 
less general slackness, with new work coming forward more slowly, 
and many of the shops worse off for orders than they have been 
for a very considerable time past. 

In the marine engineering and shipbuilding industries the out- 
look is mest discouraging. During the past week I have taken the 
round of the principal establishments in Liverpool and on the 
banks of the Mersey, with the result that I find the depression I 
have previously referred to, if anything, still more marked. 
Amongst engineers, the only marine work of any importance that 
is being got is in alterations of existing machinery or renewals of 
boilers. Messrs. Rollo and Sons have in hand the conversion to 
a tae of the engines in a couple of the Pacific boats, 
and Messrs. Fawcett and Preston are making some alterations of 
the engines and re-boilering the Riofa, a Spanish boat, owned by 
Messrs. MacAndrew and Co., whilst they have also in hand several 
boilers of marine type for the Mersey Docks and Harbour Board. If 
the shops had to depend solely upon marine work many of them 
would have to close entirely, but in specialities firms here and there 
manage to keep fairly well employed, and Messrs, Fawcett and 
Preston have a good deal of work in hand upon sugar machinery and 
plant for Cuba, Demarara, and Australia, together with nitrate ma- 
chinery forChili. In the shipbuilding yards very little new work has 
been secured for some months past, and this has practically been 
confined to one establishment. Messrs. Laird Bros., of Birken- 
bead, are still pretty fully employed upon Government work, the 
most important being the large line-of-battle ship, the Royal Oak, 
which is now ready for floating and is taking on board her machi- 
nery. They have also in hand a torpedo gunboat, a sister ship to 
the Onyx, launched during the present month, and which will be 
ready for launching in course of a few weeks. On the Liverpool 
side of the Mersey the shipbuilding yards are gradually completing 
the vessels they have in hand without booking any new work 
whatever, and already a number of the berths are empty. 

A few weeks back I referred to the very general dissatisfuction 
prevalent throvghout the Amalgamated Society of Engineers, 
with regard to many of the decisions come to at the recent 
delegate meeting in Leeds, and the discontent of members is now 
finding expression in a manner which must very soon make itself 
seriously felt with regard to the future prospects of the organisa- 
tion. For a considerable time past the membership of the Society 
had been steadily increasing, but now it has taken a turn in the 
opposite direction, and recent returns show a decrease in the 
number of members. No doubt the heavy payments which the 
members have beencalled upon to makeis havingits effect in causing 
numbers of withdrawals ; whilst so far as this immediate district 
is concerned, the practical abolition of the Manchester branch 
office has been so generally resented amongst the members that a 
considerable number have recently sent in their resignations. 

With the exception that the better qualities are moving off 
rather more freely for house-fire purposes, with prices gradually 
hardening up to full list rates, there is no material change to 
report in the coal trade, and so far as all descriptions of fuel for 
iron-making, steam, and general manufacturing purposes are 
concerned, the demand is only very indifferent. Common round 
coals for iron-making and steam purposes continue more or less a 
drug on the market, with prices weak and irregular, very low 
quotations being made for quantities. For inland sales, steam and 
forge coals do not average more than 7s. 6d. to 7s. 9d. at the pit 
mouth ; whilst for shipment surplus supplies are pushed for sale at 
such low figures at the ports on the Mersey that it is difficult to 
give any really definite quotations. In many cases large quanti- 
ties are sent to the ports on speculation, to be sold at the best 
= they can realise ; and, delivered at the Garston Docks or the 

igh Level, Liverpool, 8s. 6d. to 8s. 9d. would represent about 
the full prices just now obtainable for steam coal. Engine fuel 
continues more plentiful in the market, with a weakening tendency 
in prices, and users only buy from hand to mouth, in the expecta- 
tion of being able to place contracts on much more favourable 
terms than at present. At the pit mouth burgy does not average 
more than 6s. 3d. to 6s, 6d., best slack 5s. to 5s. 3d., medium 4s, 
to 4s, 3d., and common sorts 3s. 3d. to 3s, 6d. per ton. 

The miners who some time back put in force, entirely of their 





own accord, the five days per week system of working, are now so 
dissatisfied with their arrangement—owing to its effect upon the 
day-wage men, who necessarily only receive five days’ pay—that 
deputations have waited upon the local colliery proprietors with a 
view of working the pits six days per week. It was, however, 
elicited that if the pits were cpened on Saturday the men do not 
intend to make a full day on the Monday ; so that the simple fact 
would be, that whilst no more coal would be raised, the day mien 
would receive six days’ pay. This is an arrangement which the 
colliery owners obviously do not look upon with any favour, and 
for the present they intimate that they see no reason to make any 
alteration in the present system of working, which the miners 
themselves adopted, without any consideration as to the con- 
venience or requirements of the coalowners, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A LEADING manufacturer, who is himself exceedingly well off in 
being able to keep all his people fully employed, told me this week 
that he anticipated a very cont winter for the working classes, 
Orders from foreign markets are gradually falling off, and some 
customers have transferred their business bodily into other hands. 
No new lands are being opened out adequate to make up for the 
loss, and the home trade is also quiet. The stagnation is not 
confined to one department of loca! industry, but extends almost 
all round. There are more idle people about the streets at present 
than have been seen for years. In the large works no new orders 
are coming in at present to take the place of those which are 
rapidly nearing completion. The intentions of the new Admiralty 
Board are waited with some anxiety, but no inkling of what they 
are likely to do in regard to the fleet has yet been permitted to 
transpire. It is expected, however, that they will not be content 
to let our naval power remain as it is, a strong fleet having ceased 
to be a party question. 

Inquiries made in this district on Wednesday elicited a common 
agreement that there was a continuous falling-off in general trade. 
In the Midland Counties a better demand for pig iron is reported, 
with the result that prices have improved ls, to 1s. 6d. per ton, 
The Birmingham trade, however, is peculiar, After having been 
short of orders for some time there came good inquiries from the 
Colonies, which enabled the Midland holders of forge iron to effect 
a rise in values. In our own locality things are much as they were. 
Hematite pig, according to brand, is 55s. to 57s. per ton; forge 
iron, 3ls., at Sheffield. Quotations have not greatly varied, cer- 
tainly not more than 2s, during the whole of the last eightecn 
months. 

Coal for manufacturing -urposes is weaker than it was, but the 
increased demand for shipment has more than counterbalanced the 
falling off in the factories. The coal trade, say the representatives 
of our largest colliery concerns, is in a very awkward condition, 
but there is a unanimous opinion that there will be no reduction 
in price this year. Householders who have not yet laid in winter 
supplies may therefore take the hint. They will not get ccal 
cheaper—they may have to pay more. The colliers last Saturday 
commenced to work, in compliance with the decision to aband 
‘* play ” one day a week. Coalowners do not anticipate that the 
result will greatly increase the ordinary output under five days’ 
labour. Contracts for gas coal are being made now. The rates 
are, if anything, rather lower than last supplies were stipulated 
for, but the difference is very slight. 

The more cheerful reports from the South American markets, 
to which I recently referred, have not been maintained. Con- 
fidence is still far from restored ; and the business done by local 
houses is a mere trifle compared with what was done three or four 
years ago. The colonial trade is also excessively quiet. 

Some good work has recently been received in crucible steel 
castings, but the houses favoured in this respect are not numerous, 
The engineering establishments in the Sheffield district are but 
indifferently cff for work. In some directions the staff are being 
reduced, and short time has been adopted by one or two firms. 
Almost all the old staple trades are suffering, about the only 
departments which show much activity being those engaged upon 
railway material and fittings. 

The sheep-shearing machine is now established. One of our 
local firme—Messrs. Burgon and Ball, of Malin Bridge—have been 
so busy on their ‘‘Burgon” machine that they are just now com- 
pleting last season’s orders. They recently secured an order for 
190 machines fora New Zealand station. ‘The machines are bound 
to be adopted on the large stations, where the wool grower is 
desirous to have as few shearers on his premises as he can do with. 
On the smaller stations, where the machine would scarcely pay, 
the hand shear is certain to be retained. When harvesters and 
binders were introduced, it was feared there would be an end of 
scythes and sickles. To-day more scythes and sickles are made 
than ever. Of course, if there had been no harvesters, tho 
production of the old-fashioned appliances would have been 
enormously increased. It is the same with shears. Certain 
districts will always require hand shears just as they require 
scythes and sickles for harvesting. All the old-established firms 
in the villages around Sheffield have been full of work this season 
for implements for harvest purposes, 

In the course of a somewhat extended northern tour this autumn, 
I have been struck by the absence of American-made implements 
and machinery from the merchants’ windows and warehouses. 
Three years ago, in THE ENGINEER, I directed attention to the 
grip the American had got of the northern market. I have been 
over the same ground this season, covering four leading agricultural 
counties of the North of Scotland, and was agreeably surprised to 
see the change, In only one village out of over sixty towns and 
villages I was in, did I come across American goods, On inquiring 
at the merchants, they told me that English firms now looked them 
up regularly, adapted the goods to their purposes, and delivered 
them at a price which was almost on a par with the American 
wares, ‘‘ And we do not mind,” added one of the largest dealers 
in the North, ‘giving a trifle more for English waresfrom a firm 
we know than for American goods from a firm we don’t.” A large 
plough manufacturer, whose works are known in all our Colonies, 
told me, however, that in iron castings for some of his specialities 
the Americans were beating the English out of the market in his 
district. Why should this be? 

Tke Hull and Barnsley Railway Company is about to com- 
mence a branch line from its main line between Hemsworth, 
South Kirkby, and Cudworth to Denaby Main, Mexbrough, in 
order to offer facilities for obtaining tbe mineral traffic in that 
direction, consequent upon the opening up of such colleries as those 
at Hickleton and Cadeby. The contract for the work has been let 
to Messrs. J. Fairbank and Sons, of London, and they will com- 
mence as soon as the crops have been cleared from the land en 
route. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


IN no respect does trade in this district show any improvement 
this week, but rather is the tendency all the other way, and the 
outlook everywhere is reported to be gloomy. The accounts of 
increasing depression in other districts at home and abroad add to 
the dulness here, and undoubtedly the prospects for the winter 
are discouraging, reduced production at the finished iron and steel 
works, increasing stocks in the pig iron trade, and lower prices 

enerally being expected. The shipbuilding and engineering 
industries have hitherto been less affected by the depression than 
almost any other trade, because those engaged in them have had 
good orders on their books, which have enabled them to keep their 
yards in full operation long after other trades had begun to be 
short of work. But very few new orders have been secared this 
year, and now it is impossible to keep the yards in regular 
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plates an es, and consequent pig iron, manufacturing 
fuel, and pen ame ar used in therr production ; manufacturing 
coal is, in fact, a drug upon the market, and agents have almost to 
hawk them about to get rid of them, even though they are sold at 
a considerable reduction on the prices that — in the earl 

summer. It is pretty certain that the shipbuilding industry will 
be slacker this winter than it has been at any time for the last six 
years, and it is now apparent that there has been a great deal of 
overbuilding, and that shipowners have themselves in a great 
measure to blame for the unprofitable character of their 
business. The trade never justified the construction of so 
many vessels, and it is likely now that there will be a lull in 
shipbuilding until the number of vessels is adjusted to the 
trade that is offering. A large number of steamers are laid 
up, and many of those which are still running ought to be so, 
as they are not paying, and they render the situation more 
difficult for those which have a better chance of making ends 
meet. Shareholders in shipping for the last year or two would 
have done better if they had put their money into Consols, for 
instead of receiving dividends they have had to pay out. A good 
many of the orders which shipbuilders are now executing cannot 
be profitable. Mr. Robert Knight, the secretary of the United 
Society of Boilermakers and Iron Shipbuilders—one of the most 
admirably managed of our trades unions—tells his men that both 
in this district and on the Clyde there is a considerable falling off 
in trade, and to fill the many gaps left by the launches there is 
nothing like an adequate quantity of new work forthcoming. The 
freight market is so low that comparatively few vessels pay. 
Dealing with the arn of Mr. Knight remarks: ‘‘ We 
cannot say that the employers have been hasty in attempting 
to force reductions upon us up to the present time, as it is 
nearly twelve months since the last reduction at the ship- 
yards took place.” Trades union leaders might well take a 
lesson from Mr. Knight in the advice which he gives to the members 
of his society in regard to their negotiations with the employers. 
The latter have found it necessary to ask the men to agree toa 
reduction of wages, and they claimed 5 per cent. on time > 


and 10 per cent. on _— prices, to take effect from the first 
pay in October, at the yards on the Tyne, Wear, and Tees—the 
last-named including the Hartlepools. On Tuesday there was a 
conference at Sunderland between the employersand the delegates 
of the men, and it was agreed that a 5 per cent. reduction should 
be made on all piece prices, taking effect on and from the first full 
pay in October; also a reduction of 1s, 6d. per week from time 
wages, dating from the first full pay in November. 

The state of the shipbuilding industry being so disco’ ing, it 
is clear that the plate and angle trades, that depend poy 
upon it in this district, could not be otherwise than very slack, and 
now very few of the works can run fulltime. Prices are weak, but 
the low figures quoted do not tempt consumers, seeing that they 
do not require the goods offered. Yet, low though the prices are 
in this district—for steel pe they have never been so low— 
Scotch plate and angle makers are said to be offering to send lots 
to the North of England yards at even less; this district, 
which formerly forwarded large quantities to Scotland, has lately 
had very little trade from that quarter, which is not surprising 
when it is borne in mind that at the Clyde yards there is 
not more than a third of the tonnage building that there is 
when the shipbuilding industry is really brisk. This gives 
the Scotch steel makers a chance of competing for North 
of England work. Local steel plate are quoting 
£5 10s., less 24 per cent., at works, but have done business 
at 2s. 6d. less; and steel ship angles have dropped to £5 7s. 6d., 
less 24 per cent. Iron ship plates can be got at £5 2s. 6d., less 
23 per cent., and iron ship angles at £5, less 24 per cent. For 
steel girders, which are largely used for building purposes, the 
demand is fair. Common bars have been redu to £5 5s., less 
24 per cent., without inducing customers to buy. The rail makers 
are at present well employed, but it is on orders which, as a rule 
were taken some months ago, there having been very few offered 
of late. Business with India, our best market, is limited, owing in 
some measure to the silver question, which undoubtedly is hamper- 
ing trade; and the South American markets, which were among 
our best customers for railway materials, have ceased to take any 
considerable quantity, owing to political unrest and financial diffi- 
culties. Heavy rails are now quoted £4 2s, 6d. net per ton at 
works, but less would be taken; and sleepers are £5 2s. 6d. 

The pig iron trade is very dull, and prices are weaker ; but con- 
sumers will not buy as they believe it their best policy to wait, 
purchasing the iron = as they need it. It is true that at present 
all the iron that is produced—increased though the quantity has 
been—is being delivered, and that the stocks are not accumulating ; 
but this state of affairs is not likely to be continued after the close 
of next month, when the Northern navigation season practically 
closes. That a lower range of prices is expected is shown by the 
fact that consumers offer 1s. to 1s, 6d. per ton less for deliveries 
after November than they will give for prompt delivery. Mer- 
chants will supply parcels of 200 or 300 tons of No. 3 Cleveland 
G.M.B. pig iron at 40s. per ton, for prompt delivery ; but, where 
a large parcel has to be got, it has to be obtained 
from the makers, and only two or three firms have enough in stock 
to enable them to supply promptly a lot of, say, 500 tons. For 
that quantity 40s. 3d. has been paid for immediate shipment. 
Middlesbrough warrants have dropped from 40s. 4d. cash to 
39s. 94d. this week, and there has been a transaction at 
39s. 9d., about the first buviness that has been reported for 
ten weeks. The stock of Cleveland Pie iron in Connal’s 
stores on Wednesday night was 10,870 tons, or 5024 tons 
decrease this month. The price of No. 1 is 43s.; No. 4 
foundry, 39s.; No. 4 forge, 38s.; mottled, 37s. 6d.; and 
white, 37s., prompt delivery. East Coast: hematite pig iron can 
be bought at 49s. perton prompt f.o.b. delivery. The Normanby 
Iron Company will this week start its second furnace on 
hematite, and will blow in the third furnace early next month. 
The imports of foreign ore this month are very heavy, larger, in 
fact, than they have been in any month this year. Rubio is 
quoted 12s. 3d. per ton delivered ex ship Tees, Shipments of pi 
iron from Middlesbrough this month to Wednesday night mtn) on | 
39,445 tons, as compared with 41,254 tons in August, 23,038 tons 
in July, and 61,435 tons in September, 1891, all to 2lst. The 
decrease been more in the exports to Scotland than in those 
to foreign countries, and this is accounted for by the fact that 
Cleveland iron, though it has been reduced in price, is still 
relatively dearer than Scotch, and actually dearer to the Scotch 
consumer. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A SMALL business has been done in the Glasgow pig iron market 
in Scotch warrants from 41s, 7d. to 41s, 3d. cash, the tendency in 
prices being downward. Hardly any attention is paid to Cleveland 
and Cumberland warrants, which are indeed so scarce that there is 
no inducement for operators to touch them, either for a rise or for 
a fallin prices. Nevertheless, the values of these warrants have 
been declining nominally in sympathy with Scotch iron. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, Nos. 1 and 3, 42s. 6d.; Monkland, No. 1, 3 No. 3, 
43s, 6d.; Carnbroe, No, 1, 44s, 6d.; No. 3, 43s. 6d.; Clyde, No. 1, 
48s.; No. 3, 46s. 6d.; Calder, No. 1, 50s. 6d.; No. 3, 47s. 6d.; 
Gartsherrie and Summerlee, Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; 
Langloan, No, 1, 52s. 6d.; No. 3, 46s. 6d.; Coltness, No. I, 
55s, 6d.; No. 3, 49s, 6d.; Glengarnock, at Ardrossan, No. 1, 
50s. 6d.; No. 3, 47s.; i? o. 1, 49s. 6d.; No. 8, 
UP Boba No: S abe bas Cason ak Goacgemoat 

ith, No. 1, +; No, 3, 49s, 6d.; Carron, ai " 
No. 1, 538.; No. 8, 47s. : ‘ 

The shipments of pig iron in the past week have amounted to 
7138 tons, compared with 9031 in the corresponding week of last 





ne There was despatched to Canada 1300 tons, Italy 535, 
ce 515, Germany 235, Holland 607, United States 200, South 
America 280, India 75, Australia 171, Belgium 35, Spain and 
Portugal 20, other countries 200, the coastwise shipments being 
2965 tons, against 3666 in the same week of 1891. 

Since last report one furnace has been withd from ordinary 
pig iron, and there are now thirty-eight producing ordi: and 
special brands, thirty-three hematite, and seven basic; total, 
seventy-eight, compared with seventy-nine last week and seventy- 
four in the corresponding week of last year. 

The reduction in stocks of pig iron is going on at the rate of about 
4000 tons per week in the warrant stores, and the total stocks there 
— amount to 386,000 tons, which is 115,000 less than this time 
jast year, 

ile there is little business in Cumberland hematite warrants, 
it is reported that the Scotch ironmasters are selling their hematite 
uctions well. The current output of hematite is at the rate of 
tons per week, whereas twelve months ago it was only 
3700 tons, It seems evident that the smelters believe in a comi! 
revival of trade, for they are not only making a greatly ie 
quantity of iron, but entering into contracts of considerable extent 
for Spanish ore, for gree | over the whole of next year. 

The condition of the steel trade at present is very unsatisfactory. 
Orders are very scarce, and competition is so keen that prices have 
been forced down below the quotations recently current. The 
makers are reported to have held informal conferences, with the 
view of devising some means of arresting the decline in prices. It 
is regarded as very doubtful, however, if such a propesal can suc- 
It would not be easy to arrange a combination of this kind 





ceed, 
among the Scotch makers; but the difficulty is increased when 
North of England firms have also to be dealt with. The great 
depression in the shipbuilding trade is gradually reducing business 
in the better classes of steel, and unfortunately there seems little 
— of an early improvement in this 
‘he demand for finished iron continues very light. Orders on 
home account are fewer and less important than they were a few 
weeks ago, and the export branch is very dull. Makers quote the 
lowest grade of common bars £5 15s., second grade £6, highest 
grade £6 2s. 6d., best bars ranging from £6 5s. to £6 12s. 6d., 
angles £5 12s. 6d., nail rods £6, sheets £7 7s. 6d., all less 5 per 
cent. discount for cash in one month. 
The shipments of iron and steel manufactured goods from 
rare in the past week embraced machinery to the value of 
£14, _of which £11,783 


ape ey sewing machines, and there 
were besides steel goods to the value of £10,850 and miscellaneous 
iron goods £23,950. 


The coal trade is gradually shrinking, the feeling all over the 
market being heavy. There is a fair demand for ell coals, but 
main, splint, and steam are each slow of sale, and prices have been 
easier. Main coal is gs f.o.b, at Glasgow, 7s.; splint, 7s. 6d. 
to 7s. 9d.; ell, 8s. to 8s, 3d.; steam, 9s. 6d. to 9s, 9d, 








WALES AND ADJOINING COUNTIES. 
(From owr own Correspondent.) 


THE railway season, now rapidly coming to an end as eee 
the Cambrian, Brecon, Taff Vale, and Great Western holiday 
traffic, has been an exceptionally good one, the colliers in particular 
having been lavish in their support. It is to be hoped, now, that 
some Tittle improvement will accrue to the steel rail trade in the 
way of renewals and extensions. It is much required, for most 
branches of the steel trade seem entering upon a period of depres- 
sion. The principal vitality in the trade app to be centred a’ 
Cyfarthfa, and at New Dowlais, Cardiff. From Cyfarthfa a good 

uantity of steel bar continues to be sent; a fair proportion by 
aan and Midland to the Swansea district. For pig, too, there 
is an acceptable demand, and as the stock at Cyf ‘a is very 
large, this can be met for some time. Mr. W. Evans, the chief 
manager, in addition to adhering to the traditions of Cyfarthfa to 
make and stock largely in times of depression, exhibits untiring skill 
in his methods of utilisation of waste forces, and is thus able to com- 
pete well, and at the same time turn out a first-class steel. At the 
New Dowlais works the same method of vigorous economy is shown, 
and by the advantage of having the latest mechanical appliances 
large yields of pig at lowest cost are secured. The furnaces are 
turning out about 1000 tons per furnace weekly. Last week even 
this was exceeded, No. 1 turning out 1225 tons, and No. 2 
1038 tons. A third furnace is also rapidly approaching pl 
tion, and will soon be blown in, and preparations are making for 
building No. 4. These facts, coupled with a steady import of 
Bilbao ore, seem to show a certain amount of hopefulness as regards 
the future. At the same time, there is no concealing the fact 
that it also predicts ill for competitive work. One of the new 
inventions at these works, Martin and James's pig breaker, answers 
well. Hitherto the principal steel works, Cyfarthfa and Dowlais 
in particular, have been chiefly supported by the demand for tin 
bar from the tin-plate manufacturers. This demand is lessening, 
and prospects are bad, and iftoa very m rail trade a poor tin 
bar trade is to be added, the conditions of things promises to be 
serious. The leading managers shake their heads ominously at the 
outlook. At Melingriffith ; in the Aberdare Valley ; at Swansea ; 
Morristown ; the stagnation is evident. 

To this list must be added works at Penclawdd, Lianelly, 
Ynyscedwyn, Liandore, and Lilangennech, It is much feared that 
in a few weeks the number of stoppages, whole or partial, will be 
greatly increased. In some districts there % already a good deal 
of suffering, and relief funds are established. 

One maker spoken to on the crisis said that the workmen pro- 

a reduction of 10 per cent. in w That, he added, 
would mean 3d. per box, and would be of no use. He thought 
“things must come to a natural conclusion, and then, with a re- 
adjustment of wages, some improvement might follow.” 

e good sign to be seen is in the increase of tin-plate shipments, 
so, after all, too gloomy a view may have been taken. Shipments 
last week amounted to 51,768 boxes, and a from works 
55,288. Stocks are now 174,391 boxes. This the loadings now 
“hy to America will sensibly reduce. 

+ is urgently needed is an improved price. Quotations this 
week at Swansea for tin-plates were as follows:—Bessemer steel 
cokes, 12s. to 12s, 3d.; Siemens, 12s, 3d. to 12s, 6d.; ternes, 22s., 
24s., and 26s.; best charcoal, 13s, 6d. to 13s. 9d. 

The following quotations were given on Swansea Exchange 
midweek :—Glasgow Jie 41s, 5d.; market dull, prices 6d. less 
than last week ; Middlesbrough, 30s. 9d.; hematites, 49s.; Welsh 
bars from £5 5s.; rails, heavy, from £4 5s., light, from £5 5s, 
Iron and steel sheets remain the same. Bessemer steel bars 
£4 12s, 6d. to £4 15s. ; Siemens, £5 to £5 2s, 6d. Block tin, from 
£91 7s. 6d. There is little doing in steam coal, and slackness seems 
likely to prevail. On ’Change, Cardiff, midweek, the best steam 
was offered from 1ls., and seconds from 9s. 6d.; small steam is 
at 5s. 6d. to 6s.; house coal is slightly improved in demand ; best 
is selling at 12s. to 12s. 3d.; No. 3 Rhondda at lls. 6d.; brush, 
9s, 6d.; No. 2 slack at 7s. 9d. Coke is a shade better in demand, 
but ye remains, Cardiff prices being—Furnace, 16s, 6d. to 
17s. 6d.; and foundry, 19s. to 19s. 6d. Swansea prices are still 
lower, 14s. to 15s. for furnace, and 17s. to 18s, for founcry. Patent 
fuel, Swansea and Cardiff, 10s. 9d. to 11s. ; demand moderate, 
Pitwood, Swansea. 17s, to 17s, 6d. Iron ore, Porman, 10s.; Rubio, 
1ls.; Gurachi, 10s. 6d 

en is going 








in for a new water scheme, and I have had 
serious hints given that ‘‘ Welsh water,” with which Liverpool is 
now supplied, and of which Birmingham is now certain—the ground 
being to be broken next year—is engaging the attention of even 
on. A valley was pointed out to me a few days ago affording 
a fine collecting ind, and of the necessary altitude. I forbear 
ving other particulars until some practical steps have been taken. 
or ere and I should say, entire freedom from mineral taint, 
it takes high rank. 
A gigantic project is on foot to build new docks for Port Talbot. 


t | wealth and progress and order, 
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The scheme, entailing an expenditure of £700,000, is regard 

rr og A —, syndicate has been formed we 

includes Miss Talbot, of Morgan Abbey, and 300 acres of land 
urchased, The engineers are Messrs, Brunless and Macconachie 

@ docks would be the natural outlet for the coalfield trending 
from the back of the Rhondda to Aberafon. The project is rather 
a startling one to Swansea, but one that is not surprising, especi- 
ally to those who remember that one of Mr. Talbot's favourite 
schemes was to ‘‘ dock from Neath to Swansea.” Some time must 
elapse before the scheme is carried out in its entirety, during which 
the advantages of having Rhondda coal at Swansea Docks must be 
made the most of. Even when completed, Swansea, from its posi- 
tion, must have a good share. 

Mr. Windsor Richards, of the Low Moor Works, Yorkshire 
who has been elected President of the Iron Institute, will bo 
r bered in tion with the iron and steel industries of 
Wales some years ago, 

The S Wagon Company is about to increase the capital of 
the compan by 6000 ——- shares of £5 each. 

Charles Jordan and Sons has been registered with a capital 
of £30,000 shares of £10 each to carry on the business of steel 
iron, and brassfounders, &c., at Newport and elsewhere ; Mr. 
Jordan to be first manager. : 

Newport has been visited this week by the Associated Chambers 
of Commerce, and its varied industries seen, and in many 
instances warmly commented upon. 

The colliers were warned this week to take especial care, as in 
the track of the cyclonic disturbance passing away, considerable 
fluctuation of barometrical pressure was showing itself. One 
great cause of danger now coming to the front is the marked 
increase of smoking amongst boys. These, who act as door boys, 
hauliers, &c., in the collieries, are much addicted to smoking, and 
not ha’ caution of their seniors, require to be vigi antly 
looked after. Several cases have turned up lately, and the 
authorities are disposed to make a severe example. 

On Monday the fan engine of the Jubilee Vein, Great Western 
Colliery, broke down, throwing 1200 men out for a time, 

The condition of things at Ebbw Vale and Blaenavon is much 
about the same, though at the latter place the action of the loco- 
motive men has been somewhat modified by their places being 
partially filled. The settlement of a sliding scale continues to 
attract general attention amongst iron and steel workers, and 
practical measures are being taken to formulate one, 

















NOTES FROM GERMANY. 


(From our own Correspondent.) 

THIS week again business transactions on the general iron 
market over here have been ro ppc scarce, really few and far 
between. It is the same with new orders. There could not be 
two less enco ing symptoms in a trade so fluctuating and 
sensitive as the iron trade has been fora long time. Yet, with all 
this, the firm, steady tendency has been kept up, been even a 
trifle more confident, if possible, perhaps in view of the approaching 
winter purchases which must be soon coming forward, and which, 
though trifling in themselves, yet by their number and the necessity 
of prompt delivery, always form an important item in the trade. 
At present, it may well be supp » nothing app so all 
important as the cholera danger. For, in spite of prohibitive 
measures, in spite of sanitary committees all over the country, 
and medical superintendence in every direction, the awful visitor 
has not only entered the er but has even traversed it from 
one end to another, most terrib! raging in that old centre of 

am » which, after having 
rospered under the luxury of self-government, now exhibits to 
the world horrors of neglect, or ignorance, cr whatever it 
may be. It will take years of serious labour to blot out this 
disgrace, which reminds one more of barbarous times and eastern 
administration. Fortunately the di is d ing, if but 
slowly, and it must be confessed that in smaller and also in 
country towns, which are under stricter Government control, the 
general arrangements and provisions are very different. The 
travelling season is now fast dropping off, and has not been so 
ae was at first believed. 

On the Silesian iron market the situation has in no wise changed 
since last week. For pig irona slight improvement can be reported 
to have taken place, buth with re to forge and foundry pig, 
while the pretty satisfactory condition of the malleable iron market 
has been rather well maintained. But an advance in prices is not 
at all likely to be carried just at present, the general state of the 
iron business being much too uncertain ; makers have, therefore, 
resolved to wait a little longer. For sheets, as well as for tin 
sheets, a good demand is being experienced, while plates are but 
weakly inquired for, prices being complained of as unre- 
munerative. 

In Austria-Hungary the condition of the iron industry continues 
to be very favourable on the whole. A quiet but very regular 
business is being done in pig iron, prices tending to firmness. 
Common forge is noted 46-508. ; grey forge, 52fl. p.t.; Bessemer, 
52 to 54f. p.t.; Styrian ingots, 80 to 90fl. p.t.; Styrian bars, 118 to 
125fl.; heavy } mag 155fl., and in some cases 157f1.; boiler-plates, 
185fl.; tank do., 155fl.; galvanised sheets, 225f1.; girders, 106f1., 
and in some instances 110fl. p.t. The malleable iron department 
is fairly well occupied, while the hardware manufacturers complain 
of insufficient inquiry -—— trade to the East having become 
very limited of late. Machine and wagon factories report them- 
selves irregularly employed. The state of the French iron market 
is one of extreme quietness. Orders coming in are few in number 
and of small weight. Merchant bars have been offered at 150f. p.t., 
and even below that figure negotiations are reported to have been 
entered into, 

In Belgium the condition of the iron market is as unfavourable 
as ever before, All branches complain of insufficient employment. 
Pig iron shows a declining tendency. In consequence of the 
extremely limited demand that is being experienced the stecl- 
works of Charleroi found themselves obliged to reduce their work- 
ing hours. Prices for finished iron are even lower than before, 
girders, for instance, having been sold at 105f. p.t., free Antwerp. 

The Rhenish- Westphalian iron trade has generally remained un- 
changed from last week. If any alteration is to be perceived, it 
is, perhaps, that the business doing is rather more quiet than 
during previous weeks, Still, there is a fair inquiry comin 
forward in most branches, prices having been well maintain 

erally. In the pig iron bi the business done is rather 
meme for the present. While some blast-furnace establish- 
ments complain of a continued scarcity of orders, others report 
themselves fairly well satisfied with the demand, though not with 
the prices they receive. In the manufactured iron trade tho 
reports from all quarters continue pretty satisfactory on the whole, 
bars remaining in eed request on home account, that from 
abroad having also slightly improved of late. With regard to 
girders, no c e whatever has taken place since last week. 
Hoops meet with fair inquiry, and prices have, therefore, been well 
maintained. Some firms have been happy in obtaining pretty 
good foreign orders. Heavy plates are well inquired for on home 
as well as on —_ account. Sheets also appear in tolerably good 
demand. Both for plates and for sheets prices continue to be 
paste but remunerative, and are in no proportion to the raw 
material. 

According to the République Frangaise, next to Italy France 
shows the highest figure of mortality. The French towns, espe- 
cially Paris, have remained far behind the towns of other 
countries in the application of even the most elementary sanitary 
measures, Freneh agg age would have to be entirely remodelled 
ere it would be possible 
have long been in practice in England, Germany, 
countries. In the a towns of France typhoid fever, small-pox, 
diphtheritis, and scarlet fever take 20,000 victims annually. In 
1890 42,000 persons died of influenza. In the army alone no less 
than 1000 deaths are said to be caused by typhoid fever every year. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
PHILADBLPHIA, September 14th, 


Tue iron trade throughout the country is in a 
strong condition. Prices are low but steady. 
Plate and structural iron are in very active 
request at advancing Sno Rails are 30 dols. 
Inquiries are in the market for large lots. The 
merchant iron and steel mills throughout the 
country are all working full time. Nail makers 
have advanced prices 10 cents per keg. Crude 
iron averages 155,000 tons per week ; stocks are 
steadily declining. A reaction to firmer figures 
is probable in October, 








LAUNCHES AND TRIAL TRIPS. 


The new steel coasting steamer Eglinton, built 
for the Eglinton Chemical hang mf Glasgow, by 
Messrs. Murdoch and wees ort Glasgow, and 
engined by Messrs. David Rowan and Son, 
Glasgow, went down the Clyde on her trial trip 
on the 12th inst., with a large and representative 
company on board. She is 160ft. between 
perpendiculars, by 24ft. by 10ft. 6in., with break 
quarter deck extending over officers’ cabins, 
afterhold, and engines and boilers, bridge house 
for captain, &c., and forecastle for crew, water 
ballast in eo ghee for most of her —— 
and in > e-expansion engines having 
cylinders. 18in., 2hin., and 34in. in Ghanhr by 
27in. stroke, a boiler for a working pressure of 
160lb., and a deadweight carrying capacity of 
about 500 tons, She has been built to the plans 
and specifications of Messrs. MacNicoll and Co., 
Glasgow, under their superintendence and that 
of Lloyd’s for highest class, with considerable 
extra strengthening to enable her to take the 
ground loaded, and bas all the latest improve- 
ments required to insure quick despatch in making 
her voyages and ling cargo, includi 
steam steering gear in wheel house, masts an 
funael made to lower for going below Glasgow 
bridges, windlass and winches, with steam con- 
nection to main and donke boilers, Worthington 
pumps in engine-room. he will be employed 
chiefly in connection with the owners’ limestone 
quarries at Glenarm, and is specially designed 
for small maximum draught of water, both light 
and loaded, to save time in entering and leaving 
tidal harbours, with extra power to enable her to 
attain the highest coasting steamer speed and 
make her regularly in all weathers, 
The engines worked smoothly and satisfactorily, 
and the vessel was proved to have fast steaming 
and good sea-going capabilities, 

Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched on the 15th 
inst. the steel screw self-propelling combined 
sand pump and bucket hopper dredger Vera 
Cruz, built to the order of Messrs, A. Macpherson 
and Company, Greenock, for harbour work at 
Mexico, Her dimensions are: 150ft. by 30ft. by 
py Wa a hy - ~ an of - 300 tons 

r hour from a depth o , and of carrying 
500 tons. Besides being fitted with the ordinary 
bucket ladder and chain of buckets, all constructed 
of steel, and fitted with teeth for rock-cutting, 
she is furnished with powerful centrifugal pump- 
ing arrangement for raising sand and other soft 
material. This pump is fitted for discharging 
through floating pi to a distance of a quarter 
ofamile, This An vad has been designed to suit 
working in a variety of materials. When the 
ground is of a rocky or hard nature, the buckets 
are used and the material lifted discharged into 
the hopper, the vessel then going to sea and dis- 
charging in usual manner. When material is 
silt the pump is. used, and material discharged 
through by aed without leaving her moorings. 
The bucket ladder projects through bow, enabling 
the vessel to cut her own flotation. Her engines 
are of the compound surface-condensing type, and 
will indicate -horse power. Gearing, &c., is 
all of steel, Triple-powered winches are fitted 
fore and aft, and other appliances such as the 
builders have found necessary for efficiency in 
this class of plant. The vessel will leave for 
Mexico, under her own steam, directly on com- 
pletion. 

On the 15th inst, the fine screw steamer Ararat 
went down the river on ber trial trip, after havin 
her machinery converted to triple expansion, an 
new boilers with a working pressure of 160 1b. to 
the square inch, The Ararat is owned by Messrs. 
Papayanni and Co., and is a vessel of 2016 gross 
tonnage. She is 340ft. long, 334ft. beam, and 
36ft. hold. Her engines, as fitted when the ship 
was new, were of the ordinary four-cylinder two- 
crank compound type. The old cylinders have 
been removed, the bed-plate has been extended, 
and a omnes high-pressure engine erected at 
the forward end, and two complete new cylinders 
have been fitted. The cylinders are now 2din. 
40in., and 65in. diameter respectively, and all 
have a stroke of 43in. The new boilers are two 
in number, each 13ft. diameter by 16ft, 3in. long, 
with four of Brown’s patent furnaces, and have 
been constructed to the requirements of the 
Board of Trade, for a working pressure of 160 Ib. 
The vessel has had considerable repairs and 
alterations to her hull, and has a large donkey 
boiler fitted. The work, with the alterations to 
machinery, has been carried out by Messrs. David 
Rollo and Sons, of Liverpool, under the direction 
of Mr. Edward C, Gill, the company’s superin- 
tendent engineer and marine superintendent. 
On the way down the river the machinery was 
tested, and gave great satisfaction, the engines 
working very smoothly at sixty-one revolutions 


rH minute, the vessel’s speed loaded being about 
1} knots, 











DorkKING SEWERAGE,—A section of this work, 
under Mr. Rapley, surveyor to the Rural Sani- 
tary Authority, has recently been completed. 
The pipes had to be laid under very unfavourable 
conditions in waterlogged soil at a depth of 13ft., 
the water rising in places 9ft. above the pipes. 
Doulton’s self-adjusting joint, which has proved 
of great value under such circumstances, was 
adopted, and the sewer on completion was, we 
tigh came found to be perfectly water- 





THE COST OF STEEL MAKING IN 
THE UNITED STATES. 


A PirtspuRG paper publishes the articie 
below. It must be taken for what it is worth :— 

When the Congressional committee held its 
investigation at the Monongahela House during 
last week its chief object was to discover the 
exact amount of money expended in the manu- 
facture of a ton of steel. On three different 
occasions while Mr, Frick was testifying, he 
was asked this question, and as many times 
refused to answer. The Homestead workmen 
who were witnesses did all in their power to 
obtain figures, but it was useless, and the repre- 
sentatives of Congress returned to the capital of 
the United States minus this valuable informa- 
tion, Great caution was exercised to prevent 
the publication of these figures, but even with 
the most vigilant watch the cost of making a ton 
of basic O. H. and acid O. H. has been secured. 
These grades of steel are more expensive than 
the Bessemer four by four billets, but, admitting 
this, the reader will be able to discern for himself 
the vast profits in the manufacture of steel, 
and particularly at Homestead. 

The official figures as taken right from the 
books of Carnegis, Phipps and Co., are :— 

PirrspurG, Penn., Dec. 28th, 1889. 

Average cost of charge in acid and basic open-hearth 

at the Homestead Steelworks, 


Acid Open-heariih. 


Description of Weight, Per Pound. Value. 
Cc e. ounds. Dols. Dols. 
Lucy special pig iron ..18,000 .. 00°010,515 .. 189°24 


Bessemer crops 


- ofl, -- 00°010,267 .. 48: 
Bessemer ore, republic.. 2,000 .. 00°003,504 





y so T'Ol 
Ferro manganese, 
percent. .. .. .- 6500... 00°027,790 .. 13°90 
67.500 692°73 
Total charge, tons.. 30°18—22°99 dels. 
Products, 
Per 
Pounds. Tons. Cent. 
Ingots oo ce ce cc C8750 27°12 .. 90 
_ Eee eee oe... -4 
On ae a | eee 
Total cost of charge, 692°73 dols., less value of 
scrap, 27 dols., gives 665°73 dols, actual cost 
of 27°12 tons of ignots, making the cost per Dols. 
UMS. Ge ken cs te: te. es ee SE 
Labour a a ae ae ee eee 1°65 
Maintenance and repairs .. .. .. «.. «. "42 
Superintendence, clerical help, and office ex- 
Total cost perton .. .. .. .. «. «. 26°98 
Basic Open-hearth, 
Description Weight, Per Per 
of Charge. Pounds. Pound. Ton. Value. 
Dols. Dols. Dols, 
Low silivon pig .. 10,000 .. 0°C09 .. 20°16 .. 90°00 
Cast mill scrap 8,000 .. 0°C075.. 16°80 .. 60°00 
eg 12,000 .. 0°01 22°40 ..129°00 
wrought scrap .. 12, oe 0 ++ 22°40 ..129° 
Pit scrap .. . +» 2,000... O°OL .. 22°40 .. 20°00 
Ironore .. .. .. 1,860 .. 0°00385.. 7°85 .. 4°76 
Terne manganese.. 340 .. 0°028 .. 62°72 .. 6°72 
Total charge .. 33,600 801°48 
WB toms .. oc co ce 00 of +. 20°10 
Product. 
Total cost of charge, 301°48 dols., less value of 
scrap, 13°46 dols., gives 288°37 dols., actual 
cost of 13°5 tons of ingots, making the cost Dols. 
Bom cf ingots 1. cc cc ce we oe oe SOS 
i As. 40 eh hhh ae op 00. 88 0k. oh 
cent wae ca oiaas webs aay*. ly 
Superintendence, clerical help, and office ex- 
Total cost per ton. . ee 


As will be seen, the above figures governed the 
figures in December, 1889, at which time the men 
were working under a sliding scale of 30 dols. a 
ton. The reductions since then are well known, 
as there was a drop every three months until 
it reached the minimum, 20 dols, On July 15th, 
1889, according to the Pittsburg quotations of 
the American Manufacturer, whose figures are 
accepted by both sides in the averagement of 
wages, acid O, H. steel was selling at 2} c. per 
pound, or 55 dols. a ton, the first cost of produc- 
tion being 26°98 dols. 

Then, in order to be just, it is necessary to 
enumerate the expense attached to rolling a ton 
of acid into a os and also the cost in the 
slabbing mill, and the total cost of one ton reaches 
41 dols, With the market quotations at that 
time, it is readily seen that the profit to the 
Carnegie Company per ton runs exactly 14 dols. 
Two per cent, off is allowed on their figures for 
cash sales, 

The figures on the basic 0, H. vary but little. 
The cost per ton, quoted selling price, &c., would 
net a profit of something like 16 dols. a ton. As 

reviously stated, since then the minimum basis 

as dropped, reductions in all departments have 
been accepted, and the cost of labour has been 
made much lower, 

So far as we can judge nothing like a proper 
allowance has been made for incidental expenses. 
Nor is a word said about the cost of fuel. The 
— show the wages paid at another 
ironwor 
Average Wages Paid to Rollers and Ieaters from 

July 1st, 1891, to July 1st, 1892, 


8in, guide mill. Dols. Dols. 
id net to roller, 290 days .. 18°97 .. 4,051°30 
Paid net to heaters, 290 days.. 7°20 .. 2,088°00 
15in. bar m: 
Paid net to roller, 288 days . 7°22 .. 2,079°36 
Paid net to heaters, 288 days.. 5°85 .. 1,684°80 
10in. hoop mill. 
Paid net to roller on cotton 
ties, 107days.. .. .. .. 15°10 .. 1,615°70 
Paid net to roller on guide 
iron, 27 = De ss, ca os SOs GES 
Paid net to heaters on cotton 
es, oe Reet ee 
Paid net to heaters on guide 
yp SUGETH ce ce oe oe | 6TOR. «6810018 
10in. hoop 
Paid net to roller on cotton 
ties and steel hoop, 270 days. 29°85 .. 8,695°50 
Paid net to hea’ on 
ties and steel hoop, 270 days 9°18 .. 2,478°60 


The lowest rate, it will be seen, is about 27s. per 
day, and the highest is nearly £6 per day. This 


ought, we fancy, to be very satisfactory to the 


men. 





THE PATENT JOURNAL. 
Condensed from “The Iustrated Oftcial Journal of 


Application for Letters Patent. 
«"» When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


8th September, 1892. 


16,070. Carrs, J. Jenkin, Halifax. 
i. Automatic Winpina Watcu, G. J. Oram, 


on. 
16,072. Brinp Rotiers, H. Lomax and J. Stott, 
Halifax. 


16,073. PyeumaTic BurcLaR ALarmM, G. W. Adams, 
London. 

16,074. PHotoGRapHic Pirate Racks, J. Pumphrey, 
Birmingham. 

16,075. PeramBuLaTor Bopigs, The Halesowen Peram- 
lator and Carriage Co., Ld., and T. G. Wells, 
Halesowen. 

16,076. Motors, C. G. Saunders, London. 

— Lamp Gass Protector, W. H. Lee, Accring- 


nm. 
16,078. Hich Spezp Excines, F. Rollason, Bir- 
mingham. 


16,078. Truck for Printina Roiizrs, T. Pashley, 
Nottingham, 

16,080. Fasteninc Pygeumatic Trres to their Ris, 
W. P. Thompson.—{ Messrs. Frankenburger and Otten- 
stein, Germany.) 

16,081. Device for Use with Casxs, J. Walsh, Liver- 


poo! 
16,082, SappLEs of VeLocipepes, F. H. Mason, Bir- 
mingham. 


16,083. Door Locks and Latcues, W. and J. W. Cross, 
Birmingham. 

16,084. Boots and Suors, G. Donaldson, Glasgow. 

16,085. AXxLe-Boxes for RaiLway VeHicies, P. Le 
Doyen, Manchester. 

16,086. Lapres’ Skirts, W. Warrington, Manchester. 

16,087. Lamp Reriectors, J. A. Dakin, Sheffield. 

16,088. Apparatus for Fininc Rockets, J. B. Noble, 


yu pton. 
16,089. Magne Encine Gov , R. B. Kinniburg, 
Ww. 
16,090. Fronts and CoLLars, W. Stevenson, Not- 
tingham. 


ng e 
16,091. Burtpine Biocks, G. E. Briggs, London. 
—_, Rorary Printinae Macuines, J. Michaud, 


on. 
16,098. Min1atuRE Sarg, F. Heale, A. Wiseman, and 
E. Buck, London. 

16, oot Movu.ps for Maxrxe Topacco Pirgs, W. White, 
on. 

16,095. Pneumatic Tires, P. La Force, London. 

16,096. Toon Sex. Bans, W. F. Beardshaw, Lendon. 

16,097. Uritisinc OvERFLOW BeER, &c., & Hanson, 


don. 
16,098. Or. Cake Press, T. W. Porter and T. Cross, 





on. 

16,099. AcruaTinG Brakes of Raitway Wacons, J. E. 
Clough, Manchester. 

16,100. Stanauineo at Sza, W, Robson, London. 

16,101. Toy, W. B. Parker, London. 

16,102. Stay Bars, M. Hélken, Germany. 

16,103. Mountinos for Looms, G. Reuter, Germany. 

16,104. Roap-swkePine, &., Macuines, W. C. Abell, 


London. 
16,105. Pipes for Waste Propucts, G. Dalton and G. 
y, } 
16,106." Trurenatone Inpicator, &c, C. Heirons, 


on. 

16,107. Pxn-HOLpER, J. Murray, London. 

16,108. Hypravtic AccumuLaTors, R. Haddan.—(Z. 
and Ch. Bouhey Fils, France. 

7, INTERCHANGEABLE SiGNBOARDS, I. Emmer, 


on. 
16,110. Inpicatine Stations in Trams, F, V. Russell, 
London. 


16,111. ArtiriciaL Tgera, OC. F. Rutterford, London. 
16,112. Iopisz Compounps, H. E. Newton. —(The 
‘ar’ iken vormals F. Bayer and Co., Germany.) 

16,113. MeTaL Dress FasTENINGs, , C. M. Kain.— 

(A. M. A, Andrews, a 

16,114. SigNaLiine, &., by ELecrric Lieut, E. Curtice, 
London. 

16,115. DisPLayinc ADVERTISEMENTS, E. L. Berry and 
F. Harrison, London. 

ee Fixinc Tires on Wueeis, W. R. Walker, 


ndon. 
16,117. WHEELED VEHICLEs, T. Scott, London. 
by ee Suear-cane CrusHina Miius, G. Fletcher, 


mdon. 

16,119. WaTER-wasTs PReveNTERS, F. T. Perry, London. 

16,120. Propucinc Artistic DisPLays in THEATRES, 

, 0. G. Rodeck, ion. 

16,121. VenzERInG Woop, M. Demez, London. 

16,122. PapPeR-ROLL Ho.pers, &c., G. W. Haskins, 
London. 

—, Srzam and other Enoines, T. H. Williams, 


on. 

16,124. TgLePpHonic Switcuinc Apparatus, A. R. 
Bennett, London. 

16,125. Granp Stanbs, P. P. Cuplin, London. 

16,126. Sotpermne Jornts of Execrric Wires, W. 
Moseley, London. 

16,127. Fotpine Ex Trap, G. Farr, London. 

16,128. Tins or Cans, H. G. Noakes, London. 


9th September, 1892. 

16,129. Rarrway Brake Brocks, P. Griffiths and A. 
Poole, Manchester. 

16,130. Forcina Crowspars with AncuLaR Enns, B. 
Birks, Sheffield. 

16,131. Brakes for Bicycies, W. J. Smith, Inverness. 

16,132. Siuice Vatves, G. Watson, Glasgow. 

16,188. Tripop Cappix for Gor CLuss, R. Tweeddale, 
Dalkeith, N.B. 

16,1384. Gas Furnaczs, F. J. Clinch-Jones, Bedford. 

—_ Smoxine Pirss, J. MacLean and J. J. Wingate, 


W. 

16,136. OpgNING Bott.es, W. Burch, Glasgow. 

16,137. PReventine Impurities from ENTERING WATER 
Pipgs, J. Kelly, Dublin. 

16,138. TRANSMITTING TELEGRAPH SicNaLs through 

SUBMARINE Casues, H. A. C. Saunders, London. 

16,139. Printine in GoLours on Cioru, J. Parkinson, 
Lancaster. 


16,140. WIxpixc or SPOOLING Macuings, T. Thorpe, 
Nottingham. 
— _ Apparatus, F, J. Forster, Middles- 


rough. 

16,142. TeLeGRaPHic Receivinc InstRUMENTS, J. F. 
offgaard.— (Hans P. Fryd, Denmark.) > 

16,143. Guass Borris, 8. Hughes, Birmingham. 

~— Hanpizs for Corrin FuRNrTURE, W. Sanders, 


16,145. Waren Gavogs, A. Shiels, Glasgow. 

16,146. Drivine the DirrerentTIAL Motion of Rovine, 
R. ley, Rochdale. 

“= Pappinc of Horsr-cottars, &c., W. Stewart, 


Ww. 
16,148. Gotr CLuss, W. H. Dalrymple, Glasgow. 
16, 149. Grinpine the FLats of CaRDING Enoines, 8. 


, Manchester. 
16,150. PERFORATING Macuines, A. Partridge, Man- 
chester. 
16,151. WaTER-CLoseEts, E. Harvey, Newcastle-on-Tyne. 
16,152. Cycte Macuings, CO. 8. F. or, London. 
16,158. Wroucut Tea Kerties, E. Hurley, Birming- 


16,154. Lusricatine Inxine Apparatus, J. F. Mills, 
London. 

16,155. BaLt Bearrnos, C. B. Townsend and G, Gilbert, 
Birmingham. 

16,156. Ketries, J. and J. Renwick, Manchester. 


16,157. Ratcner Spanner, W. Miles and A. W. 
urton, London. 





16,158. Sicwau Licuts, J. Pain, London. 

16,159. ADVERTISING BEVELLED GLass PAPER-WEIGHTS, 
D. Harper, London. 

16,160. Skirts of Lapirs’ Ripinc Hasits, G. F. 
Bromley, London. 

16,161. Dust-proor Bearines and Conzs, W. Clews, 
Ashton, near Birmingham. 

16,162. TRACHEOTOMY TuBEs, E. Hartstein, London. 

16,163. Fiso-sornt for Raitways, W. Eandford, W. 
Thornley, and E. Silcocks, London. 

— Ld patiaae Suarts from Corrosion, T. Mudd, 

ve 

16,165. Piasterers’ Latus for Waris, W. Dean, 
Manchester, 

a Capinets for Stationery, &c., W. Dorman, 


on. 

16,157. Pipzs, A. J. Coricon, London. 

16,168. THin or Iron Suszers, K. Wittgenstein, 
Londo: 


mn. 
16,169. SpLasH Guarps for Boor Heets, J. Murpby, 
on. 
16,170. Screw Nur for Bouts, W. F. D. V. Ollefen, 
London. 
16,171. Supportinc UmBRevias, &c., A. Bachmann, 
London. 
16,172. Separatinc Cockie from Wear, J. Rudasil 


and Co., Ckerryville, North Carolina. 
met Repucine UnsMELTED Org, J. T. Wainwright, 


cago, 

16,174. Peercen for Wixpow Sasues, P. W. Bram 
well, London. 

16,175. Poucnes, W. J. Cussen, London. 

16,176. Mgasurine Exectricity, E. H. 
and W. Friese-Greene, London. 

16,177. Carriers for Lantern Suipes, L. M. Isaacs, 
London. 

16,178. Grates, J. Moore, London. 

16,179. ContRoLLine Orcan Stops, H. and V. Willis, 


P. Humphreys 


on. 
16,180. Winpow Sasu or like Fastenrnc, T. Horsford, 


on. 
16,181. THERMOMETERS for CLINICAL Purposes, J. J. 
icks, London. 

16,182. Errectinc Issuz of Air, W. 8. Simpson, 
London. 

16,188, Sarety Barriers, J. L. Graydon, London. 

16,184. ManuracTuRE of Oxipe of Lzap, P. Bronner, 
Germany. 

. Courtine Device, H. Rongier, London. 

. Rounpasourts, J. Melling, London. 

. Box for Cigars, L. L. Tissier, London. 

. THREaD Cutter, F. J. Héhs, London. 

. Fastenine for SHoes, W. Harper, London. 

Dress Butrons, R. J. Spreadbury, London. 

. Tapers, W. H. Hall, London. 

. Tire for Crcuzs, B. E. , London. 

. HYDRAULIC MacHINERY, G. Mitchell, London. 


10th September, 1892. 


5 DovBLE-PuRCHASE ‘AUTOMATIC Back GzaR, J. 
Craven, Lancashire. 

16,195. CenTRiruGaL Muttiptyine Srezp Gear, E. J. 
Nugent, Bootle, near Liverpool. 

16,196. Mounts for PHorocrapus, F. M. Bridgewater, 
London. 

16,197. Ick Cream Freezer, W. W. Horn.—(N. Clark- 
son, United States.) 

16,198. Vatves, W. W. Horn.—(A. 7. Miller, United 
States 


16,199. CrupreR Strap Fastener, W. W. Horn.—(F. L. 
Armas, United States.) 

16,200. Lock and Latcu, W. W. Horn.—(/J. W. McKee, 
United States. 

16,201. Gatvanic Batreries, J. B. Fachris, London. 

16,202. TrReatiInG Tosacoo, G. 8. Yingling and J. K. 
and G. K. Pfaltzgraff, London. 

16,208. Dryise Fence for VecETaBLE SupsTances, J. 
Jones, Glasgow. : 

16,204. CHILpREN’s CanniaGes, T. B. Sloper, Devizes. 

16,205. Bepstzaps, H. W. Walker, Sheffield. 

16,206. Propunsion of Cycues, J. Fraser, Glasgow. 

16,207. Lock Crank, H. T. Owens, Birmingham. 

16,208. Wrre Martrresses, A. Rathbone and 8. Taylor, 

‘anchester. 

16,209. CHamMBER PEDAL Orcass, J. R. Smith, London. 

16,210. Apprivc Sanitary Fur to FLusHine CIsTERNS, 
W. Dudley, London. 

16,211. Kitns for Porrery Bricks, W. F. Murray and 
J. Macintyre, Glasgow. 

16,212. CycLe Sappues, J. Wathen, A. Smith, and W. 
J. Spurrier, Birmingham. : 
16,213. Macuune for fms Papss Bas, J. R. Collins, 

Bradford. 


16,214. Sprzat Nozze, H. J. and E. C. Smy, London. 
— Sprino Seatine for Cuarnrs, &c., R. H. Taylor 


16,216. Cigarettes, D. Ajderian, Manchester. 

16,217. Lever Foo SicNaL SELF-ACTING APPARATUS, C. 
J. Johnson, London. . 
16,218. Stze, Screw Wire Drivine Pzc, J. Starkie, 

Lancashire. 


16,219. ApsusTING HANSOM Cans, J. Jarman, London. 
16,220. Gas Fire Burner and Grate Bottom, R. B 
M 


, London. 

16,221. Buitpine Toy, W. Stranders, London. 

16,222. Tza-uRNs, E. Boyes, London. 

16,2238. Stzamine Harts, B. J. B. Mills.—(Messrs. F. 
Klein and Co., Germany.) 

16,224. Boots, Z. Spence, London. 

= Givinc Motion to Sewinc Macuines, G. 


lasson, Derby. 
16,226. Ciocks, T. W. Wood, Stockton-on-Tees, 
16,227. Looms, T. Robinson, Manchester. 


16,228. Boots, A. C. York, London. : : 

16,229, Borriine or Corkinc Macusines, J. H. Minto, 
Liverpoo 

16,230. Traverse Guipes, J. Burtinshaw, Man- 


chester. 
16,231. Cranes, G. Russell, Motherwell. : 
16,282. CaLenpars, A. T. Bullock.—(C. N. Huyt, United 


-) 
16,238. PREVENTING TRANSMISSION of Heat, E. Nelson, 
London. 

16,284. PLatinc ALUMINIUM with MeTats, G. Selve, 
London. : 
=, Pevmatic Tires, F. F. Berguerand, Fils, 

mn! 


16,236. 
London. 

16,287. MeasurinG RoLiep Fasrics, H. P. Morgan, 
London. 

16,288. Fryers, T. K. Hattersley, London. 

16,289, Paper Putp ReFinine Apparatus, 8. Berbuto 
and E. Marguet, London. 

16,240. Pap for Inkine Stamps, H. B. Jones, London. 

16,241. Propucina Cotours on Gass, J. C. Duntze, 
London. 

16,242. Tings, P. Ockenden, London. 

16,243. TunNING Toots, N. Browne.—(B. Fischer and 
G. Winsch, Germany.) 

16,244. WaTER TUYERE for Furnaces, &c., J. Parker, 
Bradfo: 


rd. 
16,245. Motor, O. Spaethe, London. 
16,246. OpTaininG ALUMINIUM, B. Dukes.—(J. Rose, 
Germany.) 
16,247. Neckxtiss, F. J. Hall, London. 
16,248. Drivinc CHatns for Cycies, F. W. Brampton, 


gham. 
16,249. Sizinc Yarns for Textites, R. T. Gillibrand, 
mdon. 
16,250. MacHines used in Makino Ciota, H. Bentley, 


on. 
REvo.tvine Stranp for Racecourses, H. Hart, 


ndon. 

16,251. Steam GENERATOR or Borer, J. Hawley, 
Manchester. 

16,252. Grass Furnaces, P. Sievert, London. 

16,253. Compinc Macutnery, F. Ter Weele, London. 

16,254. ExecrricaL Swircues, 8. T. Wyand and L. 
Schramm, London. 

16,255. Stoprina Wacons, TraMcaRs, &c., J. Williams, 


London. 
16,256. Basy Baskets, G. H. Needham and W. Smith, 
London. 
16,257. Szwine Macuinags, V. Witte, London. 
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16,258. Propuction of ILLuminatuxe Gas, V. B. Lewes, 
London. 
16,259. Presses for Ostarmsine Ow, &c., G. Mitchell, 


ndon. 
16,260. Repucive Pressures, F. W. Cannon and J. A. 
Bauer, London. 
16,261. Maxine Fasrics, B. Willcox. —(Z. Lecaisne, 
France ) 
16,262. Propucine CHLoRINE and ALKAaLiss, C. A. 
Faure, London. 
16,263. Sroppina and Srartinc VeHicies, R. Schrod- 
lein, London. 
16,264. Maxine Psorocrapa A.sums, G. Albert, 
London. 
—, Dust and Reruse Recepracies, A. MacMillan, 
mdon. 
— Crcte Drivinc Mecuanism, C. A. Rouveyre, 
mdon. 
16,267. Process for Treatinc Tega, H. Carus-Wilson, 
ndon. 


12th September, 1892. 


16,268. Mernop of Sroprerinc Borties, TB. Birn- 
baum, London. 

16,269. Canp-pEaLInG Macuing, A. C. F. Wood, Bir- 
mingham. 

16,270. Cuessmen, W. Moffatt, Stroud. 

16,271. Socker Jorst for lron Pipss, &c., W. Lewis, 
Brighton. 

16.272. Maxvracrure of Quits, &c., T. and W. Holt, 
Manchester. 

16,273. Secr-seatine Gas Retort Movurupieces, J. F. 

ll, Stafford. 

16,274. Tea Macutnery, W. Parnall, Bristol. 

16,275. Compivep PLate and Disu, J. H. Mumford, 
West Cowes. 

16,276. Griypine and Sirrine Gram, E. A. Langley, 
Birmingham. 

16,277. Lamps, A. B. Dobbie, Glasgow. 

= Srretcuine Coverincs for the Heap, 8. Wilde, 

ester. 
16,279. lopivg, J. Simpson, Liverpool. 
16,280. Burrers for Ramway Sipines, A. Hamilton, 


Govan. 

16,281. Prorecrine Rarway Sicnazs, F. B. Hart, 
Manchester. 

16,282. Pu eee, &c., Merat Puares, A. C. Kirk, 
G 


— Rosee Masninc Apparatus, R. Ford, Bir- 
1ng) 
16,284. CaLL Be.t Inpicators, W. Jennings, jun., St. 


ns. 

16,285. Waist Be.ts for ATHLETES, J. M. Hubbard, 
Birmingham. 

16,286. Bucktes of Waist Betts, P. A. Martin, Bir- 
mingham. 

16, — DispLayinc ADVERTISEMENTS, 8. Wells, Forest 

te. 

16,288. Cirprers for Suzarinc Sazer, G. Twigg, Bir- 
mingham. 

16,289. Water Heaters, J. G. Wagstaff Manchester. 

16,290. Friction Brakes for Cycizs, G Johnson, 
Notting 

16, — . MAL Hee. and Tor Tips, W. Freeman, 


16,292. 8 ——_— ALuminium, O. Nicolai and C. Lan- 
genbach, London. 

16,293. Sprrroon, J. McDonnell, Horley. 

a ADJUSTABLE SLIDING Nor or Cotiark, L. Huff, 
Do 

16, 295. Commxatiox CaypLe Hover, M. Hashim, 


16, "re —egamaa Games for ADVERTISEMENT, J. Ralph, 
mdon. 
16,297. Hyprocuuoric Acip, H. C. Bulland J. Ramage, 
Liverpool. 
16 298. Locks for Smatt-arms, T. Southgate, London. 
—, STREET Sweerrmsc Macarines, E. Winkert, 
mdon. 
16,300. Suppiyrnc E.ecrricrty to CARBON ELECTRODES, 
H. H. i, London. 
16,301. ALarm Connections, H. T. Wilson and N. 
Schwab Birmingham. 
~~~ Fryers, C. Atkinson and W. Roberts, 
mdon. 
16,303. Coverrncs for the Hzap, C. Cohen, Man- 
chester. 
16,304. Macutves for Maxina Enve.opgs, E. Pott, 


mdon. 

16,305. Tape for Brsprxc on Cottars, C. Thorne, 
London. 

a Escare or Hoist, J. Feiner and C. Kohlf, 


16,307. Cups for Hotpinc Servietres, J. G. Galley, 
London. 


16,308. Cracunatine and Coo.ine Liquips, W. May- 
ndon. 
16 1309. Disexcacrna Gear for Bettinc, W. Maybach, 


16,310. Locomotive Cars, W. Pye, London. 

16,311. Borries, Jars, &., F. E. W. Himley and C. 
A Aldag, London. 

16,312. ALUMINIUM PLaTes for Usz in Privtine, O. C. 
Strecker, London. 

— MoutipLe DRitt Apparatvus, G. H. Harrison, 


don. 

16,314. Treatment of Giycertne, J. G. Haller and I. 
Magnus.—(R. Giebermann, United States ) 

16,315. TeELecRaPus, F. E. W. Bowen, London. 

16, 316. Ragzostats, H. W. Lawrence, London. 

16.317. say pod Spixe, E. A. Streeter and B. W. 
Nichols, don. 

16,318. oor ‘= Borties, C. C. J. Mugford. — (8. 
‘Mugford, United States.) 

16,319. Game, R. and T. W. Hay, London. 

16,320. PLastic Compounp for HEATING, H. 8. Pringle, 
London. 

16,321. Hanp-power Tenoninc Macaig, R. 8. Kelly, 
London. 

16,322. ARTIFICIAL FueL, C. Winter, London. 

16,323. CoLLaPsiBLE Reapinc Desk, W. C. Hughes, 


London. 

16,324. Drawinc-on Sxoks, Socks, &c., F. M. Symonds, 
London. 

16,325. GRinDING MoTHER-OF-PEARL, J. F. Crosinsky, 
London. 

a. aan -Boxes of Encines, J. 8. Starnes, 

16, 2. Inbicaton for Mepicive Bortues, F. Grafton, 


16,328. Conveyine E.ecrriciry to Human Betnos, E. 
Spratt, London. 
16,329. Furnace Grates, R. Goll, London. 


18th September, 1892. 


16,330. Pre Wires, C. Ford, London. 
16, a A gaa CARRIAGE Sritroon, E. B. Ivatts, 


16, a ie Srretcuers, G. 8. Macdonald, 
mdon. 
W. F. Goodhue and ©. Paulus, 


16,333. Siwacz, 
London. 
16,334. Basket Hince, W. A. Bowie, jae. 
16, 335. Dh searess TeLerHones, E. M. Harrison, 


Lond 
ad "io for Honsy Vesseis, H. W. P. Frith, 


rrey. 
16,337. ADVERTISING Stanp with Bex, S. Skerrit, 
Sheffield. 
16,338. Dancer Sicnaxs, T. F. Matthews and J. John- 
ston, Liverpool. 
16, 339 Liquip Hypro-carsoy Enoives, 8. Griffin, 


16,340. Fexpers, F. W. Mole, Birmingham. 

16, ‘341. SEWER VENTILATORS, ‘T. Caink, Malvern Link. 

16,342. Lo Loom Dossizs, B, Lupton and R. H. Place, 

16,343. AvTomatic Cask Fitter, H. W. Townsend and 
J. Brown, Ne 

16,344. AppaRaTus for MakING REPRODUCTIONS of 
Waitrxe, J. Wilson, Glasgow 

. Tuc Loops ‘of Seas, J. T. Aitchison, 





16,846. Harr Curntine Appiiances, F, F. Empson and 
F. R. er, Birm: 

16,847. Artracnine the Tips of Binuiarp Cugs, E. 
Bristol. 

ag = oe $48. Hanpixs for Lavatory Purposrs, G. H. 


Gardner, Birming! 

—— L:Fs-8aVING Apparatus, H. T. Grundy and J. 
ice, Manchester. 

ee Keep-Koot (Puzzts), R. A. D. Carter, Levens- 


e. 

16,851. Fastenines for Trunks, J, 8. Dumbell and A. 
G. Kirby, Birmingham. 

16,352. RounDaBoUTs, W. Brierley.—(4. Daut, Ger- 


10388" 5 Hoiper for Simic Sasa Winpows, H. 

i 

16,354. ARTIFICIAL STONE Composition, J. E. Keseling 

and ©. Fuchs, jun., Glasgow. 

16.355. Percussive APPARATUS for Rivertino, &c., J. 
M. Ross, Glasg »w. 

16,356. TREATMENT of Staas, T. Lockerbie, London. 

16,857. Macninery for Compressinc Air, W. H. 
Northcott, Lordon. 

16,858. BurGLar ALarms, H. T. Wilson, London. 

16,359. Burninc Licut and Heavy Os, W. P. 

pson.—(@. * Harvey, @. F. Pevrenend, J 

Getty, jun., and G. D. Bayaud, United States.) 

16,360. Ixx-pucts, T. Johnson, Manchester. 

16,361. VARNISHING FRaMeEs, W. P. Thompson.—( The 
‘American Lead Pencil Company, United States ) 

16,362. ARTIFICIAL TEETH, J. W. Moffitt, G. W. Marter, 
J. R. Nolan, and P. McGill, Liverpool. 

15,368. GLoves, J. Dennis, Manchester. 

16,364. Saw Fitinc Macuines, G. Ott, Liverpool. 

16 865. Luspricatine Cup, I. J. Briggs and A 
Sanborn, London. 

16,366. StopreRrine Borries, H. Tipping, London. 

16,367. Compination Tire for VsLocipepss, A. 
Thomas, London. 

16,368. Warprose, R. 8. Beauclerk, London. 

16,369. Dressinc Tasue, R. 8. Beauclerk, London. 

16,370. Onrrrment for the Curse of Skin Diszaszs, G. 
Drayton, on. 

— Execrric Locomotives, W. H. Soley. 
Perkins, J. Wolstencroft, W. O'Neill, kW 
Yelland, * Lond 


don. 
16,372. THIMBLE Garce, F. W. Amsden, London. 
16,873. Hair-pix, 8. rn Towler and F. Arthurton, 


mdon. 
16,374. MissaTuRE Am™MuniTion for R: ries, M. Mulli- 
neux, Cheetham. 
16,375. DisinTEGRATING VEGETABLE SuBsTances, H, J. 
» London. 
. tt ” Keepine a Bicycue in a VERTICAL Position, J. 
Rae, Cults, by Aberdeen. 
ware WALKING Stick Camera Sranp, E. C. Ouvry, 
London. 
16,378. Raprator for O11 Stoves, J. W. B. Wright and 
J. H. Woodroffe, London. 
16,379. PerroLeum Motor Contrivanceg, O. Briinler, 
Ye 
16,380. PszrroLeum Moror, O. Briinler, Germany. 
16,381. PeTroLeum Moror, O. Biiinler, Germany. 
16,382. Cootinc Device for Gas Motors, O. Briinler, 


rmany. 

16,383. SupporTinc Specracues on the Noss, H. W. 
Co! London. 

16,384. ATTacHine Animals to Carriaces, E. Bailey, 
London. 


16,385. Toot for Raisinec the Stircues in Sores of 
Boors, L. Richter, Northampton. 
a RecuLaTors her tewene Macutngs, N. A. Gavin, 


lasgow. a 
16,387. Back for Books, A. Kampe.—(&. Krause, Ger- 
J. A. Robinson, 


on. 

16,389. Fastener for Hats, &c., M. Shearer and J. 
Wedderburn, London. 

16,390. Drivivc Mecuanis™ of Cycies, G. Lane and H. 
Wright, Birmingham. 

a Macuines for PLairixc Wire, O. Preston, 

ndon. 
16,892. StRincine Pianos, C. 8. Weber, London. 
16,393. FasTeninc for Securinc Boot Lacss, H. M. 


on. 
16,394. Pirz Wrencu, W. W. Horn.—(F. B. Ide, 
Onited States.) 
meee ee CieanerR and Preserver, 8. Robens, 


many. 
16,388. ADVERTISING NOVELTY, 
Lond 


16, 396. — for Ruse Spinninc Macuinxes, W. 
Westle , London. 
16,397. ACHINEs for SEALING Boxes, H. E. Newton.— 
(W. H. Butler, United States.) 
16,398. DecorticaTinG Fisrous Piants, W. R. Lake. 
— 7 B. Perreau, and A. Laborde, United 
tates. 
16,399. Devices for InsERTING MeTALtic StaPes, W. J. 
rown, London. 
16,400. PortaBLe Batus, W. R. Lake.—(A. C. Kimber, 
United States.) 
16,401. Coucn Beps, C. Driver, London. 
16,402. AERaTeD Water, C. Turner and 8. Burge, 
London, 
15,408. Evaporatine Liquips, C. W. oan —— 
16,404. Cas Recisters and INDICATORS, J. Hadi 
National Cash Register aha Oaited 
‘tates. 
16,405. ‘RY Printinc Macnines, J. P. Luhn, 
London. 
16,406. VENTILATING APPaRaTus, C. A. Cowell, London. 
16, 407. Hevicat Proreciers, L. A. Boisset and O. L. 
Mercier, London. 


16, a Manvracture of Iron, &c., G. F. Thomson, 
don. 
16,409. TREATMENT of Waste Propucts, G. J. Epstein, 


mdon. 
16,410. ADveRTIsING, G. F. Redfern.—(A. H. Fried and 


Co., ny. 
16,411. Prasorortes, F. and R. A. Mann, London. 
16,412. Lamps or Lanterns, T. Andreasen, London. 
16,413. Gas Encrves or Motors, G. F. Redfern.—({la 
Société Anonyme des Moteurs Thermiques Gardi, 
France.) 
16 414, Stzam Mano ues, F. Baldwin, London. 
16,415. Parquet FLoors, M. F. C. Turpin, London. 
16, 416. Secr-actinc Derrick, A. re London. 
16,417. Dewrat Cervix Cramps, A. I. F. Buxbaum, 


London. 
oo rs Watcn Braceret, C. O. Major, 


14th September, 1892. 
16,419. WasHine and Wrincinc Macuinss, E. Taylor, 
Blackburn. 


16,420. Compounp Locomotives, W. Monk.—(H. Monk, 
United States.) 

16,421. Miners’ Sarety Lamps, W. Ackroyd and W. 
Best, Bradford. 

16,422. Ear Trumpet, G. Williams, London. 

— — Trees to Wuee s, J. A. Carpenter, 


Vv 
16,424. a H., W. H., and B. H. 
Jones, Wolverham; 
16,425. STONE-PLANING MAcHINE Toot, G. H. Green- 
smith, Sheffield. 
16,426. Mustarp Por, G. H. Ellis, London. 
16,427. gamed GENERATORS, &e., G. A. Nussbaum, 
16,428. — Saretizs for Ririzs, G. P. Apple- 
16,429. Door Kors and Spinpies, J. Mothersill, 
16,480. . Boxrs for Storine Foon Sturrs, J. A. Wilson, 
16,431. Puzziz ay D. McPhun, Glasgow. 
432. Lock- ft 5 , Sheffield. 
16,488. RELEASE for Ratnway WaAGon BRAKE, 
16,434. ELecrric Licut Switcues, 0. M. Doenan and 
R. A. Smith, Manchester. 


16,485. WuiTeLzap, P. Bronner, Manchester. 
16,436. INGRAIN Carpets, &c., J. 8. and 8. Smith, 
Glasgow. 


16,487. Apvertisine Device, G. Gea 
16,488. Sprinc Larcues for be E. mith, Bir- 


mingham. 
Lo = Fire Escapsz, J. E. McPherson, London. 
. Toornep or Rack Rat, A. Raze, London. 
is ‘a1 Ssow Carns, &c., J. Brewis, R. AL Brown, and 
i: mnox, London. 
16,442. “@uarp for Swirtcues, G. Treibs, London. 
16 448. Casxs for Hoipine Carps, &c., A. W. Pocock, 


ion. 

16,444. ArtiriciIAL TeETu, OC. O. Jiiterbock.—(G. A 
Jiiterbock, Germmy ) 

mes. Trevis Fences, A. J. Eli.—(A. Peignon, 


nce. 
apes. Frames, W. and W. Wingfield, 


16,447, a A. J. Boult.—(N. Brache'ti, 
Belgium. 

16, 448. Warmino and Ventitatinc Buitpinas, J. 
Bartlett, Liverpool. 

16,449. Jomts for Pires or Tubes, J. H. Brindle, Man. 
chester. 

16,450. Kyrttinc Frames, B. Salzer and G. Walther. 

London. 

16,451. Crusnine or Grinpine Mixis, H. J. R. Pam- 
philon, on. 

16,452. Apvertisinc Devices, F. P. Slavin, London. 

“>. Piva Taps or Vatves, D. Horsburgh and R 


don. 
16,454. GaucE Scans Frrrimes for Stzam Boriers, W. 
Howson, London. 
16,455. Cigar and other Boxes or Cases, 0. Kiinzell, 


8. eae 


London. 

16,456. AMMETERS and VoLTmetsRs, E. F. Moy and F 
Teague, London. 

a Brve.une, &c., Guass, &e., J. Arthstrong, 

mdon. 

16,458. Bormnc Macuines, E. T. Hughes.(V. P. 
Wilcox, United States.) 

16,459. Frves or Rasps, G. J. Davis, London. 

16,460. Sarety Appiiances for Ow Lames, W. W. 
Popplewell —(J. A. Secor and J. L, Parraga, United 
States 

16,461. Seconpary Batteries, W. Main, London. 

16,462. Prerarinc Green Tea Lear, &c., J. Roger, 
London, 

16 468. CenrrirucaL Macuines, R. A. Lister and M. 
Pedersen, London. 

16,464. STRAINING of Mixx, J. yo Nem a ag 

16,465. Spixxinc Moves, W. R. Lal —(C. A. Dam, 
United States ) 

16,466. NewspaPper Wrappers, W. R. Lake.—(J. J. 
Cochran, A. T. Gerrans, and H. A. Bridges, United 
States.) s 

— Garments, H. F. Wells and A. W. Fyke, 


16,468. Pansrecvoonara, F. W. Golby.—(J. a &. 
Jechoux, France.) 
16, = a Lamp Contact Frrtinos, 0. E. Webber, 


16, 170 , Drivine Mecuanism, C. Hagans, 
London. 

16,471. Borr.e Storrerinc Apparatus, H. Tipping 
and M. Lachmah, London. 

16,472. Marca Boxes, R. B. Hansell, London. 

16 473. Ear Syrinot, Sir W. B. Dalby, London. 

16,474. Macic Lanterns, W. Watson and F. Holmes, 


London. 
es Brivce for Stace Purposes, J. W. Cawdery, 


ndon. 
16,476. Osrarninc Motive Powper, H. F. McBride, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 





479.391. Vatve ror Sream or Hicu- pRessurt 
Fiuips, W. G. Adams and J. 8. Forbes, Phila 
delphia, Pa.—Filed October 8rd, 1891. 

Claim.—{1) The combination of a valve body pro- 
vided with inlet and outlet orifices and a valve seat, a 
continuous c! get en of rocking movement 
mounted upon said body and communicating only 


therewith, and a ~itea tively connec with 
said casing and so arranged with relation to said seat 
as to be shifted toward or from the same in conformity 


with the rocking movement of the casing, subst 


——....., 
ee 


478,687. CHARGING MACHINE FoR Furnaces, J pF, 
lahl, Homestead, Pa.—Filed September 17th, 


1801, 

Claim. (1) In a charging apparatus for f. race 
the combination of a carrier movable in front of the 
furnace or furnaces, a box support carried there 
means for feeding the box support forw, rward, ~ WA 

latform mounted on the carrier and extending longi. 
udinally in front of the furnace or furnaces, means 
for moving the platform vertically, and carryin 
devices mounted on the platform and adapted ty . 


47: 9437 ] 











deliver the charge to ~ box su Poy) 8 ubetentially as 
and for the purposes d eacribed. In a charging 
apparatus for furnaces, the ne. R of a carrier 
movable in front of the furnace or furnaces, a box 
support carried thereby, means for feeding the box 
support forward, a plat: orm mounted on the carrier 
means for moving the platform vertically, and carrying 
devices suspended from Seg: which are mounted 
on and are movable on the platform above the box 
support. substantially as and for the purposes 
described. 


479,446. Mortar - MounTinc, W. 
Alliance, Ohio.—Filed June 24th, 1891. 
Claim.—(1) The combination, with @ gun-carriage 
and hydraulic devices thereon adapted to yield under 
the recoil, of a cylinder and plunger for elevating the 
carriage, pipes to the ep from the hydraulic devices on 
the the cylinder below the carriage, and an 
air c! communication with said 


H. Morgan, 


apttnden. ee y asset forth. (2) The combina- 
on, with a gun- ome hon and hydraulic devices there- 
on, adapted to yield under the recoil, of a cylinder 





tially as set forth. (2) The combination of a valve 


body provided with inlet and outlet orifices and a 
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valve seat, a continuous closed casing capable of rock- 
ing movement mounted upon said body at a point 
intermediate between said inlet and outlet orifices, 
said casing be’ eS ae an ee aes 
path of the flui a valve operatively connected 
with said casing hey so arranged with relation to said 
seat as to be shifted toward or from the same in con- 
formity with the rocking movement of the casing, 
substantially as set forth. 


479,430, Water Cootinc Device ror FURNACE, 
: — Pittsburg, Pa.— Filed February Thi, 
Claim.—A furnace having a tap hole, a guard or 
frame surrounding the same, an exterior splash plate 








see on frame and open to afford access 





to the intermedia and a water supply pipe 
edagted 60 wet the fernese walls within the splash 
plate, substantially as and for the purposes bed. 








and plunger below the cylinder, inp leading from 
the hydraulic devices on the c. to the cylinder 
below the carriage, an air chamber oan fluid passage 
ways leading from the ae below the carriage t» 
e air chamber, tially as set forth. (8) The 
combination, vith pg carriage and hydraulic devices 
thereon, to yield under the recoil, of a 
So eee neers ee ai 
an mr eer plunger ig cylinder and pro 
chamber and with a bore or passage 
way pag tet, from its inner end to said chamber, sub- 
stantially as set forth. 


ee. bang y Toot ror Rocks, G. M. 
Srseliyn, N. Y.—Filed gue 19th, 1891. 


a 
one ip cutting edge, of a guide bar 
witha a longitudinal channel at one side thereof aoe 
a Poot cain into a drill hole, the channelling tou 
the slot of the guide bar and oes 
et ec wp 5 side against the interior of the guide bar, 
the channelling tool having a shank extending to the 
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vot of the drill a ot as to be driven into the hole in 
the side therof, substantially as set forth. 
@) th The 


elke een ci 


AL wih elling tool fitting loosely 
into the chann of the yr bar and having  pro- 
es _ at one side and bearing at the 
other sid t the bottom of the groove in the 


guide bar, su » oobutentially as set forth. 








Sept. 30, 1892, 


THE ENGINEER. 


275 











_— 


THE IRON AND STEEL INSTITUTE. 


Tue third day of the meeting, Thursday, September 22nd, 
was devoted to the subject of the desulphurisation of iron 
and steel, concerning which two se. tye of the highest 
interest were communicated, the first on a new process, 
by Mr. E. H. Saniter, and the second a general review of 
the reactions involved in that process as well as those in 
other methods of removing sulphur, by Mr. J. E. Stead. 
Mr. Saniter’s process is the outcome of a series of experi- 
ments commenced in September, 1890, upon the effect of 
a prolonged contact of lime with iron containing sulphur 
when melted and at a high temperature. This gave 
results of an irregular character, pig iron containing 0°38 

r cent. of sulphur, being purified to ‘03 per cent. in 
93 hours, in one instance, while in a second the reduction 
was from 080 to 012 per cent. in 1} hours. When, 
however, a mixture of nine parts of caustic lime and 
one of chloride of calcium was used under the 
same conditions of fusion in black lead crucibles, 
0'42 per cent. of sulphur was completely removed in 
half-an-hour, the lime and chloride of calcium mixture 
being softened but not completely fused. Upon these 
experiments the process has been based. It consists 
essentially in bringing the mixture of the two calcium 
compounds into contact with molten iron or steel under 
conditions varying with the nature of the material 
treated. Chloride of calcium is very largely produced as 
a final waste liquor in many chemical processes, more 
particularly in the Solvay ammonia soda process and the 
revival of manganese i Weldon’s method, and the 
demand for the dried salt is very small; thousands of 
tons being run to waste in all the principal chemical 
manufacturing districts. Such portion as is saved con- 
tains about 70 per cent. of calcium chloride and 80 per 
cent. of water, and is sold for about £2 per ton, so that 
before using it is desirable to dry it, which can be easily 
done by exposure to a low heat in a reverberatory furnace, 
the whole of the water being driven off at a temperature 
of 220 deg. Fah. 

When the process is to be applied to cast iron a 
mixture of calcium chloride and 2 is prepared that 
shall be readily melted at the temperature of the metal 
operated upon. For this purpose about equal parts are 
required, the combination being effected by grinding the 
materials together in a mill to a moderately fine powder. 
The mixture is placed in the bottom of a ladle or receiver 
and consolidated by heat or kept in position by other 
suitable means. A jet of blast furnace gas may be applied 
for the initial heating, but when in continuous work the 
heat of the ladle is sufficient to maintain the action. The 
receiver is then filled with molten metal, when the mixture 
melts, and, rising through the bath, removes the sulphur 
very completely. A reducing atmosphere is not essential, 
the removal of the sulphur as calcium sulphide going on 
concurrently with oxidation. If it is desired to remove 
silicon as well as sulphur, the caustic lime in the mixture 
must be replaced by hydrate or carbonate, and oxide of 
iron may even be necessary. Under the ordinary con- 
ditions of experimenting, about 25lb. of calcivm chloride 
and an equal weight of lime per ton have been found 
sufficient. In the trials, about three tons of iron, taken 
direct from the furnace, were treated in a ladle at each 
operation, and although the first or coldest iron from the 
furnace was taken and hydrate of lime was used in the 
mixture, no skull was made, a fact of the greatest im- 
portance, as showing that no material chilling occurs with 
such small charges, and therefore that larger quantities 
would never “skull.” The uniformity of the results 
obtained was very marked, as will be seen by the 
accompanying analyses. 





Sulphur. | 











Silicon. 
No.| Class of iron. > | Mixture used. 
Before. | After. |Before.| After. 
1| No. 5 hematite ../ 0°220 | 0-060 | 1°6 | 1°2 | 
2 | Hardforge,15%P.| °300 | 0600 | 1:7 | 1:4 | 
8 | Grey forge .. 070 | *008 | 2:2 | 1°6 . 
4 Basic pig .. “197 | °072 _ _ Cal 
5 = “191 “062 wa ee cium 
5 | ‘ . | chloride and 
6 109 031 —_— | — | 
7 “102 “032 0:56! o-s2|¢ hydrate. 
8 _ *065 “026 84 “i 
0 “093 | «016 32 ov 
10 - 089 | 024 | ‘42 18 
Nl = 083 | +020 "87 on 
12 | - “183 | =°080 “70 *32 | - 
13 - ‘091 +026 } Calcium chloride 
lt | - “060 , *008 — fj) and limestone 





Nos. 7 to 18 are consecutive charges, and show the 
regularity of the results. The average reduction of 
sulphur is 786 per cent., and of silicon 85°8 per cent. 
The average slag contains : Calcium chloride, 39°1 ; lime, 
886; calcium sulphide, 5°8; silica, 129 per cent. A 
considerable portion of the chloride may recovered 
from the slag by dissolving it out in water. e experi- 
ments were made in a 4-ton ladle lined with ordinary 
firebricks, which were practically unaffected by the slag. 
Appliances are in course of construction for dealing wi 
the whole output of the furnace as the metal is run, the 
plant — a simple and inexpensive character, con- 
sisting of ladles or receivers on wheels. The cost of 
materials is said to be about sixpence per ton of iron 
treated, which will be reduced when a more efficient 
receiver is used. 

The process has also been applied with considerable 
success to the basic open hearth furnace, where, as is 
well known, no removal of sulphur takes place under 
ordinary conditions, there being actually a liability to 
increase by the absorption of sulphur from the ore used 
in feeding, and from the sulphur dioxide in the furnace 

es. For this purpose it is necessary to form a very 

asic slag with 50 to 60 per cent. of lime, and to add a 
Suitable quantity of calcium chloride soon after the 
charge is melted in the furnace, about 2 cwt. of lime- 


stone ne ton of metal and scrap heing required. When 
the slag is well melted the chi ride may be added in 
several portions at intervals to total of nearly half a 


hundredweight per ton of ingo’ . 


The quality of iron 
used and the steel made from it 1s as 


follows, the amount 


of pig iron in the charge being 75 per cent. in all cases :— 
































Average per | 
Pig iron used. cent. Stecl made. 
| sulphur in | 
; } me ; ; 
No.| Bi.| 8. P. Mn. charged. ©. | Bi. 8. P. | Mo. 
Rin 1K) 4! I a ae a 
1] 04) °76/1°3 *18) "58 *215| Trace *081 ‘027 | "68 
2] +10} °45| 21, *50 "35 *200| 4, | 072 | *052| °75 
8] °10| °45) 2°91 °50 | "35 19] ,, | °048 | *054 | °59 
4| *04 | +25 | 2-6 | 1-00 "20 708| 4, | "048 | -025 | -43 
5 | +20 | *28| 2°6 1:00 | "19 | ‘17 | 45 | °048 | 045 | °57 
6 | *20 | -22 | 2°6 | 1°00 | 18 | °145] ,, | 068 | °042 | °73 
7 | +20 | +22 | 2-6 | 1-00 18 | -39| |) | 058 | -045 | -61 
8 | 40 | +22 | 2°65 | 1°30 | “18 | 18} 4, | 018} -034| -40 
9| +90 -17/2°6 1°20} = “14 15 | 5, | 7038) 040 | “58 
10 | 18 | -16 | 8-1 ' 1°50 13 18 | ,, | 082 | -040| -20 
WM} °44| °15 | 8°5 | 1°50 13 75| 4,  °042 | -040| -vO 
12 | -20 | 15 | 2°6 1°00 *13 15 » | 1088 | °040 | °58 
13 | 65 | 18 | 8°3 1°50 ‘nh 155) ,, 025 085 | *68 
14 | +56 | 05 -05 3°00 | “05 ‘115, 4, O16 


“O10 | *12 





No. 10 is conductivity steel. No. 14, made from white 

hematite pig, is of Swedish bar quality. The Wigan 
Coal and Iron Company has now made about 2000 tons 
of steel by this process from sulphury pig iron, which has 
been applied to all the ordinary uses of basic open hearth 
metal, such as wire, hoops, rivet, and tin bars, and found 
fully equal in quality to that made from higher class pig 
iron. ‘The use of such common iron, supposing it to be 
sufficiently low in silicon, has the advantage of requiring 
a smaller amount of steel scrap and of ore for feeding, 
the saving on these two items being about 43. per ton of 
ingots, while the exact cost of chloride of calcium is only 
about 1s. per ton. Neither the hearth nor the brickwork 
of the furnace and regenerators has been in any way 
affected by the use of chloride calcium, continued for a 
period of six months. 
« The reading of this important paper was followed by 
that of Mr. Stead, “‘ On the Elimination of Sulphur from 
fron,” in order that the discussion might be taken as a 
whole. This was a long and able examination of the 
work of previous investigators upon the same subject, 
and of the various processes proposed or actually in use, 
those of Massenez and Saniter being more particularly 
described, with a large amount of original analytical 
detail. The latter included analyses of the materials 
used and products obtained in the working of several 
charges at the Wigan Steel Works, as described in the 
previous paper, the results of the whole being summed 
up as follows :—Desulphurisation in this process may be 
effected by one or all of the following reactions or 
changes: (1) The calcium chloride in presence of free 
lime may be split up in contact with molten iron; the 
calcium in the nascent state may then combine with the 
sulphur, the chloride of iron formed being converted into 
chloride of calcium and oxide of iron in presence of free 
lime. (2) The extra lime may assist in the change. (3) 
The sulphide of iron may be simply dissolved out by the 
oxychloride. The investigations are being continued, and 
it is hoped that before long the truth will be arrived at. 

Although Mr. Stead’s paper was only read in abstract, it 
was supplemented by a long manuscript appendix by the 
author so that only a few minutes remained before the 
hour appointed for the final closing of the business of 
the meeting. The discussion was therefore, after a few 
remarks by Sir Lowthian Bell, adjourned to the next 
meeting in London ; and a third paper, on the manufac- 
ture of basic steel at Witkowitz, by Mr. P. Kupelwieser, 
was taken as read. This described a combination of the 
converter and open-hearth furnace, the metal from the 
blast furnace, containing 0°8 to 1-2 per cent. of silicon, 
being blown for five or six minutes and then transferred 
to the basic lined open-hearth furnace, to be treated with 
lime and iron ore in the usual way. As the silicon is 
completely removed by the blowing, the lining is not 
attacked, and the amount of lime required for dephos- 
phorising, as well as the duration of the operation, are 
proportionally diminished. A further advantage is found 
in the circumstance that, as the manganese in the metal 
is largely oxidised, together with the silicon, while the 
phosphorus is unaffected, the converter slag serves as a 
non-phosphoric material for the manufacture of ferro- 
manganese. 

The President, in concluding the meeting, moved 
“That the most cordial thanks of the Iron and Steel 
Institute be offered to the chairman, vice-chairman, secre- 
tary, and members of the Local Reception Committee ; 
also to the Mayor and Corporation of Liverpool for 
placing at the disposal of the Institute the St. George’s 
Hall; to the London and North-Western and Lancashire 
and Yorkshire pig | Companies for the special train 
facilities afforded for the several excursions; to the engi- 
neers, contractors, and owners of the Overhead Railway, 
the owners of steamships, works, and other establish- 
ments thrown open to the members during the week ; to 
the Mayor of Chester, and to the Dukes of Westminster 
and Sutherland for their co-operation in promoting the 
success of the present meeting.” 

Sir I. Lowthian Bell said they had been everywhere 
most kindly and hospitably received, and he seconded the 
resolution with great pleasure. 

The motion was unanimously carried. 

Sir James Kitson, M.P., afterwards proposed the 
thanks of the Institute to the president, Sir Frederick 
Abel, for the successful manner in which, as chairman, he 
had conducted the present meetings. 

The vote of thanks was passed by acclamation. 

The proceedings then terminated. 

At the close of the meeting the President and most of 
the members present proceeded to the Walker Engineer- 
ing Laboratories at University College, which they in- 
spected under the guidance of Professor Hele Shaw and 
his assistants. The testing machine described in Pro- 
fessor Shaw’s paper the preceding day was shown in 
action, the object under test being the new form of 
twisted wire chain of American origin called the 
Triumph, formed the subject of a paper by Professor 
Shaw at the last meeting of the British Associa- 
tion, and the machine for making this chain was 
shown in operation by the inventor. An inspection was 








also made of the museum, where, in addition to the per- 
manent collection of specimens, there was on view a 
number of models of the patent crane and labour-saving 
appliances in use at the Liverpool docks. These were 
kindly lent by Mr. J. H. Morgan, of the Dock Board. 
An excellent model of the Liverpool Overhead Railway, 
lent by the engineers of the scheme, was also exhibited, 
together with a number of Berlin castings and curios in 
iron from the collection of Mr. J. M. Morris, of Dallam 
Forge, Warrington. 

The afternoon of Thursday was devoted to a general 
inspection of the whole line of the Liverpool Docks, 
under the guidance of Mr. G. F. Lyster, chief engineer 
of the Dock Board. The members left the Grand Hotel 
in omnibuses, and drove to the petroleum tanks at the 
Herculaneum Dock, which they examined. From this 
point they passed through the double-storey sheds at the 
Toxteth Dock, inspecting the improved cranes and lift- 
ing appliances, and then drove to the Coburg Dock 
Pumping Station, where the new powerful centrifugal 
pumping machinery for increasing the depths of the 
central docks by lifting water from the river was seen 
in operation. This machinery is of exceptional interest, 
and some time was spent in its inspection. The journey 
was next to the Canada Dock, for the purpose of 
examining the hydraulic appliances for opening and 
closing the gates of the Canada Lock. ‘The visitors 
walked to the Langton Graving Docks, and subse- 
quently visited the Cunard steamship Umbria, which, 
however, was scarcely in a condition to receive visiturs, 
loading cargo outwards and coaling being in full work, 
and the City of New York and Parisian steamships, 
which were named in the programme as open to inspec- 
tion, were both absent. Only those members who took 
advantage of the opportunity of inspecting the Teutonic 
on Tuesday afternoon had the chance of seeing a great 
Atlantic liner in sea-going order. 

On Friday three alternative excursions were provided for 
the members. The first, to the Liverpool Waterworks at 
Lake Vyrnwy, attracted about thirty-five visitors at 8.15 
a.m.; but the larger number proceeded at a later hour 
either to Chester or to the Norton Ironworks of Messrs. R. 
Heath and Sons at Ford Green, in North Staffordshire, the 
latter being the only one of special metallurgical interest. 
These works include four blast furnaces, 60ft. x 16ft., 
smelting the local clayband and blackband ores with raw 
coal for forge pig iron, which is converted in the adjacent 
forges and rolling mills into merchant bars and boiler- 
plates. The gases of the furnaces, two of which are in 
blast at present, pass by a 6ft. main to a first box, where 
the bulk of the dust is deposited, together with some tar, 
next to a primary washer, divided by vertical baftie-plates 
into four compartments, where the bulk of the tar is 
deposited, the gas passing four times through the water. 
The tar drains off to a collecting well, and the gases pass 
to the atmospheric condenser, which has 100 wrought 
iron pipes, 20in. in diameter and 40ft. high, arranged in 
five series of twenty pipes each. The pipes are cooled 
by an external flow of water, which, however, is only 
necessary in warm weather. The gases, entering at a 
temperature of 120deg., pass out at 60 deg. Fah., the 
current being maintained by four Root’s blowers, acting 
as exhausters. In order to promote complete separation 
of condensable matters, the gas is forced through four sets 
of Livesey washers, containing perforated plates arranged 
both horizontally and vertically, so that the particles are 
regularly pulverised to facilitate the deposit of a small 
quantity of tar, which appears as a light scum upon 
the surface of the water. The final purification is effected 
by washing the gases with liquors of diminishing strength 
down to pure water, in four scrubbers 12ft. in diameter 
and 100ft. high, which are packed with 300 tons of wooden 
boards placed cnend. The purified gas is burnt in a 
range of sixteen large Lancashire boilers, which, with 
seven others, provide steam, first for the blowing engines, 
next for the mill engines in the malleable ironworks, and 
lastly for the collieries, the supply of gas being sufficient, 
when three furnaces are blowing, to meet all three 
demands. The gas for heating the Whitwell stoves is 
taken from the downcomers without passing the condenser. 
The ammoniacal liquor is distilled continuously in « still 
40ft. long by 7ft.in diameter. This was originally heated 
by the sensible heat of the furnace gases, but it was found 
that the deposit of sooty matters in the flues reduced the 
evaporative effect so considerably in a short time 
that this method has been abandoned, and steam heating 
coils are substituted. The concentrated ammoniacal 
liquor flows continuously into a square tank - shaped 
vessel, containing sulphuric acid, where it is converted 
into sulphate, which is fished out in fine sandy crystals 
as it forms. The tar is distilled, giving a fairly good 
lubricating oil, which is used without further purifica- 
tion, end a large quantity of pitch. With two furnaces 
making 220 tons each of pig iron per week, and consum- 
ing 780 tons of soft coal, the products are:—Sulphate 
of ammonia, 5 tons per week; pitch, 24 tons per week; 
oil, 11 tons per week. With three furnaces in blast, and 
using a considerable proportion of hard coal of a character 
similar to the Derbyshire hard coal, the make has 
been:—Sulphate of ammonia, 11 tons; pitch, 45 tons; 
oil, 20 tons. 

After leaving Ford Green the visitors were enter- 
tained at luncheon by Messrs. Heaths, at the North 
Staffordshire Hotel, Stoke, Mr. James Teath, M.P., pre- 
siding. Owing to the lamented decease of the Duke of 
Sutherland, the visit to Trentham, arranged for the after- 
noon, was abandoned, and several parties were formed to 
visit the China Works of Messrs. Mintons, Copeland, 
and Sons, and other manufacturers in Stoke and the 
adjoining Pottery towns. 








THE JUNIOR ENGINEERING SociETy.—The council announce 
that the presidency of the Society for the ensuing twelfth session 
has been accepted by Dr. John Hopkinson, D.Sc., F.R.S., in 
succession to Sir Edward J. Reed. The new session will be opened 
by the delivery of Dr. Hopkinson’s presidential address on Friday 
4th November, at the Westminster Palace Hotel. 
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THE SUPPLY OF ELECTRICITY FOR FRANKFORT- | 


ON-THE-MAINE. 


We have received a copy of the printed report by 
Messrs. Oskar von Miller and W. H. Lindley upon the | regards motors, 
best method of supplying electricity to the town of | recently only t 


Frankfort-on-the-Maine. These two gentlemen, 


visited the Electrical Exhibition last year, 


technical and financial point of view, 
was sent in to the chief magistrate. 


Fig a 





















































Altern2ting Current with Transformers 


They conclude from the details given in the report 
that the town can establish a public supply station which 
shall pay its way, and that electricity can be supplied at 
@ satisfactory price to the consumers. They consider 
that the best system in this case is that of alternating 
currents with transformers. 

As the report enters in a masterly manner into great 
detail, we propose to give the principal results and to 
reproduce some of the plates, which add greatly to the 
interest of the work. The book is somewhat over 
foolscap size, and consists of about seventy pages of 





matter, including tables of cost; there are also thirteen 
large folded plates. It is a more elaborate report 
than anything we have yet seen in English upon a 
similar subject. The authors begin with the discussion 
as to the 

Best system of supply, which is, of course, of primary 
importance. A choice must be made between direct and 
alternating currents, and if the latter be preferred, 
whether the simple or multiphase system should be em- 
ployed. For the consumer the system is of no im- 
portance, as the alternating system can be made as sure 
as adirect system with accumulators if sufficient reserve 
plant is allowed. Incandescent lamps barn with either 
system equally well. Arc lamps under similar conditions 


give equal light, the advantage in favour of direct current | 
being that a crater is formed and the light thrown down; s 
_B W, resistance; P J, phase and potential indicator; | work, 1°5 per cent.; house connections, 


while for small consumers the alternating system is more 


be run in series, 


As, therefore, all systems are 


sidered which is the cheapest method of distribution. 


Fig 3. 
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THE LIGHTING OF FRANKFORT.—PROPOSED SCHEMES 


| &c.; (2) direct current supply from several central 
| stations, as at Berlin; (3) high-tension multiphase cur- 
rent with transformers, as at Heilbronn; (4) high-tension 
simple alternating, as at Cologne, Reichenhall, Xc.; (5) 
direct low-tension supply from battery stations fed from 
| dynamotors driven by high-tension currents, as at Diissel- 
dorf ; (6) supply from secondary battery stations charged 
from direct-current machines driven by simple alterna- 
ting-current motors, as at Cassel. 
System 1 is out of the question at Frankfort if the 


whole town is to be supplied, as the cost of mains over | 


— 


a fps vets —— i 





THE LIGHTING OF FRANKFORT.—GENERAL PLAN 


the sparsely populated area would be prohibitive. 
System 2 is impracticable, as ground for central stations 
could not be obtained inside the town. System 3 has 
been passed over, as it involves so much greater complication 
with the three wires, and the same advantages will be 
obtained with the simple alternating current. The pre- 
ference can only be given to one of the three remaining 
systems after a careful consideration of the probable | 
consumption in a given area, the distance of the area | 
supplied from the generating station, and the value of | 
the water power disposable. The authors have, there- | 
fore, prepared a scheme for each of the three systems. | 
Fig. 2 is a diagram of scheme A, Fig. 3 of scheme B, and | 
Fig. 4 ofschemeC. The reference letters are as follows :— 
E D, exciters; WD, alternators; G D, direct-current 
dynamos; B, cut-outs; AM, ampére meter; A, switch; | 


useful, as the E.M.F. can be transformed down to suit 
one arc lamp, while with a direct supply two arcs must 


They consider the two systems equally satisfactory as 
and state that although this was until 
hed bee : he case — the Nero, omy system was 
he 1en, whose | used, recent experiments have shown the possibility of 
names are sufficiently well known to all engineers who | building self-starting motors to work with ‘ie ieuy 
Ae Bees at wees a con- | alternating current. 
versant wii e progress of electrical work in Germany, | tically the same for the c i i 
were appointed by the municipal authorities of Frankfort : He tes ry ea 
to consider the question thoroughly, both from a/| 


prac- 
con- 
; Six different systems are at present in use in Germany: 
and their report | (1) Direct current supply from one central station on the maximum of 84,000 1 

‘two or more wire system, as at Darmstadt, Elberfeld, 


eerie 
SS 


Pr Z, primary mains or feeders to sub-stations - 
voltmeter switch ; V, pilot wire ion dies 

Demand for supply.—The most important basis for 
the design of a supply station is the probable demand 
and on this depends, not only the amount of lant 
required, but also the choice of system. The saakeht 
demand has been obtained from the experience of ther 
| gas and electricity supply stations, and for the whels 
town it was found that a maximum of 67,000 16-candle 
| power lamps would burn at the same time, The 
[= has, therefore, been designed for this out; = 
| but the network has been calculated in each case i. 

6-candle power lamps. A 

' plant for 21,000 to 25,000 lamps only seas be a 
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Scheme C 


and the network designed for 38,000 16-candle power 
lamps. The three schemes are as follows :— ; 

A.: Alternators with transformers. —A number of 
curves are given in the plates, which exhibit the probable 
day loads in summer and winter. These we have not 
reproduced for want of space. For the supply of 21,000 
and ultimate supply of 67,000 lamps of 16-candle power, 
burning at the same time, 1800 and 6000 brake horse- 
power respectively would be required, allowing for 
10 per cent. loss in dynamos, 7 per cent. in primary 
feeders, 1°5 per cent. in primary network, 5 per cent. in 


~ 
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transformers, 1°5 per cent. in secondary network, and 
1‘5 per cent. in house connections. The authors, there- 
fore, propose to use four engines of 500 to 600-horse 
power each to begin with, and for the ultimate power 
four more of 1000 to 1200-horse power each. As the 
average minimum load for the first period will be about 
175-horse power, a 500-horse power engine at the hours 
of low load will have about 85 per cent. of its full load. 
At first, of course, the use of one engine for the day load 
will not be economical, but the extra cost of coal will be 
less than if the plant consisted of larger units. 

B.: Direct current supply with battery stations.—For 
this system the losses are taken in percentages of the 
normal load, as follows:—Dynamos, 10 per cent.; mains 
to cub-stations, 20 per cent.; dynamotors, 15 per cent.; 
accumulators, 25 per cent.; feeders, 9} per cent.; net- 
15 per cent. 
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Therefore a maximum of 63,000-horse power hours will 
be necessary, which should be given out in eighteen 
hours, so that three shifts should not be necessary for 
the sake of a few days, and in order to have a sufficient 
reserve of power. The maximum output is reckoned at 
3500 brake horse-power, divided into seven engines of 
500 to 600-horse power each. These engines would light 
43,000 lamps, while the remaining 84,000 would be fed 
from the batteries, which have a@ capacity of 116,000 
lamp hours, and are divided into sixteen groups. At first 
only three of the engines and six of the batteries would 
be installed, capable of supplying 25,000 lamps at the 
same time. 

C.: Secondary battery stations, fed by dynamos, driven 
by alternating current motors.—This scheme is the same 
as B, except that the loss in leads to the sub-stations 
would be only 65 per cent., and the output of the first 
direct current machines would be 950 kilowatts, and of 
the later type 22,000 kilowatts, in both of which types 
a loss of 15 per cent. is allowed for. 

The generating station.—The position of the generating 
station is shown in Fig. 1. It is near the Maine and 
the State Railway bridge, as there the ground could be 
bought cheap, and the neighbourhood would not be 
annoyed by the use of engines and boilers. The whole 
is designed suitably for a municipal building, and under- 
ground passages are arranged for the transport of coals 
and ashes. The coal is to be brought up this tunnel from 
Rhine boats, which are unloaded by a crane direct into 
wagons, and an electric lift raises it to a high level line in 
the coal store. The feed-water would be taken from the 
town supply, and no special filter is necessary; it is 
brought into a subterranean reservoir, and is warmed by 
coils of exhaust steam pipes. The condensing water is 
carried to the station in a masonry pipe, and ends in a 
shaft into which the suction pipes dip; the condenser 
outflow takes place by a second similar shaft, on the 
opposite side of the engine-house, and is carried back to 
the Maine. As explained above, all three projects are the 
same so far as amount of supply is concerned. 

A.: Alternating current transformer scheme. — The 
steam generating plant for the ultimate station would 
consist of sixteen water-tube boilers, each of 270 square 
feet heating surface; and of these, six would at first be 
installed. Each boiler can evaporate 3-3 lb. of water per 
hour per square foot of heating surface, so that at first 
five boilers, and finally fifteen boilers, would respectively 
evaporate 41,80U lb. and 125,400 1b. of water, which would 
suffice for 1800-horse power and 6000-horse power respec- 
tively. The dimensions of the boiler-house will permit 
Lancashire boilers to be used if these appear cheaper. 
The steam piping is in two parts on the ring system, and 
consists of wrought iron tubes and copper bends, with all 
the recessary auxiliaries. The alternators are driven by 
the compound engines referred to, which will run at 
eighty revolutions per minute. In the plans horizontal 
engines are shown, but opportunity will be given to 
tender for those of a vertical type also. The dynamos 
and exciters are to be driven direct off the engine shaft, 
in order to avoid the necessity for special engines for the 
exciters. The alternators will develope 150 to 180 and 
800 to 360 ampéres respectively, at an electro-motive 
force of 2200 volts. At first five and eventually twelve 
feeders will run from the station to the district supplied, 
and will be provided with suitable resistances. These 
feeders will supply the primary network, the transformers 
will be placed either in pillars or in cellars, and 
will serve as feeders for the secondary network. This 
arrangement the authors consider preferable to that of 
placing separate transformers in each house, as less liable 
to accident. While up to the transformers the two-wire 
system is used, the secondary network is on the three- 
wire system, with 200 volts between the outer leads as in 
the low tension distribution. For the network they 
propose double and treble concentric lead-covered cables 
protected with iron ribbon. 

B.: Battery sub-stations and direct supply. — The 
details are very similar, only six boilers would be at first 
installed out of fourteen, giving at first 1200 and finally 
8500-horse power. Three engines of 500—600 brake 
horse-power at first would be supplemented by four others 
of similar size. These engines would drive direct con- 
tinuous-current dynamos, each giving 1200 to 1500 
ampéres at 270 volts. At first five and ultimately nine 
battery sub-stations will be built. In each sub-station 
will be placed one to three groups of batteries in parallel, 
each group consisting of two batteries in series. Two 
dynamotors would be placed in each sub-station, each 
consisting of a direct-current motor driving a dynamo 
upon the same shaft, which produces an electro-motive 
force suflicient for charging the cells. At the hours of 
low load the cells can be charged direct from the central 
station, while current is also being given off by them. 
At the hours of maximum demand the cells assist the 
central station, while at low load they do the whole of 
the work. The distributing network is exactly the same 
as with project A. 

C.: Battery stations and alternating direct dyna- 
motors.—This project only differs from B in the following 
points. Instead of three and ultimately seven direct- 
current dynamos, the same number of alternators is 
proposed, each of 150 to 180 ampéres and 2200 volts. All 
these are direct driven, with exciters on the same shaft. 
The battery feeders are of course much smaller than in 
Scheme B, and would be laid sufficiently large for the 
ultimate demands. The loss in these leads would be only 
6'5 per cent.; but the transformation in the dynamotors 

dds a loss of 15 per cent. Each alternating motor drives 
direct two shunt-wound dynamos, which either charge the 
batteries or feed the network direct. The authors state 
that where current from batteries can be used to excite 
the magnets and for starting, alternating motors work 
Well. The distributing network is the same as with the 
Schemes A and B. 

Details as to cost.—In order to ealculate the annual 
expenditure, the authors have prepared curves of probable 
supply, which are given in the plates. The maximum 





output has been taken as a constant of 1200 hours per 
annum ; because, as the installation becomes greater, the 

roportion of lamps burning at one time to lamps wired 
ste sa greater, and the duration of burning per lamp 
wired becomes smaller. The duration of hours lighted 
has been taken at first at 800 hours, when 66 per cent. of 
the lamps installed are lighted at the same time, and at 
600 hours with 50 per cent. of the lamps lighted when 
the station is completed. For greater safety, the actual 
hours burnt has been taken at 640 to 480 respectively in 
reckoning the revenue. Interest at 4 per cent. has been 
allowed upon the capital outlay, and depreciation suffi- 
cient to cover repairs. Management expenses have 
been allowed as for a separate installation, although 
these could be lessened by joining with the 
harbour board. No labour or income from house-wiring 
is allowed for. The nine hours day is arranged for 
labour, and sufficient men are allowed, so that absence 
for sickness or holidays is taken into account. The cost 
of coal is given separately for the three schemes, and it 
has been considered that 440 1b. of coal are required to 
heat up a cold boiler with 1840 square feet of heating 
surface, and 6001b. to heat one with 2700 square feet. 
A consumption of 17°6 lb. of steam has been reckoned per 
indicated horse-power per hour, which, with an evapora- 
tion of 8lb. of water per lb. of coal, is equal to 2:2 lb. 
of coal per indicated horse-power hour. All 16-candle 
power lamps are calculated at 50 watts, and in the 
revenue account it is reckoned that a 16-candle power 
lamp costs 0°4d. to 0°48d. per hour, and an electro-motor 
2°52d. to 3d. per horse-power hour. With a complete 
station a reduction of 25 per cent. is taken, so that the 
16-candle power lamp would be 0°31d. to 0'36d. per hour, 
and the motor 1°92d. to 2°28d. The authors have also 
allowed 33} per cent. for discounts and for a possible 
excess in their estimate of output. Allowance is made 
for meter rents and payments for house connections. 
Sinking fund allowance is made as follows :—Scheme A, 
11} per cent. at first and 12 per cent. ultimately ; Scheme 
B, 8} per cent. and 4} per cent.; Scheme C, 9} per cent. 
and 7 per cent. 

It appeared to the authors that after the calculation of 
costs it will be unnecessary to ask for tenders for the 
direct current schemes. The sketch of the plant required 
is so general that it will be open to all of the well-known 
firms to tender, and parts can be supplied by different 
makers. Complete specifications, in which all details 
are given, can only be drawn up when the particular 
supply firms have been chosen. The buildings are not 
yet designed, as they will depend upon the choice of 
plant. The report is dated June, 1892. 

The following are the costs of the installation on the 
three systems. We have only space to give the summary, 
but full details are supplied in the original :— 


First installation. Ultimate installation. 


21,000 | 








P 25,000 _ * 
50-watt| - ¥ 7 50- 2 iS. 
rng 50-watt lamps 67,000 50-watt lamps. 
A B 0 A K Cc 
x £ £ x S £ 
Cost of the land...) 11,850, 19,225) 19,225 11,350 22,425, 22,425 
| 
Buildings .. 25,290} 21,850 21,850 37,335 31,060!) 31,060 
Sub-stations 990} 10,300 11,600 2,630 = 16,025 18,075 
Street work .. ..) 10,250) 11,550 11,550 28,900 32,600) 32,100 
ilers, feed, and 
steam pipes .. 9,000 | 6,875 6,875 20,500 14,500 14,500 
Eogines & fittings \ 
(transformers & 35,250} 52,050 60,175 90,100 125,000 | 144,125 
accumulators) | | 
Distributi’g network | 35,750 | 85,050 47,275 95,030 261,585 | 131,065 
House connections & 
electricity meters.) 15,500} 19,000 19,000 46,500 46,500) 46,500 
Sundries and coutin- 
geneies .. 6,420 | 7,550 7,800 12,805 16,905) 14,750 
| 
345,150 566,600 | 455,500 


149,800 | 234,250 | 204,850 


The authors then give a sketch of the probable annual 
income and expenditure :— 


Probable Annual Income and Expenditure. 








Plant for lamps, 
of 50 watts .. .. 21,000 25,000 67,000 
— —_— ne 
A B Cc A B C 
£ x £ £ £ 
Annual income 35,300 42,000 42,000 84,750 = 84,750 = 84,750 
» expenditure 23,750 32,800 30,450 56,750 80,500 71,000 
» = profit... .. 11,560} 9,200 11,550 28,000 4,250 13,750 
The profit is divided 
into :— 
Percentage on the 
sinking capital 7 1 | 8 } 3 
Total interest, in- \ 
cluding 4%  pre- = 8 4 12 4} 7 


viously allowed for 





The authors then give a sketch of a water-power 
scheme, also shown in Fig. 1. At Nadelwehr a canal 
would be somewhat expensive, as the railway and ship 
traffic could not be interfered with. On Fig. 1 the canal 
is shown, which branches from the Maine about 93 
yards above the weir, and comes into a water chamber, 
where three turbines would be fixed; from this chamber 
the water would run through three subterranean canals 
back to the Maine. 

The entrance to the canal, the three turbine chambers, 
and the tail race would be regulated so that the supply 
of water is constant at 700 cubic feet per second. The 
effective head is 8-85ft., so that with a loss of 25 per 
cent. in the turbines, and 3 per cent. in the conducting 
ways, about 500 brake horse-power could be obtained. 
The three turbines are connected by couplings to a 
common shaft, which runs at the same speed as the 
steam engines, and it is coupled direct to an alternator 
or direct current dynamo of the same size and type as 
previously described. 

The current is led to the common switch-board at the 
generating station. The total cost of water ways, three 
Jonval turbines, turbine house, one dynamo, switch- 
board and leads, would be £23,600. From April 1st to 





November Ist, 500-horse power could be obtained, from 
February 15th to April 1st, and from November Ist to 
December 15th, 350-horse power; and from December 
15th to February 15th, none at all. The authors there- 
fore conclude that no saving could be effected by the 
use of water power. 








NEW DISCOVERIES IN SPECTROSCOPY. 





A PAPER by Mr. A. A. Michelson, of Chicago, was read at 
the British Association, which was described by the President 
of Section A as the most valuable memoir which had been 
read in his department throughout the Edinburgh meeting. 
By simple means Mr. Michelson had made discoveries which 
otherwise would have necessitated spectroscopes of & most 
expensive and elaborate character, and had succeeded in 
proving several lines of the spectrum to be double hitherto 
supposed to be single; in fact it is uncertain whether every 
line in the spectrum, now supposed to be single, will not 
prove to be of a multiple character. 

When in monochromatic light a lens is placed upon 
plane sheet of glass a series of light and dark rings is seen, 
and as the lens is slightly raised from the glass those rings 
become more and more indistinct, and the amount of indis- 
tinctness can be used as the basis of certain optical 
measurements. At root Mr. Michelson’s apparatus is of 
this nature, although differing greatly from it in construc- 
tion. Before the section he described Fizeau’s experiment 
of measuring the wave-length of the two sodium lines by 
means of Newton’s rings, the difference in the paths of the 
two waves being very large; but his own arrangement for 
producing interference was so much more perfect that he 
could detect the interference of lines so close, he said, that 
they could not be resolved by the finest grating. 

From the last number of the Philosophieal Magazine, to 
which Mr. Michelson is contributing a series of articles on 
the subject, we extract the accompanying cut. He says that 
the apparatus he actually employed was designed for the 
comparison of wave lengths, and while admirably adapted 
for the observation of visibility curves, it contains many 
parts not necessary for this use. The cut presents the plan 
of an arrangement which, while showing all the essential 
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parts, is much less complicated. Starting from V, a vacuum 
tube containing the substance whose radiations are to be 
examined—and which is usually enclosed in a metal box in 
order that it may be raised to any required temperature—the 
light is analysed by one or more prisms forming a spectrum 
from which any required radiation may be separated from 
the rest by passing through the slit S. In the case of close 
groups of lines, the image of the source is first thrown on a 
slit; otherwise the iines at S would overlap. The light from 
S is rendered nearly parallel by a collimating lens, and then 
falls on a transparent film of silver, on the surface of the 
plane parallel plate G,. Here it divides, part being trans- 
mitted to the fixed plane mirror M,, and part reflected 
to the movable mirror M,. These mirrors return the light 
to the silvered surface, where the first part is reflected and 
the second transmitted; so that both pencils coincide on 
entering the observing telescope. 

Mr. Michelson also says :—‘ The light entering the telescope 
is a maximum when the thickness of the silver film is such 
that the intensity of the transmitted light is equal to that of 
the reflected light. The silvering has another important 
advantage in diminishing the relative intensity of the light 
reflected from the other surface. Indeed, for this purpose it 
is advisable to make the film heavier ; even so thick that the 
reflected light is twice as bright as the transmitted. This 
does not affect the ultimate ratio of intensities of the inter- 
fering pencils—for what is lost by transmission on entering 
the plate G, is made up by reflexion on leaving it, the effect 
being simply to diminish somewhat the whole intensity. 
Another advantage of the thicker film is that it can be made 
uniform with far less difficulty than the thin film. It may 
be mentioned that with this form of instrument the inter-, 
ference-fringes in white light present a purity and gorgeous- 
ness of colouration that are surpassed only by the colours of 
the polariscope. The second plane parallel plate G, is made 
of the same thickness as the first, and is required to equalise 
the optical paths of the two pencils.” 

Among the conclusions given by Mr. Michelson towards 
the close of his British Association paper, one was the fact 
that the characteristic red line of oxygen is triple, the three 
components being very distinct, whereas Professor Piazzi 
Smyth was only just able to resolve the line, and it had pre- 
viously escaped resolution by Rowland’s gratings. The red 
line of hydrogen isan extremely close double, with nearly equal 
components, while the green line of cadmium has two com- 
ponents, of which one is ten times as intense as the other, 
their distance apart being less than one two-hundredth of 
that between the two sodium lines. He pointed out that a 
motion of the molecule in the line of sight would displace 
its lines, and gave a table to show that the displacements he 
observed were of the same order as molecular velocities 
would produce, 
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LETTERS TO THE EDITOR. 


We do not hold U the opine if 
(We in ee i opinions of our 





COST OF TRAMWAY TRACTION. 


Srr,—I cannot say I regret that pressure of business prevented 
Mr. Sellon replying to my letter of the 10th May last, on the above 
subject, earlier, as in these bad times it is refreshing to find some- 
one who is busy. Ido regret, however, that pressure of business 
—at least, I attribute it to this cause—should have prevented Mr. 
Sellon thoroughly digesting my letter before replying to it. Had 
he given more time to its consideration I hardly think he would 

_ have considered his letter as in any way a satisfactory reply to 
mine. 

In the first paragraph of his letter, Mr. Sellon appears to me to 
make a very unnecessary attack on tramway directorates, or, at 
least, on the directorates of those tramways which are worked by 
electric traction. These misguided men, it seems, might work the 
lines under their control at 3d. a mile less than such lines could be 
worked with horse traction, but, for some unexplained reason, they 
won't. They prefer throwing the 3d. a mile away on some person or 

rsons over whom the management has no control. Surely Mr. 

llon cannot be serious when he writes thus ! 

Will Mr. Sellon say what officers of a company there are over 
whose salary the manager has no control? With the exception of 
the directors themselves, the engineer, and the secretary—who, 
when he is not the manager under another name, is the official 
means of communication between the manager and the directors—I 
know of none. With regard to the second paragraph of Mr. 
Sellon’s letter, I can assure him I meant no unfairness when I 
compared his figures with those given in ‘‘ Duncan’s Manual,” and 
in “~ respect I cannot think that such criticism was ‘‘beside the 
mark.” 

Mr. Sellon in his paper gave a typical tramway, and said that on 
such line the cost of traction by electricity would be 3 90d. per 
car mile, and by horse traction 7d. per car mile. Ido not dispute 
his 3°90d. for electric traction. I have not the information to 
enable me to do so. I accept it as correct. Ido, however, dispute 
the estimate of 7d. per mile as being a fair comparative average 
for cost of horse traction. 

I do not “ pick out any tramway,” as Mr. Sellon says, but I give 
bim a list of thirty tramways with their total expenses per mile, 
and | ask him if he thinks that these thirty lines could, if electric 
traction were substituted for horse traction, be worked at 3d. per 
mile less than at present. 

I will, with your permission, put my question another way. In 
my former letter I quoted from ‘‘Duncan’s Manual” the official 
results of thirty horse lines, ten of which worked at less than 8d. 
per car mile, eight at less than 9d., six at less than 10d., five at 
less than lld., and only one at 12d. Does Mr. Sellon really 
believe that 7d. per mile is a fair figure for the cost of traction, 
including drivers’ wages, on the first three of these examples? 
That is, does he believe that the difference between 7d. and 8&d., 
7d. and 9d., 7d. and 10d., or 1d., 2d., and 3d. respectively repre- 
sent the balance of expenses per car mile? This balance, allow 
me to remind him, includes the following items:—l. Traffic 
expenses, including wages of manager and clerks, &c., inspectors, 
conductors, car cleaners, car lighting, car repair and renewals, 
printing tickets. 2. Permanent way repair and renewals. 3. 
General expenses, including directors’ fees, secretary’s salary, law 
expenses, rents, printing, postages, &c. If Mr. Sellon does think 
so, his experience as to these expenses is much more fortunate 
than mine. 

Mr. Sellon is mistaken in thinking that I took the figures for the 
Blackpool line from “ Duncan’s Manual.” I took them from Mr. 
Reckenzaun’s paper, where the items making up the total 9-911d. 
are given in the fullest detail. What may be Mr. Sellon’s definition 
of ‘‘ Cost of Management” I do not know. I should say that 
‘** salaries of directors, secretary, auditors and clerks” pretty 
fairly represented ‘‘Cost of Management,” and this Mr. 
Reckenzaun gives at 1°187d. per car mile, not the ‘‘ enormous 
sum of 4*11ld.” given by Mr. Sellon. I give below a list of eight 
tramways, which I think are fair examples of horse traction, and 
I would ask Mr. Selion how he reconciles these figures with his 
assertion that experience has shown that “‘horsing cannot be 
reduced to less than 6d. per car mile.” In this sentence, Mr. 
Sellon’s ‘‘ horsing” does not include drivers’ wages. 

I may mention that in the following table the item ‘‘ drivers’ 
wages,” not being given by itself in the analysis in my possession, 
is an estimated figure. 
experience, and with the result of working on the few tramways in 
which the item is given separately :— 








It, however, agrees very well with my | 


Analysis for Half-year ending 31st December, 1891. 


in this town suitable to their position in life. Please remember 
that the Science and Art Department is for the sons of men whose 
average incomes fall below £150, and possibly £100, although 
they may even be as high as £400 in individual cases. I cannot 
say what is done in London; but I know that while many 
engineering works here are supposed to refuse apprentices who 
are more than sixteen years of age, that boys from this school 
get in without difficulty even when they verge on seventeen 
years, 

When we that a Sci and Art education is a ladder 
up which students may climb from an elementary Board School 
education, it would be ridiculous to expect the elementary and 
advanced examinations to be as hard as those of the Oxford and 
Cambridge local senior examinations. The object in view would 
be defeated, as it would be equivalent to taking a number of rungs 
out of the ladder. But our students who have passed in third and 
fourth stage mathematics, and have reached a similar altitude in 
other subjects, have frequently passed the Oxford and Cambridge 
examinations above mentioned, and I know of several who are 
training for the medical profession, others who have received oe 
promotion in chemical works, and not a few who are reasonably 
successful as engineers, considering their age. Turning to page 244, 
I see that you have the idea that an engineering lecturer may be 
put on a level with a “‘crammer.” I cannot speak for others, but 
for myself, I most emphatically deny that my teaching is of this 
nature. No school with advanced and honours classes can be 
successful if this is done. The ‘‘weeds” in the elementary stage 
may flourish, but the “‘ good seed” is choked, and the weeds are 
no use in advanced and honours stages. You speak of ‘‘ open 
war” between examiners and teachers, The classes I have taken 
have had seven examiners, for six of whom I have the highest 
respect, although I have had bad results from them occasionally, 
while from the seventh I have, on the whole, had better results 
than from the others; it is therefore wrong to imagine that my 
letter to you was written because I was badly treated by some 
special examiner. 

Do you call the following ‘‘ open war” :—I was puzzled over a 
question in a paper ina subject I need not mention, and wrote to the 
examiner hoping that he might possibly give me an explanation ; 
he not only did so, but in the following examination gave a 

uestion on the very same subject, thus showing that he had no 

esire to ‘‘dodge” me after the manner of a certain type of 
“ploughman.” Iam a believer in ‘‘ payment by results,” because 
by it a control may be exercised over the lazy teacher, and it is 
generally to the advantage of one who is more industrious and 
enterprising. It is, however, only a drag when the examiner is not 
quite the man for the post he occupies. ‘‘ Payment by results” is 
an advantage for the student, because most students whether 
boys or young men, are very lazy, and the natural bent of a teacher 
would be to leave many clever but somewhat lazy students behind, 
and devote himself to the few who combine industry and intelligence. 
I have converted many a lazy student into an industrious one 
by a little pressure, and I have been justly benefitted sf the 
‘* results ” system for doing so. The alteration of payment lately 
made by the Department is very good for engineering classes, but 
it is, in my opinion, a great mistake for day schools. You recom- 
mend that schools should keep away from South Kensington 
in order to improve it. As these schools exist, and are intended 
to exist by the Government Grants, it is impossible for them to 
quarrel with their bread and butter to that extent. 

I should very much like to have some ‘independent adequate 
test” of my students by some engineer of considerable experience, 
and believe it would be to our advantage. A short time agoa 
very “practical” man gave me a lecture as to how I ought to 
teach my students mechanical drawing. He recommended rough 
dimensioned sketches from which finished drawings should be 
made correctly to scale. I waited until he had finished, and then 
explained to him that I had been doing what he advised ever since 
I commenced teaching. You seem to imagine that there is very 
much difference between what is taught and what is learnt. There 
is just the same difference as one finds between the capacity of a 
pump and its delivery ; there is bound to be some slip. 

A system of examination for young engineers, in my opinion 
superior to that of the Science and Art Department's, is as fol- 
lows :—The examiners should be changed every three years ; they 
should all furnish syllabuses very clearly, explaining what was to 
be taught, narrow enough to allow of thorough teaching, but 
wide enough to prevent cramming. I would also have the Depart- 
ment encourage experimental work, such as Professors Kennedy, 
Unwin, and others have commenced in engineering laboratories. 

Machine construction and drawing would need but one change 
in the honours stage. At the beginning of each session the sylla- 
bus should contain the names of a number of machines, not more 
than half a dozen, from which the examination design would be 
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ae = = - London 
ame of tramway Belfast. Dublin. Edinburgh. Liverpool. London. Street. | tropolitan.! London. 
Miles run 971,632 1,188,868 | 846,996 3,062,408 4,094,007 1,264,068 3,894,356 872,131 
5 ae £ 4. 2 4 & <4 £ 4 2 4./;| @ A 5. -#@, 
Horse feed 11,927 2°94 15,564 3°14 /13,703 3°86 40,459 3°37 41,964 2°45 16,034 3°04 |45,664 2°81 10,726 2°95 
»  Shoeing.. 748 °18 1,104 °22 986 -27 | 2,744 °21 | 2,757 °16 998 °19 | 3,123 °19 7ll 19 
» litter 632 °15 448 +09 519 °14/ 1,997 °15 | 2,164 °13 489 °09 | 1,339 °08 269 07 
»» harness.. 337-08 332 °07 295 °08 991 °O7 | 1,255 07 574 °11 | 1,448 -09 409 ‘ll 
»  Tenewals 2,282 °56 2,587 °52 2,229 °62 7,721 ‘61 | 4,456 °26 2,409 °46 |14,208 ‘87 | 3,061 -S4 
Total per mile run.. 3°91 4°04 4°97 4°41 3°07 3°89 4°04 4°16 
Add drivers’ wages 0°86 0°86 0°86 0°86 0°86 0°86 0°86 0°86 
Det 5. oo 7 4°90 5°83 5°27 3°93 4°75 4°90 5°02 
Total expenses permilerun .. .. .. .. 8°69 9°97 11°17 8°02 10°83 10°90 10°00 
Balance ofexpemses .. .. .. 2. « 3°92 5°07 5°34 4°09 6°08 





Mr. Sellon objects to my having taken London companies as 
examples, on the ground that ‘‘it is well known that London 
tramways compare more favourably in cost of ‘horsing’ than most 
tramways.” I have no wish to be unfair, so I will ask Mr. Sellon 
if he thinks that 7d. per car mile is a proper figure for ‘‘ horsing” 
—including drivers’ wages—the following tramways, whose total 
expenses per car mile is in each case given after the name of the 
company :—Aberdeen, 9°02d.; Oxford, 7°55d.; Croydon, 8°39d.; 
Derby, 9°23d.; Dublin Southern, 9 27d.; Middlesbrough, 6°18d.; 
Reading, 8°18d.; Isle of Man, 7°59d.; Leamington and Warwick, 
11-21d.; Leicester, 9d.; Lincoln, 7‘12d.; Newcastle and Gosforth, 
1l‘lld.; Newport (Mon.), 7d.; Rossendale Valley, 6°59d. ; 
Rothesay, 5*15d.; Sheffield, 11°04d.; Southampton, 8°73d.; South- 
ae 8-44d.; Sunderland, 8°60d.; Wolverhampton, 9°16d.; and 

oolwich, 9°30d. 

I would again beg Mr. Sellon, if he still adheres to his figure of 
7d., to give the details by which he arrives at it, and to refer to 
some tramways in which the result of working, approximately at 
least, bears out his assertion. 

J. Forrest Brunton, Assoc. M. Inst. C.E. 

Karachi, September 2nd. 


ENGINEERING EXAMINATIONS, 


Sir,—As you have suggested that I should undertake the task 
of sketching the general features of a system of examination which 
would be superior to that of South Kensington, I send you this 
second letter. I must first point out that some of the statements 
in your article on ‘‘ Engineering Examination Papers,” two weeks 
ago, were most misleading. Firstly, the remark that ‘‘ South Ken- 
sington certificates were not worth the paper on which they are 
lithographed,” is not true. The boys of the organised day school 
with which I am connected have no difficulty in getting situations 


6°00 4°98 


chosen, For example, we might have for one year the possibility 
of a marine boiler, a triple-expansion marine engine, a pumping 
engine of some given type, a centrifugal pump, a Corliss engine, or 
asteam hammer. This surely would be enough for the thorough 
teaching of students who had attained the honours stages of 
steam, machine construction, and mechanics. This design is the 
second part of the examination, and is worked at home during 
three weeks. I would make no alteration in the first part. The 
above list, I fear, may be considered by some too much, consider- 
ing the time at one’s disposal. The elementary stage I would 
leave unchanged. Books should be allowed in the advanced stage, 
and, while a good drawing to scale would be required as at pre- 
sent, a design of some part of the machine would have to be added. 
Thus, if a cylinder were given to be drawn to scale from a rough 
sketch, the valve, piston, or stuffing-box might be designed. 

In steam I would get rid of the historical treatment of the 
subject except where principles were brought forward, ¢.g., I 
should not expect freehand sketches of Watt’s engines, but there 
should be no objection to a question on the reason for the intro- 

| duction of the separate omananee. Freehand sketches are not 
| easy, and I notice you have some objection to them ; but I have 
| found them useful in a drawing-office, and I think they should be 
| encouraged. The following additions for the honours stage might 
be of advantage: the design of Corliss valves, direct-acting 
pumping engines and their valves, and a few engines of the auto- 
matic cut-off type might be given in the syllabus, changes being 
made every year. This last is a most delightful subject, and very 
little is done by examiners to encourage its study. A few types 
_ given each year would lead the student to study many of the 
remainder, of which he could get any quantity of information from 
your paper, Engineering, and several books. If any type of 


engine, such as the Otto gas engine, were introduced, it would be 
the duty of the Department to supply the necessary information 
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up to date, if not otherwise obtainable, and no questions 
given on ‘anf peg type. em Argon 4 should be sored rime We 
e practice of the Department is to snub any teach ing : 
few cnaeatbenes on books, . er eaking for a 
In applied mechanics the “‘laws of friction” should be left out 
until they have been discovered; otherwise the elomentar 
syllabus is very good; no such questions should be asked 4 
examination like one the year before last on a press for makin, 
lead pipes, which not one candidate in a hundred would have mee 
likely to see, In the advanced stage questions of principle should 
form one eection of the paper, so that students might be expected 
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and other important formule. Such a book as Cotterill and 
Slade’s ‘‘ Mechanics” will give a good idea of what ought to be 
taught, and upon which questions should be asked in the second 


section of the paper. 

The very useful subjects of and hydraulics should 
be separated from that of applied mechanics, mainly because all 
three cannot be properly dealt with in the time that can be given 
to one ; what these examinations should require will be very readily 
understood by studying Professor Kennedy’s ‘ Mechanics of 
Machinery,” Robinson's ‘‘ Hydraulic Power,” and Bodmer’s 
**' Turbines.” 

I have not specialised in chemistry, metallurgy, 
and must leave these subjects alone. If I have not taken up too 
much space, may I say a few words more about the City and 
Guilds of London Technical Institute, confining my remarks to 
“ Mechanical Engineering.” The examination is divided into two 
parts—the ordinary and honours grade ; each of these is again 
subdivided into two pes the first differing in no way from the 
course taken by South Kensington in steam and applied mechanics 
the second being in the elementary stage what may be called 
practical. Part II. is divided into Sections A, B, C, D—A for 
designing ; B for pattern-making and moulding; C for fitting, 
turning, and erecting; D for smithing, forging, rivetted, and 
boiler work. Part A is excellent. But do you think that better 
workmen will be made by Parts Bto D? 1 do not think so, but 
am not sure. It is so easy, for example, to watch a forgeman 
making a thrust shaft, and afterwards to explain on paper ‘‘how 
it’s done,” but so hard to do it oneself. For draughtsmen who, 
perhaps, have never worked in the forge, boiler shop, or foundry, 
such teaching, I am sure, would be most valuable; but they 
probably would be content to pass in Part II., A, as it is not 
compulsory to take more than one section. My meaning may 
perhaps be made clear if I say that I have seen difficulties in 
— unnecessarily ca by ignorance in the drawing- 
office, 

In Part II. of the honours grade there is a design to be done at 
home, and this does not differ in any way from machine construc- 
tion, honours stage, but instead of this the candidate may obtain 
castings and forgings with dimensioned sketches, to be finished_in 
a technical school or workshop ina given time, Firstly, I have 
never yet come across an employer or foreman who would willingly 
allow an apprentice to thus spend part of his time, and I do not 
blame them a bit for it; secondly, I disapprove of schools spending 
much money on a workshop when it is generally required for such 
things as an experimental engine and testing machines; thirdly, 
when the castings, &c., are finished, is the apprentice any better 
off _ he would have been had he kept to his ordinary shop 
work? 

If I have seemed to lay down the law in what I have said, it is 
only because I have not thought it necessary to continually intro- 
duce the words ‘in 4 | opinion,” ‘‘I believe,” &c. 1 am fully 
aware that I may be as liable to error as anyone else, 

September 26th. OmMICRON PIE, 





and electricity, 





TRAIN RESISTANCE. 


Sir,—Referring to the doubts existing in some minds in connec- 
tion with the apparently abnormal results obtained on the North- 
Eastern Railway with Mr. Worsdell’s single compound engines, I 
have noted with interest letters on the subject which appeared in 

our columns some months ago, and more especially the letter from 
Mr. Rous Marten bearing on results obtained by him with some 
modern engines on different railways in Great Britain. 

For myself, I do not see there is ground to question the accuracy 
of the results obtained by Mr. Worsdell. His results are confirmed 
so far as comparative results obtained with less powerful engines 
are concerned, It appears to me, after several years of careful 
observation of the proportions of different types of locomotives and 
their performances, that the causes controlling the pace which can 
be got out of any engine, assuming it to be loaded in proportion to 
its tractive and boiler power, are largely due to the internal resist- 
ance of the engine itself, which remains fairly constant with 
engines of variable proportion. I will endeavour to substantiate 
this statement by tabulating the primary dimensions, &c., and 
piston speed of some half-dozen engines from the practice of 
different engineers, at which it is interesting to note, each of the 
examples tabulated reaches its established daily pace. 

There are limits which must not be overstepped, and the 
practical impossibility of exceeding more than a certain piston 
velocity without throttling should suffice to show that in pro- 
portioning engines for very high speeds these performances of 
existing highest of high speed locomotives should be kept in 
view :— 


Driving Speed Tractive pity 


Cylin- miles power z 
ders. — per r lb, eed 
* hour. of steam. ' 

in. in. ft.in. 

18} x26 es .. @ lll 150 L. B. & 8. C. R. Stroudley 
(coupled). 

18 x26 .. 70 70 100 150 Caledonian No. 123. 

19 x24... 66 70 — 180 Empire State Express 
No. 870. 

18 x28 81 .. 75 93°5 .. 140 .. G.N.R., Stirling. 

gor 77 .. 96 .. 1600 .. - i 2 ” 4 

20 and) 7 wr N. E. R. compound, 

8 xyes Th 88 105 175 | Worstole 


Maximum distance travelled by piston in round figures, 1220ft. 
per minute; maximum velocity, 1916ft. per minute, disregarding 
obliquity of connecting-rod. : 

It will generally be found that the piston velocity of a locomotive 
will augment or diminish, within certain limits, in proportion to 
the weight of the engine—in other words, by reducing the weight 
of an engine of given power and piston velocity, we may reasonably 
expect a slight falling off in speed and vice versd, in some definite 
proportion to the loss or gain, as the case may be, of momentum 
or weather resisting quality. Mr. Rous Marten takes eighty miles 
an hour as the maximum for a Great Northern 8ft. engine ; but 
this was only accomplished under very special conditions, and could 
not be relied upon as an every-day performance. Seventy-five 
miles an hour, | think, should’ be defined as the limit avoiding 
undue usage, . 

It must not be supposed that because speeds of much over eighty 
miles an hour are impracticable with present appliances, that very 
much higher speeds will be impossible. We are at present in the 
dark as to what the probable external resistance would be with a train 
moving at 100 miles an hour, but some day no doubt we shall know 
more about it; and as increased light is brought to bear, I do not 
see what is to prevent such speeds becoming the rule on the main 
lines of Great Britain, to meet the demands which will come hand- 
in-hand with the advance of an ever-progressive age. Locomotive 
engineers will require to be up and doing; present ideas of train, 
&e., resistances may be somewhat upset perhaps, Momentum will 
be employed as a provision inst weather disturbance. Mr. 
Worsdell’s large compounds will have to be dwarfed, the engines 
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werful, and one thing is certain, they will be so 
must be rol that at top speeds the limit of 1220ft. per minute 
Piston velocity is not exceeded, db 
It would be a good thing if a commission, selected from some of 
the best known locomotive engineers at home, was apppointed 
horoughly to sift the question of weather engine and train 
. istances at very high speeds. The cost would not be great if 
borne among some four or five of the companies principally 
interested, while the results of the labours of such a commission 
ould be far more trustworthy, and to the purpose, than any investi- 
7 tion that could be undertaken by a singlecompany. Some such 
Prvestigation will sooner or later be required if economy is to be 
sbaerved in ting the d ds for great speeds, 
" The following roportions might be suggested for attaining a 
regular speed # ninety-five miles an hour, and an occasional 
stretch at 100 miles an hou: ia the same way that Mr. Stirlin, "s 8ft. 
engines and Mr. Worsdell’s compounds reach eighty and eighty-six 
miles :— 
Cylinders, high-pressure 
or compound. . 





.- 22in, by 24in. stroke 
+. 22in. and 3lin. by 24in. stroke 


Driving wheels .. .. 8ft. Shin. dia. 
Grate area .. «+ os -. 22°0 8q. ft. 
Tubes, ] fin. external dia. . 220 No. 

Boiler pressure... .. .. .. «. 200Ib. per sq. in. 
Tractive effort per Ib. of steam .. 111 1b. 


The engine would probably weigh fifty-two tons, and carry 
twenty tons op the driving wheels, 
Sydney, August 15th. H, R. Leany, 


THERMO-DYNAMICS, 


§in,—Mr. Human has written a very excellent letter in reply to 
«J, J.’s” query. But it is to me remarkable that both he and 
Mr. Bower ignore facts in favour of hypotheses. The principle 
involved in all this kind of writing appears to be this: Frame a 
theory ; get this into working shape by the aid of algebra ; then go 
on steadily rooting out all the algebraic deductions possible, and if 
some of these do not fit the facts, so much the worse for the facts, 
This is not true science, nor is work done in this way accomplished 
in the right spirit. I am audacious enough to ask your permission 
to try and bring your readers back from algebra and formule to 
mother earth. eS ‘ 

In the first place, then, it still remains to be proved that a gas 
can expand without doing work. Joule’s experiment does not 
supply any bee of the kind. The whole of the work done was 


internal, and intrinsic, and of course there was no fall in tempera- 
ture. ‘To show what I mean I may take the case of a steam 
engine. A certain quantity of heat goes into it ; the whole of that 


heat will reappear as heat in the condenser, and in the form of 
work done on the machinery driven, but it is possible to conceive 
of a case in which the engine did work by driving a friction wheel, 
the resulting heat being returned to the feed-water, and then 
there would be no loss, It is true there weuld be a fall in tem- 
perature, but only because the condensing water is cold. Now 
in the case of Joule’s bottles, the external water was as hot as the 
air, and there could be no loss of temperature through its agency. 

But, furthermore, if it is possible that air can be expanded 
without doing work, there is no algebraic reason why it should not 
be capable of being compressed without work being done on it, 
and, of course, without any rise of temperature, which seems absurd. 
When, moreover, we eome to deal with the theory of gases, we find 
that a unique relation exists in their case between the work done 
on them or done by them and the rise and fall intemperature. No 
one ever attempts to explain the cause of this relation. 

let us suppose, now, that no work is done on the air and yet 
that its pressure is doubled, as it must be if its volume is reduced 
one-half. If this were really possible then the whole doctrine of 
the conservation of energy would tumble to pieces. But if it be 
impossible to compress air without doing work on it, I say that it 
is equally impossible for air to expand without doing work. 

If Mr. Human will look over his calculations, he will find that it is 
possible to make a deduction which he does notdraw. Let us assume, 
for simplicity sake, that we havetwocylinders, each of a foot capacity, 
and that in one we have air at 30]b. pressure, and in the othera 
vacuum. Now, let the air expand into the empty cylinder as in 
Joule’s experiment. There is no fallin temperature. Butitis clear 
that inasmuch as at the beginning of the operations we have 30 lb. 
at one side of the porous diapbgram and no pressure at the other, 
we have more energy than is needed to cause the transfer from one 
cylinder toanother. When equality has been reached, the whole of 
this store of potential energy is assumed to have been expended— 
on what? But there is really no difficulty in seeing that the energy 
in the air is sufficient to lead to the transfer of the whole of the 
air from A to B, and each vessel may alternately have a pressure 
of 30 1b. and a vacuum in it, the temperature remaining unaltered, 
and the intrinsic energy of the air remaining unchanged. It is for 
Mr. Bower or Mr. Human to prove that this is impossible for any 
reason, say a mechanical one, and this brings me at once to what I 
am contending for. The thing cannot be done, simply because the 
whole essence of the experiment lies in compelling the air to pass 
through a resistance. In this way its potential energy is ball up 
and reappears in the form of heat. The air does work during cne 
stage of the process, and has the heat it gives off restored during 
another stage. To talk of a gas expanding without doing work, 
isto talk of an — event. Theory says that the heat is 
restored by the molecular friction of the gas. No one, so far as 
I am aware, has ever attempted to reduce this proposition to 
figures, 1 do not believe that the internal friction of a perfect gas 
would suffice, and ening | says that the whole statement is as true 
of a perfect gas, which has no internal friction, as itis ofair. The 
gas must force its way through a resistance, and it is the action 
of this resistance that brings about the stated result. 

Let me now deal with another aspect of the question. If I take 
a pound of air at atmospheric pressure and let it expand between 
any given limits as p v and pv, a certain amount of work 
will be done in driving a piston. If now I compress a pound 
of air to double the original pressure and let it expand and 
drive a piston between certain limits p 7, and p 2, it is clear that I 
can get more work out of it to precisely the value of the extra 
work put into it in compressing it from pvtopv,. Thus, then, 
the loss of potential energy is fully accounted for. But when air 
is suffered to expand without doing work, no explanation at all is 
given of what has become of the potential energy. When a pound 
weight lies at the surface of the ground, we may say that it 
possesses intrinsic energy, which would he manifested if it could 
fall lower. We raise it higher, and it then has given to it potential 
energy in addition to the intrinsic energy. In like manner a pound 
of air at atmospheric pressure possesses intrinsic energy. We 
compress it, and give it potential energy. Now, if we let one pound 
Weight fall it will expend its potential energy, its intrinsic energy 
remaining unaltered. But we know that thisenergy must beexpended 
on something. It cannot disappear. The weight in falling must do 
work, In like manner when Tho. of air falls in pressure from 30 lb. 
to the normal 15 1b., it is to me clear that it has lost potential 
energy, its intrinsic energy remaining unaltered. It does work 
just as the weight does in falling by the action of gravity. It must 
do work or it would retain its potential energy. The whole of the 
work may reappear as heat, just as the Thole of the potential 
energy lost by the weight in falling may reappear as heat on 
collision, 

Unless, then, we use English words in some esoteric sense, it is 
clear that any statement of the theory of gases must exclude the 
hotion that air can expand without doing work. How far this 
may modify the views of Mr. Human and Mr. Bower I shall not 
attempt to say, After all, I believe, the calculations come to much 
the same in the long run, but it is, 1 think, highly important that 
pw we deal with scientific questions we should use as accurate 

efinitions as ible, and never speak of a thing happening which 
sanet possibly occur. It rests now with Mr. Human and Mr. 
ower to prove that a perfectly frictionless gas can expand without 





doing work. If they are unable to do this, then I hope they will 
in future take care to avoid the use of a wholly misleading phrase, 
Broad-street, September 26th. W. 





Sm,—If Mr. Donaldson had read the whole of my first letter 
upon this subject, he would have found a paragraph running thus :-— 
‘*The foregoing shows that ‘J. J.’ was perfectly right in his 
surmise that there is no loss of energy when air expands without 
performing external work, which everyone who has studied 
the subject at all knows that it can do. Air when expanding 
freely agitates its own particles, and performs internal work in that 
manner ; but when it attains its former state as to quiesence, it 
will be found that the work expended in agitating the particles 
necessitating an expenditure of heat, is made up by the increase 
of temperature of those particles caused by their mutual friction.” 

It is wrong to say that a gas can expand without performing 
internal or external work, but it may easily expand without per- 
forming the latter, and this is what is meant when, in ordinary 
parlance, I talk to “J.J.” about a gas expanding without per- 
forming work, 

This, too, is evidently what ‘J. J.” himself means under similar 
conditions, and I do not think for one moment that he is cogitating 
about ‘‘ Ah Sin” or “‘ traps,” as Mr. Donaldson thinks he is, 

Rankine, writing upon this subject, says: ‘‘ When the ex- 

ansion of a gas takes effect, not by enlarging the vessel in which 
it is contained, and so performing work on external bodies, 
but by propelling the gas itself from a space in which it is at 
a higher pressure p,, into a space in which it is at a lower 


pressure p, a portion of energy represented by i vdpis 


employed wholly in agitating the particles of the gas; Si when 
the agitation so produced has entirely subsided through the 
mutual friction of those particles, an equivalent quantity of heat 
is developed which neutralises the previous cooling, wholly if the 
gas is perfect, partially if it is imperfect.” 

He then goes on to say what Joule and Thompson did, and how 
‘*Carnot’s function” was arrived at. If Mr. Donaldson clearly 
understood all this he would never have written the second para- 

raph of his letter of the 25th inst., unless, like unto ‘‘ Ab Sin,” he 
did so ‘‘ with intent to deceive.” Probably the weakest phrase in 
his argument is the expression, ‘‘ Since all the changes are adia- 
batic, the temperature will then also be equal to the adiabatic 
temperature.” The first momentary expansion is adiabatic, truly 
enough, but the heat then apparently lost, merely assumes the 
form of motion, and it is afterwards returned in the shape of heat 
generated by friction among the particles of air themselves during 
the time that they take to assume their former state of quiescence. 
The first expansion is adiabatic and cooling takes place, then the 
temperature and pressure both increase, the volume remaining 
constant ; the second expansion that Mr. Donaidson refers to is 
adiabatic and may be carried on to all eternity if he pleases, It 
has nothing to do with ‘‘J.J.’s” problem, but, as I have before 
mentioned, if the surroundings were in a state of perfect vacuum, 
by infinitely large expansion, just the same amount of work would 
be done by the air after as it would have done before the free 
expansion had taken place, 

ens of the concluding paragraphs of my letter of 2nd July, 
and which Mr. Donaldson says that he did read, I pointed 
out that nearly all his formule were wrong, yet your correspondent 
says “that he did not then, nor does he now, think that it is 
necessary to reply to my criticism.” Well, there is no accounting 
for taste, but if anyone had pointed out to me in a scientific 
journal that my formulz were wrong, I should feel it due both to 
that journal and to its readers to either acknowledge that the 
said formule were wrong, or else to prove that they were right. 

I regret that Mr. Donaldson cannot find Regnault’s value of +, 
it has probably been mislaid. The best place to look for it would 
be perhaps among the Comptes Rendus for 1853 and after, or 
the ‘* Transactions” of the Royal Society of Edinburgh. 

So far as thermo-dynamics are concerned, I only possess an old 
copy of Rankine on ‘‘ Steam and other Heat Engines,” therefore 
I cannot possibly assist him, even if I did not, as I distinctly do, 
decline to further discuss the values of y or J, since I am well 
satisfied with the generally accepted ones thereof. 

On the subject of ‘‘ Thermo-dynamics” your correspondent, Mr. 
E. Human, bas written a very good letter, and evidently under- 
stands what he is writing about. ‘‘ W. J. S.” is much mistaken in 
thinking that a helical spring is not raised in temperature when it 
is compressed, It is, and moreover, if you compress it, then 
suddenly remove the load, and repeat this operation several times, 
it will become sensibly warm, acting, in fact, as does the air in 
“J. J.’s” problem. 

It is scarcely to be supposed that the heat developed in a single 
a would cause a sensible rise of temperature to the 
touch, for a spring with, say, lft. range of motion, and capable of 
sustaining a weight of 1544 1b, when fully compressed, would be a 
weighty concern, while the heat equivalent of the work done upon 
that spring to compress it, or 772 foot-pounds, would, as we know, 
only suffice to raise 1 lb. of water 1 deg, Fah. 

St. Neots, Hunts, September 26th. ANTHONY S. Bower. 





THE CAPTAIN OF THE MARY ROSE. 


Srr,—I have read with much interest the story of “ The Captain 
of the Mary Rose.” 

I understand that the object you have in view in publishing this 
story of a war of the immediate future is to show up the various 
strong or weak points which may be due to modes of administra- 
tion or organisation of the Navy as a whole, or due to the construc- 
tion and equipment of the several types of warsbips and boats 
which are at present looked upon as our mcst approved designs. 
I believe many will, along with myself, consider this object a laud- 
able one, and hope that the method you have taken, though novel, 
will meet with success. 

I was specially struck with the leading incident of Chapter V., 
namely, the attack of No. 70 first-class torpedo boat upon the 
French ships while they were bombarding the Rock of Gibraltar. 
It seems to me that the conduct of Lieutenant Penherne, and the 
way he handled No. 70 first-class torpedo boat, is, as written, the 
best piece of work in the story. The several achievements come 
well within the scope of reality. I think, however, that the 
Admiral made a grave mistake in sending one torpedo boat only 
on this mission. The Admiral was aware of the condition of 
things generally, and specially of the circumstances at the Rock of 
Gibraltar. He felt that damage could be done to the enemy by a 
torpedo boat attack. In this he proved himself correct; but I 
consider he did not utilise—within the bounds of discretion—the 
force at his disposal so that the most decisive result would be got 
from the opportunity he had. 

To make myself clear, perhaps I ought in a brief manner to state 
what I understand to be the general condition of affairs; because 
it is from this understanding I have formed my opinion of the 
Admiral’s decision, The battle of Toulon resulted in an over- 
whelming victory for the French, and as far as the British Medi- 
terranean Squadron was concerned, the French had nothing to 
fear from it ; for the present it was ‘‘ practically annihilated.” A 
fleet of warships from Britain was a most unlikely arrival at 
Gibraltar, because, as the French we)l knew, the British had their 
hands full on their own island seaboard. The French had no doubt, 
and with some considerable reason, thought they could proceed with 
the ‘‘ Attack upon the Rock ” unmolested from outside sources, 
They therefore put all their strength on the mighty bombardment. 
They assembled before the Rock and paraded, so to speak, for its 
special benefit, much in the same manner as the prize horses at a 
show parade before the grand stand, almost oblivious of what 
goes on on the outer side. 

Again, it must be borne in mind that a torpedo boat attack, with 
chances of great success and with minimum sacrifice, could only be 





done once in a case of this kind ; because, naturally all approaches 
to the bombarding warships would be most carefully guarded after 
being hit, and this due to an apparent defect of outlook on their 
part. Before drawing my conclusions, I would here remark that 
the Admiral rapes 1 Des yg that recurring attacks similar to the 
Penherne one could be made, since he sent a second boat on a suc- 
ceeding night on a similar mission; the result was a failure. I 
wonder if this failure could be fairly termed a disappointing affair? 
Surely not. Well, Sir, I consider that with these conditions the 
Admiral would have done far more decisive damage, with propor- 
tionately less sacrifice, if he had put his three first-class torpedo 
boats to do the awful work, instead of one. They need not neces- 
sarily have all gone into the range of torpedo attack. If one had 
been devoted to feinting tactics, the result would have been to tend 
to draw off the concentrated attentions of the fleet from the attack- 
ing boats, and thus reduce their likelihood of being seriously 
damaged. 

I am aware that the difficulty of sending three boats, in place of 
one, over such a ticklish course without being seen until within 
easy distance of torpedo attack is great; but with the conditions 
stated, all pointing to probable laxity of outlook, the risk was well 
worth running. 

Before I conclude this letter there is a condition which I wish to 
refer to in connection with the construction of torpedo boats, It 
applies to large craft as well, although not with so bad effect. I 
refer to the fact that when forcing the pace the funnel tops stream 
withflame. This is a serious drawback for torpedo boats and night 
attacks, because while it is not always necessary to force the pace 
for a long period of time before coming into torpedo range, still 
this period is just when stealth is most required. No. 70 torpedo 
boat showed this condition much to her disadvantage I believe. 

September 23rd. FLEMING Fitzroy. 





Srr,—However much your tale of the Mary Rose may shew what 
the torpedo boat can do in spite of torpedo catchers, it gives one 
an idea how utterly helpless the average protected cruiser would be 
against a well-designed cruiser catcher. A good vessel of this class 
would do wonders, Foreigners build cruisers to prey on our 
commerce, and we eg 4) building similar vessels, with perhaps 
more coal endurance, e shall not want vessels, however, to prey 
on our enemies’ commerce so much as to fight their cruisers, which 
is the best way to protect our own trade. 

In America a certain ber of protected cruisers have been 
built to prey on the enemies’ commerce. But a vessel like the New 
York then is really to defend her own merchantmen by mopping 
up the enemies’ cruisers who would attack them. 

In Mr. Biles’ great paper on the American Navy, he said that 
Secretary Tracey thought four such vessels in different parts of the 
world would be equal to so many fleets of cruisers, and he might 
have added, very much cheaper. 

September 23rd, 





CIVILIAN. 





Sir,—I have read with much interest and pleasure such corre- 
spondence as you have already printed concerning the above, 
With your permission, I will defer my reply for a week or two, so 
that, in one communication, I may be able to thank and answer all 
who are good enough to offer their criticism. 

New Travellers’ Club, 

September 26th, 


W. Larrp CLOWEs. 


BRAKE HORSE-POWER. 


Sir,—Either Mr. Steavenson and Mr. Barker are remarkably 
dense, or I have expressed myself very badly. What I say is that 
you may work a brake wheel hot cr cold as you please, while the 
load it carries remains unaltered, and the brake horse-power con- 
tinues the same; but if you work the brake hot the indicated 
power expended by the engine will be greater, because the work of 
the engine is represented not only by the load carried, but by 
the heat set up in the brake wheel in carrying this load, and dis- 
sipated to the atmosphere or in the cooling water. 

Tn the old competitive days of portable engines we always did 
our best to get a cool brake, because it would make a difference of 
several minutes in the running time. A hot brake and a bad run 
were synonymous terms. Your correspondents do not seem to be 
aware that a knot in the face of a brake block would sometimes 
almost make a wheel red hot. I could give them numerous 
instances of things which they do not seem to realise as having ever 
had any existence. Have they ever found a cold-chisel held on a 
dry grindstone get so hot in half a minute at the upper end that 
they could not hold it, while the end on the stone was cool? Have 
they ever seen the upper end of a hard steel chisel drop off by the 
mere vibration set up by the stone? If they had ever seen wire 
drawn they would know something about the curious pranks which 
friction and vibration will play. 

The late Mr. Barrett, of Reading, Mr. Clayton, of Lincoln, and 
Mr. George Wilkinson—still, I am pleased to say, alive and well in 
Lincoln—knew as much about brakes as any man need know, and 
what I say I have heard from their own lips ; and in my own experi- 
ence, when testing engines I have always found the same thing, a 
cool steady-running brake gave the best mechanical time. 

I repeat that the whole work done by an engine is not expended 
in keeping the brake weight afloat, unless the wheel is running quite 
cvol with a very small quantity of lubricant or water. Theaverage 
piston pressure is always in excess of that required for the purpose 
of hanging up the weight, as an inspection of any diagram will 
prove. It is the custom to say that the difference is due to engine 
friction. But I have seen the pressure fall and rise by as much as 
5 per cent., without any change being made in the lubrication of 
the engine, all depending on whether the brake wheel was running 
hot or cold. Engine friction is nothing like what is supposed in 
well-made engines, I have turned the fiy-wheel of a racer—which 
indicated 14-horse power—while hot, with the forefinger of one 
hand on a fiy-wheel arm, but there was an apparent difference of 
more than 10 per cent. between the brake and the engine horse- 
power. I know what I am writing about, and I do not think your 
correspondents do. I should like to know if they ever ran an 
engine on a brake in their lives. Aw OLD Hanp. 

Lincoln, September 26th. 


CANNEL GAS ENRICHMENT. 


Sim,—Referring to your article on ‘Cannel Gas” and the photo- 
metric standard which it is desirable should be adopted by the 
London gas companies. the figure 14°75 candles is one which could 
be obtained from English coal with economical distillation. This 
figure has been suggested by Mr. B. H. Thwaite in the Journal of 
Gaslighting, and it is to be hoped that the companies may adopt it. 
Of the profit accruing they could well allow the consumer two- 
thirds, and he would not object to the companies retaining the 
remaining third. ‘This would be a step in the direction of supply- 
ing gaseous fuel. 


September 27th. CALORIFIC, 





(For continuation of Letters see page 290) 








ADEN Harsour.—The harbour of this important military 
station has recently been dredged toa depth of 20ft. below low 
water, thus enabling vessels to coal with safety in the inner 
harbour during the south-west monsoon. A powerful twin-screw 
hopper dredger of 1000 tons capacity, built by Wm. Simons and 
Co., of Renfrew, has been lifting at the rate of 405,000 tons per 
annum, and at the cost of 2:96 annas per ton. Itis now proposed to 
deepen the harbour to 26ft. below low water, and to considerably in- 
crease the area of the dredging operations. The dredging, as well as 
other works about tlie harbour, are being carried out under the 
— of Mr. W. 8S. Child, A.M.I.C.E., port engineer at 

en. 
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THE BRAZILIAN CRUISER TIRADENTES 


MESSRS, ARMSTRONG, MITCHELL, AND CO,, BUILDERS AND ENGINEERS, NEWCASTLE ON-TYNE 























Express gr ey they are of splendid manufacture through- 
out, and reflect great credit upon both the designer and 





special watchman on the spot, with a view of detecting any 


neither locomotives nor carriages could cross over. The repairs 
change. Some time ago an adjoining farmhouse was let in, 


| have now, however, been made and the company is awaiting 


builders of the stock. They are being shipped complete and the company found it necessary to prop up a railway | the arrival of the Board of Trade official to certify as to 
from Grimsby, and being of the ordinary 4ft. 8hin. gauge, | bridge to prevent the line from collapsing. It is reported, | whether the railway is safe for passenger traffic. It is felt in 
are conveyed to the port of shipment on their own wheels, | however, that the workings of the Parkside mines have not | the district that the only way of dealing satisfactorily with 
leaving the manufacturers’ works in perfect order for traffic. | been interfered with by the subsidence in the embankment, | the difficulty is to make a new line, diverting from the 


One train has already been dispatched for service, and a | 


and that they exist intact under a stratification of rock | present one, at a pointsouth of where the accident happened, 


further consignment will be sent shortly. | which is as yet unshaken. The inference is that the vast | and by a detour of half a mile, skimming the margin of the 


| volume of water which is pumped from the mines has caused | area now undermined by the various mining companies. 
| percolation through the rock, and left cavities in the upper 
THE SUBSIDENCE ON THE FURNESS RAILWAY. | strata which have caused a subsidence; but there is reason 

| to believe that the subsidence which has now occurred is due | 


A sUBSIDENCE of a remarkable character occurred on the | mainly to the absolute fall of earth into old workings, and | 














THE BRAZILIAN CRUISER TIRADENTES. 
On September 13th last the third-class cruiser Tiradentes 


Furness Railway on the 22nd inst. As a heavy and 
powerful six-coupled goods 
engine was engaged in 
shunting operations on 
Lindal Bank, the driver 
noticed that the ground 


underneath him was 
giving way. His engine 
was travelling slowly. He 


reversed, shut off steam, 
and jumped off the foot- 
plate just before the engine 
overturned head first into 
a huge hole caused by the 
subsidence of the embank- 
ment. The tender broke 
loose at the couplings, but 
the engine was embedded, 
nothing but the footplate 
and weather board being 
observable, Information 
was at once despatched to 
Barrow and Carnforth, and 
a staff was soon on the 
spot. Immediate efforts 
were made to drag the 
locomotive up to the sur- 
face, and for this purpose 
& small incline was made; 
but before this was 
done the ground further 
subsided, and the engine 
descended out of sight to a 
depth, it is believed, of 
fully 100ft. And there it 
remains buried to puzzle 
posterity. In the mean- 
time the original hole 
caused by the first sub- 
sidence increased in size, 
and practically stretched 
across the embankment, on which were eight lines 
of rails. Several of the roads collapsed, but the main 
line, which was carried on longitudinal sleepers, was sus- 
pended over the chasm caused by the subsidence. Only 
one road was left intact, and evidence of subsidence was 
observable even here. 

The railway at this point is undermined by the Parkside 
and Lindal Moor Mining Company, now leased by Messrs. 
Harrison, Ainslie, and Co., and for something like half a mile 
in length it is honeycombed by mining operations. For 
Some time past evidence of the mine falling in, at any rate 
in its upper workings, has been seen, and on both sides of the 
railway embankment the ground has been gradually slipping 
for some time. The railway company, however, has boon 
watching the action of this subsidence, and has placed a 








the fear is entertained that what has occurred at this part cf —of which we give an engraving from an instantaneous photo- 
graph—built and equipped 
at Elswick, went through 
her firing trials with com- 
plete success. This vessel 
hasa displacement of only 
800 tons, and will be found 
entered in Brassey’s 
“Annual” for 1892 as a 
“gun vessel,” which might 
lead to misapprehension by 
her being assumed to re- 
semble the vessels under 
this heading belonging to 
Chili, great strides having 
been made in the develop- 
ment of power, of fire, and 
of speed since the time the 
Magellanes, of the same 
displacement, was built. 
The Tiradentes is built of 
steel, wood sheathed, and 
draws 11ft. of water. Her 
length is 165ft. and her 
beam 30ft. Her arma- 
ment consists of four 4-7in. 
quick-fire guns, and three 
six-pounder quick-fire with 
three mitrailleuses. She 
has also two launching car- 
riages for discharging fish 
torpedoes. 

The efficient working of 
quick-fire guns may be said 
to be the most important 
element in a cruiser at the 
present time, and, as we 
have repeatedly pointed 
out, this is not really 
tested by experiments made 
on a shooting ground or 
the embankment may be repeated in other places which are , “ polygon.” Yet we have heard little or nothing of firing 
equally subjected to the influences which mining operations | trials of quick-fire guns at sea, except those carried out by the 
have on the surface. | Elswick Company or by our own Navy. | 

The hole caused by the subsidence was fully 60ft. square| The Brazilian Government were anxious to take the 

















THE SUBSIDENCE ON THE FURNESS RAILWAY 


| by an equal depth. This has been filled up with ballast, and | opportunity offered by the gunnery trials of this ship to 


seems solid and strong. Goods traffic, which was tempora- | thoroughly test the practicability of using the new smokeless 
4 diverted to and from Barrow vid Penrith, Keswick, and | powder, especially as they have recently entrusted the 
Whitehaven, is now carried over the repaired embankment, | Elswick firm with very large orders, both for quick-firing 
but the passenger traffic is conducted under difficulties. | guns and for smokeless powder. The original programme 
The passengers alight from the trains at one side of the point | included 120 rounds to be fired from these four guns, but 
of subsidence and re-enter the train on the other, walking | owing to the complete success and the absence of difficulty 
over the weak place, followed by the train, which passes over | throughoutthetrials, it was considered, after ninety-fourrounds 
a siding which was but slightly damaged. For several days | had been fired, that there was nothing further to be learned, 
the passengers were conveyed from the scene of subsidence | and that therefore it would only be waste of ammunition to 
to Lindal station in coaches, and then joined the trains, as | proceed with the firing. The guns had previously been 
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proved, when the velocity of 2200 foot-seconds was obtained 
with the moderate pressure of 14 tons, the projectiles being 
45 lb. in weight. Throughout the firing trials the charge 
giving the above velocity was used. 

The direct object of the trials were to test :—(1) The stability 
of the structure of the ship. (2) The smokeless quality of 
the powder. (3) The working qualities of the guns when they 
have become hot by frequent discharges. (4) Immunity from 
miss-fires. (5) Immunity from hang-fires. (6) Endurance of 
cartridge cases. With these objects in view, the guns were 


fired at 7 deg. depression, and 5deg., 10deg., 15 deg.,and 20 deg. | 


of elevation, first separately, then all four guns simultane- 
ously. 

The range of the guns with their elevation of 20 deg. ap- 
proached five miles. The weather being exceedingly clear, 
the interest of the spectators was very much excited in 
watching for the fall of the projectiles. There were frequently 
in the air at the same time two projectiles from one gun. 
Throughout the practice the guns were fired with the 
greatest rapidity consistent with the changes of elevation 
and training. Ten rounds were fired from one gun with 
special rapidity to test the fittings generally, and the absence 
of miss-fires. Lastly, one cartridge case was chosen hap- 
hazard from the 125 that were on board, and was fired and 
re-loaded twelve times, at the end of the trials being to all 
appearances as good as at the commencement. Throughout 
the whole of the firing no miss-fires or hang-fires occurred, 
nor did the breech screws of the guns offer any difficulty in 
opening or closing, and no cartridge jammed. 

The recoil of the gun was absolutely uniform. In short, 
the trial was altogether a remarkable illustration of the 
powers and success of the Elswick quick-fire guns. The 
system of ‘separate loading,” that is, the separation of 
charge and projectile which is adopted in the British Navy, 
is recommended by Elswick to other Powers. The trial on 
board the Tiradentes, on which occasion the ammunition 
was passed up from the magazine in the same manner as it 
would be during a naval action, illustrated the advantages of 
this system of loading. 

Another advantage of English material was also very appa- 
rent. On account of the high density of cordite, the cart- 
ridge cases for the guns can be made much shorter than 
those employed by continental makers using French smoke- 
less powder, and when the ammunition is handled on board 
ship, where hatches are necessarily somewhat restricted in 
dimensions, the advantages obtained by having short cases 
are very great. It remains to be added that the Tiradentes, 
which was performing at the same time her full-speed trials, 
obtained a mean speed of 14-7 knots, which was in excess of 
the contract speed, and considering that the vessel is only of 
800 tons, is a very creditable performance. 

A very large number of Brazilian officers was present for 
the trials, and they all warmly praised the efficiency of the 
ship, her armament, and her accommodation. The 6-pounder 
quick-fire guns before mentioned were of the Nordenfelt type. 
They received a trial as severe as their larger companions, but 
as the system is thoroughly-well known, and as the powder 


| used was only of the ordinary description, there was no 
| special interest in this portion of the trials. It need only 
| therefore be said that the 108 rounds were fired without a 
| hitch or difficulty. After the trials, a close examination of 
| the ship showed not the slightest indication of strain. The 
paint was not even cracked, and the whole of the damage 
was confined to the breaking of a couple of glass sashes, 
which by mistake had not been removed. After the trials 
| were completed a new signalling lamp, the invention of Com- 
|; mander Scott, of H.M.S. Excellent, was exhibited and 
created great interest. The lamp in question is designed to 
send signals by the usual flashing method, this system being 
particularly well adapted for the Morse code. The lamp itself 
is fitted so that it can be placed on the top of the mast, or on 
a special signalling pole; an all-round sphere of action is 
therefore afforded to it. But although the lamp can be thus 
placed in the most conspicuous position, the operator can be 
posted on deck, or wherever it is most convenient for him to 
be. He works the lamp by means of a key closely resembling 
and as rapid in its action as a Morse key. Each time this 
key is pressed the lamp emits a flash capable of being seen 
on a clear night ten miles all round the horizon, and it is 
claimed for it that the rapidity with which it can be worked 
is about double that of the present Colomb system. 








MARTIN’S PATENT STOKEHOLD VENTILATOR. 





In our description of the Oostzee and Nordzee we referred 
to Martin’s ventilator, which we now have pleasure in illus- 
trating. It has been fitted toa large number of steamers. 
It will be observed that the principle involved is the 
creating of up and down currents of air in the same manner 
as is in use in many coal mines, but with this difference, that 
the energy required to expand the ascending current of air 
instead of being taken from a furnace is derived from the 
radiated heat from the boilers, uptake, &c. To utilise as 
much as possible of this energy there is provided a very large 
and free exit for the heated air to the atmosphere, either by 
means of an additional funnel of about the same dimensions 
as the main funnel, or else by doubling the main funnel and 
using the annular space, which is made of such width that 
the area is about the same as that of the main funnel. 

To provide an air shaft for the descending current, and to 
keep the up and down currents properly separated, there are 
two light iron bulkheads built in front of the boilers, as is 
already customary with several builders, only, instead of 
stopping them at about half-way down to the stokehold, they 
are carried down to about within 6ft. from the floor, the 
bottom part being on hinges to allow the smoke-box doors 
being opened. This bulkhead is made practically air-tight 
across from one coal bunker to the other and up to the 
gratings on deck, any openings which may be required for 
obtaining access to the safety valves are fitted with 
doors. To obtain the full effect of the ventilation, it is 





absolutely necessary that all openings on deck leading to the 





ey 
—————————————— 


space marked S on diagram and in the bulkheads be ne 


closed, as any air entering there without passin 

the bulkheads will simply be drawn = the ~~ 
funnel, not only doing no good, but on the contrary se 
lowering the temperature of the ascending current of ain 
weakens the ventilating action. It is to insure this ait ; 
actually reaching the stokehold floor that the bulkheads 
are carried down so far. 4 

The amount of air carried off by the ventilating funne} 
can be roughly calculated from’ the velocity of the current 
therein. This generally reaches from 600ft. to 1000ft r 
minute, and multiplying this by the area in square feet an 
ae egy the quantity in cubic feet. This is usually about 

ouble the number of cubic feet of the whole boiler space 
proving that the volume of this space is removed twice every 
minute. The quantity of air that descends is greater by the 
amount required for combustion in the furnaces. “This 
creates a sufficiently strong and invigorating draught through 
the whole stokehold, and being, moreover, perfectly iol. 
pendent of the state of the weather, is a great boon when 
the vessel is running with alight wind. The usual ventilatin 
cowls and air trunks are not required, and, in fact, do oe 
harm than good, seeing that they cannot augment the total 

uantity of air reaching the stokehold, but simply localise 
the point of discharge, and thereby weaken the down draught 
at other points. 

Another reason why it is better to do away with them, and 
one which constitutes another advantage of this system is 
that without the cowls the down draught is at all times, as 
long as the boilers are warm, sufficiently powerful to prevent 
any smoke, steam, or dust ascending from below to deck, 
Even when, on raking out the fires, the customary hose is 
played upon the red-hot ashes, the cloud of steam and dust 
which is created only rises a few feet up on the first explosion 
returning immediately, and passing under the bulkhead and 
up the oe shaft. The amount of paint saved on the 
ship’s boats and deck fittings in the vicinity of the funnel is 
quite considerable. The space above the boilers, where the 
safety valves, &c., are situated, is also kept quite comfortable, 
instead of the customary unbearable heat which usually 
exists there. 

Regarding the result obtained, the following is an extract 
from a logbook of the Dutch gunboat Sumbawa, of 1100-horse 
power forced draught, by closed ashpit 1601b.:— 


Temp. on deck Temp. in 


Date. Where observed. 


in shade. stokeholds. 
May 8th,am. .. 82 deg. 81 deg. Red Sea. 
May 8th,p.m. .. 86 deg. 8ldeg. .. ~ 
May l4th,a.m. .. 86 deg. 87 deg. .. ” 
May l4th, p.m. .. 88} deg 88 deg. ne 
May 24th,a.m. .. 87 deg. 89 deg. Between Aden and Colombo 
May 24th, p.m. .. 86 deg. 87 deg. .. * 


Mr. Martin considers this an exceptionally favourable 
result, owing perhaps to the whole arrangement being 
designed with a special view to get the very best effect. The 
following extract is nearer the average of what is obtained on 
fitting up existing steamers. 

S.S. Prinses Amalia mail steamer, running between Java 
and Amsterdam, 1892 :— 


Temp. ondeck F. stoke- A. stoke- 2 
Date. “in shade. hold. hold. Where observed. 
May 5th.. 88deg. .. 98}deg. .. 97 deg. .. Between Bataviaand Perim 
May 6th.. 89deg. .. 984 deg. .. 97 deg. am 
May 7th.. 88deg. .. 98$ deg. .. 984 deg. ma 
May 8th.. 88 deg. .. 100 deg. 98} deg. ha 
May 9th.. 89 deg. .. 100 deg. 984 deg * 
Mayl0th.. 88 deg. .. 100 deg. 984 deg. me 








TRIAL OF H.M.S. SAPPHO. 


Tue second-class cruiser Sappho, built by Messrs. Samuda 
Bros., engined by Messrs. John Penn and Sons, under- 
went her trials off Sheerness during the past week. Captain 
Andoe, Superintendent of Chatham Dockyard; Mr. Cassells, 
Chief Inspector of Machinery; and Mr. Littlejohn, Chief 
Engineer, watched the trials on behalf of the dockyard. 
The Admiralty were represented by Mr. Bakewell, and the 
shipbuilders by Mr. Samuda Benthal. The machinery trials 
were conducted on behalf of the contractors by Mr. J. P. 
Hall, managing director. 

A preliminary run was made on Tuesday, the 20th inst., 
for the purpose of testing the anchor, steering gear, dc. 
Everything being found satisfactory, the vessel was 
put on her eight hours’ natural draught full-power trial on 
the following day. The mean results were as follow: Steam, 
137; vacuum, starboard, 26°78; port, 28°21; revolutions, star- 
board, 128-25; port, 129'81; mean pressure, starboard, high, 
44-66; intermediate, 23°75; low, 13°41; rt, high, 51°69; 
intermediate, 25:4; low, 12°3; indicated conomvoes, star- 
board, 3555°47; port, 3745°8, making collectively 7301. The 
maximum collective indicated horse-power obtained was 
7689. The boilers steamed with great freedom, with an air 
pressure in the stokeholds of three-tenths of an inch. On 
Thursday the boilers were examined and tubes swept, and 
the four hours’ forced draught full-power trial took place 
next day, with results considered in all respects most satis- 
factory, both as regards speed of ship and power developed 
by the machinery. The engines worked with perfect smooth- 
ness during the whole of the trials, and without the least 
hitch of any kind. The results attained were as under: 
Steam, 142°6; vacuum, starboard, 27-7; port, 27-7; revolu- 
tions, starboard, 140°16; port, 140°5; mean pressure, star- 
board, high, 56:4; intermediate, 28°55; low, 15:29; port, 
high, 62:2; intermediate, 30°6; low, 15:3; indicated horse- 
power, starboard, 4671-65 ; port, 4945°84, making collectively 
96175 indicated horse-power. The maximum indicated 
horse-power realised was 9861. The boilers maintained steam 
with seven-tenths of an inch of air pressure in the stokeholds, 
there being no sign of leakage in any part during the trials, 
nor after examination of boilers when opened out after the 
trials. The speed of the ship as ascertained by log was 
19°41 knots for natural draught, and 20:47 knots at forced 
draught, the ship drawing 14ft. forward and 17ft. 6in. aft. 

Advantage was taken of the early completion of the 
machinery trials to make the usual tests of the gun mount- 
ings, &c., which were found in ali respects satisfactory. 








ELectric LIGHTING OF SMITHFIELD MaRKET.—The Smithfield 
Market is about to be lighted by electricity. The installation will 
be made from the designs of Mr. W. H. Massey, M. Inst. C.E., of 
Twyford. The electric light will replace gas, which is now costing 
about £18,000 a-year. Mr. Massey proposes to use slow-running 
vertical engines, coupled directly to continuous current machine. 
This will be the first time such an arrangement has been tried on a 
large*scale in" England. 
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RAILWAY MATTERS. 


Tur Norfolk and Western Railroad's Ohio extension 
has been completed, giving the company a through line from 
Norfolk, Virginia, to Columbus, Ohio, 

Tue Berlin Post says that the Board of Directors of 
the Usambara Railway Company on Wednesday decided to devote 
a sum of 1,500,000 marks towards the construction of a railway 
from Tanga, on the coast, East Africa, to Seza or Kwa Abdallah, 
The plans and surveys are — completed, and the works will, 
it is said, be commenced during the autumn, 


Tue chasm caused by the subsidence on the Furness 
Railway last week has been filled in, and all the lines laid. Heavy 
yoods and mineral trains were run over the place on Monday night, 
aa no vibration was felt. The passengers, however, continue to 
walk over the spot, a distance of 60 yards, from one train to 
another. After inspection by the Board of Trace all the trains 
will run as usual, A shaft is being sunk to test the nature of the 
foundations of the embankment. 


In the construction of what is known as the Battery 
loop of the Broadway Cable Railroad, a difficulty has been met in 
front of the Produce Exchange. An American paper says three 
pipes are in the way, a 12in. and a l6in. water main, and a 20in, 
gas main. It is to be hoped that the cable line will not have to be 
abandoned in consequence. The treatment of the gas main has 
not, the paper says, been decided upon, but it is reassuring to see 
that no serious delay is expected from this source, however. 


Tue Albany Railway Company, which operates a 
street railroad between Albany and Troy, N.Y., on the west side 
of the Hudson River, has ordered four baggage cars, and intends 
to establish an —— freight business. Freight houses will be 
established at both ends of the line, and it is expected to run a 
car each way every hour during the day. The Hailroad Gazette 
says the company also proposes to call for and deliver goods, like 
an express company. The cars on this road are propelled by 
electricity. 

One effect of the Zone tariff system, says Dr. Weckerle, 
the Hungarian Minister of Finance, is to entail a we heavy 
expenditure for extra rolling stock and new stations. He says 
they want 10,000 new freight cars, 100 locomotives and 500 passen- 
ger cars. Including the widening of old tracks and the laying of 
new ones needed, the estimated total cost of all this is about 
£3,000,000. In view of this expenditure it would seem that the 
Zone tariff system is not an unmixed blessing to the Hungarian 
taxpayer. 

A MAN, whose name is unknown, was killed at Shef- 
field on Monday night in a traction engine accident. The d 
was acting as pilot to an engine which was drawing two heavily- 
laden wagons of coal. He stepped between the two wagons while 
the train was in motion to apply the brake, and by some means, 
unknown, was knocked down and run over by the second wagon, 
The driver did not discover the accident until some one drew his 
attention to the body lying on the road. The deceased leaves a 
wife and two children. 


Ir is probable that the London and South-Western 
tailway Company will run Pullman cars in connection with the 
Inman traffic between Waterloo and Southampton, and two cars, 
built in the first instance at the Pullman Works in America, are 
now being put together at the Eastleigh depét of the South- 
Western wwe oe New passenger coaches of the most approved 
English type are being provided for the same service, which is to 
begin early next spring. A number of vans, fitted with refri- 
gerators, are also being constructed to meet the requirements of 
the extensive American meat traffic. 


Tue South Staffordshire Tramway Company are now 
fast bringing towards letion the arrang its for the intro- 
duction of the overhead wire system of electric traction on their 
lines, in place of the steam traction now in use, and it is expected 
that the new cars will be running within the next®nonth. In al: 
other places where overhead wires are used, there are two sets of 
poles, one on either side of the street. But as this arrangement in 
some cases prevents the utilisation of the top of the car for outside 
passengers, our Birmingham correspondent says, the company’s 
manager--Mr. A. Dickinson—has devised a method of working 
whereby one of the lines of poles is dispensed with, and the top of 
the car made available for passengers. Each car with its motor, 
gearing, and all appliances, will weigh only six tons, or ten tons 
less than the present cars and locomotives, and will accommodate 











forty p gers, as against fifty-four in those at present in use. 
The existing service is to be greatly increased, if not doubled, 
eventually, 


One of the best indications of better trade in rails 
that have been forthcoming in Cumberland for some time is the 
re-start, after a cessation of more than twelve months, of the 
Moss Bay Iron and Steel Works, employing upwards of 600 hands, 
The Bessemer department is now busily engaged upon rail mate- 
rial, and it is sae that the firm have some good orders on 
the books. But there is also a revival in the character of the 
orders actually arriving at the West Coast works. The largest 
rail order which has been given out for months past has just been 
secured by the Barrow Hematite Steel Company. This company 
bas taken a contract for 25,000 tons of rails and other railway 
material from the Government of Western Australia; and im- 
proved orders are also arriving at other works, For example, it 
is announced that at Workington Messrs. Cammell and Co, have 
orders for 5000 tons of rails for South Australia, 7000 tons for 
Norway, and 3000 tons for the Congo. Concerning this last order 
it is not a little creditable that it was obtained after sharp com- 
petition with the Belgian Rail Syndicate, the minimum price 
quoted by the foreigners being 115f. per ton, while Messrs. 
Cammell accepted 107}f. As regards the Australian contract 
which has gone to the Barrow Company, it is believed that the 
price ranges from £4 2s, to £4 3s. 6d. per ton according to section. 
Information of rather better buying also comes from South Wales 
and the North of England, and the North-Eastern Steel Company 
: just now working for, among other foreign countries, New 
Zealand. 


THE recent drawbridge accident in the States is thus de- 
scribed in the Engineering News :—‘‘ On the morning of September 
Ist, the north bound fast mail train of the New York Central and 
Hudson River ran upon the drawbridge at New Hamburg just as 
it was being closed after the passage of a small vessel, but before it 
was fully in position, and the train was terribly wrecked. The 
opening is about 28ft. wide, and the engine landed on the opposite 
side, The cars were crowded upon it with such force that the 
wreck did not fall into the water but bridged the stream. The 
engineer, fireman, and one mail clerk were instantly killed. The 
engineer had applied the brakes before reaching the bridge, but 
he had been running very rapidly, and it seems that he must have 
paid no heed to either the distant or the home signal. This is the 
same bridge at which twenty-one persons were killed by a train acci- 
denton February 6th, 1871, and there wasalso a bad accident there on 
November 7th, 1879. If we assume that it is impossible to dis- 
cipline enginemen and firemen up to a standard where they will 
not make such awful blunders as this, the question of audible 
signals becomes at once animportant one, All audible signals that 
have ever been tried are lacking in one important element in that the 
—— signal given by them is a negative one—the absence of 
sound means safety—and they have therefore not been enthu- 
siastically favoured by the best signal engineers ; but when the 
same drawbridge becomes the scene of three frightful disasters, 
the company may well consider the advisability of using something 
beside visual signals, if for nothing more than as a means of quiet- 
ing the fears of passengers,” 





NOTES AND MEMORANDA. 


In Greater London 8258 births and 1584 deaths were 
registered last week, corresponding to annual rates of 29°5 and 
14°4 per 1000 of the estimated population. In the outer ring four- 
teen deaths from measles, eight from diphtheria, and nineteen 
from diarrhoea were registered. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17-2 per 1000 of their aggregate population, which is estimated at 
10,188,449 perscns in the middle of this year. Preston again stood 
a yoy a death rate of 29°2, and Croydon highest with a rate 
of only 8:4, 


Tue Multiple Speed and Traction Company has been 
granted permission to install at Chicago its moving sidewalk. The 
company is to pay the Exposition 25,000 dols. and one third of its 
aay receipts. The fare is to be 5c. The Exposition managers 

ave also granted a concession for a spiral tower, the company 
erecting it to pay 10,000 dols. and one-third of its gross receipts. 


THE city of Montreal maintains its own crushers for 
furnishing broken stone for macadamising, and finds the outlay for 
machinery has been a very profitable one, ‘according to City 
Sarveyor Percival W. St. George. During 1891 the quarry was 
kept open all the year, and furnished 37,250 tons of stone, at an 
average expense of | dol. 14}c. delivered at the work. The lowest 
contract price for the stone was 1 dol. 65c. a-ton, hence there is a 
saving of 504c., which is probably more than enough to cover the 
depreciation and interest on the plant. 


In London, 2433 births and 1238 deaths were regis- 
tered. Allowing for increase of population, the births were 162 
and the deaths 116 below the average numbers in the correspond- 
ing weeks of the last ten years. The annual death rate per 1000 
from all causes, which had been 166, 16°6, and 16-9 in the pre- 
ceding three weeks, fell last week to 15‘1. During the four weeks 
ending on Saturday last the death rate averaged 16°3 per 1000, 
being 0°8 per 1000 below the mean rate in the corresponding 
periods of the ten years 1882-91, 


Tue Krag-Jorgensen magazine gun, recommended for 
use in the U.S. army by the Board of Experts appointed by the 
War Department, is a modification of the arm invented by Carl 
Krag, superintendent of the royal manufactory of arms at 
Koenigsberg, Norway. The original gun is 4°35ft. long; weighs 
9-41b.; has six grooves with one turn in 11-8in.; the bullet weighs 
237°6 i? and is credited with an initial velocity of 2099ft. per 
second. he gun recommended has a ‘30in. calibre, which is 
slightly smaller than the Norwegian gun. The magazine carries 
five cartridges, but the weapon can be used as a single-loader. 
The barrel is covered with a casing Zin. thick to enable handling in 
rapid firing. To this casing a knife-bayonet is attached. 


AccorpING to the census returns of Canada in 1881, 
there were 254,935 employés receiving 59,429,000 dols., equal to 
233 dols. per annum for each employé. In 1891 the per head wages 
received amounted to 272 dols.,the employés numbering 367,496, 
and the aggregatc wages paid amounting to 99,762,441 dols. This 
average wage of 2: dols. in 1881] and of 272 dols. in 1891, includes 
in both years the v ages of men, women, girls, and boys lumped 
together. As men represented 76°07 per cent. of the whole 
number in 1881, and 73°67 per cent. in 1891, it is evident that the 
greater number oi the lower paid employés reduces the average 
amount in 1891 as compared with 1881. Notwithstanding this 
reduction, the average wages paid in 1890-91 was over 16 per cent. 
of an advance on the average wages of 1880-81. 


AttHovucH full information of the composition of 
apyrite is not obtainable, it is known that nitro-cellulose enters 
largely into it. It is claimed that this powder burns without flame 
or smoke, that it can be handled and transported without danger, 
and that it is not affected by moisture or heat. According to the 
Revue Scientisfizue, experiments recently made at Stockholm showed 
that twenty shots with apyrite did not heat the gun as much as 
fifteen shots with ordinary Swedish powder, or as ten shots of 
nitro-glycerine powder. Neither does it foul the gun, 800 shots 
with it leaving the gun clean. The same authority states that 
with the new magazine gun used in Sweden, 3‘5grammes, or about 4th 
of an ounce, will give an initial velocity of 640 metres, or 2080rt., 
with a pressure of 2260 atmospheres. The manufacture of this 
powder requires, it is said, neither special appliances nor buildings. 


Some peculiar experiences have been gained in con- 
nection with the asphalt pavements in the streets of Frankfort-on- 
the-Main. Shortly after they had been} ‘own, in 1885 and 
1886, cracks of varying lengths and from 0°S... to 1:2in. deep were 
formed in the asphalt, resembling those sometimes formed in earth 
under great heat. The cracks were found to extend mainly along 
the lines of the gas mains in the streets, and odours of illuminating 
gas were freely given off from them. Removing the asphalt sur- 
face showed that the béton foundation layers immediately under- 
neath were also cracked, permitting the gas leaking from the 
mains to come in direct contact with the asphalt. The latter, it 
appeared, absorbed more or less of the gas elements, principally 
benzine, and through their action lost all its cohesive properties, 
finally cracking in the manner referred to. Why the material on 
either side of these gas pipe lines should separate by cracking in 
consequence of the supposed action is not stated. Is it due to con- 
traction or tension caused by slight upheaval ? 


A curious statement was made by Sir George 
Buchanan, the late Principal Medical Officer of the Local Govern- 
ment Board, before the Royal Commission, on the Metropolitan 
watersupply. Hesaid:—‘‘ The water delivered into the pipes from 
the company as fit for consumption ran a fresh risk altogether 
that might be very formidable, namely, that which was incurred 
by the lateral insuction of water from broken and leaking pipes, 
the insuction into pipes that were let into common troughs with 
sewers, and so forth. Specific and serious instances traced to that 
source of risk had been brought to his knowledge. An epidemic 
in Wales at a place called Mountain Ash, reported on in the 
seventeenth supplement to his report to the Board for 1887, gave 
an account of a water supply sent to a number of villages. One 
branch of the water supplied distributed an enormous amount of 
typhoid fever, while the other branches went on their way doing 
no harm to anybody.” It would be interesting to know under 
what circumstances the water in a supply main could cause an 
induced supply into itself from without. 


A summary of the facts and figures relating to the 
climate of the British Empire in 1891 is given in Symons’s Meteoro- 
logical Magazine, as compiled from sixteen representative stations. 
The highest shade temperature occurred at Melbourne, 103 deg. in 
January. This is the first occasion since the publication of these 
interesting tables in 1884, that the temperature of Melbourne has 
exceeded both Adelaide and Calcutta. In connection with high 
temperature, attention is drawn to the record at Alice Springs in 
the centre of Australia, which shows an absolute shade maximum 
of 117 deg. in December, and an average maximum of above 
100 deg. for the month. Tbe extreme maximum in the sun 165 deg., 
and the lowest mean humidity 57 per cent., were recorded at 
Adelaide. Winnipeg, as usual, had the lowest shade temperature 
— 345 deg. in February, as well as tbe greatest total range 
128°1 deg., and the greatest mean daily range 22‘9deg. Ceylon 
recorded the highest mean temperature 80°7 deg., and also the 
least range in the year, there being only 24°3 deg. between the 
maximum of the hottest day and the minimum of the coldest 
night. Malta usually has the smallest rainfall or the least cloud ; 
this year, however, Adelaide had the least rainfall, 14in.; and 
Bombay the least cloud, the average amount being 36. The 
greatest rainfall was at Colombo, Ceylon, 119in. It is unfortunate 
that both the West Indian returns have had to be omitted owing te 
incompleteness, 









MISCELLANEA. 


Messrs. Harpers Liuirep, of Aberdeen, have placed 
an order for the electric lighting of their new workshops with the 
General Electric Power and Traction Company, of Kentish Town, 
London. Two of the new shops to be thus lighted are each equal 
in size to the Bethnal Green Museum. 


In connection with electric traction questions, Mr. 
Albion T. Snell, M.I.E.E., fermerly with the General Electric 
Power and Traction Company, has associated himself with Messrs. 
Walker and Hardwick, mining and civil engineers, of Sheffield and 
London, at Suffolk House, Cannon-street. 


Tue Admiralty have ratified the decision of the late 
Board to grant to engineers of ships in the Fleet Reserve half- 
charge money, and a circular has been received at Portsmouth 
notifying that the boon is to date from the 1st of April last, so that 
eight out of every ten of the engineers in the Fleet Reserve will be 
benefitted to the extent of an additional income, varying from 2s. 
to 4s, 6d, a-day. The arrears are to be paid on Saturday. 


Tue Glasgow Corporation have obtained powers for 
and are about to induce contractors to supply machinery and 
plant for working a tramway by electricity, the overhead system 
being adopted for a certain line. Inasmuch, however, as the 
Glasgow Act of 1891 contains the usual absurd clause in favour of 
the exclusive use of the world by the telephone companies, it will 
be interesting to know on what terms the Corporation will get an 
electrical contractor to take the work in hand and guarantee the 
Corporation against any action that may lie under the terms of 
their specification. 


TuE trial of the electric light machinery of the Royal 
Indian Mail steamer Canning, consisting of the Belliss engine and 
Latimer Clark, Muirhead, and Co.’s ‘‘ Westminster” dynamo, 
took place at Bombay on the 5th and 6th inst. The trial of each 
engine lasted thirteen consecutive hours at full load, and both 
engines and dynamos worked very well. The governors were set 
for 50lb. pressure, and governed the engines with a difference of 
only one volt between full and no load with absolute steadiness. 
The steam was afterwards got up to 80 lb., the pressure the 
main Ds a work at, and the governing was just as effective 
as at 50 lb, 


THE Bristol Town Council were on Tuesday engaged 
three hours in further discussing the proposal of the Docks Com- 
mittee to provide additional dock and lock accommodation, ata 
cost of nearly £1,250,000. Mr. Wills, vice-chairman of the Docks 
Board, who moved that the scheme should be adopted, said the 
intention was if vessels arrived at a period when it was not 
desirable for them to enter the dock, that the Corporation should 
provide a tender, as at Liverpool and other ports. The trade of 
the Port of Bristol was now six times as great as it was a few years 
ago, and they stood fifth on the list for the importation of cattle. 
The committee’s estimate of the business from the additional 
Atlantic cargo liners was considered to be a reasonable one, After 
a protracted discussion the scheme was adopted. 


On the 23rd inst. a diver employed from Cardiff for the 
purpose of assisting in the operations for floating the vessel Accring- 
ton had a very narrow escape of losing his life. The water had 
been pumped out, the vessel plugged, and the diver went down on 
the outside to patch up the hole. To do this he had to remove one 
of the plugs which had been placed in the vessel for the purpose 
of stopping the inflow of water. As the plug was taken out the 
water pressure forced the diver’s arm in up to the shoulder, and he 
was kept tightly wedged to the ship’s side. He telephoned in the 
usual way to those above the water, but they were unable to 
release him from his perilous condition. A messenger was sent to 
the Penarth Dock, and Mr. Taylor, the diver attached to that 
place, immediately proceeded to the spot. He descended, and, 
after some difficulty, released his comrade from his dangerous 
position after he had been in the water an hour and a-half. 


Tue Royal Commissioners appointed to consider the 
question of the water supply of London, with Lord Balfour of 
Burleigh as President, will resume their meetings for the reception 
of evidence on Wednesday next and two following days. At these 
sittings the engineering evidence offered by the London County 
Council, by the Associated Metropolitan Water Companies, the 
Thames Conservancy, and the Hertfordshire County Council will 
be taken. The witnesses will.be as follow:—For the Associated 
Water Companies, Mr. Thomas Hawksley, Sir Frederick Bramwell, 
Mr. Peregrine Birch, Mr. Baldwin Latham, Professor Henry 
Robinson; for the Thames Conservancy, Mr. H. T. Martin and 
Mr. Henry Rofe; for the London County Council, Mr. A. R. 
Binney and Mr. Easton; and for the Hertfordshire County Council, 
Mr. John Hopkinson and Mr. A. Smith, County Surveyor. On 
the 19th, 20th, and 21st of October the Commissioners will hear 
geological evidence from the following witnesses:—Dr. Henry 
Woodward, Mr. R. Etheridge, Professor Boyd Dawkins, Professor 
A. H. Green, Mr. Whitaker, Mr. Topley, Mr. H. B. Woodward, and 
Sir John Evans. Mr. Docwra, the well-known contractor and well 
sinker, and Mr. T. E. Young, actuary, will give evidence on behalf 
of the London County Council. 


On Tuesday the Bridge Committee of the London 
County Council drew attention to the condition of the present 
Vauxhall Bridge over the Thames. The bridge was opened in 
1816, and was built at a cost of £259,681, and purchased by the 
Metropolitan Board of Works for £75,000. It was composed of 
stone and cast iron, and crossed the river by nine arches, each of 
78ft. span, supported by eight piers, each 13ft. wide above low- 
water level, the piers thus occupying about 104ft. of the waterway, 
or about one-eighth of the total width of the river between the 
abutments. In 1887 the bottoms of the timber cradles upon which 
the piers were founded were in several places from 4in. to 6in. above 
the level of the clay bed of the river adjoining them. This action 
was arrested by bags of cement, and by the deposition of 500 tons 
of slag around the piers, buta recent inspection had shown that the 
action of the tide was removing the protective works. The cut- 
waters of the piers were ina dilapidated condition. Oncomparing 
sections of the river bed in this locality taken in 1853 with those 
taken in 1878, it became evident that the bed of the river had 
been, and was, gradually deepening. This was the result of the 
great scour caused by the high velocity of the current through the 
central arches of the bridge. The ebb tide at times ran through 
some of the arches with a surface velocity of 74 miles an 
hour, and was dangerous for navigation. In several instances 
lives had been lost. Moreover, the strength of the tide frequently 
hindered the progress of steam vessels passing under the 
bridge. A concentrated live load of 16 tons at the centre 
of a rib produced a tensional strain along the bottom flange 
of the rib of nearly 34 tons per square inch at the centre of the 
span, which was quite inadmissible as a working strain for 
east iron. The cast iron plates which upheld the macadam 
might carry with safety a load of four or five tons per wheel, but 
the last-named weight should not be exceeded as a working load. 
The traffic over the bridge had of late years much increased. 
On several occasions influential a had urged the 
Council to give the localities affected the desired relief, by re- 
building Vauxhall Bridge, and they were of opinion that this 
request should be acceded to. The bridge which they suggested 
should take the place of the existing structure was a five-arch steel 
bridge with granite-faced piers and abutments, the width between 
the parapets being 80ft. The cost of construction would be about 
£380,000. To accommodate the traffic during the rebuilding of 
Vauxhall Bridge, they proposed that a wooden bridge, not less 
than 5Oft. wide, should be erected to cross from the extreme 
western end of the Albert Embankment to Millbank. The cost of 
this temporary bridge was estimated at £30,000. 
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A. L.—A fly-wheel way be balanced as regards itself alone, so that it shall 
run without causing vibration at high speeds, but for this purpose it is not 
necesvurily counter poised. The counterpoised fly-wheel is one to which is 
attached a weight, in some form and position, with the object of balancing 
th wise unbalanced parts of the engine or machine of which it forms 
a put 

B iter —The loss of pressure in your steam pipe will be very small if vou 


avoid sharp bends and sudden contractions and clothe the pipe carefully. 
A very simple and effective way isto put the pipeina bor filled up with 
sawdust, bia. or Gin thick all round, but great care must be taken to 
prevent the sawdust getting wet, or a sire may be caused, 
pressure ina length of 150 wards ought not to exceed 5b. A steam trap 
ought to be placed near the engine to draw off condensed steam. It would 
be possible to pass the steam pipe through a furnace close to the engine, and 
sodry and superheat the steam a little, but it is very questionable if the 
gain would be worth the cost. 


FLEXIBLE METALLIC TUBING. 
(To the Rditor of The Engineer.) 
Sin.—Can any reader give me the name of the manufacturer of 
the flexible metallic tubing of the improved form ? A.T.N 
September 26th. re 








LIQUORICE JUICE MILLS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your numerous readers give us the names of makers 
of machinery for extracting the juice of the liquorice root and preparing 
it for commerce ? G 

Belford, September 22nd. e 


ABNORMAL RAILWAYS. 

(To the Bditor of ‘the Engineer.) 
Sir,—-The narrow-gauge railway from the Upleatham mines, mentioned 
in Mr, Bernard Daws m's letter in your last issue I remember very well. 
It has, however, not been in use for the last thirty years or thereabouts 
The present connection between Messrs Pease’s mines and the North- 
Eastern Railway, between Redcar and Marske stations, is by means of 

a railway of the ordinary gauge. c.J3k.Ww 
September 27th. a i 








AMMONIA FROM BLAST FURNACES. 
(To the Editor of The Engineer. 

Sin.—At the recent meeting cf the Iron and Steel Institute, Sir 
Lowthian Bell read a paper *‘ On the Manufacture of Iron in its Relation 
to Agriculture" and said that ‘“‘ Baird and Company were, I believe, the 
first to enter into this field of pneumatic research.” This is incorrect. 
Messrs. Baird were certainly the first to erect plant to obtain ammonia, 
&e , from blast furnaces, but I had investigated this subject and patented 
po process referred to many years before Messrs. Baird erected their 
plant. 

This subject was discussed at the meeting of the Iron and Steel Insti- 
er: ern Glasgow in 1885—see ‘ Transactions,” Vol. II., 1885. 

arrock, near Falkirk ‘ 
September 27th. ? Henry AITKEN. 
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MBETINGS NEXT WEEE. 


Socrery or Encingers.—Monday, October 8rd, at the Westminster 
Town Hall, at 7.30 p.m. Ordinary meeting.. A paper will be read on 
ing and Ventilation of Pipe Sewers,” by Mr; B A. Miller, of 
wi the following is a synopsis :—The combined system of sewering— 
Faulty -house connections—The partial separate system—Advantages 

ined—Sewer flushing by penstocks—Aut tic flushing—Doulton’s, 

ield’s, Palmer's, and Adam’s automatic flushing syphons—Description 
of action and comparison—Rogers Field’s improved syphon—Flushing 
chambers—Water supply and meters—Sewer air ventilation by open 
gratings—Charcoal traps—Latham’s spiral ventilator—Chimney shafts— 
Sewer gas destructors — Ventilation by iron shafts — Experiments on 
tilating shafts at Beckenh General conclusions. 

Lonpon AssociaTION OF FoREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, October 1st, at Cannon-street Hotel, at 7 pm General 
monthly meeting. Paper at 8 pm., by Mr R. J. Bott, on “ Electricity 
from the Supply Company to the Consumer.” 

Norts oF ENGLAND INsTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—Saturday, October 8th, in the Wood Memorial Hall, Newcastle-upon- 
Tyne, at 2 p.m. General meeting. 
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TOOTHED GEARING FOR LARGE POWERS, 


In nothing, perhaps, is the English engineer more con- 
servative than he is in all that relates to the construction 
of toothed gear, and the manner of putting it to work. 
The theory of toothed wheels has been elaborately in- 
vestigated by a large number of mathematicians from 
the days of Camus down to the present day. The 
odontograph was at one time extremely popular. The 
old millwrights manifested remarkable skill in pitching 
and trimming teeth. In comparatively recent years came 
machine moulding; later still came machine-cut teeth. 
It would appear that nothing new was left to be learned 
or taught on the subject, but every one knows that 
gearing is, on the whole, an exceedingly unsatisfactory 
expedient for transmitting power or augmenting the 
speed of shafting. It answers fairly well while the 
speeds are slow and the load light, but as soon as we 
employ it in cotton mills and other places where the 
power transmitted is considerable and the circum- 
ferential velocity high, failures occur. The teeth cut 
each other, the segments become worn and are cracked, 
and constant delays, vexations and expenses worry the 
millowner, and he flies to cotton ropes and leather belts, 
in the hope he will find a panacea for his miseries. How 
is it that theory entirely fails in this connection as soon 
as it is reduced to practice ? 

Mr. Michael Longridge, chief engineer to the Engine, 
Boiler, and Employer's Liability Insurance Company, 
seldom writes anything that is not worth reading, and 
his last annual report—for 1891—contains some state- 
ments and suggestions concerning gearing which are well 
worth the consideration of all who have to do with it. 
He lays no stress on theory; but it is easy to see why it 
cannot be satisfactorily reduced to practice. By no con- 
ceivable means is it possible to eliminate vibration and 
jars. There must, under all circumstances, be a certain 
amount of ‘drop’ in wheels ; that is to say, one driven 
tooth is relieved before the next is quite in a position to 
take the pressure up. The teeth drop on to each other 
with a blow, and this blow constantly repeated ultimately 
shakes bolts loose, injures the molecular structure 
of the metal, and beats the colliding surfaces of the 
teeth out of shape. Mr. Longridge holds that most 
of the evils that toothed gearing is heir to are 
directly or indirectly attributable to the fact that 
teeth are always made a great deal too long. He gives 
several instructive examples of what goes on in practice. 
One may be quoted with advantage as a specimen. A 
pair of horizontal tandem engines developing 1130 indi- 
cated horse-power transmitted their power through a 
cast iron spur fly-wheel with 120 teeth, and a cast iron 
pinion with forty-two teeth, 5}3in. pitch, and 18in. broad. 
The speed of the pitch circle was 2242ft. per minute. 
The engines were first insured by the company in May, 
1890. In the following month many of the teeth in the 
spur-wheel were found to be cracked at the roots, and in 
July a new machine-moulded spur rim was fitted to the 
wheel, and the pinion teeth were chipped. The newrim, 
however, only ran till January, 1891, when one of the 
spur segments was found to be broken across between 
the end tooth and the end but one, and several other 
teeth were cracked in the roots. A new machine- 
moulded steel rim and pinion with milled teeth of the 
same pitch and breadth as before, but 34in. instead 
of 38{in. long, were then put in, and are now 
running. Owing to the greater strength of the material 
of which they are made, they will, Mr. Longridge thinks, 
probably last longer than their predecessors; but the 
teeth are both too long and too wide to run without con- 
siderable vibration and great risk of cracking at the ends, 
the distance between the centres of the crank shaft 
bearings being only 4:26 times the breadth of the teeth. 
His view of the matter may be summed up in the state- 
ment that when 1000 indicated horse-power and upwards 
is transmitted through a single wheel and pinion, the 
damage is nearly always attributable to concentration of 
pressure on the ends of the teeth; or to shocks caused 
by the teeth of the wheel and pinion being driven aguinst 
one another—drop in fact—as they come into gear. And 
he has come to the conclusion that the only chance of 
transmitting great power with safety in modern mulls lies 
in reducing the length of the tooth so much as to limit 
the arc of contact on each side of the pitch point 
to little more than half an inch. The normal practice is 
to make the teeth from two-thirds to three-fourths of 








the pitch in length. Mr. Longridge laments that makers 
adhere to this practice for quite inadequate reasons. 
“ They object to short teeth on esthetic no less than on 
utilitarian grounds: the shape, they say, is strange and 
ugly, and the surface insufficient to withstand the wear. 
Their sense of fitness needs development. Could they 
but see it, a high-speed driving-wheel with elongated 
teeth is just as unbecoming as a racehorse with an 
elongated tail. There are some cases in which stumpi- 
ness is more expressive of a highly cultivated taste than 
even Hogarth’s lines of beauty. This is one. And, as to 
wear, mere outside beauty is proverbially frail. The 
sinuous curves wherewith the inexperienced are seduced 
do not retain their pleasant shapes. Long teeth must be 
chipped ere they be polished to the points; stumps, on 
the contrary, hold the grease and keep their shape, 
because they do not grind against each other.” 

We can go so far with Mr. Longridge as to admit that 
teeth are usually made too long; but we cannot think 
that the only reason for this is an esthetic one. It may 
be shown in theory that the number of teeth in contact 
at one time will be greater the longer the teeth, for 
the longer the teeth the greater the depth to which the 
wheels interlock ; and accordingly it would appear that 
by using long teeth we can better distribute the stress, 
dividing it between two or three pairs of teeth, instead 
of concentrating it all on one pair, than we can by using 
short teeth; and this is no doubt by far the most 
powerful inducement to use long teeth. But however 
sound this may be in theory, in practice it is found that 
the work is almost invariably all done by a single pair of 
cogs. Wear and tear, the slackness of bearings, vibra- 
tion, &c., all operate to bring about this result. It would 
be better to accept the inevitable, and make the wheels, 
as Mr. Longridge proposes, with exceedingly short teeth 
and shallow interlocking. Mr. Longridge supplies diagrams 
which show that he gives up all attempts to keep more 
than one pair of teeth in contact, and he states that in 
one case a length of only three-eighths of an inch, and 
in another of only half an inch, is sufficient to comply 
with the conditions. Every tooth may be regarded as a 
cantilever, and it is, of course, sufficiently obvious that the 
shorter the cantilever the stronger the tooth. If a tooth is 
made, say, 2in. long, then the pressure will begin some- 
where near the point, work downward toward the root, and 
recede again to the point. If, however, the tooth is so 
shaped that contact does not begin near the point, then the 
extra length is unnecessary, and it is worse, because the 
longer the tooth the further must the pitch circle fall ou‘ - 
side the solid portion of the wheel rim. A tooth 3in. long, 
l}in. thick, and 8in. or 10in. broad, obviously could not 
be broken off. It might be sheared off, but nothing else 
could cause its displacement. Therefore a wheel so 
geared would be enormously strong; but, on the other 
hand, the wearing surfaces would be very narrow, and it 
would be impossible, and fortunately unnecessary, to cut 
them to any particular curve. It is questionable if they 
would not wear as well as normal wheels; but there is a fatal 
objection to having teeth so shallow, which is that the 
distance between: the wheel centres would have to be 
maintained with the most rigorous accuracy. A very 
small amount of displacement would cause bottoming on 
the one hand, or tripping on the other. The latter evil 
would be very serious indeed. It is by no means clear 
that the former would be an evil at all, and we should 
like to see a pair of wheels tried with extremely shallow 
gear—the “points,” if we may so term them, of the teeth 
rolling in firm contact on the bottoms of the spaces. 
This contact might be maintained by various devices, 
and would, we think, tend very strongly to arrest vibra- 
tion end make the wheels run silently. Mr. Longridge 
has been fortunate enough to induce one maker to try 
very short teeth. He gives the profile of the teeth, 
which, however, any of our readers can construct for 
themselves. The wheels were made in September, 1888. 
They are of cast iron, the driver having forty-seven 
teeth and the driven forty-nine. The pitch is 23in., and 
the teeth are 4}in. broad, 1}in. thick, and only lin. long. 
The speed was about 105 revolutions per minute, and the 
power transmitted 100 indicated horse-power. The mean 
pressure on the teeth was therefore 30001b., and the 
pressure per inch of width 700lb. These wheels held 
the grease well and ran smoothly, and without any per- 
ceptible wear till February, 1892, when the engine was 
replaced. 

We have said enough, we think, to show that Mr. 
Longridge has made out a very good case for short teeth. 
We may go alittle further, and add that too great a 
breadth of gearing is responsible for many breakdowns, 
and the larger the teeth and the better, in a sense, they 
fit, the greater is the risk. So long as the teeth are 
made to gear equally from one side to the other, the 
wider the gearing the better, but the moment the shafts 
lose strict parallelism, the teeth begin to bear on one 
corner more than the other, and the result of this will 
vary, other things being equal, in the direct ratio of the 
wheel breadth. We can call to mind a certain traction 
engine in which the gearing continuously broke, and was 
always replaced by yet wider and stronger teeth without 
avail. It was then resolved to try what narrow teeth 
would do. The original width was 2hin.; this was 
gradually increased to 4in. A new wheel was cast only 
13in. wide, and breakage ceased. Much the same thing 
occurred several years ago in a Welsh rolling mill; the 
gearing was continuously strengthened till it got up to 
llin. pitch and 24in. wide, without avail; it was then 
reduced to Tin. pitch and 12in. wide, and there were no 
more failures. 


ENGINES AND BOILERS IN THE NAVY. 


Ir is a matter of common observation that very dif- 
ferent results are obtained from the engines and boilers 
in various ships of war, under apparently reasonably 
similar conditions. Thus, for example, we have, say, 
two cruisers of about the same displacement and in- 
tended to attain like speeds. The power required 
is about the same for both ships. One entirely fails to 
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get steam enough without resorting to a forced draught 
pressure which ruins the boilers. The other does all 
that is expected of her, and more, without the least 
trouble, and with a draught which scarcely deserves to 
be called forced. At first sight the anomaly seems to 
admit of very simple explanation. The ship which has 
done well has more boiler power than that which has 
done badly. This may be true in certain cases, but it is 
very far from being true in all, and we are driven to find 
a different solution. Unfortunately, however, it is 
difficult to obtain the requisite data. Yet it is extremely 
important that they should be accessible, and it may 
serve a useful! purpose to direct attention into the proper 
channel for obtaining that which is so desirable. 

It appears to us that nothing has more efiectually stood 
in the way of progress than the assumption that in all 
cases where a cruiser or a battleship has come to grief 
the boilers are in fault, and that all successes are due in 
turn to the merits of the boilers. It is quietly taken for 
granted that so long as the engines run without getting 
hot bearings or breaking down, one engine by an eminent 
maker must be as good as another engine by a different 
but still eminent maker. Thus, for example, we have 
already heard it stated that the fine performance of 
Her Majesty's ship Sappho, particulars of which will be 
found elsewhere, was due to the boilers, and to them alone. 
Until some proof is given to the contrary, we must hold 
the opinion that this is a mistake, and that her success 
is due as much to her steam engines as to the boilers 
that supplied them. To pass from the particular to the 
general, however, we may, without further preface, say 
that much of the trouble met with in certain ships is due 
to the way in which the steam is wasted by un- 
economical engines. The last thing to be tested in a 
man-of-war is the weight of steam used per horse- 
power per hour. Let us suppose that we have two 
vessels, one of which uses 20 lb. of steam per indi- 
cated horse-power per hour, and the other 30 Ib., and 
that in each case the power developed is 5000 horses. 
The boilers in the first case must make 100,000Ib. of 
steam, and in the second 150,0001b. of steam per hour. 
Let us further suppose that each square foot of grate is 
equal to 14 indicated horse-power; then in the first ship 
it must produce 280 1b., and in the second 420 lb. of 
steam per hour. If a pound of coal is equivalent to 81b. 
of steam, then in the first ship 35 lb., and in the second 
52:5 lb. of coal must be burned on each square foot of grate 
per hour. The first can easily be done with a forced 
draught of little over half an inch water pressure, the 
second will need at least 2in. In the former case the 
boilers give no trouble whatever, in the second they break 
down. We have taken an extreme case. We do not 
suppose that conditions are often met with in which one 
set of engines uses 50 per cent. more steam than another 
set. But our readers can easily allow for this; and ex- 
treme cases make the most forcible illustrations. It may 
furthermore be pointed out that while a boiler is per- 
fectly safe if driven up to a certain point, it may break 
down if pushed but a little further. A couple of feet 
make all the difference between a safe walk and a fatal 
fall over a precipice; and so it may readily happen that 
a little extravagance in the use of steam by the engines 
may prove calamitous to the boilers which supply them. 
It is for this reason among others, we think, that much 
more general success has been attained in the use of 
forced draught in the merchant service than in the Navy. 
A case in point is supplied by the latest addition to the 
Peninsular and Oriental Company’s fleet, namely, the 
Himalaya, a splendid vessel of some 10,000 tons displace- 
ment, and indicating, we believe, about 9000-horse power. 
The single-screw triple-expansion engines are by Messrs. 
Caird, and the boilers have been fitted on Howden’s 
system. There are three double-ended boilers with 2hin. 
flue tubes, and three single-ended boilers, or in all twenty- 
seven furnaces. Ample steam is obtained with about fin. 
water pressure at the furnace bars. Now there are very few 
ships in the Navy which will give 9000 indicated horse- 
power with twenty-seven furnaces, with less than l}in. of 
air pressure at the bars. We believe that the larger 
proportion of naval boilers are as economical as boilers 
in the merchant service, or even more economical, 
because they have fiues smaller in diameter, and the 
coal is certainly better. But we do not think that the 
engines are as economical, and this is, we suspect, a 
hitherto unrecognised, or at least unstated, cause of 
boiler failure. Whether it is or not can only be definitely 
settled by forming something like an accurate estimate 
of the quantity of steam used per indicated horse-power 
per hour, and this could be done by employing donkey 
feed pumps in good order, and taking the number of 
strokes with a counter. If our readers will turn to the 
excellent paper by Mr. Dalrymple, which we published 
on the 19th of last February, on pages 155 and 156, they 
will find a full description of one method of utilising a 
feed pump as a water meter. In this way, while it 
might in a man-of-war be impossible to secure minute 
accuracy, there ought to be little difficulty in obtaining 
figures of very great value. 

We do not think that there is any reason to doubt that 
naval marine engines are far less economical than those 
in the merchant service. A good deal of correspondence 
has recently appeared in our pages on the subject of Navy 
boilers, and it will be remembered that Mr. Howden 
expressed himself as confident that he could do in ships 
of war what he has done in such vessels as the City of 
Dundee. We venture to think that in saying this he has 
reckoned on an engine economy that does not exist, and 
that the demands made by the engines on the boilers 
will be found to be far heavier than he expects. Mr. 
Melville, Chief of the Bureau of Steam Engineering in 
the United States, has been very outspoken on this 
subject. In our issue for January 22nd in the present 
year, will be found on page 71 an article on coal consump- 
tion in men-of-war, in which are given highly suggestive 
figures of results obtained by careful experiment on board 
the Newark, the Concord, and the Bennington. They 
are, so far as we know, the first trials of the kind ever 





made in a man-of-war; and we find that the Newark, 
indicating in round figures, 9000-horse power, burned 
2'431b. The Concord, indicating 8500-horse power, 
burned 2°76, and the Bennington, 8500-horse power, 
burned 2°61b. per horse per hour. These figures are 
considerably in excess of the consumption in the 
merchant service. Thus, for instance, Mr. Dalrymple 
got down below 1°5lb., with engines indicating over 
2000-horse power, and we are convinced that the con- 
sumption seldom exceeds 21b. per horse per hour. Even 
in the racers it must be very small. It has been 
authoritatively stated that the City of Paris runs with 
12 tons per hour, or 288 tons per day. This corresponds 
to less than 1°5 lb. of coal per horse per hour, and even if 
we admit that the boilers, since they have been “ How- 
denised,” evaporate 10 lb. per pound of coal, the engines 
must be very economical, using but 15 lb. of steam 
per horse per hour, and in the racers speed is the first 
consideration, coal the second. In our own Navy, 
the very few rough experiments, the results of which 
have been made public, go to show that the consumption 
is at least 3 lb. per horse per hour. The cause of this 
want of economy is a very large question, which would 
scarcely admit of being discussed here within reasonable 
limits. Many conditions, some of which are unavoid- 
able, contribute to it; one is, no doubt, that the 
engines are as much too small for full-power work 
as they are too large for general cruising speeds. 
Another is that the stroke is too short, and the 
loss by clearance large. It was not unusual, on full- 
power trials, to run with the auxiliary starting 
valve open, so that steam of boiler pressure goes straight 
into the valve chest of the intermediate cylinder. In any 
case the ratio of expansion is reduced in order to get the 
utmost possible power out of the machinery. Anything 
like economical working, in the fullest sense of the term, 
is in such a case impossible. It may, of course, be 
urged that engines are only driven for short periods at 
full power. This may be quite true, but it does not 
affect our argument. Boilers break down when called 
upon to develope full power in the engines. We suggest 
that this is largely due to the want of economy in the 
engines. If these used less steam, the boilers would 
have to supply a smaller quantity in a given time, and 
less forcing would be needed. But it is impossible to 
maintain this argument with confidence in the absence 
of all information as to how much steam the engines of such 
a ship, let us say, as the Royal Sovereign or the Barham, 
which have boilers of a very different type, really do use 
per indicated horse-power per hour. We have suggested 
the application of the method so well worked by Mr. 
Dalrymple as a means of obtaining the required data. 
Until some information has been got concerning the 
weight of water actually evaporated in Navy boilers 
worked to their full power, it is, we think, scarcely 
fair to say that the boilers are alone’ to blame. 
In any case, what w have said may help to ex- 
plain why it is that some engineers are far more suc- 
cessful in their practice than others. We have heard it 
said, “‘ take care of your boilers, and your engines will 
take care of themselves.” There is a certain amount of 
truth in this; but the converse of the proposition is, we 
think, even more applicable in the case of the ships of 
our Navy. 
_ OD $$ —_$____ 


ENGLISH STEAMERS AND FOREIGN BUYERS, 


THE official return of the Registrar-General shows that in 
the month of August there were sold off the register of the 
United Kingdom to foreign buyers thirteen vessels, ten being 
steamers. In the same time we bought from foreign nations 
three vessels—all wooden sailing ships. Out of the steamers 
that we sold five were of steel and five iron, and the tonnage 
of the ten aggregated 6820 net register. The steel steamers 
were comparatively new, as might be judged from the 
mention of that material. The iron steamers sold were 
built between the years 1872 and 1886, so that they include 
some that are comparatively old. All the vessels that we 
thus sold to foreigners were British-built; and of the three 
vessels bought from foreigners two were British-built, and 
the third was not known; and whilst the three vessels bought 
were only 223 tons in the total, the sales ated 8100 
tons. Thus the fact is clearly established that there is a 
considerable amount of shipping, especially steam shipping, 
sold each month to foreigners, and that is in addition, of 
course, to the very numerous new ships that we build for 
foreigners, and which never appear on our registers. There 
is one aspect of these sales which is not unsatisfactory, and 
that is that some of the old vessels which have presumably 
done service to us are disposed of at a time when they are 
less efficient, perhaps to be replaced by others that are newer 
built, and that work with ter efficiency at a smaller 
expenditure of fuel. But. on the other hand, steamers so 
sold are sold to nations which in some degree, however 
slight, are becoming competitors with us in the ocean- 
carrying trades of the world. They can evidently work to 
profit some of the steamers that our shipowners find it 
expedient to dispose of, and the question very naturally 
arises, how is it that the foreigner can thus work the vessels ? 
It is well known that there is cheaper labour, but that is 
only a part of the working cost of steamers, and in some 
degree it is met by the comparative cheapness of coal here. 
Some of our shipowners in considering the question pay 
great attention to the restrictions that the Board of Trade 
puts on British shipping, and undoubtedly these must have 
some influence. For instance, our vessels have limits as to 
deck-loading which do not always apply to those of other 
nations, and it is clear that there is thus at certain periods 
a considerable gain to the owner of vessels that are regis- 
tered abroad. But there are other differences than these. 
Some of the Norwegian steamers, for instance, are able to 
save considerable sums by the method and payments for 
insurance, and by the system of payments to and the num- 
ber of officers employed; and in minor details of the 
working, and in the employment in settled trades, they are 
able to economise, whilst they bear less burdens than do 
the owners of British vessels. The monthly returns to which 
we have referred, then, ought to induce our steamship 
owners to endeavour to investigate fully the methods by 
which some of our foreign competitors are enabled to work 
our steamers cheaper and with better results to the owners 
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than are those who have had them. It is one of the ques, 
tions that do not need legislation so much as the investi . 
tions of steam shipowners themselves. - 


THE SEWERAGE OF PARIS, 


Tue fear of cholera which has possessed the city for two or 
three months past has had not a little to do with hastenin 
forward the various works that are to be carried out with a 
view to improving the sanitary state and the water su ply of 
Paris. Fortunately for the Municipal Council it was nown 
that they had already put these undertakings in hand: 
otherwise, the inconvenience to which the population was 
subjected through being compelled to abstain from drinkin 
water during the hot months would have brought the autho. 
rities into very ill favour. As it is, the public have borne 
with a great deal of patience a condition of things which they 
— before very long to see ameliorated. But while the 
badness of the water occasionally served out to particular 
parts of Paris is looked upon as a direct source of contagion 
the inhabitants are less concerned about the disposal of the 
sewage, which isa much more formidable question to dea] 
with. At present this is accomplished by house-to-house 
removal, and as the sewage is often allowed to remain for a 
considerable time, it is evident that there is a great source of 
danger, especially as it is often found in juxtaposition to the 
water pipes. A leakage in pipes passing through earth satu. 
rated with filth might have very evil consequences. Happily, 
there is a chance of these dangers being in great part re- 
moved. The Municipal Council are making rapid progress 
with their new “farm ’”’ at Achéres, and they are sufficiently 
advanced to put in hand the construction of the aqueduct 
which is to cross the Seine at Argenteuil. This aqueduct wil] 
take about 1500 tons of steel, and it will be built by the 
Société des Ponts et Travaux en Fer. In the meantime, a 
great deal of activity is being displayed in the laying down of 
big cast iron pipes in the direction of Montrouge, and judging 
from the scale of these works, it is evident that no small pro. 
portion of the sewage of Paris will be capable of treatment at 
Achéres. A much larger quantity is also likely soon to be 
conveyed to Gennevilliers, where the experimental sewage 
farm Ste been @ great success, so that in a comparatively 
short space of time it is fairly certain that the ftout-d-l'égout 
system will be entirely carried out. 


THE CALCULATION OF BLAST FURNACE CHARGES BY MEANS 
OF THE SLIDE RULE, 


No one who has felt the burden of wearisome calculations, 
simple, but for that very reason together with their monotony 
and lengthiness, utterly exasperating to busy men with some- 
thing better to think of, when performed with pen and paper 
in the ordinary way, will feel disposed to underrate the aid 
that may be gained by the judicious use of the slide rule. It 
has of course long been in every engineer’s hands, and perhaps 
its employment has here and there been a little excessive, 
leading to a kind of — of those invaluable capacities of 
seeing the numerical relations of a subject that should be 
possessed in greater or less degree by all whose lives are 
passed in realising the significance of physical facts; but we can 
well afford the sacrifice of an occasional mechanically calcu- 
lating monomaniac as the price for the saving of the labour of 
the sane. It is perhaps a little to the discredit of manufactur- 
ing chemists that they have been content to perform much 
routine calculation in the old cumbersome way, largely 
because their needs were somewhat special, and could only be 
fully met by the device of some specialised form of instru- 
ment. That there is a tendency to break away from this 
apathy in the most important of the purely chemical indus- 
tries—the manufacture of crude iron—is evident from the 
invention by Mr. A. Wingham of a slide rule designed for the 
calculation of blast furnace charges, concerning which it 
will be remembered a short note was read at the meeting of 
the Iron and Steel Institute last May. The business at that 
meeting, as is usual at the gatherings of the Institute, was 
somewhat heavy for the time available, and it is to be feared 
that, sandwiched as it was between more pretentious com- 
munications, the real significance and utility of the paper 
in question was to some extent overlooked. When it is con- 
sidered how completely the economy and efficiency of a blast 
furnace depend upon the nice adjustment of its charge, and 
how operose is the calculation by which the charging must 
be controlled, the saving of time and the freedom from the risk 
of miscalculation insured by the use of aslide ruleadapted for 
the purpose in hand can be properly appreciated. Mr. Wing- 
ham, we understand, has recently made several improvements 
in detail in the slide rule that bears his name, and it seems 
likely to be generally in use in the near future. 








DEATH OF THE DUKE OF SUTHERLAND. 





WE regret to have to announce the death of the Duke of 
Sutherland, which took place on the evening of the 22nd 
inst., after a very short illness, at Dunrobin Castle, the cause 
of death being perforation of the stomach. He was in his 
sixty-fifth year. The late Duke was keenly devoted to 
science as employed for the promotion of the prosperity and 
material comfort of the tenants on his vast estates. He did 
more than, perhaps, any other man in the world to utilise 
cultivation = steam, and at one period he used all the 
resources and talent of the firm of John Fowler and Co., of 
Leeds, in this direction. He constructed at his own expense 
a railway in Sutherlandshire. It is said that an admiring 
navvy, seeing him start from Dunrobin Station one day, 
exclaimed to his mate, ‘‘ There, that’s what I calls a real 
Dook! Why there he is a driving of his own engine on his 
own railroad and burning of his own blessed coals!’’ One who 
knew him well has said of him: ‘ He was ever ready to assist 
in the development of ingeniousideas in machinery, mechani- 
cal appliances, and the like. The mid-rail railway over Mont 
Cenis, the drainage of swamps in Egypt, the mode of burial 
of the dead, the preservation of f for long voyages, life- 
saving apparatus, light railways, the exploration of Central 
Africa, orange groves in Florida—these and such matters 
engaged his active mind when he was not busied with the 
affairs of his great landed possessions.” 

He took much interest in the continuous brake question ; 
and at one time was much in favour of the extension of 
steam traction on common roads. He was an ardent sup- 
porter of the Suez Canal scheme, His home enterprises 
and their result constitute a most valuable lesson for those 
who assert that there are enormous quantities of waste 
lands in this country which ought to be brought into culti- 
vation. In the attempt to reclaim the beath and bog lands 
of Lairg and Kildorran, all the resources of mechanical 
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. ignee and a sum of £254,000 were expended, with a result 
\ ry far from satisfactory. — . % 

‘he late Duke took but little part in politics, and latterly 
| ved rather & retired life. Healways, however, manifested a 
| ye interest in farming, and there were few shows of the Royal 
\ ricultural Society at which he was not present. He is 
*Zneoeded in the title by his eldest son, the Marquis of Staf- 
; -d, now fourth Duke of Sutherland, 


Ve 








"722 WORK OF BRITISH ASSOCIATION COM. 
MITTEES ON PHYSICAL SCIENCE, 


Ar the closing meeting of the British Association at Edinburgh, 
|. rd Kelvin informed those present that the Edinburgh gathering 
ould always be memorable because it had fixed standards of 
oatrical measurement which would probably come into use 
{ roughout the world, as so many eminent foreign scientific men 
}. d been present and taken part in the deliberations ; so also had 
« representative of the Board of Trade. 





THE STANDARDS OF ELECTRICAL MEASUREMENT, 
9 nineteenth report of the Committee for ‘Constructing and 
| <aing Practical Standards for Use in Electrical Measurements” 
ys read before Section A, and in the course of it a summary was 
, ven of what has been done experimentally within the last few 
\ urs in relation to the determination of those electrical standards 
. sich will now probably be universally adopted. 

‘The Board of Trade Committee recommended for adoption the 
y lues 9866 and 106°3, The specific resistance of mercury in ohms 


is thus— 
9407 x 10-4, 
Also 1 Siemens unit = 9407 ohm. 
= ‘9535 B.A.U. 
1 ohm = 101358 B.A.U. 

The results found by Lord Rayleigh have been reduced, usi 
|; value for the specific resistance of mercury in B.A. units found 
jy him. If instead we use the value ‘9535, the mean of the best 
| terminations we have for the length of the mercury column 
\ ving a resistance of 1 ohm, the values 106:27 and 10631. At 
t'.e meeting of the Committee, M. Guillaume stated that a correc- 
tion should be made to M. Wuilleumeier’s value, which would 
raice it to 106°31. This arose from some uncertainty as to the 
c rraction required to the resistance of mercury for change of 
t perature, on which M. Guillaume had been working lately. 
' king these corrections and omitting the value found by Professor 
\v edemann in accordance with the criticisms of Professor Dorm, 
+ nmunicated by Dr. von Helmholtz, we arrive at 106-298 as the 

in of the above, 

The electrolysis of silver.—The following values have been found 
{ «the mass of silver deposited from a solution of silver nitrate in 
,.» second by a current of 1 ampére :— 


Mascart, “ J. de Physique,” fii., 1884. . “0011156 
Rayleigh, ‘ Phil. Trans ," fi, 1884 .. .. . “0011179 
Kohlrausch, “ Wied. Ann.,” xxvii, 1886 .. .. .. *OOLI183 
T. Gray, ‘‘ Phil. Mag.,” xxii., 1886 .. .. about *001118 

Potier et Pellat, J. de Physique,” ix., 1890 .. “0011192 


lr, Schuster has shown, “ Proc,” R.S., vol. 1, 1892, that the 
sunt of silver deposited when the voltameter is in a vacuum is 
ut ‘04 per cent. greater than when it is in air. 

Clark's cells.—The following values have been found for the 
 .ctro-motive force of a Clark’s cell at 15 deg. C. They have been 
) aced from those given in the original papers on the supposition 
‘iat one B, A, U. = ‘9866 obm, and that the mass of silver Tipesited 
| « second per ampere is ‘001118 gramme :— 

op ings Phil. Trans.,” {i., 1884.. .. .. .. .. 1°4845 volt 
Kahle, “ Zeitschrift ftir Instrumentenkunde,” 1892 1°4341 ,, 
Glazebrook and Skinner, “‘ Proc. R.S.," li., 1892... 1°4342 ,, 

A comparison has been made between the standards of the 
‘ ociation and the Berlin standards through a Clark cell and a 
1 -istance coil belonging to Dr. Schuster. By the kindness of Dr, 
v 1 Helmholtz the secretary hopes to have a direct comparison 
|... ween the two sets of standards completed before the meeting. 





A PROPOSED UNIT OF PRESSURE, 

A “ome on units by M. C. E. Guillaume was ordered by the 
\sral Committee of the British Association to be printed in full 
i‘sannual volume. The first part of the report gives the value 
several constants Gctaneainnd in modern times, The second 
races various propositions which seem already in a sufficiently 
« vanced state for it to be possible to come to a decision with 
1s ard to them. In the third part he deals with various units 
‘ish, he says, will doubtless come under discussion in a few 
irs, and about which it may be convenient meantime to endeavour 
‘+ form an opinion. The following is what the author had to say 
vat a proposed unit of pressure :—So far the unit of pressure 
‘escaped reform, but by a very happy chance we could, by a 
«ange of little ae adopt a unit of pressure which would 
i in harmony with the C.G.S, system, and whose value would be 
convenient and exact a one as possible. Let us admit pro- 
\ ionally that the absolute density of water at 4 deg. is equal to 
u.ity; we shall have for the density of mercury at 0 deg. the 
1 iuber 13°5956, which expresses its relative density—specific 

ity. The pressure being ey » | the equation 

Pp = h g , 

we must choose for g some normal value. Now, there can be no 
|, -itation on this point. Meteorologists, metrologists, and 
ve desists have adopted the normal value at 45 deg., and at sea- 
| 
4 
lh. 


’ 


} 


vol physicists have begun to adopt this unity, and any ex- 
tional cases can only be attributed to preconceived ideas, The 
mal value of g is 
980-65 
0°65 mg 
I! nee 
» | 25, ] =a x 980-65 x 18-5956 [2.9 
sec,cm? sect cm’. 

— Let p = 106; then 2 = 75°005 om. 

Starting from this result he proposed to adopt as the unit of 
| Ssure the pressure exerted by a column of mercury—of 75 cm.— 
: Odeg. under the normal conditions of gravity, and to call this 

it the barie, This decision would in no wise prevent one from 

“ping as secondary units the pressures exercised by columns of 

reury 1 mm., 1 em., or 1 m. in height, which bear a simple ratio 
‘> the unit pressure, He did not think that any measurements had 
cn made in which it would be of use to take into account the 
© xapressibility for a pressure of one barie ; but as this correction 
\ cles as the square of the height, the limit—beyond which it is no 

‘er negligible—is 2 or 3m, of mercury, a correction must be 
‘lied in certain experiments on this account. 


' 
] 
! 





UNDERGROUND TEMPERATURE REPORT. 


lhe nineteenth — of the Committee for ‘‘ Investigating the 
© of Increase of Underground Temperature Decnuente in 
\ .rious Localities of Dry Land and Under Water” has this year 
+ ded to its limited su ply of observations from America by details 
's-nished by Mr. William Hallock about an abnormally deep 
| ving at Wheeling, West Virginia. The well belongs to the 
= eeling Development pany. It was d in Sept 
) r, 1890, and sunk with rapidity to about 4100ft. by April, 1891. 
| on the company, despairing of getting oil or gas, were about to 
‘ sindon it, when Professor I. C, White persuaded them to deepen 
1 and give it to science, Drilling was recommenced, and early in 
My they sepped at a depth of 4500ft., fearing to go farther with 
(2 old Manilla rope, The hole was sunk by the ordinary oil-well 








outfit, i.e., a jumper drill on a — It is dry, with the exception 
of a few feet of water at the bottom. About ten days after 
drilling stopped, Mr. F, H. Newell and Mr. Hallock took a series 
of temperatures at every 250ft. The thermometers, immersed in 
zine buckets of water, 3ft. high and 4in. in diameter—{in. less than 
the diameter of the bore—were left in place for twenty-four hours, 
The thermometers were raised and lowered by steel wire, which 
also served to measure the depths, They were lowered to place 
about 11 a.m., and left till next morning, though trials showed 
that they had practically reached a stationary condition by 5 or 
6 on Sometimes they were left in for several days. They were 
of the 


retti maximum kind, used upside down. The following 





is the table of observations :— 
Depth, Temperature, Depth, Temperature, 
Feet. Fah., deg. Feet. Fah., deg. 

1850 2. 46 oe 6. 68°75 8125 -. 88°40 
| SC er ee ee 8232 89°75 
MOOR 1e ce oe oe 7O°R 8375 92°10 
1745 71°70 3482 93°60 
1835 72°80 8625 96°10 
2125 76°25 8780 97°55 
2236 . 77°40 3875 100°05 
2375 79°20 8980 101°75 
2486 80°50 4125 104°10 
2625 82°20 4200 105°55 
2740 83°65 4375 .. 108°40 
2875 .. 85°45 4462 . 10°15 
2990 .. 86°6u ' 


When these observations are plotted they give a remarkably 
smooth curve. The portion from 1835ft. to 3232ft. is nearly 
straight, with an average gradient of 1 deg. Fah. for 82°4ft. It 
then becomes gradually steeper. Beginning at the point where 
the casing stops, viz., isortt.. the first 244ft. (1591ft. to 1835ft.) 
give an average gradient of 1 deg. in 92ft., the next 651ft. (1835ft. 
to 2486ft.) give 1 deg. in 845ft., the next 746ft. (2486ft. to 5232ft.) 
give 1 deg. in 80°6ft., the next 643ft. (3232ft. to 3875ft.) give 1 deg. 
in 62°4ft., and the next 587ft. (3875ft. to 4462ft.) give 1deg. in 
58-1ft. The mean gradient for these 2871ft. (1591 ft. to 4462ft.) is 
1 deg. in 71°8ft, 





METEOROLOGICAL OBSERVATIONS ON BEN NEVIS. 


Lord McLaren read the report of the Committee for Co-operating 
with the Scottish Meteorological Society in Making Meteorological 
Observations on Ben Nevis, which contained ab of meteo- 
rological facts relating to every month in the year. In 1891 the 
coldest month on the top of Ben Nevis was March, when the 
lowest temperature registered was 5:6. Steps have been taken to 
make the observation of dust particles in the atmosphere part of 
the regular work of the observatory. Eight observations are made 
me and as each of these eight is the mean of ten, there are 
really eighty of these observations made every day. The observa- 
tions now accumulated amply confirm the tentative results given 
in the Committee’s last year’s report, as showing a well-marked 
diurnal variation. Farther, dry thick fog is shown to contain a 
great amount of dust, but thin wet mist very little. It is when a 
thin drizzling mist envelopes the summit that the lowest values 
are obtained, and the all-important observation has been made 
after consulting the ry ! weather maps of Europe at the time, 
that the winds differ in direction 90 deg., or even mure, from the 
winds then prevailing near sea-level. In other words, the drizzling 
and practically dustless winds blew out from a shallow cyclone 
overspreading this part of Europe at the time. The significance 
to weather forecasting of these ‘ifferent types of wind, as regards 
dustiness or dustlessness, to the cyclones and anti-cyclones pre- 
vailing is evident. 








THE WORK OF OTHER SECTION “A” COMMITTEES. 


The more interesting points relating to the work of the Solar 
Radiation Committee have already been published in these pages, 
as well as some about the work of the Committee on the Applica- 
tion of Photography to Meteorology. The report of the Com- 
mittee on Electro-optics dealt with experiments on dispersion in 
double refraction due to electric stress, The Committee on the 
Phenomena Accompanying the Discharge of Electricity from 
Points, stated that the main cunclusion deduced appears, so far, 
to be that in the formation of sparks the anode is a far more im- 
otsape factor than the cathode, disturbing influences having 
ittle or no effect when — to the latter, though they may 
—- the passage of sparks altogether if applied to the anode. 

his is in accordance with Lehmann’s recently described experi- 
ment on the effect of a strong blast of air upon sparks. It is also 
borne out by experiments now in progress on the critical distance 
between a point and a plate at which discharge from the point 
changes from the form of a silent glow to that of a spark, the 
distance being appreciably greater when the point is the anode 
than when it is the cathode. The Committee for Researches on 
the Ultra-Violet Rays of the Solar Spectrum detailed how the 


the line of the spectrum, also how exposures and the focal 
distances increased as these regions were approached. 








SOCIETY OF ENGINEERS. 





On September 27th a visit was paid by the Society of Engineers 
to the Great Eastern Railway Locomotive and Carriage Works at 
Stratford, E. The works were opened in the year 1847, and now 
occupy a tutal area of fifty-two acres, of which the shops alone 
cover thirteen. Very few people have any idea of the scale on 
which rolling-stock construction and repairs are carried on at these 
works. A visit to them helps one very much to form a conception 
of the vastness of the transport trade carried on by this now great 
and flourishing railway, and of the responsibilities of the loco- 
motive and carriage superintendents and their leading staff. The 
number of hands employed at these works is about 4800. The 
rolling stock consists of 546 tender engines, 357 tank engines, 
3785 carriages, 16,118 wagons, and 925 road vans, which are 
renewed and kept in repair mainly at these works. The whole of 
the new stock, averaging 14 engines, six carriages, and fourteen 
wagons per week, is also now built at the Stratford works ; 1260 
carriages are lighted by compressed oil gas, and all engines and 
carriages used for passenger trains are fitted with the Westinghouse 
automatic compressed-air brake. 

The erecting shop is 348ft. by 142ft. It has four bays, the two 
centre bays are used for erecting purposes, and fifty engines may be 
in hand at the same time. Here were seen some new four-wheel 
coupled mixed traffic engines in course of erection. It was in this 
shop that a locomotive of the goods engine type was recently 
built in ten working hours, being commenced at 9.0 a.m. on 
December 10th and turned out finished at 9.15 a.m. on December 
llth, 1891. There are four 30-ton and one 15-ton overhead 
travelling cranes, worked by flying ropes, travelling at a velocity 
of about 2200ft. per minute, also four three-ton hand cranes. The 
main portion of the drilling on the pits is done by ‘‘Stow” 
flexible shafts. There are also portable machines for cutting off 
tube ends, boring and facing cylinders, facing slide valve faces, 
dome tops, and tapping stay holes. The two side bays are used 
for fitting purposes, boiler mounting, and for heavy machinery, 
including a frame slotting machine, radial drills, planing machines, 
cylinder boring machines, and a vertical milling machine. 

In a room in one corner of this shop there is a 50-ton testing 
machine, fitted with Wickstead’s self-recording apparatus, which 
gives automatic stress diagrams of the tests. Bending, compres- 
sion, and tensile tests are here made of boiler and frame plates 
and others of the materials used, and records kept of all. Above 
the south bay is a floor containing the pattern shop, the chemical 





invisible beyond the violet had been photographed as far as + 


of which is a splendid apparatus of large size for experimentally 
setting-out and determining the valve motions of different classes 
of engines, and for giving diagrams at the same time showing 
lead, cut-off, release, &c., for all positions of the link. In the 
laboratory tests are made for determining the constituents of 
iron, steel, and other materials, the calorific value of coal and 
oil, the mineral and other impurities in water, &c. &c. Above the 
north bay is asbop in which Westinghouse brake work is fitted up 
and repaired, and for brass finishers. 

In the machine shop, which is 144ft. by 138ft., there are 189 
machines, comprising Tathes, planing, slotting, shaping, drilling, 
and milling machines, the latter being a special feature. ‘‘ Twist” 
drills are used throughout the establishment, and were seen in 
process of manufacture. Some very remarkable work is done 
cheaply and quickly by milling tools of exceptional sizes. Some, 
for instance, are in use 12in. diameter and Qin. wide, and these 
work a cut their full width as quickly as those of lin. width. The 
two deep grooves in the sides of locomotive side rods are, for 
instance, made in four hours. All trouble in hardening these 
large tools seems to have been overcome. 

In the iron foundry there are three cupolas, two of about three 
tons capacity each, and one of seven tons. There are two over- 
head travelling cranes, one 15-ton hand gear, and one 10-ton, 
driven by square shaft running the full length of the shop. About 
forty tons of castings are turned out per week. The brass foundry 
and coppersmith’s shop adjoin the iron foundry. Amongst the 
novelties seen in connection with the copper work, was the collar 
ends formed solid on copper tubes for the union nut for connections. 
Formerly these collars were always brazed on. Now they are 
pressed up solid, as shown by the accompanying cut, and with the 





result that the frequent fracture which used to occur at or near 
the collar, due to the effect of brazing, has entirely ceased. 

In the boiler shop there are six overhead travelling cranes 
driven by fly ropes. The greater portion of the rivetting is 
done by means of two fixed and four portable hydraulic rivetters, 
cuted, by special pumps and accumulators, two of the portable 
rivetters being specially designed for foundation and fire hole 
rings. A large punching press for engine frame plates ltin. 
thick was seen at work, also some fine horizontal and vertical plate 
bending rolls. 

In the flanging shop there are two hydraulic presses for flanging 
and stamping plates, worked at a pressure of about 1600lb. per 
square inch, giving on the 20in. ram of the large press a total 
pressure of about 220 tons. Boiler, fire-box, and other plates con- 
nected with engines and tender work are flanged here. The plates 
are lifted by a specially constructed crane, and are heated in a gas 
furnace, the gas being supplied from Wilson’s patent gas pro- 
ducers, of which there are four outside the shop, two being in use 
atatime. Six other furnaces are also supplied with gas from these 
producers. 

In the steam hammer shop stamping by means of blocks and dies 
is carried on to a large extent. There are four gas furnaces, which 
are supplied with gas from the Wilson’s producers; an extra heat 
per day is got out of these furnaces as compared with those heated 
with coal. 

In the wheel shop are two powerful hydraulic presses for pressing 
the wheels on and off theaxles. These are worked oon, which 
give a total pressure on the 12in. ram of 200 tons. ith this pres- 
sure an Sin. crank-shaft is forced into the wheel very slowly. The 
shaft is coated with paint before being entered. The various pro- 
cesses of turning and slotting the wheels, tires, axles and crank 
axles were seen in action, including six lathes with 9ft. face plates. 

In the carriage department were seen in course of construction ; 
four first-class saloons, and thirty third-class suburban carriages. 
These new third-class carriages are of unusual width, so as to give 
full room for six on a side. One of them was afterwards seen 
fitted with light easily moved projections for ascertaining by 
passing over all the lines, whether the width was too great for 
safely parsing any structures now easily passed by the ordinary 
stock. It had run 200 miles on Tuesday without finding any such 
projecting structure. In the saw mills are some of the best and 
most improved machinery for cutting up, planing, moulding, and 
preparing the wood, ready for the use of the carriage and van 
builders. There is not, however, in this mill any complete pneu- 
matic system of removing the sawdust and other refuse, a good 
illustration of which may be seen in Messrs. John Broadwood and 
Son’s new mill. There are also machine, fitting, and smith shops 
in this department. 

The wagon department also has extensive saw mills, and in the 
wagon shop were seen about thirty 10-ton coal wagons with iron 
frames, and thirteen cattle boxes in course of construction. Near 
here is a shop for the manufacture and repairs of carriage and 
wagon wheels. In the boiler house attached to the wagon depart- 
ment saw mills, are three stationary boilers of the locomotive type, 
fitted for burning liquid fuel on Mr. Holden’s system in combina- 
tion with solid incandescent fuel. 

Close by is an oil-gas works in connection with train lighting 
on the Pintsch system. After generation the gas is washed on 
its way to the gasholder, and then compressed into cylindrical 
holders to eleven atmospheres. There are five of these holders in 
use, each capable of holding 12,500 cubic feet of gas. The receivers 
on the carriages are charged to a pressure of seven atmospheres. 
The carriages fitted for burning this gas are most of them charged 
at Stratford, but travelling gas holders are sent to Enfield, Palace 
Gates, Wood-street, Woolwich, Chadwell Heath, Loughton, and 
Harwich, to charge carriages sleeping at these places. 

The average quantity of gas made in winter is about 160,000 
cubic feet per week at atmospheric pressure, and in summer about 
80,000 cubic feet per week, or about 3,000,000 cubic feet in six 
months. The boiler which supplies steam for working the com- 
pressing engines burns, as fuel, the tar which is a bye-product 
from the manufacture of the gas. 

Liquid fuel is also used in the boiler shop for two of the rivet 
furnaces ; the rivets are heated quicker than with coal furnaces, 
and are not scaled to such an extent. The furnaces are also heated 
to the required temperature in much less time, and the heat is 
more under contro), The injectors are worked by air at a pressure 
of 25 lb. per square inch, from a reservoir used during the winter 
for the Lucigen Lights. 

Holden’s system is, as is well known, applied to locomotives in 
combination with solid incandescent fuel, and one of these engines, 
the Petrolea, No. 760, was seen. There are two injectors for 
spraying the liquid fuel, which in this particular engine was so 
arranged that the steam jets provide the necessary vacuum for 
working the automatic vacuum brake. 

The visit was most instructive, and great pains were taken 
by Mr. Holden, Mr. Craig, Mr. McDonald, and other members of 
the locomotive and carriage works staff to make it interesting. 
Among those present were Mr. Holden, Mr. Joseph William 
Wilson (President), Messrs. W. N. Colam and Henry Adams (Past- 
Presidents), Messrs. S. H. Cox and C. Gandon (Members of 
Council), Mr. Alfred Williams (Hon. Sec. and Treasurer), Mr. G. 
A. Pryce Cuxson (Secretary), and Messrs. H. C. Adams, W. H. 
Ball, W. W. Beaumont, G. Burt, H. Conradi, J. Etherington, A. 
S. Harbord, F. Hovenden, H. E. Hovenden, T. Huard, J. V. 
Jeffree, H. T. Jackman, E. A. H. James, M. Mildred, B, A. 
Miller, G. Miller, A. H. C. Olley, H. L. Phillipe, L. Savory, C. F, 





laboratory, and the works manager’s drawing-office ; in the latter 


Smith, T, Stevens, and J. Waddington, 
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ROTTERDAM WATER SUPPLY.—SINKING 
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ROTTERDAM WATER SUPPLY—SINKING A 
MAIN IN THE MAAS. 


AxsovT a fortnight ago the Rotterdam authorities started 
the work of laying a tube in the bed of the river Maas, for 
the conveyance of water from the intake to the other side of 
the river, where the town has very much increased in popu- 
lation during the last few years. Up to this moment the 
water passes through cast iron pipes, carried under the big 
footbridge connecting the banks of the river. These pipes 
were about three miles in length, and much too small in 
diameter to supply the factories and hydraulic cranes, which, 
with the other causes of water consumption, now require 
several thousand cubic metres a day. A new and larger 
pipe was determined upon, but to sink it in the river-bed 
was not an easy job, for the river traffic is heavy at that 
point. It was impossible to make a wooden structure on 
which a long length of pipes could be bolted together, and 
then, when finished, sunk horizontally, as is usual in 
sinking gas and water tubes in the Belgian canals. There- 
herefore a flexible tube was constructed, composed of short 
pieces connected with ball joints. Each pipe is 23-5in. 
diameter, and O-4in. thick, and made of mild steel, and 
provided with steel flanges. The ball unions are cast iron, 
outside diameter 1350 mm.., or 4-5ft.; weight, about 2300 kilos., 
or 2°26tons. To sink the tube, two barges are fastened 
together, and between them is constructed a wooden inclined 
platform of about 120ft. in length, and one end of which 
hangs iu the furrow made in the bottom of the river to 
receive the pipes. The tube is built up on that platform, 
one end of the pipe being made fast on the bank. After- 
wards the barges are pulled back so far that there 
is room enough on the platform to put on another 
length of pipe with its ball joint, and so on. The 
length of one pipe with union is about 29°5ft. The 
depth of the river is about 36ft. The work has progressed 
rapidly, each day about 85ft. being laid. The whole length 
of the tube will be about 3000ft. 

The above engraving, showing the work in progress, is from 
a photograph, for which, and the above particulars, we are 
indebted to Mr. J. H. Jurrianse, of Rotterdam. 








REID'S AUTOMATIC REDUCING VALVE. 





WE illustrate a reducing valve now being manufactured by 
Messrs. W. Reid and Co., of Fenchurch-street, E.C., which 
possesses some excellent features. Its construction and mode 
of action will be readily understood from the following 
description:—A is the inlet or high-pressure side, B is the 
valve kept up to its seating by a phosphor bronze spring C. 
The valve is connected to a balancing and loose piston D, 
fitted slack enough to allow a sheet of paper to be passed 
round it, so that there is no chance of jamming. On steam 
being admitted, the valve B naturally closes, but there is a 
small passage E, allowing a certain amount of steam to pass 
up to the little double-beat valve F—it will be observed that 
this is larger at the top than at the bottom, so that it will 
clways rise with pressure underneath. A very few pounds of 
steam are sufficient to raise this small double-beat valve, and 


to admit steam on to the piston D, which hasa very large area 
—being lin. larger in diameter than the valve. As soon as 
the steam gets on to the large piston D, it overcomes the 
phosphor bronze spring C, thus opening the valve and admitting 
the steam at the valve as well as over the piston, so making a 
balanced, or, in other words, an equilibrium valve. If any 


only gets into the reduced or low-pressure side G. The 
spring H, as will be noticed, is connected to lever I, thence 
on to the double-beat valve F. The spring hasa nut J, so 
that the pressure required can be regulated by the scale K. 
The low-pressure side is tapped, as shown at L, and a syphon 
and coil—not shown—lead to the cup M, which is kept con- 
tinually full of water, so that steam cannot get out at the 








Dermatine flexible valve N. Above the flexible valve is a 
loose dish, working with a spindle against the lever I. 

Now, supposing the spring is set, say, for 801b., as soon as 
this is exceeded in the low-pressure side it overcomes or com- 
presses the spring, and the lever I rises and shuts down the 
double-beat valve F. This being closed, no steam gets on to 
the large loose piston, and the steam naturally closes the 
valve. As soon as the pressure reduces on the low side the 
little valve rises, and steam gets through to the low-pressure 
side, as already described. The traversing surface of the 
working parts is exceedingly short, so that there is little tear 
and wear. The thumb-screw and nut O are to force up the 
lever and jam down the beat valve, so that the valve can be 
used as @ bye-pass. The small valve P is to allow steam to 
pass through and to balance the large piston, and the steam 
then passes through the valve when being used as a bye-pass 





“ Many engineers of repute always order the low-pressure, or 


steam passes by the loose piston D, it does not matter, 1t | 
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IN THE MAAS 


reduced side of the valve, to have a larger outlet than the 
inlet. This is simply because that, from their experience of 
other valves, they have found that a serious reduction of 
pressure takes place on the reduced side before a full-bore 
inlet velocity can be obtained. The fact is, that in all other 
valves hitherto designed, there is a spring directly over the 
main valve which causes this reduction, or wire-drawing ; 
hence the necessity for a larger outlet to reduce the friction 
in the pipe of the low-pressure steam. In our new valve, 
however, we have a separate controlling valve independent of 
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the main one, so this overcomes the serious reduction of 


| pressure in the reduced side.”’ 


from the donkey boiler. The makers ~ 4 of this valve :— | 
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Tue Bristol Docks Board had a four hours’ sitting 
on Monday, to further ider the sch for dock extension, 
which is to cost over a million of money, the scheme being put 
forward to attract Atlantic liners to the pert. The dock engineer, 
Mr. M‘Currich, reported on the proposed new lock and dock, point- 
ing out that as the tendency now was to increase the dimensions 
of the Atlantic liners, and as he found, from borings taken at 
Avonmouth, that the rock would allow of the proposed locks being 
made 10ft. deeper than originally proposed, he suggested that this 
extra depth be obtained. He also proposed that the lock 
should be increased to a length of 800ft., re that additional land 
be taken in order to make the dock of sufficient extent to allow 
for the accommodation of a larger class of vessels. The estimated 
cost of this extra work, including the d ing of the channel, 
was about £50,000. The board approved the engineer's additional 
report, and requested the chairman of the committee to support it 
at a meeting of the Town Council, 
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PETROLEUM LAUNCH ENGINE 
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ROOTS’ PETROLEUM LAUNCH MOTOR. 





DurinG the past two weeks a small open boat, about 28ft. 
in length and 5ft. 8in. beam, fitted with one of Roots’ oil 
engines by Messrs. Vosper and Co., has been running in the 
Thames between Hammersmith and Blackfriars. It has 
been open to ins 
has been watched with some interest. The engine is a small 
double-cylinder high-speed petroleum motor, as illustrated 
by the accompanying engravings, using oils such as that 
known as Tea Rose. 
but small space in the stern quarters. The cylinders are 
each 5in. in diameter. There are several points in the con- 
struction of the vaporiser and the arrangements of the gear 
and valves for the admission of the oil and of heated air 


Fig. 3 
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It weighs about 64 cwt., and occupies | 
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nected to the bar valve B (these levers are seen dotted in 
Fig. 3) ‘by means of a link—seen in dotted lines in Fig. 3. 
By these means the valve B receives a sufficient length of 
movement to enable it to pass, by means of the two grooves 
turned in it, a small quantity of oil from the ports A—Fig. 3 
—into the pipes C—Fig. 4—and thereby into the small 
vaporising chamber D—Figs. 3 and 4—and C—Fig. 2. This 
vaporising chamber is of annular form, and surmounts the 
space within which are placed the ignition tubes I. The 
latter tubes are heated by means of a fine jet spray oil 
burner placed below the air heating chamber D—Figs. 1 
and 2—seen in section at E—Figs. 3 and 4. Surrounding 
the lower part of the ignition tubes I will be seen a double 
thickness of asbestos tubing. It is in a slot in this—Fig. 4— 
that the burner is placed. The oil for this burner is supplied 


Fig. 4 
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supply which are of interest. They are sufficiently shown 
in the engravings, of which Figs. 1 and 2 are exterior views, 
and Figs. 3 and 4 are sectional views of the parts 
just referred to. The connecting-rods and crank are com- 
pletely covered in, though accessible by a cover, but in these 
parts there is, with the exception of the form of the piston, 
which is the subject of the distinct patent, nothing calling 
for special remark. It should be noted, however, that the 
eyiatens are not jacketted except in the parts which carry 
the combustion chamber, exhaust, and admission valves. 
The oii which is used in the engine is admitted at A—Figs. 
land 2—between the two regulating cocks seen in all the figures, 
After passing through these cocks the oil finds its way into the 
ports A A—Fig. 3. In the casting containing these ports a 
long hole is bored, and within this reciprocates a small bar 
valve B—Fig. 3—motion to this valve being obtained from 
the excentric-rod R, the vibrating lever T—Figs. 1 and 2— 
andthe vibratinglever N—alsoseen in same Figs.—on the pivot 
of the lever T—Figs. 1 and 2. The vibrating lever is con- 





from a separate cylinder not shown in our engraving, into 
| which air is also forced by a small hand pump. It will be seen 
| that the products of combustion of the heating burner 
| escape through the hole in the centre of the combustion 
chamber—Figs. 3 and 4—and through the holes round the 
8 above the air-heating chamber E. Air enters the latter 
through a number of holes in the lower part of its periphery, 
and gradually passing upward is heated by the flame, which 
also heats the ignition tubes. It is then drawn off 
through the pipe F—Figs. 3 and 4—and on its way from this 
pipe to the pipe C—Fig. 4—and the annular vaporising cham- 
r D, it passes through the ports into which the bar valve 
B drops the oil on its way for vaporisation. From the 
vaporising chamber D, the air on its way to the cylinder 
down the pipes seen in section in Fig. 3 in the direc- 
tion’of the arrow near the letter C, and thence to the admission 
valve seen at J—Fig. 3—and at W—Figs. land2. This valve 





seen that the vaporisation of the oil commences at the 
moment that the bar valve B drops it into the port on its 
way to the pipe C—Fig. 4—because the air which passes into 
the cylinder is hot air. As a means of varying the quantity 
of air admitted, the valves K—Fig. 3—are provided, and to 
these are attached pipes, which are connected to an annular 
air heating box placed round a part of the exhaust pipe. 
The exhaust valves are operated by two spherical bulbs on 
the lever T—Fig. 1—and H—Fig. 3. The exhaust valves are 
seen at V—Fig. 2—and at G—Fig.4. They are depressed 
alternately by a push from the bulbous parts of the vibrating 
lever H—Fig. 3. The vaporisation or gasification of the ou! 
does not appear to be attended by any residuum. The 
engine runs freely, and starts very easily when stopped, and 
may be started from the cold state in from about twelve 
minutes. 








THE “BALLY” CAM. 


THE cam illustrated by the accompanying engraving is 
part of some improvements in silver and gold ore stamps. 
The usual practice in this work is to build each five-stamp 
battery with all five cams either on the right or on the left- 
hand side of the stamp rod, consequently each stamp revolves 
in one and the same direction. As results of this arrange- 
ment a heavy side-thrust on one cam shaft bearing causing 
excessive friction, the stamps fall to one side of the dies, 
wearing them unevenly, and the ore is caused to silt more 
to one part of the mortar box than others. 


Fig. 1 
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The ‘ Bally” or balanced cam has been made by Mr. 
Charles Raleigh, of Johannesburg, to mitigate the evil effects 
resulting from a one-sided lift as exerted by the usual right 
or left-handed cam, and is, as shown by Fig. 1, simply a 
combination of the former and the latter, each stamp being 
alternately lifted on its right and left-hand side, and revolved 
in these alternate opposite directions. 

The result of this arrangement is that there is always a 
right and left-hand cam engaged at the same time, their 
thrusts equalise each other, and the cam shaft runs balanced 
between its bearings, the collar running free of the latter. 

Four double-armed and two single-armed cams are used, 
the double-armed—see engraving—being a combination of a 
left and right-hand cam; the arms being 108 deg. apart, the 
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order of the drop is not altered. The action may be best 
understood by reference to Fig. 2, showing arrangement of 
cams. 

Taking, for example, ten consecutive drops of a five-stamp 
battery, and referring to Fig. 2, the result would be as 
follows:—No. 1 stamp lifted and revolved to the right by 
cam a; No. 4, left, d'; No. 2, right, b; No. 5, left, e!; 
No. 3, right, c. No.1 stamp lifted and revolved to the left 
by cam a); No. 4, right, d; No. 2, left, b!; No. 5, right, e; 
No. 3, left, cl, and so on continuously. By so arranging tre 
order, there is always a right and a left-hand cam engaged 
at the same time, their thrusts equalise each other, and the 
cam shaft runs balanced between its bearings, the collars 
running free of them. 

These cams are being manufactured by Messrs. Fraser and 








opens on the descent of the piston, against the small resist- 
ance of the spiral spring on the valve stem. It will thus be 





Chalmers, the Sandycroft Foundry Company, and by Messrs. 
R. Hornsby and Sons. 
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LETTERS TO THE EDITOR. 
(Continued from page 279) 


A PROBLEM IN GYROSCOPES. 


Srr,—Having regard to the importance to gpm, Tye v by 
a knowledge of the causes of rotational stabilrcy, may I be allowed 
to add some remarks to the very interesting discussion on the gyro- 
ae which has appeared in your journal since thecommencement of 

ay. 

The question has been fully handled in the “ Acta Mathema- 
tica,” Stockholm, 1890, vol. xiv., page 93, where the cases are 
enumerated for which only a general calculus is possible. The 
nature of the bodies concerned is expressed by means of the 
momentum of inertia A BC about the three principal axes x y =, 
and by indicating the relation of the centre of gravity to the 
turning point by zx» yo zo. The formule are: 

MA=B2C 

(2) % = Yo = 2% = o (Euler). 

(3) A= Bm = % = 0 ( nge). 

(4) A = B = 2C, 2 = o (Kowalewsky). 

By these authentic formu! gyroscopes are to be divided in two 
classes, those to which a general differential calculus is applicable, 
and those to which it is not. For facilitating the understanding it 
may be mentioned that the usual gyroscopes of to-day belong to 
the third class, but only when they are homogeneous or when 
their atoms are symmetrically placed to the axis, and when in this 
line the centre of gravity is situated. The calculus of gyroscopes 
is not only limited by this condition, but also by another, resulting 
from the formation of the “‘ zeneral equations of motion.” 

These two restrictions, symmetric and no friction, are import- 
ant factors if a small want of symmetry and friction are able to 
disturb the motion of gyroscopes. For demonstrating the latter, 
Fig. 1 shows the calculated motion of a gyroscope supposed 









’ 

' 

‘ \ 

s ry 

‘ ‘ 

: ‘ 

’ ' 

‘ ' 
‘ 





2 4 2 arches 





fimen ’ 


kinetically symmetrical—angular velocity fifty turns per second ; 
a single ‘‘ garland” is formed in 0°092 second. While the inferior 
point of the axle rests in the same place, the superior oscillates in 
the horizontal zone of a sphere, cc’ cc” c””, about the point of 
support, and forms a line like garlands. ‘‘J.T. D.” has already 
mentioned that these oscillations are too small to be perceptible 
to the eyes or by other means. 

To observe the want of symmetry and friction, we take a wheel of 
lead in which is fixed an axle of soft steel or forged iron, whose 
ends are turned into exactly conical points; the weight of the 
whole body must not be more than two to four ounces. Well fittin 
wheels—gyroscope wheels—are in the gyroscope tops mgumnntel 
by Fig. 2, “Gyroscope,” in the Encyclopedia Britannica. By 
fixing a small piece of lead, ten grains, upon the wheel near the 
rim of the body, it becomes ‘‘ kinetically unsymmetrical.” Now the 
axle is pressed between a flat plate of soft wood and the end of a 
flexible wooden ruler, a, Fig. 2; by this pressure the points 
generate holes, forming axle-beds. Now a cord coiled several 
times round the axle is drawn off ; this sets the wheel in motion. 
At the moment when the motion is generated, the ruler is lifted up, 
b, Fig. 2—and with a little rod of glass the axle is pushed aside and 
put upon a horizontal polished glass plate—c and d, Fig. 2—with 
an angle to the vertical of not more than lideg. Now a slow 
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motion of the axis round the vertical will be observed, and likewise 
a slow rising of the superior point. During this motion the axis 
circumscribes in every turn a small hollow cylinder or cone, whose 
middle line of course forms an ascending spiral, Fig. 3. The 
gyroscope wheel reaches the vertical position and remains there 
a long time. By the diminution of velocity the space cir- 
cumscribed by the superior point of axis becomes more and 
more enlarged, and suddenly the latter sinks down. If a 
second piece of lead is fixed upon the wheel and the experiment 
repeated, the same observations are made, with the difference that 
the axis rises more quickly, circumscribing a larger hollow cylinder 
orcone. This fact, of course, appears enlarged if still a third piece 
of lead is fixed upon the same place of the wheel. But with the 
augmentation of the pieces of lead the movements become more 
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and more troublesome, and with more than four pieces so turbulent 
that observation is difficult, and the rising of the axis ceases. 
When a sheet of paper has been placed upon the glass plate— 
c, d, e, Fig. 3—the same experiments with the gyroscope wheel 
show that the inferior point of axle is mcving in a small hole 
produced by a perforating effect in the paper, and for this reason 
the axis circumscribes only a hollow cone whose apex lies in the 
pivot. By these means the observations are very much facilitated. 


By some experience it will be possible to begin the first experiment 
by fixing three pieces of lead upon the wheel; and, taking away 
one piece after the other, the following experiments evidently show 
that the rising of the axis becomes slower, and therefore the con- 
clusionseems to be allowed that the rising of the axis has ceased when 
all the unsymmetric disturbance has disappeared, i.e, when thegyro- 
scope wheel has becomea kineticallysymmetrical one. In the vertical 
position the angle of the axis at the vertical diminishes too with 
the diminishing of the overweight. By these reasons the experi- 
ments with measurable unsymmetrices prove indirectly the result 
of calculus; symmetrical gyroscopes do not rise, and have no 
oscillations in the vertical position of the axis. By augmenting 
the sheets of paper after each experiment with the sun bolts we 
get a clear insight into the effect of friction. With four sheets of 
paper the axis of the gyroscope wheel rises no more, it only shows 
the two slow motions round the vertical and downwards, which 
were observed of the gyrosco mentioned in the letters of your 
correspondents, and of all ring gyroscopes, whose weight is not 
balanced by peculiar means. 

A much more interesting effect of friction is shown by another 
experiment. When the axis of a gyroscope wheel, which was 
spinning nearly vertically in the hole of a wooden plate—t, Fig. 2— 
orin the perforation of four sheets of paper has begun to sink, we 
push it again aside upon a glass plate, and now we observe that the 
axis commences to rise. By this fact is to be concluded that, during 
the last turn in the wood or paper, the friction had caused a sink- 
ing movement, whilst the friction of the first turn upon the glass 
plate with a smaller velocity has caused a rising one. The resist- 
ance of friction is not quite unknown ; the same gyroscope wheel 
has spun upon glass 13} minutes, and upon wood three minutes, 
with an initial velocity ot 200 turns per second ; the diminution of 
oe from 80,000 to 18,000 probably demonstrates the effect of 

riction. 

From these facts is to be concluded, that it is nct quite correct to 





neglect the effects of friction and non-symmetry when speaking 
generally of gyroscopes and of rotation. Surely these two com- 
ponents are not to be neglected in relation to the small motions of 
the gyroscopes? What will become of the garlands of a kineti- 
cally symmetrical gyroscope if the body gets a very small unsym- 
metric and a very small friction during the spinning ! What will be 
the form of a single garland, when during its formation the axis 
has five real oscillations? Perhaps the solution of such questions | 
is a task of some importance for mathematicians. 

Of no less importance for physics will be a research into the 
phenomena of gyroscope wheels and tops without rings. By making | 
use of the fact that in the vertical position with small velocities, 
the axis of a gyroscope wheel circumscribes visibly a hollow cone, the | 
circumference which depends on the quantity of its unsymmetric, 
leads to a conclusion on this quantity itself, 1.c., we obtain perhaps 
an expression for the situation of the atoms in a rigid body. 

When we mark out the point of the rim next the overweight, it 
will be possible to diminish the latter, or to comp te it by 
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with reference to locomotive history which should be set at rest, in 
order that incorrect statements are not handed down. 

With reference to the blast pipe, Trevithick in his engine, built 
in 1803 and tried in 1804, undoubtedly conveyed the exhays: 
steam from the cylinder to the chimney by means of a pipe, which 
he turned hens in the chimney, and he observed that the blag: 
of steam caused the fire to burn much better. I have seen a lette; 
of his own stating the fact, and in his evidence given in 183] hy 

roved that he did in 1803 turn the steam into the chimney, 
olburn’s ‘‘ Locomotive Engineering,” ‘© 13, clearly shows that 
the effect of the blast was well known in 1805, 

The ‘‘ Stourbridge Lion” was the first engine ever run on rails 
in America, That fact is well known in the United States, and js 
very clearly set forth in Mr. M. N. Forney’s interesting life of tho 
late Mr. Horatio Allen, who came over to England in 1828 to 
obtain engines and rails, 

With reference to the invention of the first locomotive steam 
whistle or trampet, there can be no doubt as to the following facts, 
which are taken from the railway company’s papers and record ;— 
That one of the first events in the history of the Samson, built by 
A seg and Co., and placed on the Leicester and Swannington 
Railway on January lst, 1833, was, that the morning train ran 
into a horse and cart crossing the line at the Stag and Castle Inn, 
Thornton. The engine driver had but the usual horn, and could 
not attract attention. Mr. Ashlen Bagster, the manager of the 
railway, went the same day to Alton Grange, Snibstone, to report 
the circumstance to Mr. George Stephenson, who was one of the 
directors and the largest shareholder. After various ideas had 
been considered, Mr. Bagster remarked, “Is it not possible to 
have a whistle fitted on the engine which steam can blow?” 
George Stephenson replied, ‘‘A very good thought; go and have 
one made,” and such an a age was at once constructed by a 
local musical instrument maker. It was put on in ten days and 
tried in the presence of the board of directors, who congratulated 
Bagster and Stephenson, and ordered other trumpets to be made 
for the other engines which the company possessed, I send here- 
with a copy of the company’s drawing, dated May, 1833, signed 


| by Mr. Henry Cabry, the engine superintendent, showing that no 


possible doubt upon the matter can exist. Another working draw- 
ing shows details of alterations to the Samson, oad stating 
that a steam trumpet was added, May and June, 1833, 

The history of the steam trumpet or whistle has always been so 


| well known on the Leicester and Swannington Railway that it 


seems quite strange to hear any question now raised thereon. The 
‘History of the Midland Railway,” by Williams, page 91, refers 
to the history of the whistle and confirms my statement, and the 
diagrams of Leicester and Swannington engines in South Kensing- 


| ton Museum and in the Leicester Museum clearly show the trumpet 


upon the engines. 
There is distinct evidence that no steam trumpet or whistle was 
in use on either the Stockton and Darlington or Liverpool and 
hester lines previously to its introduction on the Leicester 





fixing a load upon a diametrically opposite point. Proceeding in 
this manner, we obtain gyroscope wheels well “ balanced by 
rotation.” 

On examining the unsymmetric of the gyroscopes existing for | 
the moment in physical collections, it would be possible to obtain | 
a statistical comparison of the numbers of the symmetrical and | 
unsymmetrical apparatus. This research, perhaps, will procure | 
the conviction that not every bodyis a ‘kinetically symmetrical ” 
one when it is well made upon a lathe. For obtaining such 
gyroscope wheels, the mentioned proceeding will be of the same 
necessity as it has been the “balancing” of the fly-wheels and 
pulleys of steam engines; because the effect of a natural un- | 
symmetrical overweight during one revolution is the same in a | 
rotating body, whether it may turn about a fixed axle or about an 
axle which is only supported by one end. 

Of course these osciliations, too, will resemble the rotating of 
unsymmetrical bodies without a supported axle. Gunnery trials | 
in Switzerland have conducted to this fact, and it is possible to | 
bring these results in connection with a gyroscope. When we | 
suppose that a cylinder or cone is composed of a large number of | 
dises—or wheels—then we are able to demonstrate relative 
motions in a laboratory. | 

We take a wooden cylinder with a conical top and screw in the | 


centre of the flat end and an iron axle, which is tc be put in | 
rotation by the spring of a box belonging to the Parisian toys 
called “ toupies sans jicelle.” If a well-made spinning body falls 
through the air, the axis retains its initial position, and shows 
sharp contours—a, Fig. 4. By fixing a piece of lead in the surface | 
of the cylinder there results a y which may be regarded as | 
composed of a number of almost symmetrical discs and by one 
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unsymmetrical disc. When this body falls down spinning, its | 
contours appear indistinctly, and it is easily to be seen that the | 
piece of lead draws aside the body during every revolution. 
Fig. 4 (b, c, and d) shows characteristical movements produced by | 
two pieces of lead. | 

The connection between the movements of a gyroscope wheel | 
and those of projectiles, and those of wheels and pulleys turning | 
abont fixed axes, indicate the scientific importance of the former | 
body, until now regarded as belonging to playthings. A main | 
point is the facilitating of observations of all motions of a gyro- | 
scope wheel by spinning in a vertical position. Thereby it is | 
possible to observe very small and very large volocities. While 
the largest peripheral velocities of a body fixed in axle beds rarely 
exceed 80ft., the gyroscope wheel has reached 200ft. Perhaps it 
will be possible to approach this peripheral velocity to that of 
projectiles, which today bas surpassed 640ft. . : 

Momentarily the experiments will offer some difficulties, 
especially the generating of rotation; but surely these are to be 
vanquished. In the first experiments the indicated numbers may 
be strictly observed for avoiding deformations of the pivots, rolling 
movements of the supporting axle end, and other disagreeable 
circumstances. After experimenting, perhaps some experimenters 
will approve the following words concerning two significant 
questions of ‘‘ Twirler”:—(1) The weight of a spinning gyroscope 
can only be found by a balance, when the body is quite ‘‘ kineti- 
cally symmetrical,” if not the weighting becomes impossible through 
the hopping movements shown in a, Fig. 3. (2) Momentarily it 
was impossible for any ‘‘ physicist who understands mathematics 
to answer the question concerning the rising of tops for the 
following reasons: the symmetrical gyroscope of mathematics can 
never rise, calculus demonstrates that, and the natural gyroscope 
of physics did not rise because the small oscillations causing the 
rising have been suppressed by the non-rotating rings in which the 
axles of the wheels were turning. W. JANSEN, 
Berlin, September 6th. 


LOCOMOTIVE HISTORY. 
Sir,—The review of ‘‘ Locomotive Development,’ which appears 








in your last issue, page 244, raises a number of important points 


| been 


and Swannington. The only question, therefore, is, Is there any 
record of any other form of whistle for locomotives before May, 
1833? I believe there is not, and therefore consider the Baxter 
and Stephenson trumpet the first locomotive whistle ever used, 
With regard to the invention of the link motion, there is no 
doubt that William Howe in the year 1842 was the inventor, and 
some years ago be showed me his original drawings. The first set 


| of gear he made was in August, 1842, fitted to a new engine for the 
| North Midland Railway. 


It was quite satisfactory and worked 
many years, indeed the link motion was good when the engine was 
worn out and broken up. Colburn’s “ Locomotive Engineering,” 

re 64, gives details of Howe’s link motion. A model of Howe's 
invention is exhibited at South Kensington Museum, and referred 
to page 28 of the ‘Catalogue of Machinery.” It will be remem- 
bered that when Mr. William Howe was buried, a large number of 
engineers attended the funeral because he was the ‘‘inventor of 
the link motion ;” and in THE ENGINEER, e 67, dated January 
24th, 1879, an article appears upon the death of Mr. Howe, in 
which you say:—‘‘ When we state that he appears to have been 
undoubtedly the originator of what is known as Stephenson’s link 
motion, it will be understood that no ordinary inventor has passed 
from among us.” Again, in the same article you say :—‘‘ Various 
attempts have been made to dispute Howe’s claim, but these have 
isposed of.” Such being the facts, it does appear strange 
that the writer of the review—page 244 last week—should all these 
years afterwards object to my giving credit to Howe, who was 


| without doubt the inventor of the link motion. 


Saxe-Coburg-street, Leicester, CLEMENT E. STRETTON, C.E, 
September 17th. ; 

[It will, no doubt, give satisfaction to Mr. Forney to be reminded 
that the locomotive did not originate in the United States. But 
we may direct Mr. Stretton’s attention to the work done by Davis 
and Gartner at a very early period in the American history of the 
locomotive. As to the whistle question, Mr. Stretton has yet to 
yes that a whistle and a trumpet are identical—a difficult task. 

f our correspondent will turn to our review he will see that we 
have not said that Howe did not invent the link motion, but only 
that his claims to be the original inventor have been strongly dis- 
puted, and a mention of this fact ought, we repeat, to have been 
made by Mr. Stretton. No doubt Howe suggested the link motion, 
but the arrangement which he first designed would not work, 
because there were practically no excentric-rods; and to Stephen- 
son, or some one in fis drawing-office, is due the credit of reducing 
the invention to practice. In this there is nothing to discredit 
Howe. In the e which Mr. Stretton quotes we say that the 
link motion “originated with Howe,” and we have sincesaid nothing 


| to the contrary. We donot object at all to credit being given to 


him ; but to pass over in silence a very celebrated controversy is 
a mistake on the part of an historian.—Eb. E.] 


Sir,—I have read Mr. Stretton’s capital little book reviewed in 
your last impression, and can confirm what you say about the 
steam whistle. That was invented by Mr. J. Dixon, of the Stockton 
and a Railway, but he never had a chance to fit it on an 
engine until he went to the Liverpool and Manchester. — 

The steam trumpet used on the Leicester and Swannington road 


| was not a whistle, but a reed organ pipe. The drawing shows a 


pipe almost identical in shape with those used in the trumpet  * 
of organs, and Mr. Cabry always spoke of it as a trumpet. He 
never used the word whistle. The whole thing is as different as 
possible from the modern whistle. BLOWER. 
Gateshead, September 20th. 











Hore. ENGINEERING. —Considerable additions have recently 
been made to the machinery, boilers, and electric lighting of the 
enlarged White Hart Hotel, Windsor. To a previously existing 
boiler of locomotive type, about 5-horse power, working at 80 Ib. 

ressure, first installed for warming the hotel, providing hot water 

y using steam in a heater, for cooking and other purposes, has 
been added a Cornish boiler, 20ft. by 5ft. 6in., by Messrs, Adam- 
son and Co., having a working pressure of 1201b., supplying steam 
to one of Messrs, Davey Paxman’s vertical compound Windsor 
t engines, capable of indicating 36-horse power, driving two 

lwell-Parker dynamos, giving an output of 60 amperes, each at 
an electric-motive force of 65 volts. There are also two batteries 
of 27 cells each, of 31 L type E.P.S. accumulators; there are 
nearly 400 lamps installed. e boiler is fed by two Worthington 
pumps, the water being delivered through a fuel economiser, and 
softened from 26 deg. of hardness to 6 deg. by one of Messrs. Brown 
and Co.’s water softeners. In the boiler-room there is a 5 nominal 
horse-power engine by Hindley, Dorset, driving laundry machinery 
and scraper gear for the economiser. The plantis, we are informed, 
working exceedingly well. The greater part of the hotel was wired 
by Messrs, Patterson and Cooper; about sixty lights were installed 
by the Windsor and Eton Electric Light Company and Mr. Alfred 
Farrow, who is engineer in charge, 
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THE CONNELLY GAS TRAMWAY 
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Fig. 3 


A TRAMWAY GAS ENGINE LOCOMOTIVE. 


THIs motor was brought before the English public last year, but 
since then improvements have been effected in it, and a new one 
constructed by Messrs. Weyman and Company, of Guildford. 

e motor is independent of any central station or stationary 
plant, as it carries its own supply of fuel for a day’s run, in the 
shape of oil contained in a strongly-made closed tank fitted to the 
inside of the roof of the car. This oil is vapourised to supply to the 
engine, 

The action of all gas engines is such that their speed cannot 
be varied like the steam engine, but must run at a nearly uniform 
rate, therefore special mechanism is required for transmittin, 
power to the axle at any desired speed. The mechanism employ 
for this is almost noiseless, and the wearing part, a thin, cast iron 
disc, is easily, quickly, and cheaply replaced. It prevents giving 
shock or jar to the car when starting, and transmits maximum pro- 
pulsive power when driving acar at minimum speed. In the trans- 
mission of power by friction it is necessary that the contact 
pressure should vary in progenies tothe power transmitted. This 
Is a plished automatically by meansof a rightand left screw nut, 
Fig. 2, operated by an excentric extension of the hand lever, Fig. 3, 
so that any movement of the lever in either direction, to vary the 
speed, changes the pressure of contact correspondingly, thus 
securing maximum pressure on grades or curves, and minimum 
when running at full speed. This is one of the most important 
features of the device, as it would be impracticable to run at full 
speed with the same contact pressure that is required when 
starting on grades or curves. 

,_ The method of transmitting power from the engine to the axle 
is illustrated by the several engravings which we now publish, and 
1s as follows :—The main vertical shaft is set parallel with a disc, 
30in. in diameter, placed on the face of the fly-wheel. On the 
shaft is a loose friction pulley 12in, in diameter that engages with 
the face of the disc. In Fig. 2 this friction —_ is shown 
in section, an outside view is given in Fig. 1, which shows 
the Weyman double-cylinder motor mounted in the dummy 
car. This loose pulley is prevented from revolving on the 
shaft by a tongue and groove, but is moved up or down on the 
shaft at the will of the driver, by means of two screw rods which 
pass through the pulley and revolve with the shaft. When it is 
required to slacken speed or stop, the friction pulley, still in contact 
with the disc, is run down to near its centre, and at this point can 
be slightly moved from the disc. The engine requires no attention 
after being started, and regulates its own speed whether the car 

running or standing still. To start the car the contact of the 
pulley with the disc is always made near the centre, so that the 
car is started at slow speed. When the hand lever seen in Figs. 
1 and 3 is pulled over to the position shown in Fig, 3, it pulls up 
the slotted lever which grips the right and left-handed nut seen in 
section in Fig. 1, It will also be seen that by the cam on the 

















Fig. 4 


| same lever spindle, movement is given to a lever which pushes one 


or other of two friction fingers into the lower or upper of twe 
grooved pulleys, the rotation of one of which is thus stopped. If 
the large one be e~ rr. the small cog pinions on the screws, as 
seen in Figs. 1,3, and 4 are quickly rotated for bringing the pulley 
rapidly back to the centre of the disc wheel. When the small 
grooved wheel is stopped, by a movement of the hand lever through 
short range, the screws move slowly, and the friction pulley is 
moved from the centre and pressed up to the disc. 

In rounding curves, or in ascending steep gradients, the contact 
is also generally made near the centre. The friction pulley has a 
loose band that revolves slightly when the contact is first made— 
see Fig. 2—thus avoiding all danger of flattening the friction pulley. 

The motor developes 12 actual horse-power and weighs 44 tons, 
having a 5ft. 6in. wheel base. The engine is quite different to that 
in the old motor, For the one working cylinder in the latter— 
which, when the engine was working, had an impulse every revolu- 
tion—a pair of cylinders have been substituted working on the four 
cycle, by which means an impulse is still obtained every revolution ; 
but the impulse is taken alternately in each cylinder, with the 
advantage, that on running up a long grade the motor cylinders 
do not become hot. In the old motor the thrust of the trans- 
mission motion was taken through the crank shaft, setting up 
considerable strain and undue friction. A fresh arrangement has 
therefore been adopted, whereby the solid framework of the engine 
next the fly-wheel takes the thrust through a large radial roller 
bearing, relieving the crank shaft and bearing of all crank- 
closing thrust, some power being thereby saved. Other im- 
provements have also been effected, not the least of which is the 
silencing of the exhaust. For the ignition of the charge a small 
dynamo is now used, which charges accumulators, and from these 
cells the spark for the ignition is obtained, and also electricity for 
lighting the motor and passenger car. 

The motor, which is built to the Board of Trade regulations, has 
a length of 11ft, over all, with the platform at either end, and is 
capable of hauling a heavily-loaded car up grades of 1 in 20, or 
on roads having F peo not exceeding 1 in 50 it can easily 
handle two cars. The gearing is arranged for a maximum speed 
of twelve miles per hour. The Connelly Motor Company 
estimate the cost of working the motor per day of 14 hours, 
say 70 miles, with everything — to the motor, including 
driver, to be 15s, 6d., made up of the following items :—10 gallons 
oil, 6s, 8d.; fitter—having charge of 10 motors—8d.; repairs— 
wear and tear—1l0d.; lubricating oil, 4d.; drivers, 7s.; making a 
total of 15s, 6d., or 2°35d. percar mile. The driver’s wages at Fe. 
may —- excessive, but one man would have to be relieved at 
the end of about 10 hours, so that part of another’s wages have 
to be estimated for. 

The Messrs. Connelly have, during the past year, made improve- 
ments in their motor, quite independent of those made by Messrs. 
Weyman and Co., in this country, The motor is now very largely 











used in the States, and arrangements have 
recently been made for working several of the 
Chicago lines with it. The motor in this 
country was a short time ago shown at work 
on the Deptford and Greenwich tramway, and 
may be seen at that company’s depdt, 
Lower-road, Deptford. 





THE MERWEDE CANAL. 


A DISPATCH from the British Consul at 
Amsterdam to the Foreign-office on the 
opening of the Merwede Canal, which com- 
pletes an important link in the communi- 
cation between Amsterdam and the Rhenish 
Provinces of Germany, has just been published as a Consular 
report. The water communication between Amsterdam and the 
Rhine was hitherto entirely insufficient, and was heavily 
handicapped as compared with the free water highway between 
Rotterdam and Dordrecht and Germany. It has cost the 
city of Amsterdam more than twenty years of struggle 
against difficulties and opposing influences to amend this 
state of things, and even now the citizens look back with sore 
ness and bitterness to the impediments which, as they believe, 
were placed in their path by the local patriotism of sister 
cities, and by alleged considerations of national defence, through 
which the plans cherished by Amsterdam were nullified, and a 
route imposed on the new canal which disappointed most of those 
who had worked to obtain it. Amsterdam pressed for a short, 
cheap, and direct route to the Upper Waal, a route the advantages 
of which were the equalisation of the distance with that from 
Rotterdam, the avoidance of certain shallows, and cheap construc- 
tion through a large tract of uncultivated country. It was strongly 
opposed in the Houses on various grounds, in which local influences, 
perhaps, played a considerable part, while the military engineers 
of the country also reported in favour of a different route. Finally, 
the present route was adopted, after a hard fight against the wishes 
of the city chiefly concerned, and a new fairly-straight cut from 
Amsterdam to Utrecht and Vreeswijk on the Leck was decided 
upon and carried out. The canal, as now completed and opened 
as far as Vreeswijk, has a breadth at the bottom of 654ft. and a 
minimum depth of 10}ft. Near the locks and in other places where 
any accumulation of vessels is to be expected the breadth is con- 
siderably greater, reaching to 131}ft. The locks are 394ft. long, 
39-4ft. a in the gates, and 82ft. wide in the lock itself. The 
railway bridges, with one exception, are fixed, with a minimum 
height of 214ft. from the water-line to the under part of the 
bridge. The length of the canal from Amsterdam to Vreeswijk is 
30°3 miles, and the total distance to Gorinchem 44°7 miles, The 
part of the canal which has just been opened is practically of the 
most importance, and will doubtless eventually, for pbysical 
reasons, which the Consul explains, become the great waterway 
from Amsterdam to the Rhine. In this case Amsterdam would 
practically be put on an equal footing with Rotterdam as regards 
distance from Cologne, and, as the new canal is free of tolls, the 
hindrances hitherto existing to the water traffic would be nearly 
entirelyremoved. Howgreat these hindrances were may begathered 
from the fact that, where transit is now seven hours, it was formerly 
sixteen to eighteen; that the vessels in the old canal had to be 
very much smaller in size and the tolls were very heavy, while the 
new route is free. It is anticipated, in consequence, that Amster- 
dam will ually attain that position in the transit trade which 
her situation justifies, and from which she has hitherto been shut 
out as far as inland water traffic is concerned. Already many 
enterprises connected with the new canal are spoken of, and doubt- 
less many will be carried out, to the great benefit of the city, and 
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especially of its working population. It is a drawback, as com- 
pared with the river navigation from Rotterdam, that the canal 
wiil in the winter months be sooner closed by ice than the river. 
On the other hand, the navigation of the canal itself is safer and 
more regular. The cost of water carriage has of late years been 
rapidly decreased on the Rhine in consequence of the improved 
condition of the river, and owing to the construction of craft of 
much larger carrying capacity than formerly. In this respect the 
new canal is an immense improvement on its predecessor, since it 
will allow of the employment of craft no less than four times as 
large as those which could safely pass the older route. 








A NEW FRENCH ARMOURED CRUISER. 


THE Dupuy de Lime, built at Brest from the plans of M. De 
Bussy, was launched so long ago as October 27tb, 1890, but is 
only now approaching completion. She differs from all previous 
ships of her class in that she is fitted with three screws, and from 
all modern ships of her class in that she is covered with what is 

ractically a complete coating of armour ; and, since there are now 

ing built five other cruisers which partake of some of her leading 
peculiarities ; since, moreover, she is of a type which cannot but 
prove exceedingly formidable, a description of her can scarcely fail 
to be of interest to all who follow the development of navies. 
Constructed entirely cf steel, she is 374ft. long and 51-5ft. broad, 
and she has a depth of 35°7ft. With a draught of water aft of 
24 6ft. and a mean draught of 23-4ft., she displaces 6300 tons of 
water, and she is therefore a good deal smaller than our new un- 
armoured cruisers of the Edgar class. Her great length, in pro- 
portion to her beam, is especially noticeable. The length of ships 
of our Orlando class is only 5:33 times their breadth ; of ships of 
our Blake class, only 5°77 times their breadth ; and of ships of our 
Edgar class, only 6-0 times their breadth ; while the length of the 
Dupuy de Lome is 7:26 times her breadth. Her proportions indeed 
are almost like those of a torpedo-boat catcher, and they are calcu- 
lated greatly to assist her speed. With engines indicating in the 
aggregate 14,000-horse power, when worked under forced draught, 
she will do her 20 knots ; and, working with natural draught, she 
will do her 17°5 knots. 

Like nearly all French warships of large size, she tumbles home 
very considerably all round, and particularly so at the bows, where 
her form is that of the tce of a boot ; but she has a high free- 
board, and has every appearance of being a comfortable craft. 
She is plated from well below the waterline to the level of the 
upper deck with steel armour 3 94in. thick. In addition she has, 
near the waterline level, a curved end-to-end protective deck of 
2in. steel; and below this, over the boilers and engines, there is 
a splinter deck, the space between the two being filled with coal. 
There are, as in nearly all modern cruisers, side coffer-dams, 
which will likewise be filled with coal ; and there are also thirteen 
meeg 2 and numerous smaller water-tight compartments. It has 

n found by experiment that the 3°94in. side armour is sufficient 
to cause 5°5in. and 6-2in. shells charged with mélinite to burst 
outside ; and, seeing that comparatively few fast cruisers carry 
many guns of bigger calibres than these, and that at present the 
largest quick-firing gun that has been anywhere adopted is of 
about 6in. calibre, it is hoped that the Dupuy de Léme, in action 
with a cruiser, will not be much inconvenienced by the bursting 
between decks of high explosive projectiles. This is a most im- 

rtant consideration ; for the Resistance experiments seem to 

ave established as a fact that shells bursting between decks will 

do nearly as much damage to human life by their gases as by 
their fragments. 

The arrangement of the Dupuy de Léme’s armament is pecu- 
liar. Just forward of amidships on each breadside there is on 
the upper deck a sponson supporting a 7°46in. 11-ton breech- 
loading gun—model 1887—of 45 calibres. Each is covered by a 
revolving 3°94in. armoured turret that is moved by hydraulic 
machinery. Between these turrets, and along the greater part 
of the upper dock, runs a light superstructure, which is very 
sharp forward, and at its extreme end, slightly raised above the 
superstructure deck, is a 6‘2in. 6 5-ton quick-firing gun of 45 cali- 
bres. Two more guns of the same model are placed on a some- 
what lower level, in such a manner that one commands each bow. 
All these guns are in separate turrets, as before. At the stern 
the arrangement is similar, save that the three 6-2in. quick-firing 
guns are all on the superstructure deck. In consequence the ship 
can fire simultaneously, either right ahead or right astern, two 
7°46in. and three 6-2in. guns; and on either beam, one 7-46in. 
and four 6°2in. guns. 

There are two large military masts of steel, and in the interior 
of each is a winding staircase, which leads to the lower top. These 
masts, which are pierced, will serve in action as conning towers. 
Each carries in its lower top two 3-pounder quick-firing guns, and 
in its upper top an electric searchlight projector. A little abaft of 
the forward group of 6°2in. guns there is on each bow a six- 
pounder quick-firing. A little forward of the after group of 6-2in. 
guns there is on each quarter a six-pounder quick-firing ; on the 
bridge there are two Hotchkiss one-pounder revolving cannon ; and 
on the superstructure forward there are two more guns of the same 
kind, so that when chasing the cruiser can bring to bear two 
7°46in., three 6-2in., two six-pounder, two three-pounder, and four 
one-pounder guns, All the | gpomnns have an initial velocity of 2400 
foot-seconds or upwards, and possess, therefore, great power in 
proportion to their calibre. The 6 2in. quick-firing guns are con- 
verted breech-loading guns, model 1887.--Times. 











AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Compound locomotives.—The compound system of locomotives 
has proved so successful that orders are being given almost weekly, 
ranging from one or two engines to ten or twelve engines, and in- 
cluding engines of all types and for all classes of service, express, 
freight, and suburban. The four-cylinder system is adopted by 
the Baldwin Locomotive Works, and the two-cylinder system is 
built mainly by the Schenectady Locomotive Works, and the 
Rhode Island Locomotive Works. The Cooke Locomotive Works 
have built a two-cylinder compound, and the Brooks Locomotive 
Works have built a two-cylinder compound passenger engine and a 
four-cylinder compound freight engine. Some of the railways have 
built compound engines to their own design, mainly of the two- 
cylinder type and fer passenger service. The Baldwin Locomotive 
Works have just built a four-cylinder compound tank engine for 
the rack-railway—Abt system—up Pike’s Peak, in Colorado. 
There are two rack pinions, the centres forged solid with the axles 
of the carrying wheels, which wheels revolve on the axles, 
adhesion not being utilised for traction. A two-wheel pony or 
Bissel truck is under the rear tank. The cylinders are outside, 
inclined, and very high up, the two piston-rods attached to the top 
and bottom of the crosshead. Cylinders, 9in. x 22in. and 15in. x 
22in.; gear wheels, 224in. diameter on pitch line ; carrying wheels, 
25%in.; truck wheels, 22in.; driving wheel base, 4ft. 10in.; total 
wheei base, llft.; boiler, 42in. diameter with 158 tubes 1jin. 
diameter and 7ft. 6in. long; the two side tanks carry 400 U.S. 
gallons ; weight in working order, 45,8501b., of which 33,2001b. 
are on the driving wheels, 

Compound locomotives.—The Long Island Railroad has put in 
service ten compound tank engines for suburban traffic, and the 
beavy summer excursion traffic between Brooklyn, N.Y., and 
Manhattan Beach, on Carey Island. They are of the Vauclain 
four-cylind er type, with the low-pressure above the high-pressure 
cylin ders on each side, both piston-rods being ete to the top 
and bottom of the sare crosshead, the guide bars being between 








there being no side tanks. The boiler is 4ft. diameter and carries 
2001b. working pressure. There are 167 iron tubes 1jin. diameter 
and 6ft. long. Total heating surface, 555 square feet ; grate area, 
20 square feet. The driving-wheel base is 5ft.; truck-wheel base 
4ft. 8in., and total wheel base 16ft. 4in. The Eames vacuum brake 
is fitted. The engines weigh 56,0001b., of which 40,0001b. are on 
the driving-wheels. They carry 750 gallons of water, and two tons 
of coal. On the Manhattan Beach division the maximum grade is 
1} per cent., and the maximum curve 521ft. radius. Over this 
division the trains consist of six to ten cars. The open suburban 
cars, with transverse seats and side curtains weigh about 12 tons— 
25,000 lb.—and carry eighty passengers. One of the compound 
engines has hauled ten of these cars, a train load of 120 tons, 
or 145tonsin all, which is very creditable work for these light engines, 

Exhibition passenger car.—The MNlinois Central Railroad has had 
designs made for a special type of cars to carry the very heavy 
traffic next year between the city station at Chicago and the 
World’s Fair. They are 35ft. long over the body, without end 
platforms, 8ft. 6in. wide, and 6ft. Sin, high at the side entrances. 
The general arrangement is similar to that of the open cars exten- 
sively used in suburban and summer excursion service, except that 
the usual steps extending the whole length of the car will be done 
away with, as there will be raised platforms at the terminals, The 
interior arrangement somewhat resembles an English third-class 
car without partitions, and with doorways but nodoors. There are 
eight “compartments,” seating twelve persons each, and windows 
are provided between the doorways. Canvas curtains will be hung 
over the doorways and looped to the posts, to be closed in wet 
weather, as in the suburban cars above referred to. lron bars 
close the opening while the train is running, and all these bars can 
be opened at once by the brakeman of each car as soon as the train 
stops, The car will be carried on standard four-wheel trucks with 
36in. wheels, and 5ft. wheel base to each truck. They will be 
fitted with automatic couplers and the Westinghouse brake, and 
are so designed that after the Exposition the seats can be removed 
and sides built, converting them into ordinary box cars for freight 
service, or into fruit cars. About 250 of these cars are to be built. 

The New Croton Dam, New York.—The Aqueduct Commissioners 
have awarded the contract for the construction of the new Croton 
Dam for the water supply of New York at 4,150,573 dols, The site 
of the new dam will be on the Croton River, half way between the 
old Croton dam and the proposed Quaker Bridge dam, which was 
described by me in THE ENGINEER, January 27th, 1888. The new 
dam will be partly of masonry and partly of earthwork. It will 
be 1200ft. long, 680ft. of which will be masonry. The spillway will 
be 1000ft. long. {[t will be about 160ft. high at the highest 
portion of the masonry section, and the foundation will extend 
about 80ft. below the river bed. The base of the dam will be 
185ft. thick in some places, and the crest will be 20ft. thick. The 
outer face will have a slope of two vertical to 14 horizontal. The 
highest portion of the earthwork section will be 120ft. above 
the present ground level. Its apex will be 30ft. wide, and on this 
there will be a roadway of 18ft. width. The earthwork is to be 
laid in 6in. layers. The excavation for the base of the dam will 
be carried down 125ft. The stone work will be of rubble masonry, 
and it will be faced with cut stone. The spillway, which will be 
24ft. lower than the dam proper, will be of masonry lined with cut 
stone. The new dam will raise the water in the Croton River 36ft. 
above the top of the present Croton dam, and will impound 
34,000,000,000 gallons of water. The reservoir will have an average 
width of half a mile. The new dam will back up the water for 
several miles. The following table gives quantities of materials, 
and the prices of the engineer's estimate and the successful 
tender. Mr. A. Fteley is the engineer, and Mr. J. S. Coleman the 
contractor. 


Contract Engineer's 





Items. Quantities. prices. estimate. 
Dols Dols. 
Soil, excavated and placed, cubic yds. 2,000 .. 1,000 .. 700 
Sodding, square yards.. .. .. .. 10,000 .. 3,000 . 3,000 
Earth excavation, cubic yards .. .. 550,009 835,500 275,000 
Earth excavation in vertical trenches, 

cubic yards .. .. .. .. .. .- 85,000 .. 33,250 .. 43,750 

Refilling and embankment, cub. yds. 900,000 .. 225,000 .. 270,000. 

hauled, 3 per cent of, cub. yds. 150,000 .. SE ce 1,350 
Rock excavation, cubic yards .. .. 300,000 .. 585,000 . 450,000 
Permanent timber work, M. ft. B. M. 200 .. 8,000 .. 8,000 
Permanent timber work, tongued and 

gueewen, 0 3. T.. «. ce . ae 5,400 .. 5,400 
Cribwork, cubic yards .. .. .. .. 8,000 .. 24,000 .. 20,000 
Portland cement, barrels .. .. .. 1,000 .. 3,000 .. 8,000 
Concrete(American cement), cub.yds. 10,000 .. 45,500 .. 45,000 
Concrete (Portland cement), 132 per 

cent. of, cubicyards .. .. .. .. 8,000 .. 18,018 .. 17,820 
Brick masonry, cubic yards.. .. .. 2,000 .. 20,000 .. 24,000 
Rubble (American cement, 2 to 1), 

cubic yards .. .. .. .. .. +. 470,000 .. 1,903,500 .. 2,350,000 
Rubble (Portland cement, 2 to 1), 132 

per cent. of, cubic yards.. .. .. 30,000 .. 160,380 198,090 
Rubble (Portland cement 8 to 1), 122 

per cent. of, cubic yards.. .. .. 50,000 .. 247,050 .. 305,000 
Dry rubble, cubic yards .. .. .. 12,000 .. 30,000 .. 30,000 
Rip rap, cubic yards .. .. .. «. 5,000 .. 8,750 .. 7,500 
Broken stone, cubic yards.. .. .. 10,000 .. 15,000 .. 15,000 
Block stone masonry, cubic yards .. 2,500 .. 387,500 .. 35,500 
Granite dimension stone masonry, 

Ow). are 2.500 .. 87,500 .. 75,000 
Facing stone masonry, cubic yards 24,000 .. 824,00) .. 360.000 
Face work for rubbing. square foot.. 15,000 .. 6,000 .. 4,500 
Fine hammered (six-cut) face dress- 

Se, Gumere Gees 2. ce 0s ce te 22,000 .. 14,800 .. 16,500 
Rough pointed face dressing, square 

cs ab. Mit. Ub op se on 12,000 .. 4,800 .. 4,800 
Highway fence, lineal foot.. .. .. 8,000 .. 4,000 .. 4,000 

WR esi ws es es we we SOR. ee 


A deep artesian well.—An artesian well at Galveston, Texas, has 
been sunk to a depth of 2920ft., and is to be carried on to 3000ft. 
Beginning at the top, there are 57ft. of 22in. pipe, 813ft. of 15in., 
630ft. of 12in., 712ft. of 9in., 185ft. of Sin., 203ft. of 7in., and 
320ft. of 6in. Each size of pipe extends to the top of the well, so 
that the interior diameter is 6in. from top to bottom. The material 
is mainly sand of various grades, with occasional clay and sand- 
stone, and the bottom is in soft clay and fine sand, Water-bearing 
beds of sand were struck at depths of 886ft., 1288ft., 1493ft., 
2397ft., 2349ft., 2567ft. The machinery used was a Chapman 
well-sinking machine, the pipe being hung from a timber derrick 
98ft. higb. The pipe is clamped to the centre of a revolving plate, 
and the bottom section is fitted with strainers, valves, and the 
cutter. The cutter is like a cylindrica saw, with teeth of different 
depths, so that if a loose stone is struck the tendency will be to 
turn it over and not cause an obstruction. A powerful hydraulic 
jet is pumped down through the tube, and flows up through the 
space around the tube, the diameter of the cutting section being 
rather larger than that of the tube. The cutter has an elliptical 
motion, vertical and rotary, rising slowly and falling rapidly, so as 
to strike a powerful blow. The motion is reversible in case of any 
obstruction getting caught in the cutter. The contract price was 
75,000 dols. for the 3000ft. 

Trrigation.—A company, with a capital stock of 10,000 dols., has 
recently been incorporated in New Mexico, to carry out an ex- 
tensive irrigation system in Mexico and the United States. There 
will be a dam about five miles from El Paso, Texas. This will be 
560ft. long, between two rocky cliffs, 70ft. high, built entirely of 
masonry, and upon a solid limestone foundation. The estimate 
cost of the dam is 300,000 dols. There will be two double iron 
gates on the Texas side of the cafion, and two of the same size 
and pattern on the Mexican side, capable of carrying a volume of 
water 20ft. wide and 10ft. deep. The dam will create an inland 
lake fifteen miles long and about five miles wide, with an average 
depth of about 25ft. The estimated cost of the entire system, 
including the dam, gates, canals, ditches, &c., is 2,500,000 dols. 


the piston-rods, The cylinders are 9in. by 18in. and 15in. by 18in. | Storage reservoirs will be constructed on both sides of the valley 


There are four driving-wheels 4ft. 2in. diameter under the boiler, 
and a four-wheel truck or bogie under the rear tank and bunker, 


above the dam and lake, so as to keep the water level of the lake 
up to the desired high-water mark. 
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THE IRON, COAL, AND GENERAL TRApDEg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

INQUIRIES made of the ironmasters in this district evidence that 
the improvement which has been reported in the finished iron tradg 
during the last few weeks is well sustained, though it is stil! not 
of a very conspicuous character. Yet a better demand hag 
appeared in a few of the departments, and manufacturers speak 
more hopefully. The circumstance that during the depression 
something like sixteen works were shut up in Staffordshire, which js 
the private calculation of one of the ironmasters here, naturally 
makes things much better for those that are still running, and 
have been able to stand the strain of bad times. These makers 
report that they are more actively empluyed, and that mills are 
going with a regularity previously absent. 

The hoop, bar, and some of the sheet iron firms are the concerns 
who are most benefiting from the increased orders on the market, 
Iron merchants on ’Change in Birmingham to-day Thursday 
and yesterday at Wolverhampton sta that a little better local 
and district demand is being expressed for these descriptions of 
iron, and they stated that prices were a ehade stifier, The 
augmented buying is still almost exclusively confined to the home 
trade, though some of the Eastern and South American markets 
are looking up a little. The Australian market, however, con- 
tinues very slow, and the galvanisers especially are finding this out, 

The smallness of profits possible to finished ironmakers at the 
present selling prices was a matter of a good deal of complaint this 
afternoon. In the present state of the market there is no possi- 
bility of putting up prices, and the only chance for ironmasters js 
to keep down the proportion of dead charges, by wherever possible 
increasing production, Further than this, local manufacturers have 
still to meet severe competition from other finished iron districts, 
At Liverpool and Warrington, West-coast firms are foremost in 
delivering common bars f.o.b. Mersey at £5 12s, 6d. per ton, or 
2s, 6d. per ton less than the minimum quotation at works in South 
Staffordshire, and 2s, 6d. less than Derbyshire quotations at ports, 

Underselling is complained of among Staffordshire firms them. 
selves, and an organised attempt is just now being made to stay 
this class trading which has broken out in the tube strip trade, 
£6 to £6 2s. 6d. per ton is the open market minimum for strip 
iron, but in actual sales less is sometimes being taken. The hoop 
iron trade presents the antithesis to the strip trade, orders at 
date showing a steady improvement, and prices being stronger, 
£6 12s. 6d. to £6 15s, is being demanded by many of these firms, 
and next quarter's deliveries are declined, except at higher rates, 
Common bars are £5 15s, as the bottom price, and second sorts 
£6 10s. to £6 15s. The marked iron houses still quote £8 for 
branded bars, and £7 for their medium make. 

Boiler-plates are moving off ry! at £9 to £10 for average 
qualities, and £11 to £12 for best; but the competition of steel- 
plates is severe, Common plates for railway wagon purposes, tank 
making, &c., are £8 to £8 10s. and £9 per ton. Sheets remain at 
£7 5s. to £7 10s. doubles, and £8 for trebles; with £11 5s. to 
£11 10s. as the quotation for galvanised corrugated sheets at the 
out ports, Sheet ironmakers have been more fully occupied in 
consequence of a slight improvement in the galvanising depart- 
ment, which in turn is due to the reduction in the price of spelter. 
This metal has now, however, recovered part of its recent loss, 
the Birmingham quotation being about £19 to £19 5s, per ton. 

There are general complaints in the galvanised sheet trade that, 
through t li want of arrangement between the chief makers, 
present prices are — 5s. per ton under a remunerative basis, 

A healthy tone marks the raw iron market, and sellers this after- 
noon demanded full recent rates. No difficulty is experienced in 
getting buyers to take deliveries; indeed, some of the Midland 
furnace owners are considerably behind in the execution of con- 
tracts. Local producers are also busy, but they still complain of 
the dearness of fuel and cokes, which makes even present improved 
prices for pigs barely satisfactory. Derbyshire pigs are quoted 
46s. 6d. to 47s., with occasional sales at 46s.; Northamptons, 45s, 
to 45s, 6d.; and Lincolns, 48s, 6d. to 50s. Hematites are 58s. td. 
to 60s. for Welsh and Cumberland sorts; and Staffordshire a!!-mine 
pigs are 62s, 64, to 67s. 6d. 

Hematite consumers speak this week of a difficulty in obtaining 
deliveries of Cumberland hematites, which are extensively used in 
Staffordshire for blending with local makes of pig iron. They are 
advised that makers are unsold, and that the stocks have almost 
disappeared, being scarcely a tenth of the aguregate existing 
before the Durham strike. Bessemer hematites are strong, 
delivered in the Midlands at 62s. 6d. The Lowther Company are 
understood to be blowing-in a second furnace. 

Interest is excited among the steelmakers concerning a report 
that the German steel rail makers are again anxious to arrive at 
an understanding with English steelmakers concerning steel rail 
orders and prices, It is stated that the Germans have proposed 
to re-establish the International Steel Rail Syndicate, which was 
broken up five years ago. It is understood that English steel- 
masters are now being consulted on the new proposal, and their 
reply to the suggestion will be watched with some anxiety. Local 
seal wens are well employed at present, but it is clear that if 
they produced sufficiently large sizes of boiler-plates and_ rails 
they would be much busier, as a good tonnage of plates and rails 
are imported into this district from Scotland and Belgium. A 
tramway in this district has just been relaid with Belgian steel 
rails, delivered on the ground at £7. 4 

The engineers and constructive ironwork firms are satisfactorily 
employed. The makers of railway rolling-stock work are doing a 
steady output, and the manufacturers of agricultural machinery 
have plenty of work in hand. Ironfounders are fairly-well employed 
with gas and water pipes, chilled rolls, and engineers’ castings ; 
but a good deal of the local foundry trade in cannon, cannon balls, 
and similar articles, has been destroyed by the adoption of steel 
guns and projectiles. Wrought iron tubes for steam and boiler 
purposes command a moderate trade ; but for gasworks’ require- 
ments there is a slow inquiry, with Northern manufacturers under- 
selling local firms seriously. : 

Interest is this week taken by the Birmingham traders in the 
announcement that Lord Balfour of Burleigh has—at the special 
request of the President of the Board of Trade—consented to con- 
tinue with Sir Courtenay Boyle the adjourned inquiry into the 
schedules of rates deposited by certain canal companies, The inquiry 
will be re-opened at Westminster on October 24th. 

The annual report of the Darleston Coal and Iron Company 
shows that the collieries, which alone the me i are pow 
working, have not made a profit sufficient to enable the declara- 
tion of a dividend, but the shareholders’ committee report that 
nothing has occurred to shake the confidence in the ultimate 
successful working of the new seam of coal, Pending the com- 
pletion of underground development and other important works 
now in progress, the getting of the seam has, however, been, and 
still is largely in suspense. It is believed that a normal output will 
be attained during the coming winter, in which case, should selling 
prices be fairly good and demand active, a satisfactory profit may 
reasonably be looked for. 

The Cannock Chase miners have agreed to accept the offer cf 
the employers to allow the men tence work at two o'clock on 
Saturdays, unless either through accident or absolute necessity. 
owing to the state of trade, a longer working day should occasion- 
ally be requested. The men, however, ‘‘ reserve to themselves the 
fullest liberty to take such steps as necessary if the employers 
promise is not carried out.” 

In the mining district of Rowley, near Dudley, an unusual 
occurrence has happened, which is ing a good deal of suffering. 





There are no less than twelve collieries standing idle through 
sudden in-rushes of water, whilst others are on fire. Upwards of 
1000 workmen are affected, and the distress which exists is worse 
than has been experienced for many -years. It has been neces- 
sary to ask for public aid, and collections are being made, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents ) 


Manchester.—There is no specially new feature to notice with 
regard to the engineering industries of this district, or the condi- 
tion of the iron trade generally. As I have previously reported, 
engineering works, with the exception of a few establishments, 
here and there, which have specialities that keep them prett 
fully employed, are generally but indifferently supplied wit 
orders, many of them being very slack indeed, and there is, in 
most departments, only a very limited weight of new work either 
coming forward or in prospect. With regard to the iron trade, 
users, ‘oth of raw and manufactured material, still go on buying 
only from hand to mouth, in the belief that prices will have to be 
lower; but the present cost of production compels both makers 
and manofacturers to hold on to current prices, which, in most 
cases, are y unremunerative, and the general position of the 
market is a sort of dragging on from week to week. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but both for pig and finished iron there was only a very 
limited inquiry. For pig iron, prices, so far as makers’ quotations 
are concerned, are me very firmly maintained at late rates, 
and in some instances there is, if anything, rather a tendency to 
harden. Lancashire makers still quote on the basis of 44s, 6d. for 
forge, to 46s. for foundry, less 24, delivered Manchester, but at 
these figures they are doing only a moderate business. District 
makers, who are still well sold for the present, are very firm at 
fully late rates, and in some cases holding for rather better prices. 
In Lincolnshire iron business has been done at about 43s. 6d. to 
43s, 9d. for forge, to 45s. 6d. for foundry, less 2}, and the best 
foundry brands of Derbyshire are not now being quoted by makers 
anything under 493,, less 24, delivered Manchester ; for forge Derby- 
shire quotations remain at about 45s., which is scarcely more than 
nominal, as very little of this iron goes into actual consumption 
here. Outside brands offering in this market show no really 
quotable change from last week; but if anything, there is rather 
more firmness, and iron is not so readily obtainable through second 
hands under makers’ quotations, For delivery equal to Man- 
chester, foundry Middlesbrough ranges, according to brand, from 
about 48s, 4d. to 49s. 4d., net cash, and at the top figure one or 
two makers are very firm. Quotations for Scotch iron are not so 
irregular as they were, owing to st at ptionally low 
freights being less readily obtainable, and for delivery at 
the Lancashire an Govan can scarcely be quoted under 45s.; 
Carnbroe, 46s. 6d.; Eglinton, 478, 3d. to 47s, 6d.; and Glen- 
garnock, 48s, 6d., net prompt cash. 

The manufactured iron trade remains in very much the same 
depressed condition as reported for some time past. Very few of 
the forges are being kept going more than from hand to mouth, 
and although makers do not give way at all in their prices, which 
are already very low, there is underselling on the part of merchante, 
Delivered in the Manchester district, cashire makers do not 
quote anything under £5 15s. for bars, with North Staffordshire 
qualities ranging from £5 15s. to £5 17s. 6d.; Lancashire sheets 
average £7 5s., Staffordshire qualities £7 7s. 6d., and hoops £6 5s. 
for random up to £6 10s, for special cut lengths. 

Business all through the steel trade continues in a very unsatisfac- 
tory condition, Hematites meet with but a limited inquiry, and 

rices show g weakening tendency, 57s. 6d., less 24 per cent., 

ing about the average figure for good foundry — deli- 
coal here, ey ~ for very small parcels about 6d. above this 
figure would no doubt be quoted. Steel billets can be readily 
bought at £4 10s, but local and district makers still quote 
£4 11s, 6d. as their minimum, net cash, delivered in the Man- 
chester district. The depression in the shipbuilding industries is 
causing all descriptions of steel plates to be forced upon the 
market at very low figures. Ordinary boiler-making qualities can 
peop readily at about £7 per ton, delivered here, although 
some of the makers do not quote under £7 2s. 6d. to £7 5s., and 
common plates are offering at about £6 5s, to £6 7s, 6d. per ton. 

The metal market remains very quiet, but list rates show no 
material change, and delivered in the Manchester district are as 
under :—Solid drawn brass boiler tubes, 6}d.; solid drawn brass 
surface condenser tubes, 7}d.; solid drawn copper tubes, 7d.; 
brazed copper gas and steam tube, 74d.; ats brass gas tube, 
7d.; copper wire, 7d.; rolled brass, 54d.; wrought copper rivets, 
81.; cut copper nails, 8}d. to 9}d. eer Ib. 

For some time past Messrs. John Wild and Co., of Oldham 
have been experimenting upon improvements in steam traps, and 
they have now completed an entirely new design. The special 
feature of this new trap is, that it works altogether without 
floats, which is a complete departure from the general run of 
appliances of this description, which, with one or two exceptions, 
are worked by means of either hollow or solid floats. The 
mechanism is very simple, and consists of two valves, one at each 
end of a lever. Only the top valve is acted upon by the steam, 
and this is so weighted that if there is no water in the trap it will 
keep both valves closed, but when water accumulates in the _ 
in sufficient quantity the weight of water acts upon the lower en 
of the lever to such an extent that it overcomes the weighted 
valve above, and both valves are 7. The water then escapes 
through an outlet provided at the bottom until its weight is so 
reduced that the weighted valve above comes into action 
and closes both the valves, this operation ~reseon as the tra) 
fills and empties itself of water. A mud chamber is ine 
below the bottom valve, and the mud which collects can be easily 
removed are a hand hole at the bottom of the trap, Another 
arrangement of the same trap has also been constructed, so that it 
may form part of a range of steam pipes. The water and the 
steam rush into a separator, the water is drained into the trap, 
and the steam goes forward to the engine, dry and clean, This 
arrangement can be used separately for drying the steam and 
draining off the water to the boiler, supposing the level of the 
separator is above the level of the boiler, and a mud collector is 
also arranged at the bottom of the separator. It will be seen that 
by this arrangement the water, which is usually thrown out of the 
exhaust pipe from the engine and lost, can be economised, whilst 
only hot dry steam is in the engine. When the position is 
not such as to enable the water to flow back into the boiler, of 
course the chief advantage of the arrangement is in securing dry 
steam, the water being discharged in any convenient manner. 

In the coal trade business continues generally only slow, except 
that bouse fire qualities are moving off rather more freely, but 
even for these there is not, as yet, any actual re for winter 
requirements; and beyond a hardening tendency where sellers 
have been taking under list rates, there is no quotable change in 
prices. Common round coals continue more or less a drug upon 
the market, owing to the very indifferent demand for iron making, 
steam, and general manufacturing p and prices are weak 
and irregular. To move away anything like quantities, or to 
secure contracts, extremely be figures are in many cases 
being quoted, and at the pit mouth 7s. 6d. represents 
about the average price for ordina descriptions of steam 
and — coals. Engine fuel is only in muderate demand, 
and wit supplies more plentiful, prices are showing less 
firmness, In view of this, large users are holding back from 
contracting, in the expectation of still lower prices, whilst 
colliery proprietors are evidently endeavouring to prevent a 
recurrence of the excessively low contract prices of last year ; 
and a private meeting was, on Tuesday, held in Manchester, 
with a view of coming to some general ment as to the basis 
on which tenders should be sent in for the su; Pe such large 
consumers as the Associated Salt and Alkali Manufacturers, 
Pit prices average about 6s. to 6s. 3d. for best qualities of burgy, 
5s, tobs, 3d. for best slack, 4s, to 4s, 8d. for medium, and 3s, to 
8s, 6d, for common sorts, 

The shipping trade continues very depressed, owing, in a consider- 
able measure, to the large number of steamers now being laid up, and 
to the disorganisation of a good deal of traffic caused by the cholera 





tinue to be offered at the ports on the Mersey, and 8s. 6d. repre- 
sents the full average p obtainable in the open market for 
steam coal, delivered at the Garston Docks or the high level, 
en although in specia! cases 83, 9d. to 9s, per ton is still 
quoted, 

Barrow.—There is no material alteration to note in the position 
of the hematite pig iron trade. The demand from all sources is 
very quiet, and the consumption is small, as well on the part of 
steel makers as of general users, Prices are easy at 49s. 6d. for 
warrant iron net cash, but only about one transaction is noted 
during the week. Makers are asking 51s. for parcels of mixed 
Bessemer Nos, net f.o.b., but they are only doing a small business. 
There are only 39 furnaces on hematite blast, and one engaged on 
speigeleisen. The demand for the latter is not brisk, and prices 
are steady at 77s. 6d. net f.o.b. for 20 per cent. qualities. 

Iron ore is very weak in tone, and transactions are few in num- 
ber. Ordinary qualities are quoted at 9s. to 93. 6d. per ton net 
at mines, and Spanish qualities can be bought delivered at 9s, 

The steel trade shows no new life except in heavy rails, and this 
is mainly on account of the large colonial order for 25,000 tons 
placed with the Barrow Steel Company. The general demand for 
rails is not brisk, however, nor is there any prospect of improve- 
ment during the winter months. Heavy rails are quoted at 
£4 3s. per ton, light at £5 10s., and colliery rails at £6. Thsre 
is an absence of life in the steel shipbuilding material depart- 
ment. Shipbuilders are giving out but few orders, and the 
contracts in hand are small. Ship plates are at £5 12s. 6d., 
angles at £5 10s., and boiler plates at £6 15s. per ton. A weak 
tone characterises the tin bar trade, and also the trade in billets, 
blooms, slabs, wire rods, and merchant steel generally. The orders 
held are small, and none of them are ae for delivery. 

Shipbuilders and engineers are not booking any new orders, and 
there are very few on offer. Pros of trade in this line are 
very poor, and there is keen competition for the few orders offering. 
The strike at Barrow continues, and 1250 men are still out of 
work, No overtures are taking place between masters and men, 
and it seems likely that the strike may continue for some weeks, 
At the same time the men are aware of the great slackness in trade 
in other districts, 

The coal trade is quiet, and the consumption on manufacturing, 
shipping, and domestic account is comparatively limited. East 
Coast coke is in small consumption, but is still quoted at 19s. per 
ton delivered at West Coast furnaces. 

Shipping remains inactive. The exports of ig iron and steel 
this wech amounted to 18,933 tons, compared with 20,318 tons in 
the corresponding week of last year, a decrease of 1385 tons. The 
aggregate shipments ap to date this year represent 536,355 tons, 
compared with 721,422 tons in the corresponding period of last 
year, a decrease of 185,051 tons, 





THE SHEFFIELD DISTRICT, 
(From our own C ») 

DULNESS is still the dominant feature in the trade of Sheffield 
and district. The local iron market bas not changed since last 
week, While the great strike in the North lasted, the furnaces 
got out of condition owing to having to stand a long time. It 
took some months to bring them back to their former state, and 
during that process the best classes of Bessemer iron were scarce. 
Now there is no difficulty. All the furnaces are in efficient working 
order, and supplies are in excess of the requirements. East Coast 
hematites are quoted at 55s. to 56s, 6d., and West Coast brands at 
57s. 6d. to 59s. 6d., both delivered in Sheffield. Forge iron is 
rather firmer, the demand being more on a level with the supply. 
Derbyshire foundry is 45s, to 46s.; Lincolnshire, 44s. 6. to 
45s, ; No. 4 forge—both Derbyshire and Lincolnshire—is now 
at 40s, to 41s., all delivered in Sheffield. These prices are slightly 
better than were current a few months ago, but they leave too 
narrow a margin of profit to be pleasant. 

More business is reported in the crucible steel trade, by some of 
the makers who have a reputation for special brands. merally, 
however, there is no appreciable change for the better, some firms 
limiting their furnaces to half-time. Bessemer steel is in moderate 
demand, while prices rule steady. It is said that the Bessemer 
steel houses work more harmoniously together, and are not so prone 
to under-selling as the makers of crucible —. I saw it stated 
the other day that the rolling mills were being better employed ; 
but, on making inquiries this week, am sorry to find no corrobora- 
tion of this statement. The very contrary is the case. Some of 
the rolling mills are not running half-time, and all of them are badly 
off for orders. Thisisno mystery. The general staple industries of 
the town are in a deplorable condition—some manufacturers say they 
have not been so ill-off for work for twenty years—and as the 
rolling mills manipulate the raw matérial for the cutlery and other 
establishments, their condition is necessarily the key to the 
business being done. If the cutlers and others who use steel are 
slack, the rolling plant cannot possibly be briskly engaged. 

The unemployed are daily increasing. The engineering and 
moulding trades are now adding to the list. A considerable 
number has recently been discharged from several of the large 
works, The prospects of their being taken on again this winter 
are exceedingly faint. It is generally apprehended that a hard 
time is before thousands of our artisans before spring comes round 





iD. 

*eWhile thelocalcutlery manufacturers find it hopelessto make head- 
way against hostile tariffs, the Germans — be making a more 
stubborn resistance. The German cutlery firms are importing larger 
quantities of Sheffield steel than formerly, while at the same time 
they are receiving heavier consignments of ivory and pearl for 
hafting. These facts have only one meaning—the German must 
be taking a good deal of our trade in the markets where the 
prohibitive tariffs have practically closed the gate against British 
goods. I mentioned recently that the Indian market was being 
overrun by Solingen and other foreign markets. One of the local 
papers, pn this disheartening feature of Sheffield indus- 
try, sta in a leading article on the 23rd inst.:—‘‘ To-day 
hundreds of Sheffield craftsmen, who were at one time fully 
engaged for the Indian market, are walking the streets, and 
factories once filled with busy workers show a beggarly account of 
empty benches.” A ——- local cutlery firm, whose business 
connections cover every known market for cutlery ware, 
confirmed the foregoing statement by an extract from the 
letter of a customer of merchants with whom they deal. Thus 
wrote this customer :— ‘‘The demand has greatly fallen off on 
account of German cutlery selling much cheaper and the low 
rate of exchange increasing the cost, so our dealer will be 

lad if you will ask the makers to allow an interval of six weeks 

tween shipment of each lot.” The Sheffield firm add that the 
merchants referred to have been in the habit of paying them large 
sums for goods each year. 

A Sheffield manufacturer, who has just returned from the Con- 
tinent, gives a discouraging report of business everywhere he has 
travelled. In France, Belgium, Holland, &c., customers rigidly 
restricted their orders to immediate requirements. The cholera 
scare seemed to have had a most prejudicial effect. 

The coal trade remains very much as last reported. It is 
expected that the advance in household fuel, already made by 
some coalowners, will become general next month. An ordinary 
tonnage is being forwarded to London, where consumers are 
believed to be paying ey rates, though pit prices remain 
unaltered. At Barnsley, the heart of the Yorkshire coalfield, it is 
regarded as remarkable that amidst all the changes which the year 
has witnessed prices quoted for London are only 6d. per ton lower 
than last year. 

The War-office contract for spoons has been decided this week. 
The work is given out in two sections: (1) 6000 in equal monthly 
instalments during October, November, and December, 1892 ; and 








I mentioned some time ago a most effective smoke-consuming 
apparatus I had seen in operation at Messrs. John Round and 
Sons, Tador-street, Sheffield. Sir F. T. Mappin, Bart., M.P , the 
head of the Sheaf Works, and chairman of the Sheffield Gas 
Company, writes to the Sheffield papers earnestly advising all pro- 
prietors of steam engines to visit these works, ‘‘ and see for them- 
selves the great advantage and desirability of adopting the inven- 
tion,” 

Lord Masham—better known as Mr. Cunliffe-Lister, of the 
Manningham Mills, Bradford—has written a vigorous letter to the 
Sheffield Telegraph this week on our present fiscal system. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH the tone of trade generally in this district is dis- 
pondent, and no one looks for any move upwards during the 
winter half of the year, yet somewhat more business has this 
week been done than had to be reported last week ; and, further- 
more, prices of the better qualities of pig iron are somewhat 
stronger. The deliveries of pig iron are at present larger than 
they have been at any time this year, and though the output has 
been further increased this month, all that is made is going direct 
into consumption, and stocks are not accumulating. Probably 
this will continue to be the case until the end of October, when 
the northern navigation season is understood to close, and the 
demand usually slackens greatly. It is thus more the un- 
satisfactory prospects than the present state of affairs in the 
iron trade that is depressing the market so much, The 
blowing in of more furnaces during September is generally 
ed as unwise, for though it may not have much 
detrimental effect upon stocks and prices while the shipping 
season lasts, it will tell seriously upon prices afterwards. The 
output during the next few weeks will doubtless be dis 

of at something like the present profitable prices, but there will 
be a difficulty in getting rid of the enormous make when the 
shipping season has closed, and then stocks will be increased, with 
the result that prices will drop, and all the more quickly because 
the output will beso large. It certainly seems tobe “ overegging 
the pudding” to add to the furnaces in blast just when the re- 
quirements are about in the usual course of things to fall off. It 
must be remarked also that not only will the export requirements 
decline, but the home demands must likewise become smaller, 
judging from the condition and prospects of the finished iron an 
steel trades. It is curious to note that though the mills and 
forges are working more irregularly, most of them having to stop 
at times for want of orders, yet they are apparently consuming more 
pig iron, otherwise how account for the fact that decreasing stocks 
are coincident with an increased production and smaller exports, 
The iron is made, it does not go into stock, and an increased ton- 
nage is not exported, therefore the inference is that it is sent to 
inland consumers. The decrease in the exports is not due to 
smaller foreign requirements so much as to reduced deliveries to 
Scotland, Only a third of what wassent last autumn is new going 
from Cleveland to Scotland—only 500 tons per day, but it is sur- 
prising that even so much as this is sent when we consider the 
difference between Scotch and Cleveland pig at works is only 
1s. 9d. per ton, whereas it generally is 5s, per ton, and it should 
be that much to enable the Cleveland makers to deliver 
to the Scotch consumer on the same terms as the native 
producer. Now the Cleveland iron costs a Scotch con- 
sumer 3s, 3d. per ton more than the figure at which he can buy 
Scotch iron, and naturally at present there is a heavy withdrawal 
of Scotch iron from the stores, which tends to keep up the price of 
Scotch warrants. Makers here are at present somewhat indifferent 
to the Scotch demand—which has taken as much as a fourth of all 
the iron they made—because they are getting rid of their iron in 
other quarters. Sellers are the more inclined to adhere to their 
quotations, because it is stated that the oversold account in Cleve- 
land iron is very large, extending to nearly 60,000 tons, all falling 
due this year. The shipments of pig iron from Middlesbrough for 
September are not so good as were lcoked for. Up to the 28th 
they reached 49,905 tons, as compared with 56,299 tons in August, 
1892, and 83,416 tons in September, 1891, also to 28th. Notwith- 
standing the poor prospects of trade, the Cleveland Ironstone 
Miners’ Association deems this an opportune time to apply for an 
advance of 74 per cent. in wages, and they have asked their 
employers to meet the men’s representatives to discuss the 
question. 

There is not much iron of any kind available for sale, and. the 
price of No. 3 has been rather better this week, but the lower 
qualities have been somewhat easier, For prompt f.o.b. deliveries 
of No. 3 G.M.B, Cleveland pig 40s. has been the general figure, 
though 39s. 9d. was taken early in the week for small lots; but 
40s. has been given not only for October delivery, but also for 
November, though, as a rule, the price for November does not 
come within ls, of that. Middlesbrough warrants are not dealt in 
at all, business being at a perfect standstill, for ordinary consumers 
will not give the prices that holders want, and speculators 
altogether fear to touch them when the stock is so very small, and 
the value is likely rather to go down than up. Speculators have 
left Middlesbrough warrants severely alone for months, and since 
June there have been scarcely more than half a dozen transactions 
in them. Connals had in their stores last night only 11,072 tons of 
Cleveland pig iron, or 4822 tons decrease for September. No. 1 
foundry pig is 43s.; No. 4 foundry, 39s.; No. 4 forge, 37s. 9d.; 
mottled, 37s. 3d.; and white, 36s. 9d., all for prompt delivery. 
Mixed numbers of East Coast hematite can be obtained at 49s. per 
ton for a over the next two months. The quarantine 
regulations at Bilbao have not so far diminished the imports into 
the Tees or Tyne of hematite ore, while the prices are unaffected, 
12s, 3d. delivered ex-ship Tees being the regular figure for Rubio. 

The finished iron and steel industries are in a very unsatisfactory 
condition, and proprietors of mills and forges are badly situated 
with regard to orders in hand or in prospect, while profits are 
becoming a vanishing quantity. Manufacturers, owing to the keen 
competition of other districts, have had to reduce their quotations ; 
while, at the same time, they have not been able to cheapen the 
cost of pig iron or fuel. Few establishments are working fully, and 
fewer still are realising any profits. The North-Eastern Steel 
Company, at Middlesbrough, is erecting a special plant for mixing 
the molten pig iron prior to its being run into the Bessemer con- 
verter, as by that means they ex to obtain a more uniform 
quality of material, so that they will have less difficulty in working 
to the specifications of their customers. Messrs. Bolckow, Vaughan, 
and Co., are also far advanced with the erection of a similar plant 
at the Eston Steel Works, the cupola pm putting down being 
an enormons affair, capable of holding 120 tons of molten iron. 

A new concern—the Bedson Wire Manufacturing Company—has 
been formed, and has purchased a site in the Marsh district at 
Middlesbrough, where they intend to erect an entirely new works, 
which they hope to have in practical operation by the end of the 
year. Connected with the company are Messrs. Hay, of London; 
Mr. Bevan; some of the directors of the North-Eastern Steel 
Company; Mr. R. P. Dorman, Ayrton Rolling Mills, Middles- 
brough, who is managing director; and Mr. Bedson, who has been 
manager for Messrs. Richard Johnson and Nephew, wire 
manufacturers, Manchester. The only other wire-drawing esta- 
blishment in the Tees-side district is that of Messrs. Richard 
Hill and Co., Newport Wire Works. 

Wages at the finished ironworks in the North of England are 
to be reduced 3d. per ton in puddling, and 24 per cent. from all 
other mill and forge wages, to continue in force over October and 
November, and taking effect from the 26th September; Mr. 
Waterhouse’s official report to the Board of Conciliation and 
Arbitration as to the prices realised during July and August show- 





(2) 118,000 in equal monthly instalments between March and 





epidemic on the Continent. Excessive supplies of steam coal con- 





December, 1893, both months inclusive, 


ing a fall of 2s, 34d., the net average price being £5 7s. 5°39d, 
Rails declined 2°67d., plates, 1s, 0°34d. ; bars, 9°93d. ; and angles, 
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The deliveries reached 39,629 tons, or 20,400 
tons more than in May-June, when, however, operations were 
freatly hampered by the Durham Miners’ strike. The following is 
& ~ umary of the official figures for July-August, 1892 :— 


1s. 3°76a. per ton. 





Percentage Average net 
Description. Weight invoiced. of selling _ 
per 
Tons cwt. qr. Ib. £a 4@ 

Rails.. .. mw @28 SB. « BB... wa 3S OS 
Plates mee BR OD oe. oe BS... ao SOT 
Bars .. ne a es ew le ee. lw Se 
Angles “se ssw. Cl. CUCU CC. 5 5 4°84 
39,629 S$ 2 4 +. 100°00 5 7 5°39 


Messrs. R. and W. Hawthorn, Leslie, and Co., iron shipbuilders 
and engineers, at their annual meeting declared a dividend of 
3 per cent.; while Palmer’s Shipbuilding and Iron Company, at 
their annual meeting, had to report a loss on the year’s operations 
of £22,100. In order to bring the concern into a more flourishing 
condition, Sir Chas. M. Palmer, M.P., proposes to leave his seat at 
Grinkle Park, near Loftus, in Cleveland, and reside at Newcastle- 
on-Tyne, so as to devote the whole of his time to the supervision 
of the company. The losses of the company last year were mainly 
caused by wages disputes—first, the engineers’ strike, and then 
the Durham miners’ strike, both outside the control of the company. 

The Durham miners are about to ballot upon the eight hours’ 
question. They are asked to reply to the following queries :—(1) 
Are you in favour of the eight hours by Act of Parliament? Yes 
orno. (2) Are you in favour of the shortening of hours by trades 
union effort? Yesorno. The ballot papers are to be returned by 
October 8th. 

Mr. T. Mudd, of the Central Marine Engine Works, West 
Hartlepool, has introduced a new type of evaporator for use on 
shipboard, and the chief merit of the apparatus is that the heating 
surface can be very easily withdrawn into a position suitable for 
cleaning and overhaul. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been quiet this week, but 
business has been done at slightly upward rates for Scotch 
warrants. There has been nothing doing in Cleveland or hema- 
tite iron. Scotch has sold from 41s. 6d. to 41s, 8d. cash, Cleve- 
land is quoted nominally 39s. 9d., and hematite 49s. 

The following are the prices of pig iron:—G.M.B., f.o.b. at 
Glasgow, per ton, Nos. 1 and 3, 42s. ; Monkland, No. 1, 45s.; 
No. 3, 43s. 6d.; Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, 
No. 1, 48s.; No. 3, 46s, 6d.; . » Calder, 
Nos. 1, 51s. 6d.; Nos. 3, 47s. 6d.; Langloan, No. 1, 52s, 6d.; 
No. 3, 46s. 6d.; Coltnees, No. 1, 6d.; No. 3, 49s. 6d. 
Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 47s.; Dal- 
mellington, No, 1, 49s. 6d.; No. 8, 47s. 6d.; Eglinton, No. 1, 
47s. 6d.; No. 8, 46s. 6d.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 
49s, 6d.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
have been 9606 tons, compared with 8429 in the i 
week of last year. There was dispatched to Canada 1 tons ; 
Sonth America, 270; India, 80; A ia, 220; France, 52; Italy, 
422; Germany, 476; Russia, 710; Holland, 707; Belgium, 20; 


we 


able item, and foreshadows unmistakeably a pronounced decline 
in wages. is relief is now urgently en hi 

On Saturday there was a sudden stoppage of the Maritime 
a —_ ‘ontypridd = 500 eee gy — net of work, 

ut the stoppage is hoped, and ex: , to be only a tem ry 
one. About half the number employed belong to the Miners’ 
Federation of Great Britain. 

Against this item of bad news I have to place one good one, 
and that is that sinking operations on a large scale are to 
at Carnes Town, near the Aberdare Junction. Sinking operations 
are also going on near Port Talbot in search of coal on the line of 
the Morfa seams. This, in view of the Port Talbot Dock extension, 
premises well. 

Midweek on ’Change at Cardiff things looked a trifle better for 
i diate shi ts; bookings for future showed no change, 





and prices were weak. 

Coke shows no a ag nor is it likely to do so until 
matters improve in the iron trade. Present prices, Cardiff, are : 
16s. to 16s. 6d. furnace; foundry, 18s. 6d. to 19s, At Swanssa 
figures are still lower, furnace being from 14s. to 15s., and foundry, 
17s. to 18s, Patent fuel at Cardiff and Swansea ranges from 
10s. 9d. to lls. Pitwood, Cardiff, is very inactive, prices are at 
14s, 9d. to 15s.; Swansea, 17s. to 17s. 6d. Patent fuel is by no 
ae brisk ; one good cargo left Swansea last week, 5390 tons for 

y. 

There is no lifting of the cloud so far that hangs over the iron 
and steel industries. At Cyfarthfa the completion of tin-bar orders 
has kept up a moderate activity, but at Dowlais, which was visited 
this week by Lord Wimborne and Lord Randolph Churchill, 
several portions of the works not in requirement are being closed ; 
and with the great and increasing make of pig at New Dowlais, 
Cardiff, further limitation is likely, as most A ‘the make is sent up 
to the old works, 

From Swansea to Blaenavon the lack of vitality in steel make 
is very evident, and employers have not only to contend with bad 
trade, but labour questions remain ensetihed. The Cyfarthfa and 


Dowlais Company, which are vely assessed to the poor, 
one at £7500 and the other at £15, ), appealed on Saturday at the 
Merthyr Board of Guardi forar tion, and a vig 








argu- 
ment was adduced by Mr. E. P. Martin on the part of Dowlais, 
and Mr. Wm. Evans for Cyfarthfa. The chairman, however, 
considered that the assessment was under the mark, and the 
appeal was dismissed. Mr. Martin intimated that they would not 
be satisfied with the decision, but would go to a higher Court. 

Quotations in iron and steel remain with little c’ , though a 
slight reduction is likely when anything like good business offers, 
which is rare. Pig of both kinds is in fair demand, but as for 
rails no order of any itude has been seen for some time, 
Dowlais doing the best of what may be named an insignificant 
trade. Decido and Bilbao ore, nevertheless, has been imported 
freely, showing that prospects are not irreclaimably bad if men are 
tractable. Ebbw Vale has started again. 

Tin-plate continues in the matter of production upon the down 
grade. It was estimated on Change, Swansea, this week that the 
falling off in production amounts fully to 40 per cent. Every day 
brings notice of additional ——a of works, and unless an im- 

rovement sets in I am there will be great disaster and 
estitution in the trade. The number of men, women, and girls 
out of work is now very It must not be forgotten that a 
moiety of the distress at least is due to the perversity of the men. 
Employers have been hampered in every way, wages have been 





Spain and Portugal, 50 ; other countries, 835; the coastwise ship- 

sae yon being 4215 tons, against 3130 in the corresponding week of 
ear. 

There is no change in the number of furnaces in blast in Scotland, 

which is seventy-eight—thirty-eight making ordinary and special 

brands, thirty-three hematite, and seven basic—compared with 

seventy-five at this date last year. 

There is a steady decrease in the stock of oo in Glasgow 
warrant stores, and the reduction in the past week has been about 
5500 tons. The total stock now amounts to 380,000 tons, which is 
120,000 tons less than at the end of September, 1891. 

The foundry trades are quiet, there being a scarcity of miscel- 
laneous orders. Tube makers are slack. There is a rather better 
prospect for makers of cast iron pipes, although the contracts are, 
in some cases, being long delayed in their settlement. 

There is no improvement to note in the position of the steel 
trade. Business is extremely dull, and so far no one can say how 
long the depression is likely tolast. Prices are somewhat irregular, 
but it is not thought that more than £5_15s., less 5 per cent., is 
obtainable for Siemens’ ship plates. The shipbuilding industry is 
fast declining, and a revival is not yy until an improvement 
takes place in the freight market. In the meantime the steel 
makers will be largely dependent on miscellaneous orders, of which 
there are at present none too many to be had. 

The finished iron trade is quiet, especially in the export branch. 
Some makers are fairly well supplied with work, while others are 
slack. In all cases reports show future business to be scarce, prices 
are without material alteration, although it is evident that makers 
would not be disinclined to allow concessions if they could get 
their own costs reduced. 

The iron and steel manufactured goods my from Glasgow 
during the week embrace machinery to the value of £24,695, of 
which £6480 represents sewing machines, steel goods £17,180, and 
miscellaneous iron goods £12,200. 

There is not much change this week in the position of the coal 
trade. The home inquiry is weak ; but there is still a fair volume 
of business in the shipping department. . Ell coals are in the best 
demand, and consequently firmest in price. The inquiry for steam 
coals is exceedingly backward, and main and splint are quiet. The 
prices at Glasgow elaen are :— Main, 7s.; splint, 7s. 6d. to 7s, 9d.; 
ell, 8s. to 8s, 3d.; and steam, 9s, 6d. to 9s, 9d. per ton. 

The coalmasters of Lanarkshire and Slamannan have intimated a 
—- - 6d. per day in the colliers’ wages, to take effect on 

tober 6th. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE has been an increase in the port business at Cardiff, and 
it is expected from ey signs that this will be maintained for a 
time. Last week Bute Dock coal and coke shipments totalled 
145,984 tons, Barry total came to 79,273 tons, and Penarth 32,923 
tons. Taking this, with Bute imports of 47,044 tons, it will be seen 
that in the face of a declining coal trade a fair amount of business 
has been done. 

From one end of the coalfield to the other bad signs are to the 
front, and very few of the collieries are working full time. In 
addition, low prices are now common occurrences, and I was 
assured this week by one of the principals in a large colliery firm 
that every ton sent down to port was sent at a loss. 

The pressure of low prices has rendered it ni to economire 
in every possible way, and it may be expected that the initiative of 
Cyfarthfa and Dowlais, who obtained a remission of 20 per cent. 
upon appeal to the Merthyr Assessment Committee on y 
last, will be wideiy follo 

Early in the week on Change at Cardiff it was generally feared 
that a further drop in coal prices was imminent. Bost steam coal 
was freely offered for 10s. 9d. to 11s. 3d. ; seconds, 9s, 9d. to 
10s. 3d. ; and Monmouthshire from 9s. 6d., while an inferior coal 
could be bought at 8s. 6d. Small steam is selling at 5s. 3d. to 
6s. 3d. House coals are a little better, and getting decidedly 
firmer. Best is being quoted at 12s. to 12s. 3d; No. 3 Rhondda} 
11s. 6d. ; and brush, 9s. 6d.; small, &s. 

It will be noticed, as an evid that the outlook is not alto- 
gether bad, that no sudden fall has taken place. Coalowners have 
still a hope in a slight improvement being ible, and the decline 
genetally is a small one, though it has continued now for 





some time, and amounts, when taken collectively, to a consider- 





tained at too high a mark, and when they have sought to intro- 
duce machinery they have been ‘“‘ blocked.” The same incon- 
siderateness is being shown in the steel trade, a section of work- 
men, the mechanics, numbering at one works from fifty to sixty, 
literally keeping thousands from employment. 

It was remarked in Swansea this week, as a agin fact, that 
notwithstanding the depression in tin-plates, and the inaction in 
the United States, shipments were very large. Last week ship- 
ments were 62,358 boxes, and receipts 65,642. The stocks now on 
hand amount to 177,675 boxes. I note from a list of fixtures to 
load in the course of the week that there are four large cargoes to 
go to America, one to Russia, two to France, and one to Genoa; so 
if, as expected, the quantity received from works be small, a good 
inroad will be made in stock. Quotations remain: Steel cokes, 
from 12s, to 12s, 3d.; Siemens, 12s. 3d. to 12s. 6d.; ternes, 22s., 
24s., 26s.; and best charcoal, 13s. 6d. to 13s. 9d. Bessemer bars 
are quoted from £4 12s, 6d., and Siemens from £5, 

Trouble amongst the Bristol Channel seamen is again threatened. 

is d that a 1 order has been issued by the execu- 
tive committee of the National Am ted Society of Sailors and 
Firemen, that the whole of the available sailors and firemen in port 
at Cardiff, Barry, and Penarth, and other ports in the channel, are 
to come out on strike in order to effect a return to the old rates of 


y- 
i well-informed local authority bas been to the trouble of collect- 
ing a list of present wages, from which it will be seen that in the 
face of the existing coal depression there is little or no ground for 
complaint. Sailors, different grades, £2 10s. and £3 per month, 
on foreign-going steamers; £1 17s. 6d. to £1 on weekly 
boats ; sailing vessels from £2 10s. ; ie 5s. per dey, boiler 
cleaners 6s, per day, overtime paid for at 8d. per hour; Saturday 
afternoon and y, ls. The latest news is to the effect that at 
Barry this week the captains of the Cymbeline and Southgate 
shipped crews at rates varying from £4 5s. to £4 10s, per month, 
At Penarth also a crew has shipped at the same rate. 

The question of shortages has been discussed between Cardiff 
and Dieppe, and, though a troublesome subject, the question has 
been handled in a most commendable spirit by both parties. 
France suggests an allowance of 1 per cent. Dock questions are to 
the front. The great scheme of extension oe tg one | Bristol has 
been carried by committee, and will forthwith be adopted. Mr. 
Laws, of Hull, has been appointed harbour superintendent at 
Swansea. The ion of a transference of mail steamers from 
Liverpool to Southampton has started a discussion at Milford 
Haven again. An advocate of the — merits of the place points 
out, ‘‘ that according to the Admiralty lists it offers the only perfect 
and accessible shelter from all winds and at all times between the 
Land’s End and Holyhead.” 











NOTES FROM GERMANY. 


(From our own Correspondent.) 


In Silesia the general iron business has not improved during the 
week, and prospects are rather unfavourable. In the pig iron 
department there has been a somewhat firmer tone ek yy tomer 
but, on the whole, very few new orders are being p! . Regard- 
ing the state of the malleable iron branch, bars are moving rather 
better than last week ; girders, too, have been in fair request, 
though nothing to boast off. Sheets meet with comparatively 
senior gg my heavy plates are reported as rather 
neglected. hine and wagon factories are but insufficiently 
—— generally speaking, and quite a number of men have 
been disc! 


The position of the Austro-Hu iron market remains with- 
out any noticeable new feat e firm, and in some parts even 
lively, tone in the pig iron trade has been well maintained 
throughout last week. On the malleable iron market rather less 
reserve is practised on the of consumers, and the slightly 
advanced prices of bars plates are generally without 
questioning, so that the business done in these les may be 
termed a tolerably Oe one, demand being about equal to con- 
sumption. For girders there has been less inquiry, the build 
season having turned out less favourable than was at first frown > 
The machine factories also rt themselves rather weakly 
occupied just at present, Official quotations have remained the 
same as last week. 








—————.., 
a 


Altho’ demand has been slowly decreasing on the French 
iron market for some time pet the — tone of the iron 
industry cannot be termed a one. Inthe Haute Marne dig. 
trict works are sufficiently supplied with orders of older date, 
Scarcity of water, however, has obliged some establishments tg 
limit production. Prices are, on the whole, rather firmly main. 
tained. Bars, second quality, were 150f. p.t. last week, 6 
foundries have, in many instances, been 3 oy of decrease 
in demand just lately. In the Department Nord ‘the iron trade 
is in much the same condition, while in Paris dealers have suo. 
ceeded, by underquoting each other, to bring the price for bars 
down on 155f. This would mean 140f. p.t. for bars free at works, 
Girders have been paid with 165f. p.t. Wire nails are exceeding} 
neglected, a weakness in demand baing generally complained o 
Castings meet with ready inquiry. ? 

Business on the Belgian iron market continues to move on in a 
dull, hand-to-mouth fashion, consumers covering only their most 
immediate requirements. There are some orders coming in for 
bars as well as for girders, but, being of the most limited descrip. 
tion they cannot expected to have any influence on prices 
which continue as weak as before. ; 

A quiet but pretty firm and —_ tone characterises the iron 
and steel industries of Rheinland-Westphalia. With regard tothe 
iron ore trade, there has been rather a decrease in demand per. 
ceptible in the Siegerland during the week. Spathose iron org 
continues to be noted M. 9 to 9:20 p.t., occasionally M. 9°60 p.t,: 
roasted ditto M. 11 to M. 12°50 p.t. at mines. Inferior qualities 
are quoted M. 10 to pa Nassau red iron ore, 50 p.c. contents 
is paid with M. 9 to 9 .t. free Dillenburg. In Luxemburg and 
Lorraine, minette is paid with M 2°40, 2 60, and 3:20 p.t., accord. 
ing to quality. In the pig iron trade there has been decidedly less 
animation perceptible this week. Some blast furnace works have 
orders that will reach into middle of December. Fresh orders 
are coming in but scantily. Spiegeleisen continues to be 
paid with M. 55 for the 10 to 12 p.c. grade, and is fairly 
well inquired for for small lots and immediate requirements, 
Rhenish-Westphalian forge pig No. 1 stands at M. 50 to 
51 p.t.; No. 3, 45 to 46 p.t.; Siegerland quality, M. 48 to 49 p.t,; 
Hematite, M. 66 p.t.; foundry Pig No, 1 costs M. 66 ; No. 3, M. 58 
p-t.; basic, M. 47°50 to 48°50 p.t.; Bessemer, M. 54 to 55 p.t. at 


works, 
Com to last week, there is somewhat less doing in the 
finished iron department. The fair inquiry and firm tone of pre- 


vious months has given way to a certain stagnation, which, in 
many instances, has been brought into connection with the cholera 
panic. The employment of the worksis in many cases an irregular 
and unsatisfactory one. 

Prices for bars, having been raised M. 2°50 p.t. by the Conven- 
tion, may be regarded as paying. There is a quiet demand for 
hoops, The former lively uest for plates has been well main- 
tained, on the whole; sheets also are — well inquired for, but 
still production exceeds — and prices do not appear 
inclined to move in an upward irection. e machine factories 
are irregularly occupied ; wire and wire nails are unchanged, while 


rivets appear to be rather worse off than ever. The employment 
of the tube foundries, though irregular in many instances, may 
still be regarded as fairly ; M. 120 p.t. is the price fixed. 


Within the course of this month | orders for rails will be 
given out, it is reported 36,342 t.; of which 27,844 t. will be re- 
— by the Bromubrg Railway Administration, 4094 t. Altona, 

144 t. Breslau, and 260t, Strasburg, besides some good orders for 
light section rails will be given out by mines of St. Jobann- 


Saarbriicken. 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 11750 to 122; angles, M. 127°50 to 130; 
girders, M. 87 to 90; hoops, M. 130 to 137°50 ; billets in basic an 
Bessemer, M. 85; heavy boiler plates, M. 160 to 165; tank ditto, 
M. 150; steel plates, M. 150 to 155; tank ditto, M. 140; sheets, 
M. 140 to 150 ; Siegen thin sheets, M. 135; in steel, M. 133; iron wire 
rods, common quality, M. 125; drawn wire in iron or steel, 
M. 127 to 130; wire nails, M. 130; rivets, M. 155; steel rails, 
M. 141 to 120; fish-plates, M. 117 to 135; steel sleepers, M. 120 
to 123; complete sets of wheels and axles, M. 275 to 285 ; axles, 
M. 220; steel tires, M. 210 to 230 ; light section rails, M. 95 to 100, 
po te yo steel — 4 _ fe le Gee have 

uced, the month of Au , orge pig; 
48,630 t. basic, nF 9320 t. foundry pig ; in all, 80,399 tons, 

In July, 1892, production was 79,995 t., showing an increase of 
5 p.c._ this mon In August, 1891, production was 70,307 t., 
being 14°4 p.c, less than this year. 

The to roduction of pig iron in Germany, including Luxem- 
burg, was, during the month of A 1892, 401,163t., of which 
151,910 t. were forge pig and spiegeleisen, 19,761 t. Bessemer, 
176,863 t. basic, and 52,629t. foundry pig. Productionin August, 
1891, amounted to 392,233 t.; in July, 1892, it was 393,893 t. 
From January lst to August 31st, 1892, 3,191,183 t. were pro- 
duced, against 2,904,755 t. for the same period the year before. 

Official statistics show that during the first two quarters of 
1892, 342 coal-pits were worked, against 333 in the year before. 
Of these 172 fall to the Dortmund district, 131 to the district of 
Breslau, 26 to Bonn, 10 to Klausthal, and 3 to the mining district 
of Halle. Total output of coal was 31,130,606 t., against 
32,391,126 t. in 1891, showing a decrease in output of 1,260,520t. 
In the mining district of Breslau the decrease amounted to 
685,307 t.; Dortmund , 492,703 t.; Klausthal, 44,510 t.; Bonn, 

00 t.; and in the district of Halle, 963 +t. Sale has gone down 
from 31,295,445 t. to 29,876,000 t. 

In spite of the decrease in output, the number of men em- 
ployed was higher than in previous years, On an average 257,439 
men were employed, against 246,099 in 1891. The produc- 
tion of brown pa was 8,299,647 t., inst 8,035,893. in 1891. 
Sale was 6,597,804 t., 6,584,277 t. in 1891. The number 
of men employed was 30,299, inst 28,675 in the year before. 

It has been stated that in 1891 ten boiler expl occurred, 
while during the fifteen years from 1877 to 1891 on an average 
15°5 explosions occurred per annum. By the explosions in 1891 
ten persons were injured, of whom three were — ap ogg 3 and seven 
only slightly hurt. Within the years from 1877 to 1891 thirty- 
nine persons were injured per annum. In all, the number of 
explosions during the last fifteen years was 230, the number of 
persons who met with accidents 587, of whom 194 were killed, 109 
severely, and 284 lightly injured. 

Up to present date a’ 7000 persons have died of cholera at 
Hamburg. 





NavaL ENGINEER APPOINTMENT.—The following appointment 

been made at the Admiralty:—Chief Engineer, John W. 

Midgley, to the Sphinx, to date June 30th, in lieu of appointment 
taking effect from July 16th. 


Fixspury SPeciat LecturEs.—We have been asked to draw 
attention to the ‘‘ ” courses of lectures which are to be 
given this autumn—in addition to the regular courses—at the City 
and Guilds’ Technical College, Finsbury. Professor John Perry, 
F.R.8., will give throughout the winter on Friday evenings 4 
course on wy of Higher Mathematics in ineering, 
comprising in the lectures the subjects which in former years he 
has treated in short courses, such as the application of the 
Differential and Integral Calculus to Engineering Problems, the 
use of Spherical Harmonies, and of Fourier’s Theorem. Mr. W. U. 
Clinton will give a short course on Vector Methods of Calculation. 
Professor Perry will also give four lectures.on ‘‘Gas and Oil 
Engines,” to which course Mr. R. Johnston will add four lessons in 
the drawing-office u ‘*Machine Design as Exemplified in Gas 
and Oil es.” Mr. G. H. Robertson will lecture on Accumula- 
to After Christmas Professor Silvanus 
Thompson will give four lectures on Central Stations for Electric 
Ligh 
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AMERIOAN NOTES, 


(From our own Correspondent.) 
Ngw York, September 22nd, 

[TRANSACTIONS amounting to 30,000 tons of 
steel billets have just been closed, Sales of 
11,000 tons of steel rails have been made, 
Yoreign basic billets have been contracted for, 
and a few lots of foreign rods have been ordered, 
Crude iron is quite active at Southern points. 
The iron trade is growing in en ot but prices 
are still very low. Bridge material of all kinds is 
high and scarce. Merchant iron mills are 
crowded throughout the country. Sheet mills 
are loaded up with work. Tho manufacturers 
anticipate stronger rices on the approach of 
winter, because of the low condition of iron and 
stocks in distributors’ hands, A great deal of 
elevated railroad and bridge work is to be done, 
and engineers are now completing their specifica- 
tions. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday afternoon the s,s, Darius was 
launched by William Doxford and Sons for 
Archibald Currie and Company, cf Melbourne, 
Victoria. 

Messrs. Fleming and Ferguson, shipbuilders 
and engineers, Paisley, launched on September 
23rd the second of two twin-screw 1000-ton hopper 
barges, which they are constructing for the Clyde 
Trustees. Her dimensions are 200ft. by 34ft. by 
15ft. 6in. She has a hopper capacity of 20,000 
cubic feet. Hopper doors are worked by improved 
steam friction gearing, and she will be fitted by 
the builders with two sets of triple-expansion 
engines, and all the most improved modern 
appliances for vessels of this type. 

The screw steamer Thebes has had a new 
boiler of 160 lb. working pressure, fitted by 
Messrs. David Rollo and Sons, of Liverpool. The 
high-pressure cylinder has been removed, and a 
new cylinder fitted, of suitable dimensions for 
using the high pressure carried. A very exten- 
sive aieal has been given to the hull and 
machinery. A deep ballast tank has been built 
forward of machinery s , having complete 
pumping arrangement, All the work was to the 
specification of Messrs. Wm. Esplen and So 
consulting engineers to Messrs, James Moss 
Co., the owners of the vessel. The Thebes pro- 
ceeded on her voyage to Alexandria on Monday 
afternoon after a successful trial run. 

On Saturday the s,s, Pendarves left the No, 2 
Dockyard of Sir Raylton Dixon and Co., Middles- 
brough, for her official trial trip, which was in 
every way most satisfactory, and at the completion 
the vessel left for Cardiff to load for Port Said. 
This vessel has been built to the order of Mr. R. 
B. Chellew, of Truro, and is the eighth vessel 
belonging to this fleet. She is of the partial 
awning deck t the principal dimensions being: 
Length over ail, 31lft.; beam, 40ft; depth 
moulded, 22ft, 10}in.; and she will carry about 
4000 tons deadweight, The construction of the 
vessel has been under the superintendence of Mr. 
George Walker, M.I.N.A., of London. The 
engines have been fitted by Messrs, Thomas 
Richardson and Sons, of Hartlepool, the cylinders 
being 23in., 374in., and 614in. by 39in. stroke. 

The Etelka, built by Messrs, Sir W. G. Arm- 
strong, Mitchell and Co., to the order of the Mine- 
raliil Raffinerie Action Gesellschaft, forthe carri 
of petroleum in bulk, was launched from the 
builders Walker yard on 27th inst. She is 290ft. 
long, 37ft. 6in. beam, -and 27ft. 6in. deep, and 
capable of carrying about 3000 tons of oil. The 
tanks are filled and emptied by two powerful) pumps 
capable of discharging all cargo in about twenty 
hours through a —— system of pipes so 
designed that all possible contingencies can be 
met, and special arrangements are made for 
filling or discharge in the shortest time when any 
berth cannot be obtained. The vessel has been 
inspected duri construction by Messrs, 
Flannery, Baggallay, and Johnson, of London 
and Liverpool, and has all the latest improve- 
ments for the requirements of her special 
service, 

Daring last month we reported the launch of a 
very fine screw steamer from the yard of Messrs, 
Wm. Gray and Co., of West Hartlepool, for 
local owners, viz., the s,s. Hildawell. e vessel 
is owned by Messrs, Hans Erichsen, G. B. 
Harland, and Captain T, W. Willis, all of West 
Hartlepool. She is 300ft. in length, 39ft. in 
breadth, and 22ft., 10in. in depth, and carries a 
deadweight of nearly 4000 tons. The vessel is 
a well fitted for a cargo boat, —— 
excellent saloon and cabin accommodation al 
she takes Lloyd’s highest class, She is it on 
the web-frame system, and fitted with cellular 
double bottom throughout. Her steam winches, 
steam s gear, and steam windlass gear, 
are driven by two 3 donkey boilers fitted in a 
recess inthe stokehold, The engines are supplied 
from the Central Marine Works, and 
have cylinders 22in., 35in., and 59in. diameter, 
with a piston stroke of 39in., and two large steel 
boilers working at a pressure of 160 1b. per square 
inch, The vessel red an average 8) 
over four hours of about 114 knots, everything 
working in the most perfect manner ble. 
The engines were driven at a speed of eighty 
revolutions per minute without occasio apy 
heating or trouble of any kind, the trial bei 
considered highly satisfactory by all on board. 

On Thursday, the 22nd ember, there was 
launched from the yard of the Tyne Iron Ship- 
building Company, of Willington Quay-on-Tyne, 
a steel screw steamer built on account of Messrs. 
Wigham, Richardson, and Company, for the 
Ro al Hungarian Steam Navigation Company 

dria,” and of the following dimensions, viz’:— 
Length, 248ft.; breadth, 34ft. ; dept, 23ft. 4in, 
moulded, and built to the highest class of Lloyd’s, 
100.Al. This vessel has water ballast fitted 
right fore and aft on the cellular system, and is 
po’ bee henge 5 motes en poptecngee pod the 

oading of ca: cluding 
four extra Sonatiel aotuinagtintes steam 
winches, direct-acting steam windlass, large 
donkey boiler, steam steering gear, and 
Hastie’s screw raft. The engines, which 
are to be supplied by Messrs. W 
Richardson, and Co., eptune Works New- 
castle, are of the triple-expansion type, of 
large power, to drive ten knots per hour at sea. 








On leaving the ways the vessel was named the 
Rakoczy by Miss Lizzie Rolland, daughter of the 
superintendent of the company. 

n Saturday, the 24th inst., Messrs. Lobnitz 
and Co, launched from their yard at Renfrew a 
very powerful twin-screw tug for the Abeilles 
Towing Company, of Havre, Rouen, &c. The 
vessel was named Abeille No. 10 by Mademoiselle 
Le Bron de Vexela. The owners were represented 
by Monsieur FP. Wursthon, who has inspected the 
construction of the vessel and machinery. This 
tug will be one of the most powerful of her type 
afloat, and is specially designed to exert an 
immense towing power. Her lines are such that 
she will attain a high rate of speed, and be a first- 
class sea boat so as to ride out with ease the 
heaviest gales. Her dimensions are 142ft. lon 
between perpendiculars by 26ft. moulded breadth 
by 15ft. Gin. moulded depth. She is arranged 
with bridge deck, with chart house on top, and all 
the most recent improvements for working the 
vessel. She has a special steam windlass arranged 
for rapidly hauling in hawsers, &c., and is fitted 
with most improved towing hooks, beams, and 
other fittings wquired in a Jarge modern tug. 
Her twin-screw machinery is of the triple-expan- 
sion type, and consists of two independent sets of 
engines each having three cranks, and of the most 
recent and approved design, with steam starting 
and reversing gear. There are double telegraphs 
from bridge to engine-room, with speaking tu 
and all arrangements very complete for the rapid 
and efficient manceuvring of the vessel. She is 
fitted with two large single-ended boilers for a 
working steam pressure of 1601]b,, and when at 
work the machinery will develope over one thousand 
indica‘ horse-power. This wil' be the tenth 
steam tug which the Abeilles Towing Company 
has placed on its service at Havre. The vessel 
has built under special survey and to take 
the highest class in Bureau Veritas, and is con- 
structed throughout of mild steel of strength 
ou excess of the required scantlings. 

On Thursday afternoon, the 22nd inst., Messrs. 
Craig, Taylor and Co., launched from their 
Thornaby shipbuilding yard, Thornaby-on-Tees, 
the largest vessel that they have as yet built. 
Her dimensions are :—Length, 343ft.; breadth, 
42ft.; depth moulded to spar deck, 28ft. The 
vessel has been built with top-gallant fore- 
castle, long bridge and Poop, and has triple- 
ee engines by Mr. John Dickinson, 
Palmers Hill Engine Works, Sunderland, of 
the following sizes :—25in., 40in., 66in., by 45in. 
stroke, with two large double-ended boilers of 
Siemens-Martin steel, fitted with Fox’s corru- 
agen furnaces, and constructed throughout 
or a working pressure of 1501lb. to the square 
inch, The machinery is fitted with all the 
latest improvements, and is placed amidships, 
which is quite a novelty in vessels built for carry- 
ing oil in bulk. er-dams are at each end of 
the engine room, and in other parts of the vessel, 
for the purpose of promoting safety. The vessel 
is fitted with steam winches, steam steering gear, 
steam windlass, also steam heating and cook- 
ing ar ments, all of the latest improve- 
ments, She has also a very snug and inge- 
nious system of telescopic masts to fit her for 
her special charter. The vessel and machinery 
are built to the highest class at Lloyd’s, and she 
is provided with electric light by Mr. Francis G. 
Hart, of London, and a powerful set of duplex 
poe be Mr. A. G. Mumford, of Colchester. 

he been built to the order of Mr. John 8. 
Barwick, Sunderland, for Mr, Alfred Suart, of 
London, and under the superintendence of Mr. 
George Mina, of Bishopsgate-street 
Within, London, the well-known expert in the 
construction of oil vessels, and we believe he is 
thoroughly satisfied with the workmanship, which 
is of a very high and special quality. ‘The tanks 
have all been tested on the stocks to the entire 
satisfaction of Lloyd’s and the owners’ surveyors, 
having a pressure of 15ft. above the height of the 
main deck. She will proceed at once to Sunder- 
land for her engines. As the vessel was leaving 
the ways, she was named L’Oriflamme by Mrs, 
G. B, bag of Cleveland View, Thornaby-on- 
Tees, wife of the senior partner. 








EXPERIMENTS ON FLAME 
SPECTRA* 


Tue author exhibited his apparatus for sepa- 
tating the two cones of combustion which con- 
stitute a Bunsen flame, and showed how it 
afforded a means of ascertaining which part of 
the flame took part in the production of the 
spectra observed when metallic salts are intro- 
duced into non-luminous flames. The main con- 
clusion derived was, that spectral effects are 
dependent in the cases investigated, on radiations 
produced during chemical change and not to 
molecular vibrations induced by external heating. 
An experiment was shown in which bee po of a 
solution of a copper salt was introduced into the 
two se cones of a non-luminous flame. 
Decomposition of the salt took place in the inner 
and hotter cone without the production of a 
spectrum, whilst the products of decomposition 
on reaching the outer flame tinged it a brilliant 
green. This spectrum was thus shown to depend 
on chemical action and not merely on external 
heating, the action in this case being evidently 
the formation of copper oxide. The formation of 
copper chloride which could be effected by intrc- 
ducing a thread of asbestos moistened with 
hydrochloric acid in the outer cone gave a 
beautiful blue colour. Gold chloride similarly 
—— was decomposed also in the lower cone 
without producing a spectrum. The separated 


Id passed into the “oe flame which was 
aintly ti 3; but if a little hydrochloric acid 
were introduced a beautiful green colour—due to 


Id chloride— was observed. The action 

tween gold and hydrochloric acid at ——— 
ture above that at which gold chloride di tes, 
and below that at which hydrochloric acid disso- 
ciates, seemed highly anomalous. The author 
did not wish at — to draw any final conclu- 
sions, but considered that his a dis- 
closed the necessity for a thorough study of the 
chemical reactions taking place when metallic 
= are producing spectra in non-luminous 

ames, 


* British Association, Section A, abstract of paper 
by Arthur Smithells, B.Sc. 





THE PATENT JOURNAL. 
Condensed from ‘The IUustrated Oficial Journal of 


Application for Letters Patent. 

«’» When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

15th September, 1892. 

16,477. WasHeR with Avromatic Syruoy, F. Alston, 
Birmingham. 

16,478. VeLocipeps Pepats, C. A. and F. J. Miller, 
Birmingham. 

16,479. FLusninc-our Water Ciosets, J. Keal, Man- 
chester. 

16,480. Botrte Stoppers, A. Harrison, J. Forshaw, 
jun., and T. Taylor, Liv: L. 

16,481. Pamtine VionerTe Psrotocrapus, J. C. Row- 
botham, Bradford. 

16,482. Wire Spoxes for Wueexis, W. Kendal and A. 
W. Perkins, Birmingham. 

16,483. Nurs and Bouts of Bore:s, J. Bird, Bir- 
mingham. 

= Mecuanism for Looms, A. Burrows and W. 


nD, ley. 

16,485. SLIVER Uay for the Text1L¢ Traves, J. Bridge, 
Accrington. 

— SrergocraPh, K.Gengndgel, St. Leonard’s- 
on- 

16,487. Finre Door Mat, G. Thwaites, Newcastle-on- 

ne. 

— Fiats for Carpine Encines, W. Walton, Man- 
chester. 

16,489. ELecrricaL Rock Dri.u, A. L. Taylor, Liver- 
poo! 

16,490. Wire Matrresses, A. Rathbone and 8. Taylor, 
Manchester. 


16,491. Separatinae Harr, J. Pemberton, East 
Dulwich. 

16,492. Lea Guarps for Cricket, T. E. Moult and E. 
Briggs, Manchester. 

16,493. A Marine Motor, R. B. Adams, Greet Yar- 


mouth. 

16,494. Support for Piston Rops, N. Macbeth, Man- 
chester. 

16,495. Sprxninc of Corron, J. D. Whyte, Man- 
chester. 

16,496. MepicrvaL Compounp, Kay Brothers, Limited, 
tock port. 


Stock po: 

16,497. Fing-LicHTeRS, H. Flatters and C. Nodder, 
sheffield. 

16,498. Sprinc Matrresses, J. Wroe, Manchester. 

16,499. DupLex Souitaire, J. Thomas, Barnsley. 

— Gear for Ve.ocirepes, R. F. Hall, Birming- 


m. 
1 Moisteninc Gum on Wrappers, D. Campbell, 
Ow. 
16,502. PorTaBLE TaeaTREs and Boorus, J. Radford, 
Bi ham 


16,503. Hair Wasn, E. Haslam, London. 
16,504. Looms for Wravinc Tarps, R. T. Gillibrand, 


London. 
16,505. Drivine Betts, N. Knowles and W. Philipson, 
London. 


16,506. Fire Licuter, W. Hirst, Sheffield. 

16,507. Stop Water Cxiosets, J. and A. Duckett, 
London. 

—, Constructinc Borers, W. H. Greenwood, 


jon. 

16,503. SeLr-mnpicatinc Bavances, 8. Washington, 
Manchester. 

16,510. VeLocipepes, T. Beevers and H. B. Sheridan, 


ndon. 

16,511. Covers for WaTer-cLoset Szats, W. J. Alldred 
ndaon. 

a and Recerpr Boxes, R. B. Roxby, 
mn! 


on. 
16,518. Brakes for Venicies, W. T. Casson and B. 8. 
Greville, London. 
16,514. Copper Casinos for Suarts, &., F. E. and A. 
8. E don. 


. Elmore, Loni 
16,515. Repuctne Cotron Seep, T. W. Harding, 
on. 
16,516. WaTer-TUBE Steam Boi.ers, C. 8. Galloway, 
London. 
16,517. Coms-actuaTep Apparatus, H. P. F. Jensen, 


mdon. 
16,518. CLeaninc Device for Lamp Gtasszs, P. 
Whi m, London. 
16,519. SasH Fasteners, T. D. Brown, London. 
ee for Buitpinc Associations, A. Wall, 
n. 


01 
16,521. Turr Cutrer, G. Bush, London. 
16,522. CoIn-razzp Apparatus, K. Stevens and J. 
brook, London. 
16,523. ORDER Receivine Apparatus, C. Rogers.—(W. 
Swinburne, New ——s 
—. REoIsTeRino Casu, E. N. Foot and J. R. Range, 


ion. 
16,525. Weicuinc Grain, W. R. Lake.—{ Miihlendauan- 
stalt und Maschinenfabrik vorm. Gebriider Seck, 


Germany.) 
16,526. SELF-RELEASING Surps’ Sars, J. H. Northcott, 


ndaon. 
16,527. Toy, A. C. Freeman, London. 
16,528. Botts, J. H. Northcott, London. 
16,529. UmBre.ua Sticks, H. Snook, London. 
16,580, Toy, W. B. Parker, London. 
—. Fisnina Traces, N. Aspray and W. H. Smith, 
mdon. 
16,532. Monry-box, W. B. Parker, London. , 
16,588. Toy, W. B. Parker, London. 
16,584. Teapot, F. F. 8. Kelsey, London. 
16,585. Manuracture of Socks, &c., J. H. Woodward, 
London. 
16,586. TazaTinc Copat, Kauri, &c., M. Mackay, 
London. 
16,587. ComBrnaTion Fornitours, 8. Aufrecht and M. 
Schmey, London. 
ee Marxrino Gavucgs, T. Falk and W. Zeidler, 


16th September, 1892. 


16,589. Manuracture of Corn, 8. and C. Firth, 
Huddersfield. 
16,540. Sewine Beaps on Cuiors, O. F, Frohner, 


London. 
16,541. Bortinc and Cooxine Apparatus, J. Roberts, 
Bradford. 
16,542. Traverse Mecuanism, A. T. Kay and W. R. 
Parkin, Manchester. 
— Securine Sarat Currs, &c., R. Gloag, Man- 
ester. 
16,544. Szecurtnc Currs, J. Hawthorne and J. P. 
Liddell, Stockport. 
16,545. a &c., Gatvanic Batrerigs, A. E. J. Ball, 
es) oe. 
16,546. CoawHEEL RuppeERr, T. Morris, Gateshead on- 
ne. 
16,547. Raisinc and Lowerinc Gear, H. Bown, 
Southampton. 
16,548. INCORPORATING MaxT with Tza, C. Blackmore, 
Bristol. 
16,549. ee for Castine, 8. Alley and J. A. Mac- 
We 
16,550. Execrric Tetecrarus, J. F. Hoffgaard.—(H. 
P. Fred, Denmark.) 
16,551. Saves for Casxs and BarrE s, G. Griffin, Bir- 
mingham. 
16,552. INFLATED Tires, H. Elton and C, Macintosh 
and Oo., » Manchester. 
16,553. Penorn Case or Hoiper, D. J. Fleetwood, Bir- 
16,554. ReoistRation of Tuck! Cc. J. Beeton, 
B ‘hton. ote ‘ 


16,555. PuLverisinc Macuines, A. Cruickshank, 
London 


on. 
16,557. Preventing Perce Bois Breakine, J. 





on. 
16,556. Cows or Tors for Cummneys, W. Dearle, 
| Lond 


Cremmen, London, 





16,558. Meruop of SIGNALLING or RaiLways, W. Baker, 
ndon. 
16,559. LEAaTHER-DRESSING Macuinery, W Farrar, 
Lond 


on. 

16,560. CLEANING Winpows, W. Hebbard and J. Brom- 
age, London. 

16,561. Dynamo-ELECTRIC Macuinges, A. W. Meston, 


on. 
16,5€2. Lupricators for CycLe WHeEEts, C. Maude, 

on. 
— Non-isyurious Breveraces, W. Rohowsky, 


on. 
16,564. Loapino Carts, F. W. Golby.—(D. J. B. 
Sarazin, France 
16, oe Boosec Re visu, H. Crosse and H. G. Joseph, 
mdon. 
16,566. Pavement Snow Scraper, W. H. Sawyer, 
Lond 


on. 

16,567. Exprosives, O. Imray.—(Chemische Fabrik 
Griesheim, Germany.) 

— Hyproproputsion of VessEts, G. Strickland, 


on. 
16,569. CoLourinc Marrers, C. D. Able.—(The Actien 
Gesellschaft fiir Anilin Fabrication, Germany ) 
6,570. ExLectricaL Proputsion of Vesse1s, F. E. 
Elmore, London. 
16,571. Evecrric Motors, Woodhouse and Rawson 
United, Limited, and W. 8. Rawson, London. 
16,572. Dies for FLancine Iron, &c., A. C. H. Holzap- 
fel, London. 
16,578. Process for the Make of Paints, H. McKenna, 


mdon. 

16,574. S8tzam Generators, G. Sahikian, London. 

16,575. Foo Sicwat Gone, J. W. Haselden, London. 

16,576. Union Canpep SHaw is, C. Thomson, Glasgow. 

16,577. Revotvinc Sprinkier, G W. and L. A. 
Edwards, London. 

16,578. Foc SicnaLtinc Apparatus, W. 8. Gratwick, 
London. 

16,579. Penci, Criasps, E. Février.—(W. H. Howiss, 
United States.) 

16,580. Stockines, A. J. Boult.—(C. F. Gunst, Germany ) 

16,581. ApHEsivE Pastes, W. Bell and G. J. Scott, 

verpoo! 
— ee Birmuta from Furnaces, A. Kay, 


verpoo 

16,588. Fountains Pen Hoxiper, W. M. Eckersley, 
Manchester. 

16,584. Bicycies, J. E. Bradley, Liverpool. 

16,585. Enve.ores, G. Hill, London. 

16,586. Hzzts of Boors and SHozs, J. W. Rogers, 
London. 


16,587. TuRNinG over Leaves of Music, J. Burgum, 
London. 


16,588, Propuction of Oxycen and Hyprocen, P. 
Garuti, London. 

16,589. Heap and Foot Rests in Venicuzs, J. Favets, 
Lon 


on. 

16,590. Sirtminc Macuines for Fiour, J. Noltsch, 
London. 

16,591. NaiLinc Soixs to Boots and Suogs, M. Frank, 


on. 
16,592. ConcenTRATING Orgs, R. H. Grey.-{F. W. 
ey and W. Marsh, India.) 
16,598. Dressinc of Tarpautins, &c., T. P. Coubro, 
London. 


16,594. MusicaL Wuist.zs, J. Fuller, London. 

16,595. Wasustanp, N. Joseph, London. 

16,596. Wire Ho.pers, D. McCarthy, London. 

16,597. Lappers, W. A. Thornton, don. 

16,598. TrvoLt1 Game Boarps and Apparatus, J. Bosch, 


on. 
16,599. Rotter Skates and WuHEELs, J. 8. Maxwell, 
mdon. 


17th September, 1892. 


16,600. Door Hotpgr, W. B. Westlake, Swansea. 

16,601. SwixcBo.ts, J. W. Schofield, Manchester. 

16,602. Cuain Gearine for Bicycies, T. H. Dellar, 
Pontypridd. 

16,603. Spinninc Frames, W. B. Thompson, Dundee 

16,604. LatHe Turwinc Printinc Piates, A. Gray, 


16,605. Loose Cottar Strup, H. P. Harrison, West 
Bromwich. Sons 
16,606. Wixpow Fasrentnes, F. W. Baker, Birming- 
16,607. MANUFACTURE of Breap, &c., J. Whittaker, 

lax. 
16,608. Toys, C. H. Sutton and H. Rudd, Birming- 


ham. 
16,6¢9. Supportine Pires, J. McPhail, Liverpool. 
16,610. Movers’ Sarety Lamps, W. H. Johnsou, Man- 
chester. 
16,611. Bicycies, J. A. Rossiter, Dublin. _ 
16,612. WaTER-cLOsET APPARATUS, R. Cartwright, Bir- 


mingham. 
16,613. FirE-aALARM TeLEGRAPHS, J. H, Greenwood, 


mdon. 

16,614. ADVERTISING by ELectric Lieut, R. R. L. Roso- 
man, Southampton. 

16,615. ELectric IncanpEscenT Lamps, T. Froggatt, 


on. 

16,616. Vatve, H. Clayton, Bradford. 

16,617. Lamps, K. W. Smethurst, Manchester. 

16,618. Lamp and Wartcu Support, 8. L Gambles, 
Bheffield. 

16,619. Frre-crates, Yates, Haywood, and C»., and 
the Rotherham Foundry Company, Ld., and R. 
Henry, Sheffield. 

16 — OLDER for Matcues, R. Smith and J. Hesketh, 


on. 

16,621. RoLLeR Biinp Cueck Welcur, W. L. Byers, 
Sunderland. : 

16,622. Manuracture of Coxe, &c., J, Bowing, 
Lond 


on. 
16,623. Grates, W. A. Rees, London. : 
16,624. Erecrric Winpinc Mecuanism, G. W. Fairall, 





mdon. 
16,625. Automatic Startinc Gzar, W. G. Buck, 


jucks, 

16,626. Kwitrinc Macuines, W. Harrison, C. W. 
Harrison, and J. W. Harrison, Manchester. 

16,627. Stanps for Goops in Su0P Winvows, W. H. 
Clarke, Birmingham. 

16,628. Pastry Pins or Roiiers, T. Farrar, Man- 
chester. 

16,629. ALUMINIUM, W. Mills, London. ? 

16,630. SappLes for Cyrcizs, &c., F. R. Baker, Bir- 
min 


r4 ¥ 

16 631. Boots and Sxozs, 8. Broadbent, London. 

16,632. ORNAMENTING METTALIC Puates, W. P. Thomp- 
son.—(G@. Klumpp, Germany.) 

16,638. SipHon CistEeRns, T. Atherley, London. 

16,684. Covers for the Footsteps of SpinpLEs, J. V 
Eves, Manchester. 

16,685. Stoves, A. Abramoff, London. 

16,636. T1z ApsusTER, J. A. Sutcliffe, Blackburn. 

16,637. Foipine Bep Curtains, H. C. Kendrew, 
London. 

16,638. Locks, C. Hughes and H. G. B. Corker, 
Lond 


on. 
16,639. Szats, F. G. Wood, London. 
16,640. Roii-paPer Houpers, G. Bland and N. Cohen, 


London. 
— Rotary Enornes and Motors, F. D. Rose, 
ester. 
16,642. Toy Tops or Spinninc WaHeEeLs, M. Cole, 


ndon. 

16,648. EscorcHeons for KryHoues, G. H. Evans, 
Manchester. ' 

16,644. Measurinc ELEcTricaL CuRRENTS, Siemens 
Brothers and Co.—(Siemens and Halske, Germany.) 

16,645. CLEANING Tings, BE. Phillips and L. Fivld 
London. 

16,646. ApPLIaNcE for Teacuine the Metric Sy.TEM, 
E. T. Hughes.—(J. McCourt, United States ) 

16,647. Boots and SHoxs, C. Cox, London. 

16,648. Spoon Bait, E. F. Pflueger, London. 

16,649. Woop Screws, G. H. Evans, Manchester. 

16,650. CarriacE Lirts, G. H. Evans, Manchester. 

_., Maxine Lawn TENNis Courts, W. T. Moore, 

on, 


OOOO eee 


i 
; 
} 
} 
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16, “7 Meratuic Packine for SturFine-Boxes, J. Allan 
and C. B. Crowe, Blyth. 

16,658. — Borrte Packtse-cases, P. 8S. Brown 
and J. Barr, Glasgow. 

16, * Hotiowixe Woop, P. 8. Brown and J. Barr, 


asgow 

16,655. MILUNG Macutnss, H. F. L. Orcutt.—(L. Loewe 
and Co., Germany.) 

16,656. Evecrric Licut Firrines, F. W. Plumstead, 
London. 

16,657. Pocket Music Stanp, B. 8. Roberts and A. C. 
Newman, Birmingham. 

16,658. Rartway S1GNaLuinc Apparatus, G. B. Bayley, 
London. 

16,659. Sicwaciiyse on Boarp Sup, J. D. Mitchell, 
London. 

16,660. Bicycies, &c., W. Allday and E. Allday, 
London. 

16,661. ApsostaBLe Cranks, A. Wilson, London 

16,662. Apparatus for Usk on Rattways, R. Parsons, 
London. 

16,663. Rarm-way Sionat Apparatvs, J. C. G. Mugnier, 
London. 

16,664. Copsouts, E. Hilken, Germany. 

16,665 ADJUSTABLE Movino SPANNER, *. T. Cleathero, 
London. 

16,666. Apparatus for Brewinc, W. R. Lake.—(C. 
Zimmer, Germany. 

16,667. Murrs, H. Korn, London. 

16,668. Hanp Taavetuinc Bacs, E. P. Hinkel, 


ndon. 

16,669. Recervine Boxes for Postar Packaces, W. R. 
Lake. —(Cav. P. Acquadro, Ital, 

16,670. ConpENsaTION of Srzam, W. R. Lake.—(Sanger- 
hdiuser Actien- Maschinenfabrik und Eisen 
vorm. Hornung and Rabe, Germany, and F. J. Weiss, 
Switserland.) 

= Avromatic Tar. A. King and H. A. Wallace, 


on. 
16,672. Morors for Srreer Cars, J. G. Lightford, 
London. 


16,673. Track ATTACHMENT for Veniciss, A. 8. 
Faulkner, Southsea. 
16 674. Sarp Locomorivss, H. de M. Snell, London. 


19th September, 1892. 


16,675. Rat or Antmat Trap, A. ao, Hawley. 
16,676. Front Driven Bicycies, B. H. Vores, East 


reham 

—— OprraTinc SPrnDLes of Macurss, A. H. Tyler, 
mn 

16,678. —— Stivxinc Casxs, T. Middleton, Bir- 


mingham 
15,679. Exastic Lininos, R. Horseley and A. Webb, 
Birmingham. 
— aes or Inpentinc Diz, T. Clowes, 
ite. 


nigga’ 
16,681. Apptyisc Fastentncs to Carp Fats, A. 
Hitchon, Halifax. 
16,682. AvromatTic BookmaRKER, F. D. Ward, Welsh- 


pool. 
16,683. Excetsion CHamMrerR Piang, H. Fox, Birming- 
16,684. Wire Marrresses, A. Rathbone and 8. Taylor, 
Manchester. 
16, “ rem Cxosets and Drains, T. Thorp, Man- 
16, 86. a LusricatTor, W. Hargreaves, Man- 
16,687. CRICKET Bat, W. H. Slatter and C. Chester, 
London. 


16,688. Castor, J. Miley, Manchester. 
. oo ConrsTRUCTING (apes Borers, J. Partington, 


16,690. wrsiediy tens 2. D. Jack and R. H. N 
Sellar 


Glasgow. 
16,691. Hasps and Hinces, J. Legge, Willenhall. 
16, — - pcos — Surrs at Sza, 8. F. Wallner, 


—. Wire Srearmers, W. Merton and B. Culley, 
ion. 
16,694. Cannon Lamps or Burners, B. Ratcliff, Bir- 


m. 

16,695. Lamps, W. J. Harrington, London. 

16,696. BREAKING MovuLps, J. W. Armstrong and T. 
James, Stockton-on-Tees. 

= Encasep Vevocipepe Gearinc, R. O'Driscoll, 


ag og Decomposinc, &c., Liquips, H. W. Wallis, 
ge a Laset or Envevors, A. J. Johnson, 
16,700. Etecrric Fire-atarms, R. Wood.—({E. Hoyle, 
1601” axe, J. J. Cunliffe and F. G. Gunhouse 


16,702. Cvgs, L. G. Peradon, London. 

16,703. ComBINED Rute and Square, W. McNeill, 
London. 

~ = CuamBer Urensit, E. Pearce, London. 

. Lamps, W. Hill, London. 

iene. BorrLe STopPERs, A. Jones, Birmingham. 

16,707. Tipprse Bruuiarp Cues, J. and A. Davies, 
Manchester. 

16,708. Exorverrs’ Pocket Gavce, G. H. Bruce, 
Smethwick. 

16,709. AppLiance for Smoxinc Topacco, A. Gadie, 


ord. 

16,710. PNevmatic TrrE Inriator, C. E. Skinner, 
Birmingham. 

16,711. Cyciists’ Trouser Cups, C. E. Skinner, Bir- 


ming! : 

16,712. FasHionep CrrcuLar Srocxixes, J. W. Watts, 
Countesthorpe. 

— Tray for Torrer Requisirzs, W. P. Brook, 


don. 
16,714. Nut Crackers, J. 0. Spong, London. 
J. Rogers, 


16,715. VesETiax Buiixp thavane, Ww. 

16,716. SHEaTHING Wire, G. France and R. Dyson, 
Manchester. 

16,717. Piaster, J. OC. Bloomfield, London. 

16,718. G Curr for Cosnectixe Hose, W. W. Macrow, 


16,719. Dobsuis for Lamps, J. Price and G. Mole, 
London. 


16,720. Gioves, C. C. Obear, London. 
16,721. VertTicaL Mitistongs, H. Mantey, London. 
16,722. Speep Gears for VeLocirepges, G. Turner, 


London. 

16,723. Automatic CasH Tix, W. Potter and Sons, 
and B. E. Short, London. 

16,724. A New Noveity "Toy, C. B. Brown, Frien 


jarnet. 
16,725. Lamps, F. Gedies and C. Schiinke, London. 
16,726. Propucine FricrionaL Acrion, E. Theisen, 


London. 

16,727. ATTACHMENT to Dresses, M. Denington and H. 

Chapman, London. 

16,728. Exve.torges, 8 Fish, London. 

16,729. Rartway Siowauuse, F. A. Slater, London, 

16,730. Sarety Locks, H. F. Woodgate and W. 
Griff ths, London. 

16,731. Bata WATER Heater, D. W. Sugg, London. 

16, "739. Horsgsnogs, N. W. Davies, London. 

16,733. Iron Frame Pianororte, F. Groves and F. 
Deare, London. 

16,734. PortaBie Lamps, E. Freund, London. 

16,785. Rexp Orcans, J. B. Hamilton, London. 

16,736. Curprpinc Too., A. Cruickshank, London. 

16,787. aan Trunks, A. J. Boult.—(H. Lud- 
wig, ) 

— a. Sart Curr Prorector, R. H. Baker, 


16, 739. "Trams, J. L. Fredlibp, London. 

16,740. Sranps for TyPE- ~WRITERS, F. W. Schafer.—(F. 
Vetter, United States ) 

16, — 2 ‘Apparatus for Wacuine, L. A. M. Hélie, 


16,742. ToBacco Pires, A. Hiitteroth, [omues. 
16,743. Axtes for TRAMCARS, A. J. Boul t.—(H. Lau, 
Germany.) 





16,744. Srzam Generators, E. C. Urry and G. A. Farini, 
London. 
‘yeu Reocisterinc CasH Titts, W. Royal, jun., 


ion. 

16,746. Tings, H. H. Leigh.—(H Faucher, France.) 

16,747. Cottars, &c., G. Moysan, London. 

16,748. Kyire Cieanenr, S. Grafton, London. 

16,749. Paper Houpsr, J. B. Gillison, London. 

16,750. Cuarcine Macatne for Gas Rerorts, F. Grein, 
Germany. 


20th September, 1892. 
a a Brick Kus, J. Conley and J. M. Wolfe, 


16, oo “Baicx Kruiys, J. Conley and J. M. Wolfe, 


16, 758. ‘pen Wasuers, M. 4 — wae London. 

16,754 Stream Encines, W ompson.—{J. W. 
Powers. United States ) 

16,755. Ventitatinc Buitpinos, J. Le M. Bishop, 
Manchester. 

16,756 Syarcogs, E. H. Brien, gy 

16,757. Sutpauric Aci, J. Rice, Live 

16,758. Looms for Weavine, W. H. Smit eS 

16,759. Sarety Appiiance for Fires, W. P. Thompson. 
—(A. Lemouche, Belgium.) 

16,760. Sappie Irons, G. Phillipps, Worcestershire. 

16,761. Fotpinc UmBxeia, J. Walker and J. Jeffries, 


by. 
15,762. Burtp1ixe Hees of Boors, T. M. Nichols and 
T. Sheppard, Leicester. 
16,768. Metrnop of Proprge.itinc Boats, A. Booth, 
Bradford. 


16,764. Warptnc Mirus, G. W. Lightowler and W. 
Keighley, Bradford. 

16,765. Disacerpation of Kota-nut Powper, H. 
Hoffmann, London. 

16,766. Contacion Sarety Seer, G. J. and W. J. 


jugler, London. 
16,767. Recovery of Soap from Woo. Greases, W. 
Ww. 
16,768. TeLePHOoNE Switch Apparatus, R. Pippette, 
on. 
16,769. TuBULAR Cornice Poizs, &c., T. Taylor, Bir- 
mingham. 


8! 
16.770. CenrrirucaL and other Macuines, J. M. C. 
Paton, Manchester. 
gs Keyiess Permutation Locks, L. Caplan, 


‘anchester. 
16,772. Music Stoon, E. Stringer, Leyton. 
16,7 78. Stop Vatve, J. Robinson, Pen 
— a Box for Bananvear ihoasa, A. Dohn, 


16,775. ——— and Ciosinc Execrric Circuits, A. 
Marr, Manchester. 
wane. Maxine Doe Nats, C. March and W. Dick, 
Ww. 
16,777. Curtivator for Hanp Power, B. Russell, 
London. 
— Process of Cotourmnc Pictures, D. McNae, 
16,779. STRENGTHENING Suiprs, &c., W. C. Morison, 
Lympstone 
—— Sraay Dismsrector, J. W. and A. E. Black, 
7010 —— Frames, P. L. Renouf and F. Westwood, 
London. 
16,782. Frusnisc Warer-ciosets, &c., CO. Stockwell, 
anchester. 
16,783. Fur and Rucus Triuminc ComBrnen, E. Lange, 


on. 

16,784. Sprrat Gravity Rattway, A. Marsden, 
Stockton-on-Tees. 

16, = | ane A. J. Jarrard, London. 

16,786. Exzcrric Lamp Fittins, Ww. ” Defries and V. I 
wet London. 

16,787. Pepats and Foot-rests of Cycies, J. Cooper, 


16,788. CoaL-SCUTTLEs and other Receprac ues, C. Rice, 


16,789. Gzarine for Cycies, E. and W. J. Freeman 
and H. Jelley, London. 

16,790. Moror, W. Smith, London. 

16,791. Vatves and FAvcers, R. Marsh and C. 8. 
Upton, London. 

16,792. Manvuracrurninc Wire Guass, F. Shuman, 
London. 

16,798. Preumatic Tire, F. E. Nichol, London. 

16,794. TeLecrapuy, C. V. Boughton, London. 

16,795. Brakes for Crcies, F. Easom, London. 

16,796. Cash Raitways, C. N. Morris and A. M. Ayles, 


mdon. 
a Boxes for Cigars, Biscurts, &c., F. H. Mason, 


on. 

16,798. Fire-crates, R. Henderson, London. 

16,799. Sprinc Supports for Urwoistery, J. A. 
Sta; taples, on. 

16,800. oe Merats from Ores, J. Strap, 


16,801. a L. T. Light, London. 

16,802. ApverTisinc, H. Kaufmann, London. 

16,803. Sarety Seat or Cover for Crosets, E. L. Prins, 
London. 

16,804. Switcnpack Raitways, Thompson's Patent 
Gravity Switchback Railway Co. and A. B. Pickard, 


London. 
16,805. ELecrric SEARCH-LIGHT APPARATUS, R. A. Scott, 


16 Boot. aera pe Hla Imaczs on to Distant Bopies, 


ee — =. and Catcutators, W. T. Goold, 
= Rore Griprinc Drivinc Puiiey, G. Barrett, 
16,809. Pweumatic Tires, C. H. Guest and L. Barrow, 


16,810. fg ns of Resipuz from Breweries, G. J. 
ion. 
16,811. CARTRIDGES for Firz-arms, The Check-marking 
Syndicate and W. E. Heath, London. 
16,812. Locxixe Pix, R. Kean and T. Fivey, London. 
16,818. FrEDINo ApPARATUS for Horsss, J. M. Wensley, 


16,814. TRIPHENYLMETHAN Dye Sturrs, H. E. Newton. 
(The Farbenfabriken vormals F. Bayer and Co, 


Germany.) 
16,815. New Basic CoLourinc Matrers, H. E. Newton. 
(The Farbenfabriken vormals F. Bayer and Co., 


Germany.) 

16,816. Macnive Currers for Roots, A. H. Randall, 
London. 

16,817. Prvorrep Ruies or Measures, H. Leistner, 
London. 


16,818. Dram and other Pires, W. Knightly, London, 
16,819. Capsute for Borrte Stoppers, A. Sheppard 
and W. F. Rothon, London. 


16,820. Semen Apparatus, J. D. Hickman, 


16,821. _ Morors, L. Porter and the Malden Ma- 
Company, London. 
16,822. ch mee vn de Apparatus, T. Craney, London. 
16,823. Razors, J. G. Bestgen, London. 
16,824, ed Prope.iers for Srzamsnips, D. Urch, 


16,225. Tne for Wixpinc Yarn, N. Tourangeau and 
J. O. Marceau, London. 
16,826. | seeped Carriages, J. Krehbiel, London. 
16 827. Extraction of Farry SUBSTANCES from WooL, 
W. R. Lake.—{W. T. Cutter, United —s 
—. Stamprnc or Pressinc Merat, F. Bidtel, 
di 


ion. 
16,829. Game Piayinc Apparatus, 8. N. Johnson, 
London. 


16,830. Spatuta, C. W. Fox. London. 
16.881. Mztatuic Rarway Tires, C. B. Macneal, 


don. 
16.832. Looran Soap BALL or Tasiet, T. Harvey, 
London. 
16,888 Break Freep 4 for Evectric Arc 
Lamps, 


. J. Beaumont, Lon 
16,834. ‘Borros Fastener, W. ee Hutchinson Waters, 


16,835. Neen Baos, R. W. Barker.—(The Economic Feed 
Bag Company, United States.) 


2st Sevtember, 1892. 
16 886. Vetocrpepes, J, A. Score, A. R. Macbeth, and 
R. 8. Phillips, London. 
oe oy. Disinerctant, &c., W. Ccoper, St. Leonard's 
16% 8 Consvminc Tow Re Fuse, J. Burton, Notting- 
m. 


16,889. Locks E Bat-s, Wolverhampton. 
— Boor Pxuotrc or, F. W. Naylor and 8. Smi'h, 


y- 
16,841. Waenca 8 P. Wood, Tondo: 
16 842. —* Bett, J. W. Knights’ and F. W. Bird, 


Cambrid 
16 — Tate for CatcutnG Motes, J. Cross, Cumber- 


16 844. Bune Protector, Ww. Fraser, Glasgow. 
16,845. Enorne Governors, &c, J. and A. Prentice, 


n 
16,846. Measurtnc Apparatvs, C. Manners, jun., 
ley. 

—- Piartep Currs, T. W. L. Phillips, Warwick- 
shire. 

16 848. Imitation Tites, J. Rostron and J. Hilton, 
Manchester. 

16,849 Baercn-LoaD:NG Fire-anM3, R. Paulson, Bir- 
mingham. 

16 — Pork Butoners’ Saw, T. W. Bury, Birming- 


16,851. Apvertiaine, W. Darbyshire. London. 
16 852. Packine for Piston Kops, J. E. Hopkinson, 


London. 
15,858. Water VeLocirepes, L. P. C. J. Jacquet, 


ndon. 

16 854. Draw Kyire for Cuttine Pork, T. W. Bury, 
Birmingham. 

16,855. Mancracture of CarTripor Cases, G. Hook- 
ham, Birmingham. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


70,919. | Meratiic Frame ror Wacons, W. P. 
tendorf, Davenport, Jowa.—Filed December 24th, 


180, 
Claim.—{(1) The combined axle, bolster, and stakes 
wo 








of t 
formed from Frm metal and united face to 7A 
tantially as described and shown. (2) The tubular 























stantially as described. (3) In a wagon, the tubular 
axle, the flan bolster, and the flanged standards 
rising from the bolster, said parts constructed of two 
complementary sheet metal members (4) ‘The herein- 
described blank, having substantially the outline 
shown in Fig. 1, with the extensions a a, the portion 
al, and the extensions a’. 
£78,706. Proven G. N. Dexter, jun., Ellaville, Ga.— 
led April 21st, 1892. 

gon e improved new article of manufacture, 
consisting of the shovel or share formed with the bolt- 
hole having a countersunk seat between its top and 


{473,706} 





bottom surfaces and with lugs of homogeneous metal 
projecting from its under surface ya a at the 
countersunk seat, substantially as Api bed. 


479.730. DeRRICK-cRANE, J. Anderson, Mont- 
pelier, Vt.—Filed September tou, 1891. 

Claim.—The combination of the flat circular guy- 
late to which the guy-ropes are adapted to be 
astened. said guy-plate having on its under side a 

flan, as a hub, the mast cap having 





acircular di in which the aforesaid hub rests 
and turns, and having alsoa central forward extension 
which lies within a central ne | in the guy-plate 
and projects therefrom, bein vided on its es 
end with a horizontal pla secured 0! 
wom site of the gu ax , and having its roche 
a iae peoviaed sheave sey oe having its 


lined edge 
and At atone ani og Up is iba ~*y 3. fh aes 
journalled in said eae. oe 


that by simply waghag Rene wy its 

Sosctan tie a piaicaakanedittenie et 

sheave in the desired plane, substantially as de- 
bed. 


479,813. Door Cueck, J. Keene, Chicago, Ill.—Filed 
November 2nd, 


1. 
ape a door check, Ta Parc) =H be 
en inder or cas’ of a piston 
as conaibasted the one for attachment to the 
oor and other for stationary attachment, and so 
that the two poh entirely te by the withdraw: 
oa ~ A peer from the ——— and an elastic 





ible connection or su! ‘sustaining the 
othas teal ts Guanes palling th 4 be elle 





withdrawn from and to re-enter the o 
der, and means for attaching said suppers tonne = 





or lintel and for adjusting it in differen’ 

substantially as aenctoed® * psitions, 

479,818. CrossneaD, I’. Laycock, Chicago ad 
“april Vet, 1892. 99, Ill.—Filed 
Claim —(i) The combination, with a crosshead and 
trunnions carried thereby, of bushes mounted upor 
said trunnions and gibs screwed upon said bushes, 
np as described . (2) The combination. with 
and tri carried thereby, of split 
Seiten mounted upon said trunnions and gibs sc rewed 
upon said bushes, substantially as dercribed. (3) The 
combination, with a crosshead and trunnions carried 


479,818} 
















thereby, of split bushes mounted upon said trunnions, 
and gibs, each of said gibs having a boss adapted to 
screw u said bushes, and slits in said bosses, sub. 
stantially as described. (4) The combination, with a 
crosshead and trunnions carried thereby, of split 
bushes mounted uw said ee, gibs d, each of 
said gibs having a ¢, adapted to screw upon said 
bushes, a slit d’ in each "of said bosses, and a bolt for 
contracting said slit, substantially as described. 
480,058, Wantace Rop, J. F. Barker, Springyield, 
Mass.— Filed Ma yy 1892. siten at 
Claim. —. iq e ga con: of a bar 
provided at intervals along i ita length with a series of 


480.058) | 


SZ 





ATS FS 


S. 


Le 4 did a 


CPt 





PEt 





out wardly openin satiate having their axes oblic “~4 

to the length of e bar, substantially as and for th i 

purpose set forth. 

480,137. Rotary Currer Heap, J. 7. Rhodes, Shel’, 
‘Ala.—Filed January 9th, 1892. 

Claim —(1) In a rotary cutter head, substantially as 
described, the combination, with the sections A A’, 
having recesses C formed at intervals in the peri- 

eries of said sections, and the flaring recesses 1, 

a at be gp tee in the peripheries of the sections 

ed alternately with respect to the recesses 
o, ry the bits E and a suitable means for adjustably 
fixing said bits with respect to the cutter head, sub- 
stantially as and for the purpose specified. 2) Ina 


\480,137] 





rotary cutter head, substantially as described, the 
combination, with ‘the sections Ra, having circular 
recesses C formed at intervals in the peripheries of 
said sections and having the seats D, the seats F, and 
the clearance apertures H, and the vertically flaring 
recesses I, formed at intervals in the peripheries of the 
sections and arranged alternately with respect to the 
recesses C, and conneed in size at the insides of the 
sections, of the circular bits E, having lateral collar 
flanges G, and the binding screws M for adjustably 
fixing sald bits, substantially as and for the purpose 
set fo 








Epps's Cocoa.—GraTeruL anp Comrortino.—“ B 
a thorough knowledge of the natural laws whic 
ern the operations of digestion and nutrition, and 
bya can a careful a of the fine ies of wel 
selected Cocoa, pps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy d ’ bills, It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enoug’ h to 
resist every oem ee to disense. Hundreds of roubtle 
maladies are floa' und us ready to attack cone 
ever there is a w point. We ma; = onto, * 
fatal shaft by keeping yg ad well fortified with 
» blood and a perly nourished frame. —Civil 
Gazette. Mahe sim cimaly with boiling © water or 
milk Sold only in packets, by Grocers, 6 belled— 
“James Epps and Co., Homcopathi 
London.”—Apvt. 














-.Oct. 7, 1892. 


THE ENGINEER 





——— 





—ea_—"—_ 


LONDON RAILWAYS FIFTY YEARS AGO, 


Hair a century back the railways had not begun to 
affect the life of the metropolis very appreciably. Some 
of them hid away modestly in out-of-the-way suburbs; 
others had no stations till you had got several miles from 
London. Of local traffic between the town and its 
suburbs there was little indeed, in fact there were but 
two purely local lines. These were the Blackwall and 
Greenwich Railways, and to the latter belongs the dis- 
tinction of being the first London railway. It was 
opened down to Deptford so early as December 14th, 
1836, but there it stuck for a couple of years, and when 
at last it got to Greenwich it was by the expenditure of 
half as much money again as it was expected to cost. 
It was quite one of the sights of London in its time, 
with its viaduct of nearly 900 arches, filing away through 
the tanyards of Bermondsey and over the fields, right 
from one terminus to the other. Its rolling stock was 
of small dimensions even for those days; the coaches 
being about the size of the covered goods-wagons of 
the present time. Those of the second class consisted 
of one compartment, with the seats all round the sides, 
whilst the thirds were open boxes without roofs. The 
wall, or parapet, on each side of the viaduct being rather 
high, the great noise and reverberation of the trains was 
very distressing to the passengers, whilst the absence of 
buffers to the coaches did not add to the delights of a 
trip on the Greenwich Railway. The cost of the line 
was so great—about £180,000 per mile, including the 
stations—that it did not pay, and it was long ago leased, 
practically for ever, to the South-Eastern. 

The London and Croydon Company’s trains ran into 
town, over the Greenwich line from a place called 
Corbett’s-lane, near the present Spa-road station, to 
a terminus situated nearly where the South-Eastern 
London Bridge station now is, but on a much lower 
level. It was on the north side of the Greenwich 
Company's station, and was reached from Joiner- 
street, over which they were both built, by narrow 
and dark staircases. After peering about in the gloom 
of the cg A ge Joiner-street, you discovered a 
hole in the wall, where a ticket was handed to you 
after the formalities customary at the time in connection 
with “booking” had been gone through. After a few 
ears, however, the viaduct was widened from Corbett’s- 
ane westwards, and the two companies exchanged 
stations, thus avoiding the very dangerous crossing of 
the trains, both outside the tamale antes Corbett’s-lane. 
At the “ light-house ” at the latter place a policeman in 
a chimney-pot hat gesticulated with flags or hand-lamps, 
by day and night, preventing the trains from Greenwich 
cutting in half the down trains going to Croydon. The 
Croydon line ran for several miles beyond New Cross in 
the bed of a malodorous and little-used ditch called the 
Surrey Canal, and terminated where West Croydon 
station now is, in the basin belonging to the same. The 
drainage of the canal provided a pretty level route and 
saved the purchase of a great deal of land, but neverthe- 
less the railway was very expensive, and until it became 
indispensable to the London and Brighton Company 
was not a success. Some of its stations were 
rather peculiarly named, one being called ‘The Dart- 
mouth Arms,” whilst another rejoiced in the festive 
appellation of ‘The Jolly Sailor.” The permanent way 
was of a remarkable type, the ordinary cross-sleeper 
track being combined with the Great Western system of 
flat-footed rails and longitudinal sleepers. The latter were 
uppermost, bolted down to the cross sleepers; but what 
particular advantage was hoped for from so great a waste 
of timber we do not know. The line was provided with 
gas pipes and fittings for lighting it at night, like a street; 
a plan often adopted in tunnels at one time, to soothe the 
agitated feelings of the passengers at being whisked alon 
in the dark they scarcely knew whither. The London pos 
Croydon Railway, which was laid out and executed under 
the direction of Mr. Gibbs, was opened for traffic on 
June 5th, 1889. 

The London and South-Western station in the Nine 
Elms-road shared with Paddington the distinction 
of being in a most inconvenient and _out-of-the- 
way locality. For ten i the public had to put u 
with the crossing of toll bridges and driving deoues 
narrow back streets to get to it; but, since the extension 
to Waterloo was made, it has been entirely given over to 
the goods department. Portions of the old buildings are 
still visible; but everything is indeed changed from the 
early days of ‘The Southampton Rail-road,” when the 
neighbourhood was described as being “studded with 
windmills and pollard trees, and Dutch-like in appear- 
ance.” The line was opened down to Woking on May 
21st, 1888 ; and its first station, Wandsworth, was at the 
bottom of the cutting, about half a mile beyond Clapham 
Junction. The first of the metropolitan lines north of 
the Thames was the London and Birmingham, opened 
from Camden Town, now called Ch Farm, to 
Boxmoor, on July 20th, 1887. Three months later the 
extension to Euston-square was brought into use. In its 
day, Euston was thought an extremely fine terminus, 
with its grand Doric entrance and ornamental iron gates. 
The great gateway, designed by Mr. Hardwick, is still 
standing, though much dwarfed by the h hotel in 
front of it, and the tall buildings of the station behind. In- 
side the costly and pretentious street-front the old station 
was of a practical character enough, being merely a lon 
and very narrow one-storey building, with a shed on eac 
side over the rails. For some years no locomotives 
entered Euston, the steep incline of about a mile up to 
Camden Town being worked by two stationary engines 
situated on the north side of the ee Canal at the 
latter place. A thick rope, supported at intervals upon 
pulleys, ran from the engine-house down to Euston along 
one line of rails, returning by the other. The arrange- 
ment was duplicated, four lines of rail being laid, in order 
to Y adden the traffic being stopped by the breakage of 
either rope. The up trains were detached from their 
engines at Camden Town and run down to Euston 





attached to the rope, and regulated also by the guard’s 
brakes. A “pneumatic telegraph” existed between 
Euston and the engine-house for the purpose of signalling 
the man in charge to start the winding engines when 
necessary, whilst on his part he announced by the same 
means that a train was coming down. The compressed 
air employed in working this telegraph made a melancholy 
wailing sound when permitted to escape from the pipe at 
eitherend. In addition to this rather ingenious contriv- 
ance, the first ‘‘ electro-galvanic” telegraph of Wheatstone- 
Cook was laid on the Euston incline about 1838, and not 
long ago some portions of it were dug up, and shown in 
the Electrical Exhibition at the Crystal Palace. The 
pair of chimneys connected with the boilers of the 
winding engines at Camden Town formed for some years 
a prominent feature of the North of London. They were 
of very graceful and elegant design, 132ft. in. high, and 
stood like gigantic sentries, one on each side of the line, 
close to the canal bridge. The London and Birmingham 
rather looked down upon mere local traflic in those days, 
and had no passenger station between Euston and Harrow, 
a distance of 11} miles. 

The Great Western Railway opened from London to 
Maidenhead on June 4th, 1888, had its terminus on the 
west side of the Bishop’s-road bridge, a little way out- 
side the present Paddington station. It was chiefly of 
wood, like most of the first stations on the line. How- 
ever, it served its purpose pretty well till 1854, when 
the fine station now used was built. It was at first in- 
tended that the Great Western should join the London 
and Birmingham near Kensal Green Cemetery, where 
the two lines are barely half a mile apart, and on about 
the same level, but the adoption of the broad gauge ren- 
dered it necessary to have a separate terminus, instead 
of running into Euston. The Paddington site was very 
inconvenient, owing to its distance from the City, and it 
often took less time to come up from Reading by the 
express than to get from it to the Royal Exchange. 

he Shoreditch station of the Northern and Eastern 
and Eastern Counties Railways, on the east side of High- 
street, Shoreditch, was in use until 1875, when the Great 
Eastern, in which those lines had long been merged, 
opened its new terminus at Liverpool-street. The Eastern 
Counties was opened from a temporary station in Devon- 
shire-street, Mile End, to Romford, on June 20th, 1839. 
Its engines were of the well-known “ Bury” type, four- 
wheeled, but somewhat larger than most of Bury’s own 
build. They were made in London by Braithwaite and 
Milner, of the New-road, and had 6ft. driving wheels, then 
an unusually large size. The third-class carriages were 
open trucks with eight very narrow seats, on which forty 
passengers all facing the same way could be huddled 
together. Such as these vehicles were, however, they 
were used on most if not all of the trains, with a liberality 
seldom to be found at the time. 

The Northern and Eastern, though designed as a 
London and York line, never got even to Cambridge, but 
was soon swallowed up by the Eastern Counties. It ran 
over the latter from Stratford to Shoreditch, and was 
opened down to Broxbourne as a single line on September 
15th, 1840. The rails were only 12ft. and 15ft. lengths, 
and were laid with the chairs but 2ft. 14in. apart at the 
joints, whilst elsewhere they were nearly 4ft. The joint- 
chairs were a couple of inches wider than the others, all 
being fastened with two spikes to cross sleepers of larch. 
Both these lines were originally of 5ft. gauge, but wisely 
changed it in good time. 

The site of the wretchedly dark and dirty old Shore- 
ditch station, later on officially known as Bishopsgate, is 
now occupied by the Great Eastern Company’s chief 
goods depot. 

The Blackwall Railway stopped for a time a little 
short of its present termination in Fenchurch-street. It 
was worked by stationary engines and ropes instead of 
locomotives, chiefly for fear of the sparks from the latter 
igniting the valuable property near the line. Each line 
had its own set of engines; those for the up line, of 
115-horse power, being placed below the railway at the 
Minories, whilst the down line engines, of 74-horse-power, 
were at Blackwall. Less powerful ones were required at 
that end, the line falling slightly nearly all the way from 
London. Spare engines, also of the marine condensing 
type, and having a small engine for maintaining a vacuum 
in the condensers, were erected at both places to avoid any 
stoppage of the traffic in case either of those in use broke 
down. The boilers of these engines, like those of their 
fellows at Camden Town on the London and Birmingham, 
were worked at the modest pressure of 4}1b. on the 
square inch. Two of these engines were employed for 
many years in driving the machinery of the City Flour 
Mills, near Blackfriars Bridge. There were five inter- 
mediate stations, Shadwell, Stepney, Limehouse, West 
India Dock, and Poplar, the length from end to end 
being three and a-half miles. Two endless ropes, 
each seven miles long and weighing 40 tons were 
employed running over upright grooved wheels or pulleys 
of cast iron fixed between the rails of each line. 

The mode of working the traffic was as follows:— 
Nine coaches—mostly composites, first and second-class 
—were usually employed, each provided with an apparatus 
for gripping or releasing the rope which passed beneath it, 
and with a brake for stopping. We will take the up, or 
south line, as it was generally called, the trains running 
every fifteen minutes; A coach stands ready at each of 
the five intermediate stations and four more at Blackwall. 
The whole nine being attached to the rope, and the last 
four to each other as well as by movable pins, the London 
engines are started by telegraph, and they all move on. 
The Shadwell coach, of course, arrives at the Minories 
almost directly, those from the other immediate stations 
one after the other, and then two from Blackwall; the 
two others from there, which we will call A and B, having 
been left at Stepney and Shadwell on the way. Thus, 
only seven out of the nine arrive at the London end. In 
a few minutes, having been coupled to each other by the 
pins, they start down the other line \ egy by the Black- 
wall engines. The two first coaches go through to 





Blackwall without stopping, one of the others being lef 
at each of the five roadside stations. After setting down 
and taking up passengers, these two and the five left 
behind are moved on again till the first of the two Black- 
wall coaches reaches Limehouse, where it stops. The 
second goes only to West India Dock, the first one behind 
it of the other five left on the down journey comes on to 
Poplar, and the other four are brought to Blackwall, all 
by the same movement of the rope. Thus, with A and 
B still standing at Stepney and Shadwell, we have again 
exactly the same arrangement that we had at first, ready 
for another journey round. The system was rather risky 
in some respects, the nicest care and judgment on the 
part of the brakesmen being required to prevent collisions 
at the termini, but constant practice rendered them very 
skilful, and accidents seldom occurred. The speed 
attained by this mode of traction was about twenty-five 
miles an hour; amply fast enough for a line of that kird, 
and faster than could have been obtained with locomo- 
tives stopping at all the stations. Only two classes of 
passengers were conveyed, first and second, the latter 
of whom were not honoured with seats in their compart- 
ments; but, as the journey was so short, it is to be hoped 
they bore it with equanimity. On this line also the 
electric telegraph was employed from the first, and 
signals were exchanged by it from all the stations prior 
to the starting of the ropes. 
The Blackwall Railway, which was opened July 6th, 

1840, was worked very wer ornr amy in this way for many 

ears till the necessity of joining hands with locomotive 
an aot the superior handiness and convenience of the 
ordinary system caused it to be given up. Like the 
Shoreditch lines, its gauge was originally 5{t. The details 
of the detaching apparatus carried by each coach and 
the mode of running the trains were worked out by Mr. 
Bidder, a well-known engineer in those days, whilst the 
general arrangement of the winding machinery was due 
to the talent of George Stephenson himself. On the 
latter’s retirement from the active exercise of his pro- 
fession he was succeeded as engineer to the Blackwall 
Railway by his son Robert, who had been associated 
with him in the construction of the London and Birming- 
ham. Having now passed in review all the London rail- 
ways of fifty years ago, we take our leave of the subject, 
hoping that our readers have been interested by these 
reminiscences of what were then considered very wonder- 
ful undertakings, and that they share our admiration for 
the pluck and resolution that carried them out in the face 
of an amount of opposition, dislike, and prejudice, very 
difficult to realise in these days. 








INLAND NAVIGATION IN FRANCE. 


THE programme of the meeting of the International 
Congress on Inland Navigation, held last July in Paris, 
included excursions to some of the principal canals in 
France, commencing with the important waterways in 
the north-east of that country, and the canals serv- 
ing the coalfields and manufacturing districts on the 
Belgian frontier, the large canal lift at Fontinettes, and 
the Dunkirk and Calais harbours and docks. The 
Fontinettes lift, which has now been in operation for 
several years, is especially interesting as being an 
adaptation on a larger scale of the principle of the lift 
constructed on the Weaver navigation in Cheshire, nearly 
twenty years ago. It has a rise of 48ft., whichin the canal 
close by is surmounted by five locks. These are still in 
use. The lift accommodates the ordinary canal barge, 
126ft. 4in. by 17{t. by 6ft. 7in., loaded up to 300 tons. 

We do not refer to this at greater length, as we gave 
an illustrated article on the Fontinettes lift in our issue 
of February 15th, 1889. 

During the sittings in Paris excursions were made on 
the Seine, the Marne, and the Paris Canals, where interest- 
ing examples of movable weirs of various descriptions and 
other important hydraulic works were seen to advantage. 
At the conclusion of the sittings of the Congress an 
excursion of four days’ duration was planned to visit the 
canals in the centre of France, the works for improving 
the navigation of the rivers Saone and Rhone, also the 
Furens reservoir. 

The space at our disposal will not allow us to follow 
the details of the works visited, but we take the opportu- 
nity of calling attention to the present condition of inland 
navigation in France, with the object of pointing out how 
much has been done to improve and popularise this mode 
of conveyance, especially —- e last half of the 
century, and to call attention to the very different aspect 
with which it is regarded by the Governments of France 
and England. 

Information on the present condition of inland naviga- 
tion in France, Belgium, and other continental countries 
was given by engineers conversant with the subject to 
the International Congress on Inland Navigation, which 
met at Manchester in July, 1890, and should be studied 
by all persons interested in the improvement of canals 
in England. In France the yuestion has passed 
through many phases, beginning with the construction 
of the Briare Canal, which was commenced by the 
Government of Henry IV., and completed by private 
enterprise under a concession from the Richelieu 
ministry. This canal was opened for traffic in 1643. 
Other canals were made under somewhat similar con- 
cessions, which gave power to levy tolls, and also 
attached seignorial privileges and feudal rights to the 
grantees. Prior to the Revolution concessions had been 
granted for the construction of about 1100 miles, and 
navigation was carried on over about 600 miles. These 
rights and privileges were all swept away by the Revo- 
lution of 1792, and the waterways declared to be public 


property. : 

The result was disastrous, for although they became toll 
free, there was no provision made for maintenance, and con- 
sequently the canals, in a short time, became of no use 
whatever. This state of things was not allowed to con- 
tinue long, and in 1802 an Act was passed under which 
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tolls were re-imposed, the money thus collected being espe- 
cially set apart for the maintenance and improvement of 
the canal on which it was obtained. This arrange- 
ment was of short duration, and to supply the 
wants of the Treasury the money was diverted 
from its legitimate object and used for war-like pur- 
poses. Further, under a pretence of raising money 
for the improvement of inland navigation, some im- 

ortant canals were sold by the State; the money was, 

owever, used for other than the purpose to which it 
was nominally assigned. At this time out of 600 miles 
that had been worked, not more than 125 miles were 
navigable, a deplorable decay, at a time when these 
should have been the principal means of conveyance 
along their respective routes. 

At the time of the restoration in 1814, new measures 
were taken, with the result, that by 1830 some 500 miles 
of canals had been constructed, and rivers made navi- 
gable under Government supervision at an outlay of 
£600,000, or £1200 a mile. The money was raised by 
loans, which were paid off from the moneys obtained on 
the various lines of canal, but seeing that so early as 
1820 it was reported that 1700 miles of canals required 
to be made, and 7000 miles of rivers to be rendered 
navigable, to meet the necessities of the country, the 
progress, though comparatively great, was felt to be in- 
adequate, and in order to supplement the efforts of the 
Government, concessions to private companies were again 
granted. 

During the reign of Louis Philippe, about the time 
when all enterprise in canals was stopped in England by 
the development of railways, a great impulse was given 
to the older method of communication in France, and 
during the eighteen years terminating in 1848, upwards 
of 1200 miles of canals were constructed, and improve- 
ments made in a great number of river navigations, and 
in addition to money received as tolls, a sum of 
£4,000,000 was raised by the Treasury. Although better 
means of navigation were thus secured, it was felt that 
the tolls demanded were excessive. The concessionaires 
claimed the right to charge dues as empowered by Act, 
and declined to surrender the numerous privileges granted 
to them. It therefore became necessary to review the 
system, and endeavour to make arrangements under 
which the navigation of the country could be carried on 
with the greatest advantage. In fact, the case for 
navigations had to be gone into on the lines of the 
Railway and Canal Traffic Act, of which we have heard 
so much in England of late. 

The result was that the Government reduced the 
charges on their own responsibility, and when the 
reductions first made were found insufficient to meet the 
needs of commerce, an Act was passed in 1845 empower- 
ing the Government to expropriate the companies for the 
public good, and redeem rights and privileges which were 
found to be incompatible with the well being of the 
community. By this Act of the Legislature, power was 
given to abolish the concessions granted under former 
Acts, and to fix the method of valuation under which the 
companies should be abolished. This, however, was not 
carried out until the days of the Second Empire. 

The abolition of the special rates to concessionaires 
was fully debated, and opinions were divided on the 
question. The measure was, however, ultimately carried, 
and moreover, a credit of £240,000 was voted for the 
improvement of special waterways, while in the budget 
a yearly credit was provided for the improvement of the 
Garonne, the Loire, the Lot, the Rhone, and the Saone. 
This was subsequently extended to other rivers. Mean- 
while the maintenance of many canals and rivers was 
provided for out of the ordinary budget. 

As a consequence, for a time there were certain water- 
ways on which the concessionaires charged high tolls to 
recoup themselves for the outlay on construction, in 
accordance with the privileges granted by law, and on 
others owned by the State on which only the dues neces- 
sary to maintain the navigation were levied. This irre- 
gularity was felt to be intolerable, and although compe- 
tition was only with the high roads, and under reduced 
charges for navigation, still the desire for a further re- 
duction was strongly felt and expressed. 

In 1847 the tolls levied amounted to £400,000 per 
annum. The Government of the country now decided 
that the time had come for taking over the control and 
management of the whole system of inland navigation. 

We have seen at one period improvements were made 
from the surplus tolls levied, after providing for mainten- 
ance, supplementary improvements being made under 
concessions to private companies; at another, improve- 
ments made with money raised expressly for the purpose, 
concessions still being granted; and from 1830 to 1840 
£13,600,000 was spent on waterways, exclusive of main- 
tenance. This alone is more than half the total paid-up 
capital of all the independent canals of the United 
Kingdom, as found by Mr. Clements, secretary of the 
Railway and Canal Traders’ Association, from the 
figures published in the Board of Trade Return, that is, 
of 2609 miles of canals and navigations. On these he 
finds the authorised capital amounts to £28,519,614, of 
which £24,285,175 has been paid up. 

From 1848 to 1852 there was less activity shown in 
France, but the expenditure for the four years reached the 
considerable sum of £1,520,000, or £360,000 per annum. 
During the earlier days of the Second Empire decrees 
were passed ordering the immediate re-purchase of 
several lines of canals, including those connecting the 
basins of the Rhone and Rhine, the canals of Brittany, 
Nivernais, and others; but now the railway mania had 
extended to France, and for some years canals were 
neglected, it being generally considered that the new 
method would render this means of communication 
superfluous. The Government, if they shared in this 
opinion, are to be applauded for not being led to abandon 
entirely all thought of inland navigation, and although 
the plans for constructing and improving canals seem to 
have been allowed to fall into abeyance, the opportunity 
of effecting a re-purchase of them by the State was kept 





steadily in view, and advantage taken of their loss in 
— esteem and depreciation in market value. By a 

ecree of 1852 the order for re-purchase by the State was 
repeated, and during the following year definite lines for 
determining the price to be paid under arbitration were 
laid down in three Acts by the Legislature. 

This policy is a marked contrast to the one which 
prevailed in England about the same period, and had our 
rulers been equally careful to safeguard the interests of 
the community, many of the difficulties now attaching to 
the amelioration of the conditions of inland navigation 
would have been avoided. While the French were 
securing their waterways for the nation, we allowed ours, 
which are relatively of much greater importance, to fall 
into the hands of competing railway companies. 

From the statement handed in by Mr. Calcraft, of the 
Board of Trade, to Mr. Salt’s Committee on Canals, it 
appears that 1845 was the first year in which Acts were 
passed empowering railway companies to purchase, 
amalgamate, or lease canals; and that during the session 
five canals were so dealt with, of which the London and 
North-Western Railway Company acquired three. In 
1846 no less than seventeen were similarly transferred, 
including the important Birmingham Canal Company, 
which by amalgamating a number of neighbouring canals 
had become a system 160 miles in length, and the inde- 
pendence of which would have greatly assisted the 
commerce of the Midlands, and promoted the welfare of 
the canals leading to London, the Severn, Liverpool, and 
the Humber; to all of which it should serve as a collector 
and distributor, holding the key to the district producing 
most traffic and cutting the connection between the other 
systems. 

In some cases the canal companies became themselves 
railway companies, and were permitted to abandon their 
waterways for a line of rails; in all instances the canal 
was speedily subordinated to the railway interest. This 
same session saw the Shropshire Union Canal Company 
transformed into a railway company, to be followed by 
amalgamation with the London and North-Western Rail- 
way Companyinthenextsession. Thusourlargestsystem 
of canals, 203 miles in length, connecting the Midlands with 
its chief outlet, the port of Liverpool, passed under the 
control of the competing railway company. The Trent 
and Mersey, 116 miles in length, connecting the Potteries 
with Liverpool, which might have been used as an alter- 
native route from Birmingham and the Potteries, amal- 
gamated with the North Staffordshire Railway Company 
at the same time. In this one session no less than 
774 miles of canals and navigations, a length probably 
exceeding the total number of miles of railway con- 
structed up to 1846, passed into the hands of their young 
and vigorous rivals. This wholesale surrender of the 
older means of communication does not seem to have 
aroused any serious apprehension, for although in the 
following sessions the Acts sanctioned were fewer in 
number, still they passed, and in 1847 the outlet 
from Sheffield and South Yorkshire become the property 
of the Manchester, Sheffield, and Lincolnshire Railway 
Company, by the acquisition of eighty miles of canal to 
the Trent. After forty-two years the bondage became 
intolerable ; and three years since, the merchants and 
landowners of Sheffield and the district down to Don- 
caster, assisted by the Duke of Norfolk and Lord 
Fitzwilliam, obtained an Act of Parliament compelling 
the railway company to resell the navigation to an inde- 
pendent canal company, giving the latter power to 
widen and deepen the existing route, to build new 
locks and docks, and do other works necessary for the 
improvement of the communication between Sheffield 
and the sea. Negotiations for obtaining possession of 
the property are now in hand. The traffic on this 
navigation is nearly one million tons a year, and the 
receipts £54,000, although no improvements to the 
navigation or improved appliances for working the traffic 
have been provided; a notable contrast is observable in 
the condition and financial position of the Aire and Calder, 
a little to the north, which, under independent manage- 
ment, has been reconstructed three times, has a traftic 
of two and a-quarter million tons per annum, and an 
income of £180,000, earned on the waterway, in the face 
of keen competition with the railway companies. 

Many similar examples might be given of the unfortunate 
policy allowed to prevail in this country, of canals that 
have lost their tratlic and fallen into decay. But to return 
to the policy pursued in France. Having laid down the 
lines on which the re-purchase was to be effected in 1853, 
the question was allowed to rest during the Crimean 
War and the war in Italy, but with a revival of trade 
following on the commercial treaty with this country, 
activity again —- The main trunk railway lines 
had been completed, and their result could be gauged. Pub- 
lic opinion, nevertheless, demanded better means of water 
communication, including the improvement of existing, 
and the construction of newlines of waterway. The powers 
of re-purchase were therefore used with vigour, and a 
decree of 1863 fixed the price to be paid to the tees 
under the review of a commission appointed for that pur- 
pose; and thus, nearly the whole of the waterways became 
again vested in the State. This was followed by a decree 
in 1867 fixing the toll to be levied, as follows :— 


For Rivers, 
Goods, Class 1: 0°002f. per ton per kilometre 
0°0822d. i 


or . a mile, 
Goods, Class 2: 0-001f. as kilometre 


or 0-0161d. - mile. 
For Canals. 
Goods, Class 1: 0°005f. per ton per kilometre 
0°0805d, “a “ 


or \. ” mile. 
Goods, Class 2: 0:002f. fs kilometre 


or 0°0322d. me 


For Trains and Rafts. 
On rivers: 0°002f. per ton per kilometre 
"0322. mile. 


mile, 


or 0 > 99 > 
On canals: 0°002f. kilometre 
or 0 “a mile, 


This reduced the receipts from navigations and canals 





eS 


to £160,000 per annum in 1869. These tolls continued 
to be levied until the decree of 1880, which 
State canals toll free. : roe te 

Under the régime of the Second Empire the new works 
consisted mainly in the improvement of existing navi. 
gations, especially rivers, to which a novel description of 
movable dam was applied with success. A few canals 
ae however, constructed in colliery districts and else. 
where. 

The work was done by the State, and at the public 
expense; often, however, assistance was obtained from 
parties interested in any particular line of navigation 
who, in some cases, provided the funds which were to be 
paid off by degrees, reversing the practice followed in 
this country, where loans are frequently advanced to local 
authorities by the State, the annual payment by the 
borrowers being sufficient in amount to pay off principal 
and interest in a specified term, varying usually from 
thirty to fifty years. Although the principle of State 
ownership was laid down, still concessions were granted 
in some exceptional cases, which proves that in applica. 
tion the French system is more elastic than it is some. 
times supposed to be. 

The amount spent on inland navigation during 
eighteen years under the Second Empire reached 
£9,500,000. This included maintenance and repairs as 
well as new works, but evidently not the amounts paid 
for re-purchase, and the acquisition by the State of all 
private rights and privileges. 

(To be continued.) 








GREAT NORTHERN RAILWAY — WIDENING 
WORKS TO BARNET. 
(Continued from page 107.) 

BeroreE leaving the description of the King’s Cross 
Tunnel, attention may be drawn to the use of Jenning’s 
patent steel tunnel bars or “ needles,” in relation to the 
several failures that have occurred in tunnels which have 
been constructed by the use of timber bars and poling 
boards. The point worthy special notice is that by the 
use of the “needles” the engineer can always see 
whether the tunnel arch is sound, whereas with the use 
of the timber bars it is very doubtful whether the bar 
holes ever get properly filled, as in consequence of the 
small space forming the bar hole, only the bricklayer at 
work in the hole knows what is done. Now, should 
these bar holes be pes filled, the sides of the 
tunnel would have a tendency to bulge, and push the 
crown upwards, for owing to the flatness of the curves of 
the side walls the pressure is more effective than at the 
crown, and the only resistance to this side thrust would 
be the strength of the poling boards A A—Fig. 20—and 


CROWN BARS DRAWN 
FORWARD AS THE TUNNEL 


PROGRESSES 





the resistance to squeezing of the ground. These holes 
are about 2ft. square, giving an area of 24 square feet for 
the six bars shown in the di This gives 1°7 square 
feet per foot above the extrados of the arch between B B, 
whereas in the case of the needles there would only be 
‘16 square feet per foot, with the additional advantage 
that the ground is allowed to settle before the centreing 
is removed. 

The second tunnel on these new works is called the 
Copenhagen Tunnel. It is constructed under the Metro- 
politan Cattle Market, on the east side of the original, 
and made about the year 1848. There are now three 
tunnels, the original just mentioned, the one carried out 
in 1875, and that included in the widening to be described. 
It is 593 yards in length from face to face, with a maxi- 
mum depth of ground over the crown of 82ft. The three 
are 45ft. apart centre to centre, but at different levels, as 
shown in Fig. 23. The eastern tunnel was very success- 
ful in construction, for although it passes under some 
very heavy buildings, which were not underpinned, very 
little structural damage was done to them. The tunnel 
was driven from end to end in lengths varying from 12ft. 
to 6ft.; the 12ft. lengths being in open ground, 9ft. 
under roadways, and 6ft. under buildings. The sub- 
sidence on the surface varied from a maximum of 
8hin. to a minimum of lin. The figures 15 and 
16, of the King’s Cross tunnels—see page 107 
—— sections of tunnel throughout its length, the 
only difference being that for the 12ft. lengths the 
bars C C—Fig. 20—are drawn and the holes filled in 
with brickwork as before described. The shorter lengths 
of the tunnel were built entirely in Portland cement, the 
12ft. in blue lias lime mortar. The six outer rings are 
made with Nottinghamshire bricks, and the two inner or 
face rings with Staffordshire blues. The two faces of 
tunnel, Figs. 21 and 22, are faced with pressed Stafford- 
shire brindles, with quoins and copings of Derbyshire 
stone, all set in Portland cement. The sections of the 
wing walls will be given with those of the retaining walls 
to be described hereafter. 

The next tunnels are those situated between Wood 
Green and Southgate. The centre one, Figs. 23, is the 


original, and is for a double line. The new tunnels are for 
single lines, and were carried out in 1887 and 1890. As 
will be seen, the two sides differ insection. The eastern 
—1887—is oval, and western—1890—egg-shaped. 


In 
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constructing the oval or eastern tunnel it was found that, 
owing to the flatness of the curves of the side walls, it | 
was difficult to keep the tunnel the proper width after | 
the removal of the centre byotts and before the mortar | 
had become thoroughly hardened. The trouble was got | 
over by introducing stretcher byotts directly after the | 
removal of those carrying the centres, which effectually 
checked any further movement—see Fig. 24. 

The width of the tunnel is 15ft. at the springing, | 
but the western one is 16ft. 6in., the additional 18in. 
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being necessitated to do away with the flat curves of the 
side walls. Full details of the two sections are given in 
Figs. 25 and 26. The depth of ground over the crown | 
of the tunnels is about 45ft., and their total length 
705 yards. Each tunnel was driven from three shafts, 
and done in 12ft. lengths. In constructing the western 
tunnel the contractors, Messrs. Foster and Geen, intro- 
duced cages with wire guides, for drawing up the skips 
with earth and lowering the material—Fig. 27. This 
method is a considerable improvement on the old one of 
skips without guides; for when the skips hang loosely, they 
sometimes swing against the sides of the shaft, and the 
material gets upset, causing serious accidents when men 
are working near the shaft. Both tunnels were, with 
the exception of the shaft lengths, constructed on the 
drawing bar method. The bricks used for the outer 
rings were obtained from Nottingham and Fletton, near 
Peterborough, the two inner rings being of Staffordshire 
blue bricks, the work throughout being laid in blue lias 
lime mortar. The tunnel fronts are shown by Fig. 23; as 
both faces are exactly alike, only one figure is required. 
The sections of the wings will be given with those of the 
retaining walls. 

Next in succession to the foregoing are the tunnels 
between Southgate and Barnet. They are in every respect 
similar to the single-line tunnels described above, the two 
in this instance being 16ft. 6in. at the springing. Their 
lengths are 605 yards, and Fig. 26 gives the section. The 
tunnel fronts are similar to those at Wood Green, and are 
shown by Fig. 23, their sections being similar to the 
western or wider opening. The foregoing completes 
the description of the tunnels on this widening. 
Fig. 29 gives some details of two subways or tunnels 
under the railway at Southgate and Barnet. They 
are both made through embankments, and do away 
with level crossings. Sections of them are given in 
Fig. 28. They were carried out during the pas- 
sage of a very heavy traffic, the trains passing over the 
temporary bridge at about forty miles an hour. Fig. 30 
gives the details of timbering adopted. The longitudinals 
C were first laid in and placed on sleepers B B at each end, | 
This being done, a gullet was driven into the bank, and 
the props D D inserted, together with a sill piece to take | 
the pressure from the passing trains. When the excava- 
tion was complete, the invert side walls and arch were 
built, leaving holes in the arch for the props D D. When 
the whole arch was finished the longitudinals were 
removed, and the props D D drawn out and the holes | 
bricked up, ballast laid, and the permanent way relaid. | 
All these operations were carried out without interfering | 
with the traffic. The side walls and arch are built with 
Fletton bricks faced with white glazed bricks, all set in | 
cement mortar, the surface next the rails being covered | 


with a layer of Mr. J. Clifie’s patent asphalte, lin. in | 


thickness. 
Having described the tunnels and subways between | 





London and Barnet, we shall next proceed with the 
description of the retaining walls between the same 
points. 

(To be continued.) 








COMPOUND EXPRESS ENGINE.—PARIS, LYONS, 
AND MEDITERRANEAN RAILWAY. 


A NEW type of express engine, which we illustrate above 
and on page 306, has recently been completed by the Paris, 


| Lyons, and Mediterranean Railway Company. 


The boiler of this engine is fitted with Serve tubes, and the 


NS | 
\ | working pressure is the highest yet used in an actual 
N | 


locomotive, namely, 215lb. per square inch. The engine 


\N | is carried on a four-wheeled bogie in front, and on four 


coupled driving wheels, the trailing axle being under the 
after end of the fire-box. 

It will be seen that the two high-pressure cylinders are 
outside, and drive the trailing wheels, while the two low- 
pressure cylinders are inside, and actuate the leading 
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drivers. The valve gear is so arranged that the driver can | 


reverse all the slides with one motion. 

The use of the Serve tubes has permitted the boiler to be 
shortened, the tubes being only 10ft. long, or from 2ft. to 3ft. 
shorter than those used in the other engines of the company. 
Much weight has been saved, as well in the shell asin the 
quantity of water carried. The tubes have been made the 
subject of exhaustive experiment by the compaay, with the 
result that ninety engines are now being fitted with them. 
These engines are in course of construction at the company’s 
works, Boulevard Diderot, Paris. The weight of the engine 
we illustrate is about 48 tons, thus distributed: Each bogie 
axle, 8-9 tons; leading driving axle, 15 tons; trailing driving 
axle, 15 tons. The grate surface is 25 square feet. The 
boiler, fire-box, side frames, &c., are all of steel. The princi- 
pal dimensions are as follows :— 


High-pressure cylinders, diameter. . 13°4in, 
Low-pressure cylinders, diameter .. 21°25in. 
ro} 24°4in, 


6ft. 6°75in. 


Diameter of driving wheels ‘ i om 
ini .. 1620 square feet. 


Heating surface, total .. — 
Furtherinformation is supplied by the dimensioned diagram 
above. We are indebted to the courtesy of the chief and 


| insufficient water supply. 


an Te 


associate engineers of the line, MM. Baudry and Bland, for 
the information we have laid before our readers. 








SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, 3rd October, 1892, Mr, 
Joseph William Wilson, jun., President, in the chair, a paper was 
read by Mr. B, A. Miller, on. ‘‘The Cleansing and Ventilation of 
Pipe Sewers.” 

The author having mentioned the difficulties which had been 
experienced in many towns sewered on the combined system, 
owing to the road detritus being washed into the sewers through 
inattention to gully cleansing, drew attention to the necessity of 
constant flushing to prevent the generation of sewer gas, due to 
the decomposition of deposited matter; he further stated that 
sewerage systems, though well designed and carried out, were 
often rendered incomplete owing to faulty house connections and 
He then compared the systems of com- 
bined and separate sewering, giving the following reasons for 
preferring the latter :—Smaller sewers are required ; surface water 
drains need not be laid as deep as sewers; the exclusion of surface 
water gives less liquid to deal with and be treated; there is greater 
re zularity in the tlow, enabling the size of sewers to be calculated 
more accurately ; the sewers, being smaller, afford less space as 
gas holders, and require less water to flush. He recommended the 
admission of roof water into the sewers, as simplifying the arrange- 
ment of drains. He then alluded to flushing, giving the different 
methods employed. The use of penstocks or plugs, causing the 
sewage to back up, he considered unsatisfactory, as deposits are 
left in the pipe to decompose. In preference he advocated the 
adoption of flushing chambers, containing automatic sypbons, 
mentioning those of Messrs. Doulton, Rogers, Field, Adams and 
Palmer, and proceeded to describe their action, giving preference 
to those with a deep trap. 

Passing to the question of ventilation, he stated that provision 
should be made to prevent sewer gas passing directly into the air 
we breathe; and proceeded to enumerate the different methods 
employed for ventilating sewers, describing first the usual method 
by shafts from the sewer to the street level, with open gratings in 
the roadway, intended to act as outlets and inlets, but which were 
often an annoyance owing to the irregularity of their action. 
Briefly mentioning the use of charcoal filters, and the utilisation 
of chimney shafts, he described the Holmann-Keeling sewer gas 
destructor, which he considered effective though costly, and 
suggested the erection of iron shafts, either open at the top or 
provided with cowls, which could take the place of street lamps, 
placed on the line of kerb and connected with the sewer. _ 

The author then gave a description of a series of experiments 
taken in one of these shafts at Beckenham, with a view of ascer- 
taining the advantage of ventilating sewers by ventilating lamp- 


| posts as compared with the ordinary method of gratings in the 


roadway. The results of these experiments were embodied in a 
series of tables and charts, and by their means the author showed 


| that the best results were obtained when the street ventilators 


were open, and further, that the direction of the wind was the 
chief agent which influenced the movement of sewer air in the 
shaft, the temperature also affecting it under certain conditions. — 

In conclading, he recommended, in order to keep sewers in their 
proper state, periodical flushing by automatic chambers, and an 


| efficient method of ventilation by ventilating posts, which he con- 
| sidered would produce a better current of air in the sewers 


than is obtained by the ordinary method of street openings alone. 
The paper was well illustrated by diagrams, showing the various 
systems advocated, 
Sir Henry Roscoe, M.P., F.R.S., has recently been elected an 
Honorary Member, in the place of Professor John Couch Adams, 


| M.A., D-C.L., F.B.S, F.R.A.S., deceased. 











New York Canats.—The centennial of the New York 
canal system is at hand, and the growth of the traffic in that time 
is interesting. In the twenty years of 1837-56 the total traflic 
was 50,326,487 tons, with an estimated value of 2,586,465,277 dols. 
During the twenty years ending with 1891, the total tonnage, 
however, was 106,844,759 tons, of an estimated value of 
3,315,599,201 dols., or more than double the tonnage of the first- 
named period. In 1891 these canals carried to New York one-third 
of all the grain delivered at that port. And if the seven months 
of navigation in the eight years ending with 1891 are alone con- 
sidered, it is seen that considerably more than half the, total 
receipts came by the canals, As to the influence of the canals on 
freight rates, it is pointed out that while the rail rates from 
Buffalo to New York were 7c. per bushel when the canals opened 
in May, 1891, they at once fell to 28c. to 3c. per bushel to meet 
canal rates; but they doubled again the day after the canals were 
closed. Engineering News says the State Superintendent of Public 
Works estimates that the saving to the consumer by reduced rates, 
from May lst to December Ist, on grain alone, amounted to over 
4,000,000 dols, 
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RAILWAY MATTERS. 


Tus Amalgamated Society of Railway Servants have 
ejected the eight hours per day suggestion. 

Tue Worcester City Council have agreed to subscribe 
£5000, provided Parliament permit the investment, in the improve- 

entof the Severn navigation. This has reference to the alteration 
mf the Westgate Bridge obstruction at Gloucester. 


Tue North-Eastern Railway directors on Friday paid 

yisit to the Tyne Dock, where they are making extensive altera- 
tions and a new deep water entrance, which, when completed, will 
enable ships of the largest class to enter the dock, 


Tue boiler of a locomotive employed on the Man- 
chester Ship Canal works exploded on Monday as it was leaving 
the repairing shed, blowing one man to pieces and severely scalding 
two others, who are not expected to survive. 


Tue annual congress of delegates, convened by the 
Amalgamated Society of Railway Servants, was opened on Tuesday 
at the Memorial Hall, Farringdon-street. The society includes 
servants emplo ed on the railways throughout the United Kingdom, 
and the attendance was large. The meetings will be held daily 
during the week. 


Tur proposed Guatemala railroad from San José on 
the Pacific to Puerto Barrios on the Gulf of Honduras, whose con- 
struction has been sanctioned by the Guatemalan Congress, will be 
180 miles in length, and its cost is estimated at 8,000,000 dols. 
Other railroads recently authorised to be built in Guatemala are: 
One from the port of Ocos to Santa Catarina, another from El 
Narvajo to Santa Clara, and a third from La Maquina to Santa 
Lucia. The Government will pay a subsidy of 8000 dols. a mile to 
the companies which shall build these lines, 


AMERICAN engineers begin to find out that the use of 
large drivers in England was not a mistake. According to the 
Railroad Gazette, the new compound locomotive for the Pennsy)- 
yania Railroad which is being built at the Altoona shops from designs 
by the Motive Power Department, is to have 7ft. drivers. This is 
éin. larger than the drivers of the fast express locomotives on the 
New York Central and on the Central Railroad of NewJersey. We 
believe, however, that the New York Central is now building a 7ft. 
driver locomotive. In a little while they will have 7ft. 6in, and then 
8ft, wheels in America. 


Tue Pennsylvania Railroad Co. exhibit at the Columbian 
Exhibition is to cost between 60,000 dols. and 70,000 dols., and is 
in charge of General Superintendent T, N. Ely. The main exbibit 
will be on a plot of nearly three acres, and will include a section of 
four-track road, laid with the new standard 100 lb. rail in 60ft. 
lengths on the standard roadbed. On this track will be the latest 
locomotive built by the company and the first engine used, the 
John Bull, now in the Smithsonian Institution. A station will be 
shown, with ticket office, waiting-room, overhead bridge, &e. This 
station will be used for other exhibits of the company. Another 
separate exhibit will be placed in one of the Exhibition buildings. 


REFERRING to the New York City new cable tramways, 
the Street Railway Review says :—‘ A visit a few days ago to the 
extensive ironworks of the Walker Manufacturing Company, 
Cleveland, afforded a sight which bas never before been seen. 
More than 165 car loads of finished work, for the New York cable 
roads, is piled up in great stacks, to such an extent as to occupy 
all the available room even in these great shops. Imagine a line of 
completed work over 300ft. long, 25ft. wide, and in places 30ft. 
high, stowed away as compactly as possible, and including sections 
of immense 40 rope drive wheels, differential rims, pillow blocks 
weighing several tons each, shafting in 30ft. sections and 16in. 
diameter, sbaft couplers, bed frames large enough to furnish a 
foundation for a good sized house, sheaves, and a great variety of 
other parts, It is the largest amount of cable machinery ever 
massed in one factory at one time, and is a most interesting sight.” 


THE metre gauge railways of Northern India have a 
total length of nearly 4000 miles, They cover the whole width of 
the peninsula, from eastern Bengal to the western coast of 
Katbiawar, a distance of about 1300 miles, and have proved of 
great value as parts of the Indian railway system, paying in 1891, 
the largest of them, 94 per cent, on its cost, and in all cases not 
less than 4 percent, to5 per cent. Their utility has, however, 
been considerably abridged by the deliberate refusal of the Govern- 
ment of India to allow through counection of the various groups 
to be completed on the same gauge. All that was required to link 
them up into one continuous road was the laying down, on already 
existing 5ft. 6in. gauge railways, of a third rail for about ninety 
miles between Cawnpore, Lucknow, and Byram Ghat on the Gogra 
River, and about forty miles between Viramgam and Wadhwan on 
the Bombay, Baroda, and Central India Railway, at a cost in all of 
about £140,000. This, however, has now to be done, and it will 
be greatly to the advantage of the trade of these provinces, and to 
their protection from famine, while 4000 miles of railway, upon 
the construction of which about £20,000,000 have been expended, 
will practically be added to the railway system of India. 


Tue President of the New York Steam Company, Mr. 
Wallace Andrews, has patented a plan for dispensing with railways, 
and for carrying coal from the coalfields of Pennsylvania to the 
seaboard through pipes, for which he claims great advantages. 
An American contemporary says the plan is simply to grind the 
coal to a fine powder, then to mix it with water in equal parts, 
and then to pump the mixture through pipe lines precisely like 
those now used for petroleum, to its final destination. James 
Means and Co., of Steubenville, 0., are constructing a dry pan, 
which will be placed on exhibition in New York City. The pur- 
pose of the inventor is to grind coal in the Connellsville coke 
regions, and force it through pipes to New York City, where it 
will be allowed to settle in vats and a large proportion of the water 
drained out. It will then be pressed into bricks and used for fuel. 
It is proposed to force it through the pipes at the rate of five miles 
per hour. The company has the process on a small scale in 
operation at Fifty-eighth-street, New York City, with the excep- 
tion of the pulverising process, which will be complete as soon as 
the pan arrives. It is proposed, in connection with the comminu- 
ting process, to wash the coal so as to remove sulphur, slate, &c., 
Mr. Andrews says he has pumped coal ‘‘ mush” 300 miles at five miles 
an hour, and that a 12in. pipe will deliver 5000 tons of coal a day. 


Owine to the heavy rainfall experienced on Sunday 
and Monday in the neighbourhood of Liverpool, water was ‘‘ out” 
on much of the flat low-lying land in the district, and on Monday 
afternoon the Cheshire Lines Railway between Liverpool and 
Manchester was blocked and all traffic suspended, owing to the 
cutting between Mersey-road and Cressington becoming flooded. 
This was due to the bursting of a main sewer which had become 
surcharged, and the flooding of the railway caused the slopes to 
slip in several places. Traffic was entirely suspended for ten 
hours, This is, we believe, the first time, since the line was 
Opened eighteen years ago, that any interruption of a serious 
nature has occurred to the hourly service of express trains which 
run with such wonderful regularity between Liverpool and Man- 
chester. The good example set by the Cheshire Lines, then a 
small and comparatively insignificant company, has been followed 
by their competitors, the London and North-Western and Lanca- 
shire and Yorkshire Railway companies, so that every thirty 
Tinutes all day a service of trains is provided covering the 
intervening distance of upwards of thirty miles in forty-five 
minutes, _ The Cheshire Lines trains leave their central stations at 
thirty minutes after each hour and the other companies at the 
hour, and the boon to the public is increased from the fact that no 
tailway timetable is need. Cannot this system be adopted in 
many other railway services ? 





NOTES AND MEMORANDA. 


A DELICATE calorimeter was recently described by 
Messrs. J. A. Harker and P. J. Hartog, at Edinburgh. This is 
essentially a Bansen ice-calorimeter, with solid acetic acid instead 
of ice, so being much more delicate, and capable of being used at 
ordinary temperatures. 


A BROAD TIRE ordinance is now before Select and 
Common Councils of Philadelphia to regulate the wid+h of tires 
running over asphalte pavements, and provides that for a wagon 
with its load weighing 4000 lb. the tire shall be 3in, wide; 5000 |b., 
4in. wide; 6000lb., 5in, wide; and 70001b., 6in. wide. It also 
provides for a fine of 25dols. on each vehicle violating the 
ordinance, 


A RECENT official estimate of the coast line of the 
United States, including islands, indentations, and estuaries, gave 
as the total 90,900 miles. Of this the Atlantic Ocean accounted 
for 36,500 miles, the Gulf of Mexico for 19,100, the Pacific Ocean 
for 8900, and Alaska for 26,400. Considering only the general 
coast lines, neglecting estuaries, bays, and islands, the Atlantic 
margin measured 2000 miles, the Gulf of Mexico and Pacific Ocean 
1800 each, and Alaska 4800, a total of 10,400 miles. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
16°6 per 1000 of their aggregate population. The rate varied from 
7°4 at Croydon to 29°2 at Preston. In London 2464 births and 
1245 deaths were registered last week; the births were 146 and the 
deaths were 148 below the average of the last ten years. The 
annual death-rate per 1000 from all causes was 15:2 last week. In 
Greater London 3303 births and 1606 deaths were registered, 
corresponding to annual rates of 29°9 and 14°6 per 1000 of the 
estimated population, 


At a recent meeting of the Paris Academy of Sciences 
a paper was read ‘‘On the Thermal Variation of the Electrical 
Resistance of Mercury,” by M. Ch. Ed. Guillaume. The relation 
between temperature and conductivity was determined by com- 
| the resistance of a mercury standard of about one obm at 
ifferent temperatures with another standard maintained at a 
constant temperature, with a special arrangement to eliminate the 
resistances of the contacts. The formula deduced was pr = po 
(1 + 0°00088879T + 0°0000010222T?), and the value of the 
standard mercury ohm 106°3 x (cm, + microlitre)’ Hg at 0°. 


Dr. A. Bucuan, in recently describing the circulation 
of currents in the North Atlantic, said that these currents were 
lost at a depth of over 500 fathoms, below which depth the ocean 
had always aconstant temperature at all depths. The same con- 
dition was reached at 1500 fathoms in the Pacific Ocean. He 
traced the course of the warm dense salt water issuing below the 
surface from the Mediterranean through the Straits of Gibraltar. 
This, he said, travelled northwards, skirting the west coast of 
Europe, and thus warming the water even to the north of Norway. 
He considered that the current was sufficiently warm and strong to 
prevent the entrance of icebergs into the North Sea. 


La Nature says that MM. Olivet, of Geneva, have 
brought out a new system of electric heating applied to con- 
servatories. A dynamo, worked by some motor, sends the 
current into receivers of special metallic composition, which 
become rapidly heated, but without exceeding a certain tem- 

rature. A heated air current is set up as with steam- 
eating, but with the advantage of absence of all unwholesome gas 
or vapour which might injure the plants, simplicity of construc- 
tion in the parts conveying the energy, perfect safety as regards 
heat, which can be regulated at will, convenience and rapidity 
in Sine and extinction, and cleanliness, Cost is not men- 
tioned. 


THE influence of continuous and discontinuous electric 
light upon the structure of trees was recently the subject of a 
Paris Academy of Science paper by M. Gaston Bonnier. Out of 
three lots of plants, one was submitted to a constant electric 
illumination, another to an illumination alternating with twelve 
hours’ darkness, and a third was left to develope in ordinary day- 
light. The experiments were carried out in the electric pavilion 
of the Central Markets at Paris. The temperature was pretty 
constant—between 13 deg. and 15 deg.; the light was given by 
arc lamps in shades, and the trees—pines, beeches, oaks, and 
birches—were surrounded by glass, the air being gradually 
renewed. It was found that continuous electric light produced 
considerable modifications of structure in the leaves and shoots of 
the trees. The plants breathed, assimilated, and secreted in a 
continuous manner, but they appeared as if encumbered by this 
continuity, and showed a simpler structure. The shoots were 
very greev, the leaves more open, less firm, and smaller. Differ- 
entiation was less decided in every respect. In the specimens 
exposed to intermittent illumination the results were very similar 
to those obtained under normal conditions, 


Natura ivory under analysis shows albumen, gela- 
tine, alumina, magnesia, calcium carbonate, and tribasic phosphate 
of lime. By one artificial process quicklime is first treated with 
sufficient water to convert it inio the hydrate, but before it has 
become completely ‘‘ slaked” an aqueous solution of phosphoric 
acid is poured upon it, and while stirring the mixture the calcium 
carbonate, magnesia, and alumina are incorporated in small 

uantities at a time; and lastly, the gelatine and albumen, 
pte in water, are added, The point to aim at is to obtain a 
compost sufficiently plastic and as intimately mixed as possible. 
It is then set aside to allow the phosphoric acid to complete its 
action upon the chalk. The following day the mixture, while still 
plastic, is pressed into the desired form in moulds, and dried ina 
current of air at a temperature of about 150 deg. C. To com- 

lete the preparation of the artificial product by this process, it is 

ept for three or four weeks, during which time it becomes per- 
fectly hard. The following are the proportions for the mixture, 
which can be coloured by the addition of suitable substances : 
Quicklime, 100 parts ; water, 300 parts ; phosphoric acid solution, — 
1:05 specific gravity—75 parts; calcium carbonate, 16 parts ; 
magnesia, 1 to 2 parts; alumina precipitate, 5 parts; gelatine, 
15 parts. 


As showing the inconsistency of the weights and 
measures in use in different parts of this country, Mr. Walter 
Wren sent a letter with the following tothe Times of recent date :— 
Readers of your issue of yesterday noted that fruit and vegetables 
are sold by the case, by the molly, by the sieve and half-sieve, by 
the pad, flat, lb., barrel, box, basket, bunch, bag, score, tally, ton, 
punnet, bundle; also by the dozen, dozen lb., dozen bunches, 
dozen baskets, Wheat is sold by the 100 1b. in London; in 
Cambridgeshire and Newcastle by the 504 lb.; in a good many by 
the qr.—of 8 bushels. Ina good many places oats are sold both 
by weight and measure—e.g., so much per bushel of so many lb. 
At Leicester wheat is sold by the 36 stone—?8lb. or 14]b., 
beans by the 38 stone, oats by the 26 stone, At Shrewsbury 
wheat is sold by the 75 1b., barley by 701b., oats by 225lb., peas 
and beans by 240lb. We seem to have dropped the coomb of 
3 bushels ; the load—a man’s—of 5 bushels; the load—a horse’s— 
of 40 bushels. We have forgotten the Winchester gallon, though 
the imperial qr. lingers. I believe all meat is sold by the stone of 
8b, Why cannot all corn be sold, say, by the 1001b.? The 
reason why apples are sold by the bushel, and grapes by the lb. is 
pretty plain. there any reason why all fruit should not be sold 
by either the bushel or the lb,? Surely we can do without the 
molly, the pad, the flat, the bag, the tally, and others, What is 
a “draught” of eels? And if lobsters can be sold by the score, 
why not crabs, instead of by the ‘‘pad”? 





MISCELLANEA, 


At the International Horticultural Exhibition a gold 
medal has been awarded to Messrs. Merryweather and Sons for 
steam and hand fire engines, pumps, and hose. 


Tue Constantinople Sanitary Board have decided to 
lend the Turkish Government £60,000 from its reserve fund, with- 
out interest, for the much-needed sanitation works in Pera. The 
expenditure will be controlled by the Board of Health and the 
Council of the Public Debt. 


THE Clan Monroe, one of the Clan liners, has put into 
Waterford harbour disabled. The vessel was on a voyage from 
Liverpool to Bombay, with passengers and general cargo, and when 
off the Irish coast one of her steam pipes burst. The failure of 
steam pipes is becoming as common as that of propeller shafts. 


THE Gas Committee of the Manchester Corporation 
have decided to erect an electric travelling crane for unloading the 
coal barges and distributing the coal in the coal stores, at their 
central electric light station in Manchester. The contract for this 
—_ a been given to Messrs. Mather and Platt, of the Salford 

ronworks, 


AN expenditure of £78,000 upon sewage disposal works 
is under the consideration of the Worcester City Council. The site 
of the proposed works will be on the western side of the Severn, 
and consists of about fifty acres. The system of treatment pro- 
posed is precipitation, followed by irrigation. The sewage will 
pass to the works from the Cathedral side of the river through a 
tunnel under the Severn. 


Ar a public meeting, held in the Council Chamber, Mid- 
dlesbrough, it was resolved that a portrait be painted of Mr. Isaac 
Wilson, the late M.P. for the borough, and placed in the Council 
Chamber. Mr. Wilson was one of the pioneers of the Cleveland 
iron trade, having been connected with the iron and engineering 
trades of the town since 1842, while he was in 1854 the second 
mayor of the place, Mr. H. W. F. Bolckow being the first. He 
was one of the founders of the Tees-side Engineering Works. 


Contracts have been let to the Globe Ironworks, of 
Cleveland, Ohio, to build the two passenger ships which are ex- 
pected to make the run from Buffalo to Duluth in fifty hours. 
The iron and steel for most of the large ships built on the Great 
Lakes has been made at the Carnegie and other Pittsburgh mills, 
but the orders for the steel for these new ships have been awarded 
to Cleveland firms. The Otis Steel Company has the contract for 
all the steel, the Cleveland Rolling Mill Company for rolling the 
plates, and the Cleveland City Forge for the heavy shafting. 


On Saturday last, at the extensive flour mills at 
Swansea recently opened by Weaver and Co., the fiy-wheel, 20ft. 
in diameter, of the main engine running 70 revolutions a minute, 
burst. The engine was much damaged, and parts of the wheel 
tore through the massive floor of the drying room above, then 
went through the second floor to the third, and through another to 
the top of the roof, where one spoke lodged. Fortunately very few 
people were about and no one was injured. Had the accident 
happened in the daytime there must have been a loss of life. The 
result will be a stoppage of the mills for about a month. 


On Monday a stained glass memorial window in 
memory of Lionel Lukin, the inventor of the lifeboat, was unveiled 
at the parish church of Hythe. The mayor and corporation and 
tocal lifeboatmen and coastguardsmen attended the service. 
Lukin’s body lies in the parish churchyard, a curious inscription 
on his tomb recording his connection with the invention of the 
lifeboat and the encouragement he received from George IV. He 
was a native of Dunmow, in Essex, but was better known as a 
prominent coachbuilder of Long-acre. The principles of the 
present lifeboat were patented by him in 1785, but his invention, 
notwithstanding the support it received from the Prince of Wales, 
afterwards George IV., was not, it need hardly be said, favourably 
received by the Lords of the Admiralty. The memorial is due 
mainly to the efforts of Mr. Hall, vicar of Hythe. 


THE adjourned ofticial inquiry into the Park Slin explo- 
sion was resumed on Tuesday, and promises to beof marke. interest ; 
the Home-office is represented by Mr. Alexander Young, barrister, 
and the owners, Messrs. North Navigation Company, and the miners 
and relatives are well represented, and the inspectors, sub-inspec- 
tors, mining engineers, and miners’ agents are in force, watching 
the proceedings, which will take some time. The deaths are now 
officially stated to be 112; of these 110 bodies have been recovered. 
In opening the proceedings, the coroner read some correspondence 
with the Home-office, and one of the public, who complained of 
the constitution of the jury, the composition being tradesmen. 
The coroner remarked that, by the Mines’ Regulation Act, none of 
the men employed in the colliery could act as jurymen on the case, 
and it would be difficult and expensive to obtain colliers from a 
distance, Apart from this, he thought that the present jury would 
do their work in the best possible way. 


Tue St. Helen’s Town Hall has been lighted by 
electricity from specifications prepared by Mr. Geo. J. C. Broom, 
Assoc. M.I.C.E., borough engineer. The total number of lights in 
the whole building is 335, each light being of 16-candle power, at 
100 volts, so that the total of 335 lamps introduced at present 
represents a total illuminating power of 5360 candles. The work 
of providing and fitting the wires and lamps was entrusted to 
Messrs. J. D, F. Andrews and Co. The machinery has been 
erected in a building at the rear of the Town Hall. The engines 
and dynamos have been supplied by Messrs. Bumsted and Chan- 
dler. The engines are non-compound, with 8in. cylinders, 
and each engine capable of developing 22 brake horse-power at 
500 revolutions per minute under a steam pressure of 90lb. The 
two dynamos are compound wound, with a Gramme type armature, 
with vertical magnets, capable of giving an output of 120 ampéres 
of 110 volts. The boiler is of vertical type with horizontal tubes, 
having a heating surface of over 300ft. The engines, boilers, and 
dynamos have been installed under the direction of Mr. Stephen 
H. Terry, of Messrs. Bumsted and Chandler. 


Tue following is an American view of the subject dealt 
with :—‘‘It is well known that the sudden drop in Atlantic 
records which occurred about three years ago was due to the 
building of a new type of vessels, propelled by twin screws, driven 
by independent engines. Great as are the advantages of this plan 
of construction, however, in securing of the ship against accidents 
and delays, it is probable that a single large engine developes its 
power with less loss, and that a single screw exerts a greater pro- 
portion of the energy imparted to it in driving the vessel than 
does any arrangement of double or triple screws. It is an 
interesting bit of evidence on this point that the Umbria of the 
Cunard line has just made a passage from Queenstown to New 
York in less than six days; her time being 5days 22 hours 5 
minutes—just four bours better than her best previous record, 
made last January. This is only a little over six hoursslower than 
the best record, recently made by the City of Paris. It is, we 
believe, the first time that a single screw steamer has made the 
passage in less than six days. One probable reason for the ex- 
cellent time is that the vessel has just been in drydock, where her 
machinery was overhauled and her bottom was scraped and 
painted.” Engineering News says, “‘ it is possible that an Atlantic 
greyhound may yet be built with a single great engine, driving 
one large screw, which will distance all its rivals. It is not at all 
probable, however, that the great gain in safety, due to the pro- 
vision of duplicate engines and propellers, and the greater con- 
venience of construction and repair of the smaller engines, shafting, 
&c., will be generally given up for the sake of a small economy in 
power.” 
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PULSATING ELECTRIC ROCK 





A PULSATING ELECTRIC ROCK DRILL. 


THE pulsating electric rock drill which we illustrate in 
Fig. 1 is a new arrangement which has been brought out by 
Messrs. Rooper and Tozer, of Northampton. We had an 
opportunity of seeing it at work recently at East Greenwich, 
where it had been erected for experimental purposes at the 
works of Messrs. Bateman and Co., and we understand that 
the particular combination of drill and motor has been 
patented. The use of electricity instead of compressed air for 
working drills has many advantages, and although as yet 
very little has been done in this country, there is no doubt 
that before long the system of driving both boring and drilling 
tools in this manner will be largely developed. 

With the object of applying power in this form toa drilling 
machine, Messrs. Rooper and Tozer first tried an Ingersoll 
drill coupled to an electric motor with a flexible shaft, in a 
similar way to that adopted by Messrs. W. T. Goolden and 
Co., but they found that besides being a somewhat cumber- 
some arrangement, the flexible shaft would not stand con- 
tinuous use in hard work, as the core gave way. They there- 
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at the time of our visit, it was shown drilling into a block o} 
hard silicate concrete, made with flint stones and Thames 
sand. A drill 1}in. diameter was being used, and the maxi- 
mum stroke was 6}in. It drilled 9in. deep in two and a-half 
minutes, and llin. in three and a-half minutes. The motor 
was then using 16 ampéres at 100 volts, and running at 
about 1820 revolutions. The special advantage of the 
arrangement appears to us to be that the weight of the drill 
is balanced by the weight of the motor, so that the cross 
carriage can be swivelled and clamped easily at any angle 
within the range of the apparatus. It appears probable that 
driving by belt would not be found suitable in moist places. 
The machine can now be seen at the works of Messrs. W. T. 
Goolden and Co., Woodfield-road, Harrow-road, W. 








CANALS AND IRRIGATION IN INDIA. 


ALTHOUGH we have been told throughout a long series of 
years that the efforts made by the Indian Government under 
the advice of the then Colonel 
Cotton have resulted in finan- 
cial failure, there would not 
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Steavenson electric drill. The makers claim that being 
complete in itself it is easy to transport and to fix, and it has 
considerable range. 
drill is mounted upon a trolley, and a vertical pillar carries 
the cross carriage. By means of a screw jack at the top, the 
machine can be fixed in the heading; it is of course too high 
to be used for long wall working, but is suitable for tunnelling 
and other work where there is a clear headway of about 6ft. 
At the lower part of the pillar a loose sleeve is fitted in such 
a way that it can be raised or lowered by means of the ratchet 
brace and vertical screw; this sleeve is provided with a 
pair of trunnions which carry the cross carriage, which is 
thus capable of being swivelled through a considerable angle, 
as shown in Figs. 2 and 3, where it is supposed to be at work 
in a heading 7ft. high by 7ft. wide. The sleeve, of course, 
allows the cross carriage to be slewed in a horizontal plane 
through a large angle, as shown in Fig. 2. The cross carriage 
carries at one end a Bromfield-Ingersoll rock drill, and at the 
other a Goolden mining motor with the commutator cased 
in, so as to avoid danger from sparks; this precaution is, we 
think, unnecessary in this case, as the apparatus can only be 
used in large headings, which are rarely unsafe. 

Upon the spindle of the motor a toothed wheel is shown, 
and at first the drill spindle was driven by gearing. This, 
however, was found to be objectionable, and a pair of speed 
cones and belting were substituted. A worm upon this 
shaft drives a worm wheel, which actuates the drill itself 
through a special cam, and the feed is given upon the return 
stroke. The motor requires a current of 10 ampéres at 100 
volts, and runs at 1800 relolutions per minute. The drill 
spindle runs at a speed of 115 to 120 revolutions per minute, 
the number of blows being 230 to 240 per minute, and the 
weight of each blow is about 360 lb. on the bit. 

We are informed that the rate of drilling in hard slate 
rock was found to be 14in. per minute for holes lin. diameter, 
using a current of 10 ampéres and 100 volts; but since 
these results the machinehas been improved. At Greenwich, 


As will be seen from Fig. 1, the whole | 
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lacs are assigned to the canalisation of parts of the 
river Ganges on its upper sections, while two and a-half 
lacs are to be devoted to similar objects on the lower 
portions of the same river, one lac being also devoted 
to like operations on the East Jumna Canal. The 
munificent apportionment of twelve lacs is made with regard 
to the Chenab, in the Punjaub, four lacs to the Kistna delta, 
and eight lacs to the Periyar, the two last being included in 
the presidency of Madras. The Bombay presidency receives 
but the limited grant of two lacs of rupees, these being 
devoted to the Eastern Bombay Waterworks. The liberality 
with which Government has voted the means for extend- 
ing a system hitherto repcrted to have been a financial 
failure, is sufficient evidence, we think, that even if the years 
that have passed since its initiation have not witnessed 
a direct money return, there must have become apparent 
extraneous advantages which would justify the continuance 
of a free expenditure upon works of this class. We believe 
it to be the case that throughout the East very few works of 
irrigation have been found to be in any direct sense paying 
investments; but, on the other hand, their indirect results 
are to be seen in an improvement in the general condition of 
the people, and in their consequent increased ability to con- 
tribute to the general revenue. It may, therefore, well be 
that the Government of India deems that outlay of this 
kind may be profitably made, and that it should not regard 
applications to it for grants for work of this character by the 
narrow rule of the question, “ Will it pay?’’ To develope a 
country like India, the extension of means for irrigating its 
lands, and for facilitating the transport of their products, 
must be a necessity. It was the acceptance of this view that 
actuated Colonel Cotton, when, some forty years ago, he wrote 
the book on this subject with which all engineers must be 
more or less familiar. It is true that its author calculated 
that almost from the start the result of the carrying out 
of his ideas would prove directly profitable. That he 

Fimeelf in this respect should hardly 


should have deceived 
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astonish us; but the soundness of the advice he tendered j 
to be seen in the vast strides made in the prosperity of India 
After 7 years, we here in this country have come ¢, 
recognise the fact that canal conveyance may profitably be 
worked side by side with that by railway; and therefore 
while assigning to the extension of the latter agent through: 
out India the largest portion of the credit for the general 
improvement to be witnessed in that country, we may algo 
assign no inconsiderable proportion of it to the pursuance of 
the policy we have discussed. 








THE STANDARD TWIST DRILL GRINDER, 


Tue twist drill grinder illustrated by the annexed engraving 
contains several points of useful novelty, among which jx 
the arrangement by means of which the proper curve and 
bevel to the drill point are automatically secured. On tho 
stock C, in which the drill is held, is a wide collar A. This 
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collar, when the drill is turned by means of the hand wheel, 
comes into contact with the guide piece C, attached to the 
bracket B. This causes the drill to approach, and at the 
same time to pass over part of the face of the emery wheel, 
giving the drill point the proper form. The various parts of 
the machine are well arranged, so that the work is done with 
great readiness, and the adjustments for various sizes and 
angles are quickly made. The machine is being introduced 
into this country by Mr. C. W. Burton, of Queen Victoria- 
street, London. 








CANADIAN CANALS.—The Canadian Soo Canal, connecting Lakes 
Superior and Huron, which it was decided to construct owing to 
President Harrison's proclamation imposing a tax of 20 cents per 
ton on all Canadian traffic passing through the St. Mary’s Canal 
on the American side of the Sainte Ste. Marie, is, according to a 
Reuter telegram, to be pushed on with the utmost vigour. The 
Canal will be ready for use at the opening of navigation in 1894— 
two years in advance of the time fixed by the original contract. 
Canadian vessels will then be independent of the American water- 
way. 

LouGHTON SEWAGE Works.—On the 28th ult. the Epping Rural 
Sanitary Authority, the Loughton Sanitary Committee, and others 
from Woodford and the neighbourhood, met at the Loughton 
Sewage Works to examine the International process of sewage 
purification at work. Mr. Egan, the engineer to the Epping Rural 
Sanitary Authority, in explaining the works to the company 
assembled, stated that the sewering of Loughton was commenced 
in 1879, when five acres of land were purchased, upon which the 
sewage after deposition of the grosser solids in tanks was allowed 
to flow, for the purpose of intermittent filtration. The land 
was underdrained, and the sewage from the settling tanks 
passed through it. This answered fairly well for a time; but 
ultimately the effluent from the land became most unsatisfactory, 
and other steps had to be taken to prevent pollution. In 1888 it 
was resolved to improve this state of affairs, and also to extend the 
sewerage system to the northern part of Loughton; and after 
many schemes of sewage purification had been considered, it was 
decided to use ferozone for precipitation, followed by filtra- 
tion through polarite beds. The entire scheme includes 
about 16,000 yards of sewers and storm- water drains, the 
raising of about 280 yards of the original outfall sewer, 
eight automatic flushing tanks and the necessary man-bholes, 
lamp-holes, and ventilating columns, The total cust of the drain- 
age scheme and sewage purification works, including the land, was 
under £14,000, The present population is about 5000, but the puri- 
fication works are capable of dealing with the sewage of a much 
larger population. The chairman of the Epping Rural Sanitary 
Authority, Mr. Johnson, remarked that it was mainly due to his 
suggestion that a sand and gravel filter was laid for the purpose of 
comparing the effluent from the polarite filters. He was, however, 
very pleased to be able to tell them that the international process 
had proved a great success, and that they were about to convert 
the sand filter into a polarite one, being convinced of the immense 
superiority of polarite over sand, and that the use of polarite was 
real economy in the end. Mr. Egan, the engineer for the drainage 
and sewage works, remarked that he also was at first sceptical of the 
process, but from his experience of it, he had been entirely con- 
verted. He had noticed how the effluent from the sand bed stank on 
keeping, and the deposit that was formed in it, while the effluent 
from the polarite bed remained pure aud clear. He was now con- 
vinced that in adopting this process they had at a small outlay 
secured the best system of sewage purification, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Srr,—In THe ENGINEER of last week your Sheffield correspon- 
dent mentions that ‘‘ Lord Masham—better known as Mr. Cunliffe- 
Lister—has written a vigorous letter to the Sheffield Telegraph on 
our present fiscal system.” Although hostile tariffs in general are 
the grievance that prompts such utterances, America is the chief 
offender, and it is a great pity that the growing tendency of that 
country towards a reformed tariff and a freer trade should be so 
checked. Sheffield as a town, and the Telegraph as a newspaper, 
have done more to encourage and perpetuate the McKinley system 
during the last two years than anyone else. Every depression 
in trade, every downward fluctuation in exports, is immediately 
attributed to the one cause, and these ceaseless complaints are 
eagerly seized upon and cabled to America for insertion in the 
Republican party newspapers as evidence of the good work which 
McKinley has done for his country. If Sheffield is to be assisted by 
a delusive retaliatory leglisation, to the detriment of other manu- 
facturing and exporting interests in this country, then let the policy 
be avowed that each town must be protected even if its neighbour 
suffers. For let it be clearly understood that though the export 
hence to America of certain articles—pocket knives, silk plush, or 
other—may be impeded by mischievous tariffs or changes in fashion 
—and it is not for us to control the selection of her purchases—the 
exports of manufactured goods from this country as a whole are 
regulated by the amount of what we choose to buy. So long as 
the United States desire to send us their produce—and there is no 
sign of change in this respect—they must take our manufactures in 
return, and if at any time there appears to be less exports hence 
than this return demands, it is only because America, by the 
inexorable and automatic laws of foreign exchange, is finding sub- 
stitutes in other countries who take our goods to redress the differ- 
ence. As instance the produce from India, China, and Brazil, 
which goes in such large quantities to the United States, is 
not paid for, as the misguided McKinley disciples are led to 
believe, by American goods, but mainly by British manufactures ; 
much of the food, and cotton, and copper that comes here from 
the United States being to pav for British credits on such cities as 
Bombay, Hong Kong, and Rio de Janeiro, these credits being 
drawn by London banks against British merchandise, Sheffield 
steel and cutlery included. If Lord Masham or the Shejjield Tele- 
graph would send one or two of their smartest young men to any 
Anglo-American banking house in London to learn the elementary 
rudiments of foreign exchange, they might discover what Protec- 
tionists and Fair Traders without such tuition find it so difficult to 
understand—that foreigners can no more send us goods without 
taking dicectly or through others our merchandise in exchange 
than can a merchant go on drawing cheques without paying money 
into his bank to meet them. And if there is still a surplus coming 
here, it is because America is paying her debts, and to stop this 
honest operation would injure not the American, but the British 
investor, who must see with disgust these continual attempts of his 
misguided countrymen to arrest by legislation the dividends due 
to him. LEEDS TRADER. 

October 3rd. 


Srr,—It seems that just now Sheffield is beginning to think that 
the relative merits and demerits of Protection, Fair Trade, and 
Free Trade, are worth discussion; and the working of the 
McKinley Tariff is rapidly convincing a good many persons in the 
tin-plate trade that Cobden was what the Americans call a 
“crank.” The whole subject is in a manner opening out, and 
that circumstance must be my excuse for troubling you and your 
readers with this letter. I have more than once endeavoured to 
elicit information from the latter on politico-economical questions, 
with a certain measure of success; and this encourages me to hope 
that I may now vbtain instruction which will settle my doubts on 
some points over which I have been cogitating for a long time. 

In the first place, then, I want to know what or who settles the 
price of bread. I am told that to put a tax on corn imported from 
America would run up the price of bread to such an extent that 
the working man would be starved. Will any kind reader explain 
to me how this astonishing result would be brought about? 
Suppose, for example, we put a duty of 5s. a quarter on American 
wheat and its flour equivalent, what would happen? Why should 
we be any worse off than we are at any time that the current price 
of wheat rises 5s. a quarter? And in any case, could we not get 
all we wanted from Europe, India, and Canada? But, putting 
these questions on one side, I return to the question—Who fixes 
the price of bread, and what is the relation existing between its 
price and that of wheat! I find by the daily papers that wheat is 
excessively cheap just now, but my baker has not made his loaf 
any bigger or cheaper; nor can I find, as the result of numerous 
inquiries, that any other consumer is better off than I am. The 
explanation my baker, a highly respectable man, gives me is to 
the effect that he uses nothing but American flour, and that it 
does not rise or fall in price with English wheat. A friend of 
mine, who bas large steam mills with all the latest improvements, 
assures me that this is not true; but he adds that he uses nothing 
but the finest English and foreign wheat, and that the prices 
quoted in the papers are entirely misleading, as he pays a great 
deal more for his selected corn, and consequently his flour is dear, 
and the baker does not charge too much. It really appears to me 
the consumer, the bread-eater, is simply groping about in the 
dark. I find by going back over some old account-books that I 
and my neighbours and factory hands paid no more for our bread 
some time ago, when wheat was 5s. a quarter dearer, than we do 
now. How is this? Is there really only a shadowy connection 
a the price of bread in London and other cities and that of 
wheat ? 

Another point which puzzles me much is that I cannot find in 
any book or treatise or speech—and I have read such things until 
my brain reeled—I have, J say, never yet succeeded in finding a 
definite and precise statement of a fact showing that Protection 
had done a nation any harm. I mean, of course, a conclusive 
statement ; not a mere assertion that if Protection had not existed 
the country would have been so much richer. That is as may be, 
but there is a wonderful magic in ‘‘if.” There are, of course, 
hundreds of illustrations given of what ought to happen, but I 
cannot find that this evil thing did happen, or that any sufficient 
reason is given that it should. For example, it is stated that if 
there was a duty on, let us say, boots, something very dreadful 
would occur, A man would have to pay 2s. more per pair. But 
for the life of me I fail to see that this would be so very dreadful, 
and I do not think that, from a national point of view, it would be 
bad at all. But I will put this point on one side, for 1 do not want 
to urge my own notions at all. Iam honestly trying to get at the 
truth, and I find it a very tough job. So here comes another 
question. How does anybody know that if a duty of 2s. were put 
on boots to-morrow, boots must cost 2s. a pair more? How is a 
truth, if it be a truth, of this kind got at? It seems to me that a 
certain quantity of boots will be bought every year in Great 
Britain, and that these would be supplied by English factories if 
they did not come from abroad, and that there is no reason what- 
ever why they should rise to any price beyond their value. It 
would be quite a different matter if we could not make boots in 
England, but we can. 

Another point on which I want information is this: Why is it 
better to make goods and sell them to a Frenchman than it would 
be to sell them to an Englishman? Suppose, for instance, that 
the labour of ten men in a year is represented by one hundred 
articles. Let us call them wheel-barrows, or cataplasms, or 
wooden gods, or what we please, and that we send these things 
abroad. The ten men working for a year do not work for the 
English consumer. This last, accordingly, has to buy from the 
foreigner work representing the labour of say ten Belgians for ayear, 








How in that case are we better off than we should have been if we 
left the Belgians to work for themselves, and we worked for our- 
selves ? And how are the Belgians better off? To my ignorant brain 
the case is on all fours with that of two men who had obtained small 
allotments, and each hired the other to work on his plot. Why 
cannot we work to advantage each on his own plot? To put this 
in another way. We import large quantities of very inferior cutlery 
from Germany. Thousands of hands are now idle in Sheffield ; 
what would be the harm of saying, ‘‘ We will not have German 
cutlery, and we will give employment to the Sheffield men.” I am 
not suggesting a tariff, I am only supposing that English folk 
banded themselves together not to buy German goods, and that 
they would have English wares or nothing. In what way would 
this be bad for the nation as a whole? And what law of political 
economy would it break? If it can be shown that it would not be 
bad for the nation, and would not break any sound, well-based law 
of political economy, why would putting a tax on German cutlery, 
to effect the same end, be wrong ? 

It seems to me that the whole science of political economy as 
stated by the Free Trader, is based on a multitude of assumptions 
which are not facts. In this it is possible that 1am mistaken, but 
I cannot find that books ever take cognisance of what is going on 
around us, For example, we are told that a country with a heavy 
tariff cannot have a population living in comfort, or growing in 
wealth. But France has a heavy tariff, supports an enormous 
army and navy, and is, in spite of the tremendous sum paid in 1871 
and 1872, enormously wealthy at this moment. Belgium has a 
pretty stiff tariff, and yet it is for its size one of the richest 
countries in the world, supports a huge population, and its wealth 
is well distributed. eos at the sums its millowners spend on 
palatial engine houses and machinery ! 

Again, I am told that a high tariff runs up the cost of living, 
why is it that I can live better in a French or Belgian town for less 
than two-thirds of what it costs me to live in Free Trade England? 
Why is it that a Belgian workman is better off with 3s. a day than 
an Englishman is with 5s. a day? 

I have avoided saying anything about the United States, be- 
cause that is a self-sufficing country—only they can’t make tin- 
plates. But it is definitely stated that the tariff has cheapened 
things instead of making them dear. Is this true? 

Finally, I must ask one more question. Is it demonstrably 
true that it is better for a country to have a considerable por- 
tion of its population steeped to the lips in penury, and another 
portion earning a very precarious livelihood while it buys com- 
modities cheap, than it would be fully to employ the greatest 
possible number of its population in producing commodities for 
itself at a slightly dearer rate ? 

Iam afraid I have asked too many questions, However, I do 
not expect an answer to them all straight away. I will go the 
length, however, of pleading with any reader who may undertake 
the task of enlightening my ignorance, and beg him of his clemency 
not to refer me for information to Mill, or Ricardo, or Adam Smith, 
or Fawcett, simply because all these gentlemen make statements 
which are not borne out by facts. To quote an admission of one 
of their admirers, ‘‘ The leading and accepted principles of political 
economy are as certain as any other natural laws, and are as little 
liable tosuspension or modification. Of course, however, it hasits pro- 
blems, and it has been the subject of hasty and erroneous generalisa- 
tions.” It is just because it seems to me that certain things go on 
daily around me which ought not, and indeed could not go on if Mill 
for one is right, that I am driven to suspect “‘ hasty and erroneous 
generalisations.” Thus, when he concludes that cheap corn means 
cheap bread, I am tolerably certain that he never made inquiries as 
to what he or anyone else paid for a loaf. When I see a country 
daily becoming richer like France under the pressure of a heavy 
tariff, I doubt that he quite understood what be was writing 
about ; and when I see capital and talent migrating to the pro- 
tected country, as English capital and talent have gone to Spain 
and Italy, and are now going to the United States, to build up vast 
industries, I begin to rub my eyes and doubt whether Protection is 
really after all an unmixed evil, and tu ask myself how it happens 
that John Bull is really the only wise man in the civilised world— 
the only man who thoroughly understands and profits by the 
laws of political economy. x 

I think it was Cuvier, who being told that coffee was slow poison, 
replied that it might be so, but it was very slow indeed, as he was 
still alive and in health, although he had drunk it for forty 
years. In like manner, Protection may be a national poison, but 
it seems to be exceedingly slow in its operation. TRADER, 

London, October Ist, 





THERMO-DYNAMICS. 


Srr,—There is small wonder that your correspondent ‘‘ W. J. S.” 
requires no algebra. Algebra is commonly employed to arrive at a 
tangible result, such as ‘J. J.” wanted. This ‘‘ W. J. 8S.” does 
not attempt to obtain, but occupies three-quarters of a column of 
your space in theorising, all of which theory I had explained long 
before in my letter published on the 5th August. He and Mr. 
Donaldson waste your space and their time quibbling over the 
expression ‘‘air expanding without performing work.” I per- 
fectly guarded myself when using it by defining beforehand 
the difference between the performance of internal and external 
work. I should imagine that ninety-nine out of a hundred 
engineers thoronghly understand that the expression, ‘‘air 
expanding without performing work,” refers in ordinary parlance 
to external work, such as that performed upon a piston. Few, 
indeed, are there, with even a smattering of science, who do 
not know that particles of air cannot be put into a state of 
violent commotion without an expenditure of energy. Neither 
do I think that there are many who think that a helical spring 
may be compressed without the evolution of heat. I used the 
expression, ‘‘air expanding without performing external work,” 
in common with the other, so that there is no doubt as to what was 
meant to anyone who read my letter in a proper spirit, and I am 
not so grotesquely ignorant as to think that violent motion is 
obtained for nothing, or that this motion, while being annihilated, 
may not return in the shape of heat the energy that was expended 
to produce it. 

“*W. J. S.” concludes by saying that, “it rests now with Mr. 
Human and Mr. Bower to prove that a perfectly frictionless gas 
can expand without doing work.” Indeed, I for one, am not so 
foolish as to try to prove that which is not ; but I may point out 
that supposing, “‘W. J. S.” can find that article “‘a perfectly 
frictionless gas,” then, if it were freely expanded in a frictionless 
vessel, it would remain in a state of perturbation fur ever, ata 
temperature corresponding to that resulting from an adiabatic 
expansion from the higher pressure to the lower. 

As for Mr. Donaldsou, he acknowledges that he did not read all 
my letter of the 2nd July; if he had done so he would not have 
made his pseudo-facetious remarks about ‘Ah Sin” and ‘‘The 
Heathen Chinee.” I recommend him in future to read my letters 
first and then criticise them with advantage to himself, if he should 
know how. This result has, I venture to assert, not yet been 
arrived at. AwnTHONY 8. Bower. 

St. Neots, Hunts, October Ist. 





Sir,—I did not think it necessary to reply to Mr. Bower's 
criticism, because the error was a self-evident clerical error, and 
was corrected by Mr. Bower himself. The manner, however, in 
which he made the correction deprived me of the pleasure I should 
have derived from being able to thank him for his courtesy. In 
the discussion of geological theories, which rest on such indefinite 
data, that according to some, to cite a familiar instance, our coal- 
fields will not hold out more than two hundred, and according to 
others will hold out more than two thousand years, there is 
naturally much room for the display of warmth of feeling, because 
the conclusions which may temporarily be arrived at depend solely 
on the weight which may be attached to the personal authority of 
the disputants; but in questions of thermo-dynamics, which 





$< 
depend for their settlement solely on the results of 
and mathematical demonstration, there is no excuse for the di 
play of discourtesy. In suggesting that ‘J. J.” had laid at ~ 
or those who maintain that a gas can expand without doing w — 
I was not imputing to him any wish to deceive—quite the ped 
If I am right in supposing him to have done so, his object wae 
to deceive but to enlighten. When an opponent wil! not a 
straightforward arguments in a straightforward way, in tat 
convict him of error—in nine cases out of ten he is already ¢ > 
vinced—it is necessary to ask questions with the object of entenp. 
ping him. Mr. Bower is evidently not acquainted with Socra P 
methods of argument. te 
I have carefully read over Rankine’s explanations quoted by M 
Bower, of the supposed case of a gas expanding adiabatically hed 
a vacuum without a fall in temperature, viz., that although it 
does work during expansion, the mechanical equivalent of the ent 
generated by the friction of the molecules is equal to the work 
done by the expanding gas, so that there is no change in tempera 
ture. Mr. Bower, following the lead of Rankine, is, however toe 
fast for the music. Before setting about finding an explanation a 
there is no change in temperature when a gas expands adiabatically, 
intoa vacuum, it is necessary to prove that no permanent adiabatic 
change occurs, In order, therefore, to leave Mr. Bower no loophole 
for escape from the real question at issue, [| must put my state. 
ment that under no possible conditions can a gas expand without 
doing work into the following shape. If the equations of adiabatic 
relations of the temperature, volume, and pressure universal] 
accepted are true, and the principle of the convertibility of heat 
and work is true, not only under no possible conditions can a gas 
expand without losing thermo-dynamic power, but the amount 
also of the loss depends solely on the amount of the expansion, and 
not in the least upon the method by which the adiabatic expansion 
is effected. 
If pj, Pa, %), V2 are the pressures and volumes of the gas before 
and after adiabatic compression respectively, we have the following 
adiabatic relation : 


©xperiments 


m4 =  ¥ 
: 1 1 Po i) a . s . . . . (1) 
and if ps represents the pressure after adiabatic expansion to the 
volume vs, we must also have 

; fs,” =p,0,7. ee eee 
Equation (2) cannot be true, if equation (1) is true, unless p,, = p 
All, therefore, who hold equation (1) to be true, must also admit 
that p; is equal to p,. Similarly, if 4 ¢, are the absolute tempera- 
ture, before and after compression, we have the following adiabatic 
relation : 

ty 77! = fe Ue 7-1 

and if t; be the temperature after 
volume 7, we must also have 


to, 77! = ¢,2, 772 


‘cs es wo 
adiabatic expansion to the 


asin the case of the pressures, equation (4) cannot be eae if 
equation (3) is true, cilons ts = 

The truth of the adiabatic equations does not depend upon the 
truth of the principle of the convertibility of heat and work, but 
if this principle is true, the gas during expansion must have lost 
ar power equivalent to the loss of heat represented 
by the fall in temperature from ¢, to 4. The work done corre- 
sponding to this loss of thermo-dynamic power, in the case of a 
gas expandingintoa partial vacuum, is work expended in raising the 
pressure of the air left in the partial vacuum, and of the air which 
first enters the vacuum to the pressure p,, and is equal to the vis 
*iva—correctly defined—of the entering air. Whether further 
thermo-dynamic power is expended in overcoming molecular 
friction, which is simultaneously restored by the heat generated by 
friction, is a question which can never be settled, but is one also 
which does not fall within the four corners of the subject we are 
now discussing. 

Mr. Bower is quite right in describing one of the sentences in 
my letter as it stands as silly. “Adiabatic” in the words 
‘adiabatic temperature” is a clerical slip for ‘initial. The 
corrected statement is, however, erroneous. I perceived the mis- 
take directly I read my letter in print, but thought it best to leave 
it uncorrected until 1 had received Mr. Bower’s reply to my 
question about Regnault’s value of y. I regret that he is unable 
to give me this value, but am obliged to him for pointing out 
some sources of information where he thinks I may possibly find it. 

Although the two-cylinder problem propounded by ‘J. J.” does 
not, as I hastily supposed, afford a means of demonstrating in the 
way described in my previous letter, that gas cannot expand into a 
vacuum without suffering a fall in temperature, your non-mathe- 
matical readers will have no difficulty in understanding the simple 
mathematical proof of the truth of this statement, which ‘J. J.’s” 
two-cylinder —— has enabled me to put before them in a 
partially graphic form. Mr. Bower is hardly consistent in stating 
that he prefers to adhere to what he calls the accepted value of J, 
viz., 772 foot-pounds, Quite recently he seemed to prefer the 
value 775 foot-pounds. He is, besides, not justified in describing 
772 foot-pounds as the accepted value of J The approximate 
correctness of Joule’s value of J has, so far as I myself know, been 
confirmed only by the results of the experiments of one other 
authority—Thomson. In the correspondence which took place last 
year between myself, Mr. Bower, and ‘‘ Caledon,” the last-named 
cited at least half a dozen eminent authorities whose opinions as to 
the true value of J must differ very widely from the opinion of 
Joule and Thomson, if the eminent authorities, referred to by 
“Caledon” regard Regnault’s value of the specific heat of air at 
constant pressure, viz., ‘2378, as being very near the truth. Mr. 
Bower should enter upon scientific discussions with an unbiassed 
mind. WILLIAM DoNALDSON. 

October 4th. 





CYLINDER CONDENSATION. 

Srr,—Your correspondent “Mr, X.,” in reply to my letter 
published in your issue of September 9th, says that ‘‘ the clearance 
surface is not more effective as a condenser than any other portion 
of the cylinder between the end and the point where cut-off takes 
place.” Experiments, however, show that, as far as results are 
concerned, ‘‘ Mr, X.” is quite mistaken in his views on this point. 
I have carefully analysed the most complete and reliable available 
experimental data on steam engine condensation—initial—and 
they all prove most conclusively that, within moderate limits, the 
absolute weight of steam condensed per stroke is not appreciably 
affected by the expansion ratio. In other words, initial condensa- 
tion is not influenced by the amount of cylindrical surface 
uncovered during admission. : 

Under the most favourable conditions, when there is no priming 
and the —- are properly drained, I find the weight of steam 
condensed per stroke can be represented by 

w=cil-48 
NEL 

where T is the initial temperature of the steam and ¢ the mean 
exhaust temperature, N the number of revolutions of the engine 
per second, L the latent heat of steam at the cut-off pressure, 5 the 
clearance surface in square feet, and C a constant for a given type 
of engine. In the case of carefully conducted systematic expert 
ments, such as those of Mr. Bryan Donkin, jun., Colonel English, 
and Mr, Willans, the value of C for simple non-condensing engines 
is about 0°11, and varies very slightly, even for engines differing 
very greatly from each other in construction. For condensing 
engines C is less than for non-condensing engines. 

quite agree with “ Mr. X.” that the nature of the surfaces may 
affect the condensation, and I am very far from asserting that the 
clearance surfaces pure and simple, without regard to their 
character, afford a relative measure of the condensation in different 
engines working under otherwise similar conditions. What, how- 
ever, I consider almost beyond doubt is, that with given speed, 
initial pressure and exhaust pressure, the weight of steam con 
densed per stroke is very approximately constant for all expansion 
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os within ordinary limits. An accumulation of water in the 
der and priming both probably increase enormously the 
} condensation, and account for the apparent discrepancies in 
ndensing power of the surfaces in the cylinders of different 


rati 
cylin 
initia 
the co 
engines. P * : 

In the case of the mill engine by Messrs. Hick, Hargreaves, and 
Co., Which has been referred to in the course of this discussion, 
there is a very remarkable difference between the indicator 
diagrams taken from the top and bottom of the high-pressure 
cylinder, the cut-off in the latter being very sharply defined, while in 
the former it cannot be clearly distinguished, and a t fall in 
ressure occurs during the admission period. This fall must repre- 
sent loss of some kind, and is possibly caused by water in the 
cylinder; since it can hardly be due to wire-drawing, as the cut-off 
must presumably be equally sharp at both ends, 

Jam much obliged to Messrs. Hick, Hargreaves, and Co. for the 
additional particulars they have furnished; unfortunately the 
indicator diagrams—as reproduced in your issue of August 26th 
_are apparently not to the scale there given, but considerably less ; 
] am therefore unable to make use of them for determining the 
quantity of steam condensed up to cut-off in the inl pron 
cylinder. That sharp bends in pipes and passages should cause 
condensation seems very likely, As in the case of other fluids, 
steam suffers a loss of pressure in flowing through bends, &c.; 
a fall in pressure means expansion; and expansion, when 
there is no communication of heat to the fluid, is accom- 

med by condensation. Perhaps it may be of interest to add 
that I have found the coefficient C, in the preceding formula, 
to be as low as 0067 for the high-pressure cylinders of compound 
engines, in the most favourable cases, C represents the amount of 
heat given up to the metal per square foot of clearance surface for 
] deg. Fah, range of temperature, and one revolution per minute. 

London, October Ist. G. R. BopMER. 





BRAKE HORSE-POWER. 


§ir,—I notice that your correspondent Mr. Bower, in his letter 
on this subject, makes the by no means unnatural mistake of 
supposing that the coefficient of friction 1°683, given in my letters 
on pages 50 and 137, should be divided by 2. If he will refer 
to my letter again, and also to that of Messrs. McLaren’s, he will 
see that in the second trial of their engine, where the coefficient 
works out to 1°683, the rope was only half way round the fly-wheel, 
so that the value of the coefficient is as I have stated it to be. 
Now, the total pressure on the wheel—neglecting the weight of 


If then 


= 1:683, we arrive at the absurd result that the total pressure on 
the rim of the wheel was, on the trial referred to, considerably 
less than the sum of the weights bearing on the wheel! The sum 
of the weights was 946 + 4°77 = 1000°77 lb., while the total pressure, 
according to the accepted theory, was ae 77 — 559-2 Ib, A 
more conclusive experimental proof of the fallacy contained in the 
theory is hardly possible to conceive. A report of a trial of a 
similar engine supplied by Messrs, McLaren was given on page 46, 
July 17th, 1891. The figures are nearly identical with those given 
in July this year, and the coefficient of friction works out to the 
same value, viz., 1°683. 1 mention this to remove any suspicion of 
errors of observation in these trials, 

These trial reports given by Messrs, McLaren are to my mind 
of great interest and scientific value, owing to their fulness. Their 
explanatory letters are also most interesting and instructive, and 
with your permission I would like to bring attention to the re- 
markable experiment made by them on the 20th January last, as 
recorded in their letter on page 89. They had been trying their 
engine with the brake all round the fly-wheel; the gross load on 
the brake was 1014, and the back pull 70lb. They then cut the 
rope in half, and applied it half round the wheel, the gross load 
being on this occasion 951 lb., and the back pull 15lb. Now this 
is exactly the reverse of what might have been anticipated, for 
using the same rope, the same wheel, and the same lubricant, when 
the brake was applied half way round the wheel instead of all 
round, the back pull became less in proportion to the load instead 
of greater. This, to say the least, is paradoxical. It is not, how- 
ever, difficult of explanation, owing to the full account supplied. 
In fact, the explanation is given by Messrs. McLaren in their letter, 
but they leave it to mathematicians to work out the results, which 
are simple enough. The rope in the first trial, owing, it is stated, 
to its being new, did not touch the wheel from leaving the spring 
balance till it reached about half way round the wheel, the point 
of first contact varying. The pressure on the wheel at this first 
point of contact would, under these conditions, have been 
zero; and the tension, or rather that part of the tension 
revolved tangentially to the curve, would have been also zero, 
the weight of the rope being neglected. The true tensions 
during this trial at the ends of the rope were 1014lb. and 01b., 
instead of 10141b. and 701b, This would make the brake horse- 
power 120°8 instead of 112°8, and the efficiency of the engine 832 
instead of 77°67 per cent. Messrs. McLaren, immediately after 
making this trial, had the brake rope cut in half and put half 
round the wheel, and tried the engine again. On this occasion the 
gross load on the brake was 951 lb, and the back pull 15lb. Under 
these conditions, using the same rope, the same wheel, and the 
same lubricant—I suppose—the apparent efficiency of their engine 
fell from 83:2 per cent. to 79 per cent., instead of rising, as they 
imagined. ‘his is another instance of what we may call the 
general law that a light tail spring pull gives an apparent high 
efficiency. Your correspondent ‘‘ Tester,” in his letter, page 10, 
states, ‘I have repeatedly noticed that a light tail spring pull is 
always associated with a high efficiency.” It seems hardly 
necessary to point out that the efficiency of an engine cannot be 
altered by the difference in the back pull of a brake. Differences 
occurring in this way must be seeming only, not real, and are 
due to the fact that either the brake does not indicate the work 
done, or that its indications are misinterpreted. 

Your correspondent, “An American in Europe,” gives as tho 
proper amount of load for a brake, ‘‘that which gives-the least 
possible tail pull.” This, no doubt, will give to the engine the 
highest apparent efficiency; but its doing so is directly 
antagonistic, and not corroborative of the accepted brake theory. 
Mr. C. T. Hancock agrees with the above regarding the proper 
back pull, but points out that this very circumstance proves that 

there is a direct flaw in the theory of the tail rope brake.” 

London, September 30th. C. E. B. 


the rope—is as shown in my last letter, page 229, T, —Ty, 


. StR,—I think my friend “ Old Hand” and myself are very much 
in agreement, only, as he now puts it, ‘‘ If you work the brake hot 
the indicated horse-power expended by the engine will be greater,” 
l assumed that it was maintained exactly the same. Let us adhere 
to this, because if you vary the indicated horse-power you intro- 
duce an unnecessary factor. Now, if you reduce brake surface, 
you either run it hotter or you use more water to maintain it cool, 
and the quantity of work lost in heat may be so important that it 
ought to be measured and reduced to its equivalent in work. 

i Old Hand ” does not see this the density is not on my part. 
He asks if 1 “ever ran an engine on a brake in my life.” Let me 
assure him on that point. I have tested with a brake, steam 
engines, compressed air engines, water motors, and petroleum 
motors, I can show him diagrams of the work done by heavy 
horses, taken with a dynamometer designed by myself, and I have 
en the engines tested for the Royal Agricultural Society. I 
ste made hundreds of tests in work done compared with indicated 
oe of winding engines, pumping engines, rope pumping, 

auling engines, and ventilator engines. I trust that record 
satisfies him. Can he beat it? 
AS he has indulged in a little chaff, may I say I fear he is too 

Old” to learn, and more skilled in the use of his ‘‘ Hand” than 





his head. As we say, those who play at bowls must expect 
rubbers, A. L, STEAVENSON. 
Durham, September 29th. 


Srr,—In your issue of August 12th, “C. E. B.” questions the pos- 
sibility of obtaining a coefficient of friction of 1°683, as calculated 
by him from the results of the experiments made by Mr. Hartnell 
and myself on Messrs, MacLaren’s engine fordry surfaces. Sucha 
value is, of course, impossible, but with surfaces smeared with 
tallow the case is entirely different. The resistance to sliding is 
then due to the shearing resistance of a film of tallow, which 
depends upon its viscosity. If ‘‘C. E. B.” will use a wide band 
on his experimental brake wheel, both with and without tallow, he 
will probably be surprised to see the great difference in the results 
he will obtain ; but it inno way whatever affects the brake horse- 
power, provided one measures and allows for the spring balance 
readings in the two cases. The formula referred to for finding u 
only applies with a weightless perfectly flexible band, and is not 
ores approximately true with such bands or ropes as are usually 


used, JOHN GOODMAN, 
The Yorkshire College, Leeds. 





Sir,—The position taken by “ An Old Hand” is an instructive 
example of the attitude often assumed by self-styled ‘‘ practical” 
men in discussion with those whom they are pleased to designate 
‘theory men.” If to anyone but ‘‘ An Old Hand” the simple fact 
under discussion need any fuller explanation than the hints I threw 
out a fortnight ago, it is perfectly evident that when the number 
of blocks is reduced the pressure on, and therefore the force of 
friction at, each block is proportionately increased. Now, when 
the number of blocks is large, the total quantity of heat produced 
is distributed among a large number of blocks, whence it is easily 
carried away by the wheel, the cooling water, and the atmosphere. 
But when the number of blocks is greatly reduced, the quantity of 
heat develo at each block surface is increased in proportion, 
and this added to the fact that the cooling surface is reduced, 
causes the blocks to rise in temperature. The question of the 
vibration which may be produced after the brake has become hot, 
and the consequences of it, has nothing whatsoever to do with the 
argument, which simply relates to the reason of the brake becoming 
hot when the blocks are reduced in number, A. H. BARKER. 

Leeds, October 4th. 





LOCOMOTIVE DEVELOPMENT. 


Sm,—As to the invention of the link motion, I have always 
understood that it was a popil of Stephenson’s who suggested the 
unworkable form, which had no excentric rods, and that Howe 
improved on the idea, and gave it a practical form. 

Respecting the whistle, I remember a good many years ago read- 
ing a letter in THE ENGINEER to the effect that the first whistle ever 
used was in Dowlais Ironworks, and that a sketch of the same being 
shown to Mr. Fyfe, of the Liverpool and Manchester Railway, he 
forthwith adopted it for ail his engines—sometime early in the 
thirties, 

The first locomotive in America is stated, in American works on 
the subject, to be the “ Stourbridge Lion,” which was driven on 
its trial trip by the late Peter Cooper. It must have been a sister 
engine to the ‘* Agenoria,” which interesting relic can be seen in a 
perfect state at South Kensington. 

The early form of the locomotive must have survived for many 
years in some places, for when a boy, somewhere about twenty- 
eight years ago, I remember a letter to THE ENGINEER from the 
locomotive superintendent of the West Hartlepool Railway, in 
which he said that they had about thirty engines in steam night 
and day, about half of which were of the old fashioned fire-tube 
types similar to the ‘* Locomotion.” 

‘0 come to the present, it appears that the Americans are 
approaching nearer to English practice, the latest engine for the 
New York Central ‘‘ Empire State Express”—as stated in the 
Railroad Gazette—having §87in. driving wheels. The Illinois 
Central have also built some improved passenger cars for the 
World’s Fair traffic, which according to the illustrations, are simply 
a copy of the ordinary English passenger coach as used for 
suburban traffic. 

In conclusion, I might suggest that the various articles on 
‘* Links in the History of the omotive,” which have appeared 
in THE ENGINEER from time to time, would be well worth revising 
for publication in book form, for they contain much valuable 
information which will otherwise be overlooked. Among other 
things, the interesting letters relating to the ‘“‘ Rocket” from men 
who actually took part in early railway work, Ba ss Be 

Brixton, October Ist. 


AN ATLANTIC LANDING-STAGE, 


Sir,—Considerable attention is now being given to the provision 
of suitable accommodation and facilities for the landing of 
passengers from the Atlantic steamers, and having given much 
consideration to the development of the docks and railways in 
Liverpool and Birkenhead, I ask consideration for a plan which 
I feel assured would establish for all time the fact that the Mersey 
is the best and most convenient port of departure for the great 
Atlantic ferry. 

The North-end of Liverpool and Bootle is now about exhausted 
with the provision which has been made for handling American 
cargoes, and I would suggest that it should maintain a monopoly 
of cargo, and that an entirely new departure should be made for 
passengers, 

A.—The first part of the proposed new plan is to begin a 
gigantic river wall at the rock on which the new pavilion of the 
Mersey Yacht Club stands, and this wall would probably eventually 
extend to Earsbam and form the nucleus of a connection with the 
Manchester Ship Canal. 

B.—The made land between New Chester-road and this wall 
would provide ample facilities for at least four main lines of rail- 
way, one pair of which should go to Helsby, and thus complete 
the connection which the Midland, Manchester, Sheffield, and 
Lincolnshire, Great Northern, and the new cross-country railways 
require. The other pair of rails should form a new line for the 
London and North-Western Railway through Sutton on to Nant- 
wich, and joining the existing main line between Crewe and 
Stafford. In addition to these two new main lines, it would be 
easy and natural to make connections to the Birkenhead joint 
lines to provide for Great Western and North Wales traffic, and 
also to the Mersey and Wirral railways, which, when the junction 
is made to Lancashire and Yorkshire, would provide for the north 
and east coast requirements. 

C.—At the landing place one complete railway station could be 
formed, with every modern facility for landing and embarking 
passengers and their luggage, and of course an hotel after the style 
of the Metropole would be necessary to complete the project, and 
the comfort and convenience of travellers. By this arrangement it 
is obvious the mails and passengers could be alongside the steamers 
in four hours from Euston, and if Queenstown were treated strictly 
as a supplementary place of call, it is probable that the mail time 
from New York to London would be shorter using this improved 
Mersey depdt than it is now v4 Holyhead and Queenstown. 

It is obvious that a great project like this could not be carried 
out by a single corporation like the Dock Board or the steamship 
owners, for it would be necessary to its success that all interested 
should unite ; and surely it would be possible to convene repre- 
sentatives of all the bodies interested to a conference, and, if 
handled in a spirited manner, the resulting benefits would be very 
great, while the local advantages are obvious. 

The bodies mainly interested are, of course, the Dock Board, 
steamship owners, London and North-Western Railway, Midland 
Railway, Great Northern Railway Manchester, Sheffield and 
Lincolnshire Railway, Great Western Railway, New Cross-Country 
Railway, Mersey Railway, Wirral Railway, Lancashire and York- 





shire Railway, Liverpool Corporation, Birkenhead Corporation, 
Manchester Corporation, Manchester Ship Canal, and County | 
Council of Chester. J. T, CocHRAN, 
Patent Boiler Manufactory, Duke-street, 
Birkenhead, October 3rd. 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sir,—I have read with much interest of the struggle that has 
taken place lately in New South Wales ve Baldwin locomotives, 
&c., and am pleased to find that Mr. Eddy and members of his 
staff have come out of it so satisfactorily. My reason for troubling 
you is simply to give—if you will permit me—my experience with 
Baldwin and other locomotives. 

About twelve years ago I took charge of the locomotive depart- 
ment on a Brazilian railway then under construction. The loco- 
motives were ten in number :—Two Baldwins, four wheels coupled, 
with bogie in front, 14in. cylinders, drivers about 4ft. diameter, 
and two four-wheeled bogies under tenders; nine English, six 
wheels coupled, with bogie in front, 13in. cylinders, 3ft. 6in. 
drivers, and two four-wheeled under tenders; one four-coupled 
saddle-tank engine from the Hunslet Engine Company, Leeds, 
almost as good after eight years’ service as when new, cost of 
repairs very slight. 

The line was of the metre gauge, and all the engines were used 
during the construction of the road; the Baldwin locomotives were 
at work long before the English engines arrived, and working on a 
track badly laid on a very bad road bed, and a run-off with them 
was a rare occurrence. The English engines, when erected, would 
not run out of the siding until extensive alterations had been 
made without getting off at each curve, either on forward gear or 
back, and after the alterations, when all had been done that I 
could do, it was not until the road had been thoroughly relaid by 
first-class men that they could be run on the main line; before this 
was done they constantly ran off, breaking tender bogie pivot 
centres, axle-boxes, &c, The bogie centres all had to be renewed 
with stronger castings, and not only this, the whole of the outside 
driving cranks broke close to web of crank, owing to bad material 
and worse workmanship. After renewal of cranks, made by Krupp, 
these engines were a constant source of trouble, motion wore away 
rapidly, and boilers and fire-boxes soon began to give out. 

As to the Baldwin engines, they had only one fault and that was 
the centre line of boilers was too bigh. Notwithstanding this, they 
were the type most suited to the road, and perfectly safe in the 
hands of a competent driver. Everything about them wore 
remarkably well, and did, I feel safe in saying, more work durin 
the construction of the road, than all the English engines combin 
—omitting the tank engine—and cost much less than any one of 
the nine English engines. In fact, if I—as locomotive superin- 
tendent—was at any time required to go out with a special train, 
I took care to let it be a Baldwin, in case I wished to drive myself, 
which I often did. The American type of locomotive is so much 
easier to handle, oil, and ride upon, for a driver. 

This was my first experience with American locomotives, and one 
I can never forget. Our English engines are grand engines, but 
they require grand roads. 

6, Wellgate Mount, Rotherham, 

October 3rd. 

[It is to be regretted that our correspondent has not explained 
why the English engines ran off the road and the Baldwins did not. 
Perhaps he may see his way to supply this much-needed eaplana- 
tion.—Ep. E.] 


W. H. Cooper, 





THE CAPTAIN OF THE MARY ROSE. 


Sm,—Does not the above intensely interesting story point out 
the vital importance of speed in a man-of-war, and engines that 
can be relied on in the hour of peril? How many captains cf 
British men-of-war would dare to rush the Straits as Bowling did ? 
Do not most of them know that their engines could not be relied 
upon to run eight hours at full speed, let alone the time necessary 
to reach Malta ? 

There can be little doubt that marine engineering in the Navy 
is to a great extent a farce; and why? Simply because engines 
and boilers are expected to do the impossible. They are cramped 
up in every direction, and altogether too small for the power which 
their engineers try in vain to force out of them. 

Some day these facts will be brought home to the minds of those 
responsible for the design of our men-of-war with terrible 
emphasis. J.-L. 8. 

Glasgow, October 5th. 


THE CAMPANIA’S RUDDER 


Srr,—The assertion which appeared some few weeks ago in 
several technical papers, that England did not possess machinery 
capable of rolling a rudder-plate for the Campania, and that the 
order had in consequence to go to Messrs. Krupp, seemed to me so 
strange, that I fully expected some abler pen than mine would con- 
tradict it. To find that such an announcement is untrue your 
readers have only to turn to the ‘‘ Notes from the Sheffield Dis- 
trict,” on page 249 of THE ENGINEER of 16th ult. 

We all know what great weight statements receive by being 
published in the leading columns of technical journals of high 
standing, and how anxious England’s manufacturing competitors 
are to make profit of anything that is at all disparaging to her. I 
think it is only just that as much prominence should be given to 
an authoritative contradiction as was given tothe erroneous state- 


ment. ee 
Berlin, 3rd October, 1892. 
(For contenuation of Letters see page 314) 








CHERTSEY BRIDGE.—This bridge is now in such anunsafecondition 
that it has been closed against all vehicular traffic. Arrangements 
for improvising a ferry for foot passengers are being made in case 
the bridge should be wholly closed. At apublic meeting the unani- 
mous opinion was expressed that an iron bridge should be erected to 
supersede the present stone structure. 


A GERMAN CorRIDOR TRAIN.—Since May Ist last a new dining 
car express has been running between Berlin and Cologne, vid 
Hildesheim. The train, carrying first and second-class passengers, 
includes nine four-wheeled bogie vehicles, including one combined 
postal and baggage van, four composite first and second-class, and 
one dining coach, the latter being placed in the middle of the 
train. The baggage van is 56ft. 9in. long, and the passenger 
coaches uniformly 52ft. 10in. The weight varies from 29 to 29:3 
tons. The composite coaches each contain two first-class and four 
second-class compartments, the former with four and the latter 
with six seats in each, all of which are numbered. The second- 
class coach has five compartments, giving together thirty-two 
seats for first-class and 126 for second-class passengers. The com- 
partments open from a corridor 39in. wide, and continues through 
the train by bellows connections between the carriages. The 
dining coach is provided with gas cooking apparatus, and the train 
is to be heated by steam during the winter season. The lighting 
is by means of so-called intense gas lamps. No extra charge 
appears to be made beyond the ordinary fare except a booking fee 
of 1s., entitling the holder to a numbered seat in the train, which, 
however, can only be obtained at the terminal stations not later 
than half-an-hour before starting. The dining arrangements are 
liberally supplied, and at moderate prices, this portion of the 
undertaking being so popular that the midway dining station at 
Hildesheim is now comparatively deserted by the passengers. The 
running time of the train is 9 hours 5 minutes from Berlin to 
Cologne—1.0 to 10.5 p.m.—and 10 hours 13 minutes—7.40 a.m. to 
5.53 p.m.—in the opposite direction, making eleven intermediate 
stoppages on either journey. The distance is about 366 miles, 





Oct. 7, 1899. 


THE ENGINEER. 


306 

















AVMTIVUY NVA 





oeeeiaaiaias : i ere ae ote "Sete aaeaan* _ 












00 and vas word ruosap wy) 
SUFUNIONG ‘ANVId GNV AUCOVE “KIN 


NVUYALIGAW AGNV ‘SNOAT ‘SIUVa ‘GDAILOWNONOOT GAGNOOdANWOD 





Se aceite ates he te hid nl 


IFN ON FIHL 











Sans, oF 


Ril salsa act ti 








, HER MAJESTY’S TORppph 


CONSTRUCTED 4p 


sl 































































































































































































































































































































































































































































































































































































-aaathbei 
UUSSEEEETTEEEET G06 oe 


Lbisiss itty 


Lilia 


cai iitie 


REE Heer resents 
o ne 


aa 
—_ 
- 












































pEPOT SHIP VULCAN 


























Oct. 7, 1892. 


THE ENGINEER. 


307 














FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau and Curvitiet, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—GEROLD and Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, Bookseller. 

NEW~ YORK.—InTeRnaTIonNAL News Oompany, 88 and 85, 
Duane - street. 








PUBLISHER'S NOTICE. 


* * With this week's number is issued as a Supplement a Two-page 
"Engraving of Her Majesty's Torpedo Depbt Ship Vulcan, Kvery 
copy as issued by the Publisher includes a copy of the Supplement, 
and subscribers are requested to notify the fact should they not 
receive il. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address,“ ENGINEER NEWSPAPER, 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with th: instructions. 

*»" Wecannot undertake to return drawings or manuscripts; we must there 
fore request corr ts to keep copies. 

*," All letters intended for insertion in Tot EnGrneer, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
neces:arily for publication, but as a proof of good faith. No notice what- 
ever can be taken of YY icaty 

Stream Launca.—We fear that you have not studied the history of naval 
attack and defence. 
using inclined armour is almost as old as ironclads. The cork defence of 
which you speak has been used for years in our own Navy. A fatal 
objection to it is that it can be torn to pieces by small shells. Messrs. 
Yarrow and Co. constructed torpedo boats more than a dozen years ago 
which delivered their simoke at the water-line, and the system was tried on a 
vet larger scale in the Navy. A very important objection to it is that, 
under certain conditions of wind and weather, the whole crew iiay be 
asphyxiated. 








ABNORMAL RAILWAYS. 
(To the Editor of The Engineer.) 

Sir,— A curious line, which would interest your correspondent 
“A. W.,” is in operation at Penwyllh, near Neath, South Wales, called 
the “ Penwyllh Mountain Railway.” It starts from the Midland station 
—1108ft. above the sea—and ascends by a series of zigzags up the moun- 
tain to an altitude of 1540ft. The gauge is 4ft S}in. It is worked by an 
ordinary locomotive, which brings down about 40 tons at a time of 
a or silica sand, for furnaces in this district. The gradient is 
1 in 25. ™ 

Glais, near Swansea, Caas. 8. Kersuaw. 

October Ist. 





OLD WINDING ENGINES. 
(To the Bditor of The Engineer.) 

§1r,—I enclose two photographs of an old colliery winding engine. It 
is dated 1820, but has no maker's name. It is at an old, disused colliery, 
near Broseley, by Ironbridge, Co. Salop. It is a condensing engine, and 
has an old haystack boiler externally fired, as is shown. Do you know 
if anything is known of the maker? The date is cast on the beam, and 
that is upside down, evidently having been turned at some time. 

11, Gatefield-street, Crewe, F.8 

October 4th. . 8. Ransome. 

[It is quite impossible to say who made the engine in question. It is 
not unlikely that it was constructed at Soho by Boulton and Watt. 
There used to be considerable numbers of such old engines in the Black 


Een): Perhaps some of our readers may be able to assist you — 
vb. E. 
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or ADVERTISEMENTS. 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 


If you had you would have known that the idea of 





single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordsanary” and “ special” positions 
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DEATHS. 


On Monday, the 8rd October, at 34, Avenue-roud, Regent’s Park, N.W., 
Epwarkp FisHer Smita, late of The Priory, Dudley, aged 81. 


On the 28th September, at Cheltenham, Georce Harrison, late of 
Newport (Mon.), formerly secretary and general manager of the Mon- 
mouthshire Railway and Canal Company, aged 78. 


THE ENGINEER. 


OCTOBER 7, 1892. 

















LOCOMOTIVE COAL. 

Tue Board of Trade report on the working of the rail- 
waye of the United Kingdom for the year 1891, issued 
last month, contains a great deal of useful information, 
and at the same time omits to supply figures which 
would possess special interest for engineers. Knowing 
the average price paid per ton for coal, the number of 
tons burned, and the mileage, a very simple calculation 
would show what was the consumption per mile. The 
appendix to the Board of Trade report contains eighteen 
tables, which are in some respects peculiarly aggravating. 
Thus, for example, we have the outlay on fuel stated for 
fifteen of the principal railways, which amounted to 
£3,490,507. But nowhere in the paper is the mileage 
of these fifteen companies to be found. The total 
mileage for passenger, goods, and mixed trains on all the 
railways of the United Kingdom is given as 318,500,000. 
We are told, however, that the fifteen railways in 


question are accountable for 85 per cent. of the 
whole expenditure of the railway year, and we 
shall probably not be far from the truth if we 


assume that their mileage was also 85 per cent. 
of the whole, or 266,475,000. On page 13 of the 
report is given the average price of coal at the pit 
for 1891, namely, 8s. per ton. The average price at port 
for export was 1196 shillings. The railway companies 
would pay more than the pit price, and less than the port 
price. Again we shall not be far from the truth if we 
take 10s. per ton as the cost on the tenders. The 
northern companies would pay less than this; the 
southern companies a good deal more. ‘'aking the aver- 
age then at 103. per ton, we find that in 1891 the coal 
consumed on fifteen principal railways amounted to 
6,982,000 tons, which was 85 per cent. of the total coal 
burned. On this assumption the average consumption 
per train mile on the fifteen railways was 58°651b. It 
must be borne in mind that this does not represent the 
coal consumed on hauling trains alone, but the total coal 
used for all purposes, such as getting up steam, shunting 
and standing with steam up, and it includes the consump- 
tion for goods as well as passenger engines. But this is not 
all. Itis by no means clear whether the figures include 
coal used in pumping water for engines, and for use in the 
locomotive building and repair shops. Probably they do 
not; possibly they may. We think that on the whole it 
will be safer to take it for granted that they mean coal used 
for making steam in locomotive engine boilers, and for 
nothing else. If we say that about one-fourth of the 
whole is expended in getting up steam, keeping steam 
when standing, and in shunting operations, we shall have 
about 43 1b. per mile left as the net haulage consump- 
tion, including both goods and passenger trains. But 
inasmuch as goods engines burn a great deal more coal 
per mile than passenger engines, it is evident that the 
fast traffic of the country is done with very great 
economy. If we turn to the table which will be found 
on page 370 of vol. Ixx. of THE ENGINEER, it will be seen 
that the total average consumption in the half-year 
year ending June 30th, 1888, was, for twenty-nine railways 
of Great Britain and Ireland, 37°531lb. per mile. For 
Scotland it was 46 1b. per mile, for Ireland 27°39 lb., and 
for England 36-61 1b. per mile. These figures are quite 
consistent with those which we have given above. 
It must not be assumed, moreover, that the difference 
between about 371b. and about 431b. indicates that 
locomotives are less economical in 1891 than they were 
in 1888. In dealing with this question it is often for- 
gotten that the consumption of fuel is largely influenced 
by the weights hauled and the speeds. Unfortunately 
the Board of Trade returns do not give any direct informa- 
tion on this important subject, and the railway companies 
do not trouble themselves to publish more figures than 
they can help, or to collect statistics about which they 
care very little. But, indirectly, facts may with some 
trouble be extracted from the Board of Trade report. 
Thus we find that in 1888 the total number of railway 
vehicles of all kinds in England and Wales was 426,207, 
while the number of locomotives was 13,256, that is 32°1 
vehicles per engine. In 1891 the total vehicles were 
479,072, and total engines 14,300; this gives 33°5 vehicles 
per engine. But it must be remembered that all new 
passenger stock built is larger and heavier than the old 
stock, and we have no doubt that the total weight of the 
rolling stock of the United Kingdom has augmented 
between 1888 and 1891 in a much greater degree than is 
indicated by the mere increase in the number of vehicles. 
It is again a matter of notoriety that the weights of our 
locomotives are rising, and in this way the gross load 
moved is greater than it was. Again, the total number 
of passengers moved, and tons of goods and minerals of 
all kinds hauled, has increased very considerably. This 
cannot be done for nothing. We cannot assume that a 





locomotive, weighing, with its tender, 70 tons, and 
hauling a load of 150 tons, can be run on the same con- 
sumption per mile as a train consisting of an engine and 
tender weighing 50 tons and passenger coaches weighing 
100 tons, the speeds remaining alike in both cases. 
Furthermore, the figures given in our tables to which we 
have referred show the consumption per engine mule, 
while those of the Board of Trade give the train mile—a 
very different matter. 

It is needless to weary our readers with further 
statistics, which it is very difficult at all times to render 
in any way attractive. We have said enough, we think, 
to show that there is at least good reason to believe that 
British locomotives are more economical than they ever 
were in fuel. It is most essential, indeed, that this 
should be the case. The cost of coal has greatly 
augmented. The total expenditure under this head for 
the fifteen great companies in 1889 was £2,317,000. In 
1890 it was £3,148,000. In 1891 it rose to £3,490,000, asum 
quite out of proportion to the increased mileage. Nor is it 
in coal alone that locomotive expenses have increased. 
The price of labour has augmented very considerably, 
and it becomes daily more important to build engines 
which shall keep as long as possible out of the shops and 
burn as little coal as may be. There is excellent reason 
to believe that all those concerned with the locomotive 
department of our railways have fully realised the 
position; and shareholders may rest content that if the 
locomotive superintendents of this country cannot help 
them by introducing greater economies no one else can. 


THE COMPRESSION OF GASES. 

An interesting correspondence has proceeded for some 
time in our pages concerning those thermo-dynamic laws 
on which depend the phenomena attending the compres- 
sion and expansion of air under various conditions. The 
subject has been handled from the theoretical standpoint ; 
and some of the questions asked and answered have been 
sufficiently suggestive. Perhaps the most noteworthy 
are those which refer to the possibility of a gas expand- 
ing without doing work. To some extent the statements 
of Rankine and Clerk Maxwell have been investigated 
and reconsidered; and we can hardly resist the conclu- 
sion that none of the standard authors have made their 
meaning as clear as is desirable on this point, which, as 
we shall show presently, may have « practical as well as 
a theoretical aspect. The fundamental proposition is 
that if a gas expands without doing work it will not fall 
in temperature. To this it is replied that it is incon- 
ceivable that a gas can expand without doing work, 
and then the objector is told that the gas in Joule’s 
experiment really did work, and that what is really 
meant is not that no work is done, but that the 
work is internal and not external. This may be taken to 
mean that all the phenomena and their results are con- 
fined to the apparatus within which the air is suffered to 
expand. It may be worth while to recall to the memory 
of some of our readers what Joule’s experiment was. 
He took two strong vessels, united by a pipe in which was 
a stop-cock, exhausted one and filled the other with com- 
pressed air. The two vessels or bottles were then 
wholly immersed in a little tank containing water, and 
properly protected to prevent the rapid escape of heat. 
The whole was then left for some hours to acquire the 
temperature of the surrounding air. Then the stop-cock 
was opened; the air rushed from the full into the empty 
vessel; it expanded and fell in pressure, but delicate ther- 
mometers showed that the temperature of the whole appa- 
ratus ultimately remained unaltered. The explanation is 
that the work done during expansion is expended in produc- 
ing friction among the moleculesof air, and the heat result- 
ing from this friction suffices to restore the temperature 
lost by expansion. The explanation is like the molecular 
theory of gases, a good working hypothesis. The weak 
point in it is that it has not been sufficiently elaborated, 
and it remains to be proved that sufficient friction can 
exist among the molecules of a gas to produce the 
required result. The usual method of proof goes round 
and round in a vicious circle. No fall in temperature 
takes place, because the friction is sufficient to compen- 
sate for loss. If the friction were not sufficient, then the 
temperature would fall, and so on. The theory is suffi- 
ciently inconclusive to some minds to have led to the 
formulating of another explanation, namely, that the 
maintenance of temperature is due to the collision of the 
molecules with the sides of the containing vessel, while 
other individuals combine both explanations. The stan- 
dard authorities are by no means at one on the subject. 
Thus Rankine says: ‘‘ When the expansion of a gas takes 
effect, not by enlarging the vessel in which it is con- 
tained, and so performing work on external bodies, but 
by propelling the gas itself from a space in which it is at 
a higher pressure p, into a space where it is at a lower 


pressure p., a portion of energy represented by | : lydp 


is employed wholly in agitating the particles of gas; and 
when the agitation so produced has entirely subsided 
through the mutual friction of those particles, an equi- 
valent quantity of heat is developed which neutralises 
the previous cooling, wholly if the gas is perfect, partially 
if it is imperfect.” The explanation given by Clausius is 
fundamentally different. He describes in detail Joule’s 
experiments, illustrates the apparatus, and goes on 
to say— The Mechanical Theory of Heat,” page 217: 
‘‘The above result, however, holds only for the process 
as a whole, and not for its undivided parts. In the first 
receiver, in which the expansion takes place and the 
motion originates, heat is required; in the second, 
on the contrary, in which the motion ceases, and 
the air which first rushes in is compressed by 
that which follows, heat is generated; and so also in 
places where friction has to be overcome during the 
passage. Since, however, the heat generated and the 
heat required are equal, they cancel each other; and we 
may say, so far as the general result of the whole process 
is concerned, that no expenditure of heat takes place.” 
Here it will be seen the rise of temperature is attributed 
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to the compression which takes place. It is quite clear 
indeed that as the pressure continuously rises in the 
receiving vessel, the process is, so far as it is affected, the 
precise equivalent of compression by a piston, and there 
is no need to call in friction at all. When the two vessels 
are placed in separate calorimeters, the temperature in 
the one falls as much as it rises in the other. Clerk 
Maxwell handles the subject from a somewhat different 
standpoint. A quotation to be satisfactory would be too 
long, but his general conclusion is, that “in the more 
perfect gases, the cooling effect due to expansion is almost 
exactly balanced by the heating effect due to the work 
done by expansion, when this work is wholly spent in 
generating heat in the gas.” And in another place he 
says, ‘No change of temperature occurs when air is 
allowed to expand in such a manner as not to develope 
mechanical power.” It is this passage, no doubt, that is 
largely responsible for the apparently but not really 
identical statement, ‘‘ The temperature remains unchanged 
when a gas expands without doing work.” The sub- 
ject is no doubt recondite in a sense; and it is certain 
that the last word remains to be said about it. 

We have stated that it has a practical bearing which 
is very easily lost sight of. It has been directly proved 
by daily experience that it will not suffice merely to 
allow air to expand in order to obtain a low temperature. 
It must do work at the same time, and it is for this rea- 
son among others that in refrigerating machines running 
on the cold air system two cylinders are used. One of 
these compresses the air and raises its temperature ; this 
air is then cooled in a surface condenser, and is then made 
to expand down to its original pressure behind the piston 
in the second cylinder, thereby assisting the compressing 
engine. Ifthe second cylinder is not used the fall in tem- 
perature is in practice insignificant. Some years ago it 
was proposed to deliver to private houses, in summer, or 
all the year round in the tropics, steel bottles containing 
air compressed to a couple of hundred pounds on the 
square inch. One of these bottles was to be placed in a 
suitable vessel of water to be cooled, and then the air was 
to be permitted to escape. Air at 62 deg. and a pressure 
of 150 Ib. suffered to fall to atmospheric pressure ought to 
go down to about —190 Fah. In practice, however, the 
whole experiment was a failure; and it may be taken as 
proved that no cold air apparatus can be made a commer- 
cial success in which the expanding air does little or no 
direct mechanical work. 

But the question has yet another and quite as important 
a bearing. When steam expands, whether it performs 
work or not, it is assumed that it must fall in tempera- 
ture. Rankine pointed out that in the latter case it would 
be slightly superheated, but this does not affect the pro- 
position that non-gaseous or saturated steam always 
has a temperature bearing a definite relation to its 
pressure. The total quantity of heat and tempera- 
ture augment a little as the pressure augments. In 
other words, the temperature of a given weight of steam 
will depend on the space it occupies, no matter how it 
comes to occupy the space. It is explained that the 
cause of the difference between the behaviour of steam 
and a gas is that the latter is nearly “ perfect,” and that 
the former is not. We may take this for what it is worth, 
and even question whether a statement of the kind has 
greatly advanced our knowledge or not. But putting 
this on one side, we may go on to ask, What would 
happen if an imperfect gas expanded from one of 
Joule’s bottles to the other? Clausius shows that 
the result would be a fall in temperature. Now, if 
it can be shown that steam does not possess the 
capacity for doing internal compensating work, is it 
not conceivable that in expanding without doing 
external work it may undergo condensation? Thus, 
for example, if, in rubbing along the sides of a 
steam pipe, heat was expended in overcoming the fric- 
tional resistance, and that this heat was not restored as 
in the case of air or a gas, then cooling and liquefaction 
would result. Unquestionably at the moment that steam 
rushes into a cylinder when the port opens, it undergoes 
expansion, and expansion of the kind that is not attended 
by the performance of external work. If we dealt with a 
permanent gas we know that there would be no fall in 
temperature. But is it equally clear that a similar result 
must ensue when an imperfect vapour quite close to the 
critical stage expands? We reserve all expression of 
opinion on the point, but we think it is worth considera- 
tion; and if it can be shown that the work expended by 
the steam in forcing its way through rough and contracted 
passages and overcoming friction is not compensatory, 
then it would appear that every possible exertion should 
be made to render all surfaces over which steam has to 
move as smooth as possible, and to secure the shortest 
possible ports and the straightest possible steam pipes, 
cirefully avoiding all abrupt bends and contractions of 
every kind; not to prevent loss of pressure by wire- 
drawing, but to obviate condensation through the per- 
a gma of what in the case of a gas is called internal 
work, 

We have said nothing concerning the phenomena 
which occur when compressed air is used for the trans- 
mission of power. Nothing has hitherto been said in 
the course of the discussion on this subject, but we 
cannot conclude this article without directing the atten- 
tion of our correspondents to an excellent lecture by Mr. 
W. Saunders, delivered before the Franklin Institute in 
December, 1891, “A Practical Consideration of Com- 
pressed Air.” It has been published in the “ Journal” 
of the Institute, and also in a separate form, and can, we 
believe, be obtained by application to the secretary to 
the Institute, Philadelphia. Much will be found in it 
illustrating the difference between theory and practice. 
Thus, for example, it is easy enough to draw a well- 
marked distinction between adiabatic and isothermal 
compression. But in practice it has been found impos- 
sible outside a laboratory to get either alone, and this, 
be it understood, in spite of strenuous efforts made to secure 
either the one or the other. Not the least interesting 
and suggestive portion of the lecture is Mr. Saunders’ all 





too terse mention of devices which he has used 
for heating compressed air at the motor by 
direct contact. The Popp system is used in 
Paris. The air is heated on its way to the motor by 
making the supply pipe pass through a little coke fire. 
But it is well known that air takes up heat very slowly in 
this way, and there is probably four or five times as much 
fuel used as is really necessary. Mr. Saunders has obtained 
excellent results in working a rock drill. Close to the 
valve chest was placed a small cylinder ; in the interior of 
this, a little above the centre, was fixed a piece of coarse 
wire gauze. Onthis charcoal was thrown, some of it incan- 
descent. The opening was closed, and the compressed 
air turned on ; it came in direct contact with the charcoal, 
and was made very hot. With the consumption of a bit 
of charcoal one inch in diameter and two inches long, a 
hole two feet deep was drilled. A substance called “ Ses- 
talit” has been used with success instead of charcoal, 
the advantage being that it will remain alight for alength 
of time after the air has been shut off. Mr. Saunders has 
also used lamps with success. The lamp is placed alight 
in the air pipe. He first tried this plan on the new Croton 
Aqueduct works, using a miner’s hand-lamp—not a safety 
lamp—placed in a four-inch pipe. 
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CANET COAST LONG QUICK-FIRE GUNS. 


WE have received a report of firing trials made with a 
Canet quick-fire coast (10 cm.) 3-9in. gun of 80 calibres 
length. The following results are selected from the table 
supplied to us :—On August 27th, 1892, a projectile weighing 
13 kg. (28-7 lb.), fired with a charge of 10°025 kg. (22-1 lb.) 
of brown prismatic powder, obtained a muzzle velocity of 
826 metres, or 2710ft., with a pressure of 2437 atmospheres, 
or 16:0 tons. This amounts to a muzzle energy of 1462 foot- 
tons. On the same date a shot weighing 19°8 kg. (43°7 lb.), 
with a charge of 9°4 kg. (20°7 lb.) of brown prismatic powder, 
obtained a muzzle velocity of 674 metres (2211ft.), and a 
muzzle energy of 1481 foot-tons, with a pressure of 2497 
atmospheres, or 16:4 tons. On September 20th last, a 
projectile weighing 13 kg. (28-7 lb.), fired with a charge of 
5°6 kg. (12:3 lb.) of smokeless powder, “type I’’ obtained 
the extraordinary muzzle velocity of 1026 metres (3366ft.), 
giving a muzzle energy of 2255 foot-tons, with a pressure of 
2979 atmospheres, or 19°55 tons. On the same date a similar 
projectile, with a charge of 6:4 kg. (14:1 1b.) of smokeless 

wder, ‘t II,” obtained a muzzle velocity of 1002 
metres (3287ft.), and a muzzle energy of 2150 foot-tons, with 
a@ pressure of 2523 atmospheres, or 16°6 tons. If these 
results be compared with those furnished by M. Canet in a 
table for Brassey’s “‘Annual” for this year, it will be 
seen that the results there given, and generally supposed 
in extreme cases like the above to be estimates, are 
rather more than realised, 3281ft. being the muzzle velocity 
there given for this gun with this projectile, and M. Canet 
must be congratulated on such remarkable results. We have 
before expressed a doubt as to the practical value of such 
very long pieces. This one must be some inches in excess of 
26ft. in length, being under 4in. in calibre. We have 
explained what is M. Canet’s object. He argues that no ship 
can conveniently carry pieces of such length, and in this we 
think all naval men will concur. Consequently he concludes 
that shore batteries armed with such guns will command a 
greater range, and have a flatter trajectory than any ship, 
and will be able to conduct an effective fire against the ship 
before the latter can approach near enough to reply. 
Theoretically this may be admitted. The practical value, 
however, depends on the zone or region over which this 
power extends, and how long the ship takes traversing it. 
About the success of M. Canet, as shown by the rounds quoted, 
there can be only one opinion both as to velocity obtained 
and maximum pressure. He will, however, have to watch 
his slow burning powder very carefully to be sure that so 
long a piece is not over-strained in the forward part, while a 
low maximum is recorded. We should question whether 
the round with 16°6 tons maximum is not straining the piece 
more than that with 19°6 tons, seeing that the same energy is 
obtained in each case; in the former one there must be higher 
pressure forward. If M. Canet has records of curves of pres- 
sure they must be very interesting records. The muzzle energy 
per ton of gun is 539 foot-tons. This is of course the aspect 
in which the piece shows to least advantage, because the 
great actual energy obtained in a projectile of this weight can 
only be secured by some sacrifice as to proportional weight. 
Further experiments with this piece will be very interesting. 
It would be an international benefit if M. Canet would fire 
this piece at armour to test our formule at very high velocities. 
By De Maire’s formula the projectile in the case of greatest 
energy would perforate 20in. of wrought iron. Our English 
formule would only accord it the comparatively miserable 
amount of about 144in. A few rounds at a 15in. plate of soft 
wrought iron, with velocity screens behind it to measure the 
shot’s velocity as it comes through, would settle the question 
in a great measure. 


ENGINEERING WORKS IN THE EAST. 


Nor a little of the activity that at present reigns in some 
of the principal engineering works upon the Continent is due 
to the number of contracts that have been entered into with 
countries in the East of Europe. The Government of 
Roumania has for many months past provided a great deal of 
work in metal constructions for defensive purposes; and 
ChAtillon-Commentry, Creusot, and other firms, are deliver- 
ing into that country an enormous quantity of steel cupolas, 
guns, and war material generally. The Fives-Lille Company 
is likewise erecting a stupendous bridge across the Danube, 
while French engineers are preparing estimates for an 
improvement in the sanitation of Constantinople. An 
additional quantity of work is now about to be afforded 
through the putting upon a more satisfactory basis the 
military and naval defences of Turkey. For some time past 
both French and German engineers lass been approaching 
the Sultan with a view to securing contracts for the work 
contemplated. As a result, a Committee of German engi- 
neers was appointed, under the presidency of General Assaf 
Pacha, to inquire into the works necessary to be undertaken. 
The Committee is of opinion that the defence of the Darda- 
nelles is sufficiently formidable to stop any fleet that may 
attempt to enter the strait; l 1t that the defensive works on 
the Bosphorus offer a great many weak points which ought 
to be strengthened without delay. General Brialmont, of the 
Belgian army—who is well known in connection with the 
fortification of the Meuse—has been commissioned to prepare 
a report upon the works necessary to be done as early as 





—— 
possible. The Sultan has likewise determined upon a cop. 
siderable increase in the navy. An order is to be given foy the 
rapid construction of twenty-four gunboats, 37m. in length 
and6m. beam. They will carry torpedoes, and will haye a 
speed of 12 knots. As the Sultan is resolved to put his 
country in a state of perfect defence, it is likely that these 
orders will shortly & followed by others of still greater 
importance; and in view of this contiagency, it is to he 
hoped that British engineers will not leave the work to theiy 
Continental competitors, who alone are displaying a great 
deal of enterprise in securing the business, which—in view 
of possible complications in the East—is being placed by 
Turkey, Russia, and Roumania with Western metallurgical] 
concerns. 


EARTHQUAKES AND BUILDINGS, 


THE late serious seismic disturbance in Japan has caused 
the Government of that country to appoint a Commission 
to inquire into the best method of constructing buildings go 
as to render them the least liable to the effects of such con. 
vulsions of nature. As was to be expected, that Commission 
has found it to be exceedingly difficult to formulate any hard. 
and-fast rule applicable to all cases. It had been anticipated 
that the Commissioners would long ago have submitted their 
report, and that rules founded upon it would have been in 
force many months back. But, according to the latest intel. 
ligence received, no such report has as yet been sent in, 
Every possible alternative measure had no doubt received 
full pcr mg but to each and all of these there seems to 
have been some serious objection to be taken. The subject 
has already received wide outside discussion in the public 
press of Japan, but this does not appear to have aided the 
specialists deputed to consider it in arriving at any deter. 
mination. It is well known that in all countries liable to 
such visitations it has hitherto been held to be the chief 
desideratum to confine the erection of buildings to a single 
story only. By following this method the advantage is cer. 
tainly secured of minimising the disastrous results to an 
earthquake. But although this is the case, the method gives 
no assurance against either the destruction of property 
or loss of life, and it is mainly in the character to be 
given to the foundations of a building that must be sought 
the fullest possible immunity against such casualties. As 
our readers are doubtless aware, most of the dwelling- 
houses in Japan—the country, perhaps, of all others 
most liable to these visitations—are merely wooden frame- 
works covered with a material analogous in character with 
what is known here as papier maché. Yet even these light 
and relatively elastic structures give way by thousands 
when rudely shaken by the earth waves, and their inhabitants 
suffer from the dislodged timbers almost as much, if not 
more than would be the case if the walling of their dwellings 
had been of solid masonry. The fact would seem to point to 
the conclusion that the base of such erections must be 
ema d continuous and rigid; that no single part ofa 

uilding could be affected save in similar relation throughout 
the structure. Of course, if the base or foundation be of 
masonry, this, however well bonded, can afford no such 
guarantee. Theory would, therefore, point to the adoption 
of the principle of a trussed girder as a sort of base frame on 
which the walling might be constructed. If this were of 
metal, laid direct upon the ground, sufficient rigidity could be 
obtained throughout to insure that the failure of any portion 
of the earth below it would have no immediate local effect. 
Until the report of the Commission referred to has been 
made public, it will be impossible to know if any suggestion 
of the nature we have made now or in the past has been under 
its consideration ; but although we admit that this might not 
be applicable to buildings of large size or massive construction, 
it would seem to be well-suited for insuring a large degree of 
safety to the majority of native houses, built, as these are, 
of the light materials we have named. The subject is un- 
doubtedly one possessed of great interest, as also one calcu- 
lated to exercise to the utmost the ingenuity of engineers and 
architects alike. 


COMPETITION IN THE PIPE FOUNDING TRADE, 


. THE movement which some time ago sprang up in certain 
of the engineering and iron-making districts for the removal 
of old-established iron and engineering concerns from the 
inland centres to the coast has, fortunately for the localities 
concerned, not assumed such proportions as once was feared. 
We have here and there heard of works leaving the Midland 
Counties and transporting themselves on or near the sea- 
board, but we have been spared any wholesale migration. 
Railway rates have not been found the wholly intolerable 
burden which the late outcry against them foreshadowed, 
and the inland manufacturing portions of the country are to 
be sincerely congratulated. Nor would it seem that their 
land-locked position is an entire bar to the successful com- 
petition of the heavy founders with industrial firms of a 
similar character on the coast. It is made known that one 
of the leading Staffordshire iron pipe founding concerns has 
just succeeded in winning for delivery to the South of Eng- 
land an order for 1200 tons of heavy pipes which has hitherto 
always gone to one or other of the great Scotch pipe firms. 
For @ considerable'time the Midland heavy founders and engi- 
neers have been complaining of the great advantage which 
the Scotch and Tyneside firms possess in competing for 
foreign and certain home orders. Some makers have declared 
that until the railway rates were reduced it would be useless 
to attempt to keep up a competition with the Clyde. The 
announcement which is now made, however, is evidence that 
in actual practice things have not got to this pass yet. We 
make no attempt to defend the high railway rates which are 
still charged from many of the manufacturing districts, but 
what we here wish to point out is that inland competition is 
still successful against the coast firms, and that the older 
ironfounding centres are yet a long way from becoming ex- 
tinct. In fact, the adoption of the best methods should 
enable Staffordshire firms to make a profit on southern deli- 
veries, which, with the difference in rates, should be a good 
one. 


RIBBLE NAVIGATION IMPROVEMENT AND PRESTON DOCK. 


OFFICIAL accounts of the cost of this work have recently 
been published by the Corporation of Preston, who are respon- 
sible for the undertaking. From these it appears that the 
total amount of loans stands at £1,037,720. The expenditure 
is given under a variety of heads. Purchase of the old Ribble 
Navigation Company, £72,860; cost of obtaining Acts of 
Parliament, 1883, £9567; 1888, £9911; 1889, £7931; 1890, 
£1110: survey of estuary, £596; Board of Trade Commission, 
£8064; land and compensation, £55,000; boring, £887; 
training walls, £14,511; forty-acre dock, river diversion, and 
other work, £488,388; maintenance of dock works, £9750; 
equipment of dock and quays, £21,000; dredgers, £54,750; tugs 
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and barges, £51,550; steam hopper barges, £33,500; dredging, 
wages, and stores, £83,500; repairs of dredging plant, 
£13,000; parliamentary and engineering, £23,000; making, 
with sundry other items, a total of £1,066,414, of which sum 
£122,000 was expended during the last financial year. The 
money is secured on the harbour revenue, borough fund, and 
porough rate, and entails an annual charge of £42,500. The 
first stone of the dock was laid by the Prince of Wales in 
1985, and the dock was opened by the Duke of Edinburgh in 
June last. It is forty acres in extent, 3020ft. long by 600ft. 
wide, giving a quay frontage of 2200 lineal yards. The tidal 
basin measures 850ft. by 80ft. The gate sills are 38ft. below 
the coping, providing 29ft. of water at spring tides, but the 
approach channel is not down to this level. Neap tides rise 
7it. less than spring tides, 








LITERATURE. 


Traité pratique d’Electricité. Par M. Ferix Lucas, 

Baudry et Cie. 1892. 
Tue author of this work is a chief engineer of the Ponts 
et Chaussées, in France, and director of the State rail- 
ways. He was appointed by the Minister of Public 
Works as a special commissioner for the examination of 
public applications of electricity, and sent in his report 
during 1890, after which he began the present book. He 
states that in the theoretical portion he has chosen in all 
cases either a geometrical or analytical proof, according 
as the one or other appeared the simpler. In the part 
which deals with dynamo-machines a special chapter is 
devoted to the consideration of armatures, to which the 
author has given special attention, and also to the 
collection of the current. He adds that as the work is 
intended for practical men he has made it as concise as 
possible. The printing and illustrations are very good, 
in fact, much better than is usual in English books of 
the same class. 

Although the author states that the work is intended 
for practical men, it is, in our opinion, much more 
suitable as a text-book for use in such a school as the 
Ecole Polytechnique, or Ecole Centrale; the whole sub- 
ject is treated analytically, and in order to read the first 
half of the work, it is absolutely necessary to be con- 
versant with the Integral and Differential Calculi. 
Although the higher mathematics are essential for a 
proper understanding of the theory of electricity and 
magnetism, it is but rarely that practical men, at least in 
this country, have the time to devote to a consideration 
of this portion of the subject. It is tacitly left to Pro- 
fessors and a select few to work out the formule, and in 
many cases these are only arrived at from an examina- 
tion of data which have first been obtained empirically 
in the workshop. Toa university man who had obtained 
a fair position in the Tripos these papers would doubtless 
be pleasant reading, but such men are few and far 
between in the ranks of those for whom the book is said 
to be written. We are persuaded that by the use of 
graphic methods many of the proofs could be simplified, 
and we are at times reminded of reasoning to be found 
in some text-books on mechanics, where the mechanical 
advantage and efficiency of machines are considered, 
while friction is blandly disregarded. We are satisfied 
that much more can be learned by a few judiciously 
selected experiments than by a course of intermin- 
able expressions which are principally useful as mental 
gymnastics, 

The first part of the work will be found the most diffi- 
cult reading, while in the second part the author deals 
with magnetic and electrical measurements, and the 
special instruments used for such purposes. The third 
part deals with batteries, accumulators, and electrostatic 
machines, and but few data appear to have been obtained 
from actual use of batteries; in fact, it is probably too 
much to expect such details from a professional man 
occupied in other ways to such an extent as the author. 
It appears that the French Company which manufactures 
the Faure Sellon and Volckmar battery construct the 
plates differently from those made by the E.P.S. Com- 
pany in England. If the cells are to be placed in the 
usual manner in series, each positive plate is attached to 
the corresponding negative plate in the adjoining cell by 
a curved strap with a notch at the top. All the straps are 
then connected together by a long bolt, which is attached 
to the conductor. The French Company guarantees a 
minimum efficiency of 72 per cent., and an average effi- 
ciency of 80 per cent.; also a useful capacity of 
318 ampére hours per pound of plate, and an output of 
0455 ampére per pound, and add the note that with an 
output of 0°91 ampére per pound the capacity is reduced 
to 25 ampére hours per pound of plate. 

The author then states that if 1-9 volts be taken as the 
mean electro-motive force given out, then the useful 
energy per pound of electrode is 7°75 watt hours for the 
Faure type, and 3°85 watt hours for the Planté type. In 
the face of these data we still observe that the Planté 
type of cell is in favour; for example, in the Crompton- 
Howell, D.P., Benardos, and Epstein batteries. He also 
states that it is necessary to use 5681b. of electrodes to 
obtain a horse-power for six hours with a pasted plate, 
and the Same weight to obtain the same power for three 
hours with a Planté plate. The author then passes on to 
the description of dynamos, treating the subject of arma- 
ture winding at some length, The remainder of the 
book consists of descriptions of types of machines; but 
some of the most recent are not alluded to at all. 


Paris. 
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Tus ship, the subject of our supplement, which has 
been prepared from an excellent photograph by Mr. 
Symonds, of Portsmouth, represents a unique specimen 
of the ship constructors’ art in the Royal Navy. She is 
known as a twin-screw torpedo depét ship, and for this 
purpose has been supplied with many fittings altogether 
unusual in her Majesty’s ships. She is intended to accom- 
pany a fleet to sea, to form a depdt for supplying 
mining and countermining stores, electrical gear, Whithead 
torpedoes, &c., to assist in the work of laying out mines 
or fishing them up, as occasion may require, as well as 
forming a school of instruction for this kind of work in 
times of peace. She is also fitted with a factory for 
executing repairs to torpedo gear and boats, and to such 
ships of war as are not provided with the means of per- 
forming their own repairs. In addition to this, she 
was designed on such lines that, with the large engine 
power provided, she would have sufficient speed to act 
as a cruiser or to perform scouting work for the fleet. 

She was built in Portsmouth Dockyard, her first keel 
plate having been laid down on June 18th, 1888, and the 
vessel launched on June 13th, 1889, less than a year after 
her commencement, a feat which was considered remark- 
able at that time, but has since become an affair of very 
ordinary occurrence. She is built of steel throughout, 
unarmoured at the sides, but provided with a steel pro- 
tective deck varying in thickness from 5in. in the most 
exposed parts to 2}in. below the water-line, the shape 
being the ordinary turtle-back pattern usual in cruisers 
of this type. This deck forms the protection for the 
magazines, engines and boilers, and the vital parts of the 
ship generally, the coal-boxes also being arranged so as 
to materially assist in protecting these parts when they 
are full of coal, though naturally such a protection must 
necessarily be untrustworthy in a ship fitted with such 
powerful machinery and intended to keep the sea. 

The principal dimensions are 350ft. between perpen- 
diculars and 58ft. beam, the displacement being 6630 tons 
at 23ft. mean draught. Her bunkers, twenty-one in 
number, stow 1000 tons of coal, but 800 tons more can 
be stowed, if necessary, in the wing compartments 
adjoining the coal-boxes, these compartments having 
been so fitted that coal can easily be stowed in them or 
got out to the fires when required. It was considered by 
her designers that this amount of coal would have 
sufficed to give the ship a cruising range of 10,000 miles 
at a speed of 10 knots, but sufficient allowance has not 
been made for the auxiliary machinery, lighting the ship, 
&e., and we, therefore, consider that a range of 7000 
miles is as much as she is ever likely to be able to 
traverse at 10 knots speed without replenishing the 
bunkers. 

A highly interesting feature of the ship is the hydraulic 
boat-hoisting machinery supplied by Sir W. G. Arm- 
strong and Co., of Elswick. The most striking portion 
of this machinery, and that which has drawn forth a con- 
siderable amount of criticism, both from seamen and 
constructors, is a pair of enormous goose-neck cranes 
placed one on each side of the ship, almost amidships. 
They have a total height of 65ft., and an overhang, or 
rake, of 88ft., which will allow of her boats being hoisted 
in and out without disarranging the torpedo net defence, 
a most important item in a ship of this class, the nature 
of the work she is designed generally to perform ren- 
dering her specially liable to sudden torpedo attack. 
To provide support and security for these’ cranes about 
80ft. of the pillar lies buried in the hold, passing down 
through the upper, main, and protective decks to the 
bottom of the ship, which is specially strengthened and 
fitted to support the weight and allow rotation. The upper 
deck, which takes the canting strain, is also specially 
strengthened and fitted with a heavy steel ring in which the 
cranerotates. Rollers are not provided to reduce the friction 
at this point, the crane being simply fitted with a plain disc 
about 5}in. in thickness, fitting easily in the deck socket. 
The lifting machinery, which is placed inside the pillar of 
the crane, and therefore being well down in the hold is 
fairly protected from gun fire, consists mainly of two 
hydraulic rams; the larger one 173in. in diameter, the 
smaller one 53in. in diameter, having a vertical stroke of 
10ft., giving a lift of 40ft. at the purchase, through the 
multiplying power of the fourfold pulleys, which the rams 
are constructed to operate in the usual manner. At the 
ordinary working pressure of 10001b. on the square inch, 
the thrust on the crosshead carrying the pulleys is about 
118 tons, which gives a lifting power at the gib of 20 tons, 
moving at the rate of 90ft. per minute. The small 
cylinder plays an important part in this mechanism, 
being designed to mitigate the danger which always 
attends the hoisting in or lowering of boats in a seaway, and 
is the subject of a patent by the firm. Its special duty is to 
keep taut the slings after they have been hooked onto the 
boat, until a favourable moment for hoisting presents itself. 
The valves are so arranged that the main lifting power 
cannot be applied until the small cylinder has been 
brought into action, the relation of power to weight being 
so adjusted at the proper working pressure, that the 
slings are only held taut while the boat is rising or 
falling in the waves, provision being made for the escape 
of the water from beneath the ram as the weight of the 
boat forces it back against the psessure. The cranes are 
revolved by means of a pair of rams 16in. in diameter, 
placed vertically alongside the pillar of the crane. It 
has been necessary to provide considerably more power 
for this purpose than would be necessary for a similar 
crane on shore, since it will be obvious that if boats are 
to be hoisted in a seaway, it is necessary to have 
sufficient holding power to overcome the additional twist- 
ing strains brought to bear when the ship is rolling. 
The direct thrusting power of the rams is 90 tons, and they 
operate a 2iin. chain cable which passes round and is 
secured to a steel sprocket dram at the foot of the crane 
6ft. 6in. in diameter, thence over a pulley at the head of 
each ram, the ends being secured to the framing which 





supports the ram cylinders. The cranes have a turning 
range of about 250 degrees, and the boats are so placed 
as to come fairly within the scope of one or other of 
them; but since the Vulcan is 58ft. wide and the cranes 
40ft. apart, it is obvious that all the boats cannot come 
within the scope of either crane. To provide for the 
contingency of one of the cranes becoming disabled, the 
torpedo boats—of which the ship carries six—are stowed 
in crutches fitted on trolleys which may be traversed 
from one side of the ship to the other. It is anticipated 
that when the ship is in commission and the crew 
properly drilled, the whole of these boats may be lifted 
in or out in less than a quarter of an hour. 

An ordinary derrick attached to the mainmast for boat- 
hoisting purposes is also fitted with similar hydraulic 
gear for topping the derrick and lifting the boats, the 
lifting power in this case being 10 tons only. In addition 
to the cranes and derricks, there are also four hydraulic 
bollards, or winches, provided for general hauling pur- 
poses, and for use with the derricks. They are guaranteed 
to be eqnal to a direct pull of 30 cwt. 

The boat equipment consists of six second-class torpedo 
boats, a wood vedette boat 538ft. in length, a 42ft. steam 
pinnace, and a steam cutter. The torpedo boats are 
built entirely of steel, 60ft. in length, having a speed of 
over 16 knots per hour, the engines working up to about 
430-horse power, the boilers being of the ordinary loco- 
motive type, working under forced draught with closed 
stokeholds. The vedette boat and steam pinnace are also 
fitted to work with closed stokeholds and forced draught. 
In addition to these boats, the ship also carries two 
specially designed countermining launches, besides the 
ordinary equipment of sailing and pulling boats. 

For offensive purposes the ship carries an armament 
consisting of eight 4’7in. rapid-firing guns, mounted upon 
the Vavasseur central pivot system, four forward and 
four aft on the upper deck. These are fitted with the 
usual protective shields, and have a good arc of training, 
the bow and stern guns both firing across the keel. In 
addition to these there are twelve 3-pounder quick-firing 
guns distributed between the main and upper decks. 
In addition to these guns the ship will be provided with 
an equipment of thirty Whitehead torpedoes, some of 
which will be of the latest pattern, 18in. in diameter, 
carrying a charge of 2423 1b. of dry gun-cotton, and 
having a total weight—including the head—of upwards 
of 1150]b., the remainder consisting of the ordinary 
pattern torpedo, 14in. in diameter, and carrying various 
charges up to 115 1b. of gun-cotton. For discharging 
these torpedoes, two fixed tubes are provided below the 
water-line forward, one for 18in. and one for 14in. 
torpedoes ; a fixed tube at both bow and stern for 14in. 
torpedoes, above the water-line, and two broadside train- 
ing tubes for 14in. torpedoes above the water-line aft. 

In addition to the locomotive torpedoes, the ship also 
carries a large number of mines, which may be laid down 
as desired. Some of these carry as much as 500]b. of 
gun-cotton, the total weight of each mine when complete 
reaching to upwards of 13001b. Last, but not least of 
the offensive weapons of the ship, is the powerful ram 
with which she is provided. 

The ship is lighted throughout by electricity, and fitted 
with four electric search lights, each of 25,000-candle 
power. For these purposes three sets of Siemens 
dynamos, driven direct by Willans’ patent compound 
central valve engines, are provided, each dynaino giving 
a current of 400 ampéres at 80 volts E.M.F. when driven 
at about 420 revolutions per minute. 

Being unarmoured, great speed is relied upon as the 
principal defence, but she is also provided with a perfect 
torpedo net defence, besides the protective deck men- 
tioned above, while in addition the principal of subdivision 
has been thoroughly carried out in her construction, in 
order to minimise as much as possible the chances of her 
being sunk in action by a lucky hit from either torpedo 
or shot, the number of these water-tight compartments 
reaching to upwards of 140. The carrying out of this 
principle of minute subdivision into water-tight and air- 
tight compartments brings into greater prominence the 
matter of ventilation, a proper supply of fresh air to 
these compartments being of course necessary to enable 
the work of the ship to be carried on without detriment 
to the health and comfort of the crew. To insure this 
numerous air shafts are led down from the upper deck, 
some for supply and others for exhaust, air trunks 
being led from these to every compartment in the 
ship, including bunkers, magazines, store-rooms, «c., 
ventilating fan engines driven by steam being con- 
nected to some of the most important trunks to supple- 
ment the natural draught when necessary. To preserve 
the principle of water-tightness it becomes necessary 
to fit each of these air openings with a valve capable of 
being shut down when necessary, and when it is 
remembered that many compartments have a valve for 
supply and another for exhaust, some idea may be formed 
of the enormous number of valves necessary for this 
purpose alone ; when to these are added the water-tight 
doors and hatches, the sluice and drain valves, and 
suction valves to the various pumps, mostly fitted with 
shafting and gearing to admit of their being worked from 
the main deck, it will be seen that the task of keeping 
all in good working condition forms no small portion of 
the duties of the engineering staff of the ship. 

The propelling machinery and boilers were supplied by 
Messrs. Humphrys and Tennant, who, indeed, were 
responsible for the supply and fitting of all the auxiliary 
machinery in the ship, with the exception of the 
hydraulic machinery. They also supplied the fittings for 
the factory except the machines, but all machines, shaft- 
ing, &c., were fitted in place by their workmen. The 
main engines, of which there are two sets driving twin 
screws, are of their well-known type of triple expansion 
overhead cylinders, capable of developing 12,000-horse 
power, at 100 revolutions per minute. The cylinders are 
of 40in., 59in. and 88in. diameter, and the stroke 4ft. 3in. 
The air pumps are driven direct off the low-pressure 
pistons, and the condensers are of gun-metal, giving a 
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cooling surface of 13,500 square feet. The circulation of 
the cooling water through the condenser is maintained 
by independent centrifugal pumps, driven by Humphrys’ 
single-cylinder overhead engines. These pumps are 
duplicated, to provide for the contingency of one be- 
coming disabled, the old plan of fitting sea injection cocks 
in case of emergency having been discontinued. These 
pumps are also fitted to draw from the bilge, and 
guaranteed to take 1000 tons per hour each from 
the bilge with 100 1b. pressure of steam. This they 
easily did at the trial, the total amount of water 
delivered by the four engines, as ascertained by experi- 
ment, being a little over 5000 tons per hour. There are 
no feed pumps driven off the main engines, but separate 
feed engines, two main and two auxiliary, all of equal 
size and Admiralty pattern, are fitted in the stokeholds 
for supplying the main boilers, a smaller pattern being 
supplied for the auxiliary boiler. In each engine-room 
there are also two fire and bilge engines, one turning and 
one reversing engine, a distilling pump, an auxiliary 
condenser, which takes the exhaust steam from the whole 
of the auxiliary service, having its own circulating engine 
and air pump, and a Normandy’s double-distilling appa- 
ratus capable of providing 150 gallons of fresh water per 
hour for the use of the crew. 

Separate engine-rooms are provided for the hydraulic 
engines, of which there are two complete sets, each set 
equal to the task of supplying the pressure for the 
cranes and bollards, &c., when hoisting-in the boats 
They are horizontal tandem compound type, two high- 
pressure cylinders of 13}in. diameter and two low- 
pressure cylinders 27in. diameter, with a stroke of 
18in., to each set, the pumps, 53in. diameter, being 
driven direct off the pistons in the ordinary way. 
No hydraulic accumulator is provided, but a hydraulic 
governor efficiently supplies its place by controlling the 
supply of steam to the engines as the water pressure 
varies. Murdock’s steam governor is also connected to 
the throttle valve in case of mishap to the pump, to 
prevent the engines running off at a breakdown speed. 
In each hydraulic engine-room there are also one of 
Belliss’ air compressing engines and pumps, with 
reservoir for supplying Whitehead torpedoes with air up 
to a pressure of 1700 1b. per square inch, ventilating and 
exhaust fans driven by Brotherhood’s three - cylinder 
engines; and, on the starboard side only, one of the 
dynamos—termed the war dynamo, because it is placed 
under the protective deck—the other two being placed in 
the workshop above the protective deck, where it is pre- 
sumed they can be much better attended to, being under 
the direct supervision of the officer in attendance there. 

In the workshop there are five lathes of various sizes, 
from 15ft. bed and 9in. centres down to 3ft. 6in. beds and 
6in. centres, two drilling machines, planing, slotting, 
shaping, and punching machines, a circular saw-bench, 
a carpenters’ bench and fitters’ benches, and a Fletcher's 
air furnace capable of melting down 2 cwt. of scrap steel 
in two hours. The pulley shafting is driven direct by a 
6in. belt off a small single-cylinder horizontal engine of 
Messrs. Humphrys’ design and construction. In the 
blacksmiths’ shop on the upper deck is a powerful 
hydraulic forging press, a large forge, fitted with Root’s 
blower and steam blast, also a coppersmiths’ forge and 
pipe-bending machine, together with a complete set of 
tools. 

To supply steam there are four double-ended cylindrical 
boilers, 17ft. long and 14ft. in diameter, with three furnaces 
each end, 3ft. 8hin. diameter, 6ft. in length, leading to a 
common combustion chamber. There is also, in addi- 
tion to these, a smaller boiler, single-ended, 12ft. 5in. 
in diameter and 9ft. 4in. in length, with three furnaces, 
which is intended to be used generally for auxiliary 
purposes, but which is worked under the same conditions 
of forced draught as the main boilers. The stokeholds are 
closed, and fitted in the usual way with air locks for 
entrance, air-tight hatches, &c. The air for the fires is 
driven into the stokeholds by eight 60in. fans, driven by 
Brotherhood’s three-cylinder engines working up to 600 
revolutions per minute. As originally designed, the 
total grate area was about 655 square feet, and the 
total heating surface about 19,000 square feet. Certain 
modifications, however, were suggested by experience with 
similar boilers in other ships, in order to prevent over- 
heating of the tube-plates, and consequently leaky tubes. 
These when carried out reduced the grate area to about 
543 square feet, and the heating surface to 16,740 square 
feet. In spite of these alterations, however, some trouble 
has been experienced with leaky tubes when the boilers 
are cooling down after forced draught has been applied ; 
and it was at one time thought that new boilers would be 
necessary. More recent experience with some ingenious 
devices of Messrs Humphrys’ and the Admiralty engi- 
neers has, however, led to the expectation that all these 
troubles may eventually be overcome, and the commis- 
sioning of the ship has therefore been delayed until 
the alterations suggested by the success which attended 
the recent trials of H.M.S. Thunderer at sea have been 
carried out. It is understood that the boiler tubes are 
to be fitted at the combustion chamber ends with the 
Admiralty ferrule, and the heating surface and grate 
surface restored to the amounts approximately as designed. 
It has also been decided to fit additional evaporators in 
order to maintain the supply of fresh water for the use 
of her own and the torpedo boats’ boilers. Grease 
extractors are also to be fitted to prevent the admis- 
sidn of oil into the boilers. We cordially wish success 
to the Engineer-in-Chief of the Navy in his laudable 
attempt to save the taxpayers’ pockets. The weight of 
the machinery is 103U tons, or 11-6 indicated horse-power 
per ton. 

Curiously enough, in the first trial trips, which were 
carried out to determine the acceptance of the machinery 
by the Admiralty from the contractors, no trouble was 
experienced with the tubes, a mean speed of 18°5 knots 
having been maintained for eight hours with a horse- 
power of 8167, the revolutions of the engines being 88°6 
starboard and 88 port, with a mean air pressure in the 
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stokeholds of *{57in. of water. It has not yet been con- 
sidered advisable to attempt the 12,000-horse power; but 
it is to be hoped that this magnificent vessel may not 
have to be kept waiting ignominiously in harbour much 
longer on account of boiler-tube troubles, but that with 
more modern devices she may be enabled to attain to her 
full speed of 20 knots for a few hours, and to keep her 
sea-going speed of 18 knots as long as her coal may last. 








COMBINED GAS ENGINE AND EXHAUSTER. 


THE combined gas engine and exhauster, throttle valve 


and gas regulator, illustrated by the engraving annexed, has | 


been designed to take the place of the usual separate arrange- 
ment which requires much larger space, two foundations, 
and a good deal of other gear. The design consisting in the 


combination and modifications to suit this, the essentials | 


will be readily gathered from the engraving without further 
description. The whole apparatus is complete in itself, and 
ready to bolt down to foundation or to an upper floor. The 
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only work to be done is to connect the water vessel for the 
gas engine, which may be placed in any convenient position, 
and if necessary, some distance away, and to connect the 
inlet and outlet mains to the disc valves, which can be done 
by the gasfitter. Although compact, the bye-pass, throttle 
valve, &c., are more accessible than when under the floor, or 
as mostly the case, buried in the ground. A set for 5000 
cubic feet of gas per hour occupies a space of — 6ft. by 
4ft. Gin. over all. Very little attention is requi day or 
night, as no boiler is required and no belts or other gear 
used, The exhauster is of the Beale type, with modifications 





made by Messrs. Geo. Waller and Co., Southwark, who are 
the makers of the combined arrangement illustrated. 








TWENTY-FIVE-TON WHARF CRANE. 





Tue above engraving illustrates a fixed hand wharf 
crane supplied to the Mersey Docks and Harbour Board, and 
erected at the river wall south of the Herculaneum Dock at 
Liverpool. The crane has been made by Mr. Thomas Smith, 

| of Rodley, and is capable of lifting a load of 25 tons at a 
| radius of 33ft. from the central pillar, having triple-purchase 
hoisting gear with grooved drum, of sufficient diameter to 
receive the whole of the rope without overlapping, keyed toa 
forged-steel barrel shaft. A powerful brake is placed on the 
second-motion shaft, with brake strap of spring steel and 
controlled by a hand lever with balance ball on the end of the 
| lever; the safety catch and wheel are of steel. The revolving 
motion is spur and bevil gear, with external wheel keyed to 
| the central column, and two anti-friction rollers radiate on a 
| turned path on the base-plate, so as to reduce the stress due 
| to the load on the pillar, and distribute it over a larger area. 
The crab sides are of cast iron of ample strength, with bosses 
and caps bored out to receive the shafts carrying the gearing 
and drum, and the top and bottom swivels are well designed. 
The gib is constructed of wrought iron plates on the box 
principle, stiffened with angles, and held in position at the 
specified radius by tension rods, provided with the necessary 
grooved pulleys at the jib head. The steel wire rope used is 
1,4;in. diameter, long enough to reach 25ft. below the wharf 
level, and the block is of ram’s-horn shape with swivel hook 
of best Yorkshire iron, the load being carried in three plies of 
rope. The central pillar is of forged steel, and weighs about 
130 cwt. It is securely fitted into the massive cast iron base- 
plate, and also into the bottom foundation plate, having the 
necessary holding-down bolts, nuts, and plates, the whole 
weighing about 39 tons, and erected in a concrete foundation 
having a total weight of about 230 tons. The crane was 
tested with 30 tons with eight men at the handles, and 25 tons 
with six men at the handles. These tests were made in the 
presence of the Docks company’s officials and under the 
direction of the engineer, Mr. G. F. Lyster, M. Inst. C.h. 
The crane was also tested as to the speed of the lifting, 
tailing, and lowering, and more than fulfilled the desired 
requirements. 








INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held at 58, Romford-road, Stratford, on 
Monday evening, 26th ult., presided over by Mr, A. D. Robertson, 
vice-president, when the discussion on the ‘* Treatment of Boilers,” 
a paper read a fortnight previous at Gresham College, was 

| resumed. The following members took part :—Messrs, Johnston, 
Smith, Graham, Leslie, Adamson, Lilly, Sage, the chairman, and 
| others, who dealt with the various points raised in the paper, 
notably the action of zinc, the baneful effects of internal lubrica- 
tion, and a means of minimising the amount of cold air admitt«d 
to the back end of the furnaces, Allusion was also made to a 
system of circulation of the water, by which means the rackirg 
strains due to the difference of ——"* between the upper 
| and lower parts of the boiler were reduced. A passing reference 
was made to some of the earlier types of boilers, which had worked 
satisfactorily without either the use of zinc or soda, On the 
motion of Mr. Thomson the discussion was arranged to be con- 
tinued on Monday, Octcber 3rd. It was announced that the 
second annual dinner of the Bristol Channel Centre would be held 
| at Cardiff on October 8th. The proceedings terminated with the 
usual vote of thanks. It is announced that a conversazione will 
take place on December 2nd, 
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MUDD’'S PATENT FEED-WATER EVAPORATOR. 
Since the evaporation of fresh water from ordinary sea 
water for making up the supplementary feed for the boilers 
on board ship came into more general requisition, there has 
been a large number of designs brought forward, some claim- 
ing one merit and some another. We are enabled now to 
publish illustrations of a new type of evaporator designed by 
Mr. T. Mudd, and manufactured at the Central Marine 
Engine Works, West Hartlepool, which certainly has the 
merit of neatness and compactness in design. It claims, 
however, a great deal more than being merely attractive to 
the eye. It is held by the designer that one of the most 
important requisites in an apparatus of this kind is that the 
heating surface should be very easily withdrawn into a 
position suitable for cleaning and overhaul. Keeping this 
fully in view, a glance at our engravings will show how com- | 
pletely that feature has been carried out in this apparatus. 
The whole of the heating tubes are attached to a door, which 
door is hung upon a hinge. The tubes are curved, and the 
lower part of the shell of the apparatus is similarly curved, 
so that the heating surface is entirely withdrawn by simply 
swinging out the door upon its hinge, and by hooking it up 
as shown in our engraving it remains secure in that position 
till all cleaning operations are carried out. The opening of 
the door needs no lifting tackle, as a couple of men can lift 
itinto position for putting in the hook. There is no joint 
to break, except the flange joint of the door, and the whole 
operation is carried out in the simplest and most speedy 
manner possible. This, however, although of paramount | 
importance, is not the only good feature about the apparatus. | 
The barrel is enlarged at a proper height so as to give a large 
ebullition surface, and thus increase the speed of evaporation. 
The shell stands vertically, and is made high in proportion, | 
the steam of evaporation being carried off at the top. This 
assists the apparatus in the production of dry steam, and to | 
further help forward the same object, the shell contains a 
number of coarse and fine baffle plates, so placed as to riddle 
the steam thoroughly on its way to the outlet. It can thus 
be relied upon to produce fresh water, and not to send over | 
by means of priming a quantity of salt water, as is sometimes | 
the case with these things. Again, the brackets carrying the 
evaporator are placed at a high point on the shell, so that it 
may be secured by a couple of knee brackets against a bunker 
side, and the whole of the lower part can thus be got round | 
with a paint brush and kept in thoroughly good order, the 
apparatus being usually fixed in the engine-room at such a 
height that a man can walk underneath it when on the 
starting platform. It has been fitted in several important 
steamers, and is spoken highly of by the men in charge of it, 
as requiring little or no attention and keeping up the water 
level in the boilers without being in use more than one- | 
quarter to one-third of the day. It is at present made in 
three sizes, the smallest for vessels up to about 750 indicated | 
horse-power, the middle size taking from that up to 1100 
indicated horse-power, and the largest size from 1100 to | 
1800 indicated horse-power. The design has been based on a | 
large experience with other types of evaporators, and is said 
to answer well the intentions of the designer. 








Pians for five steamers for the Inman Company are at | 
present before the retena yf to the United States Navy, and when 
these have been approved the work of construction will be entered 
upon without delay. The company receive a handsome subsidy 
on each vessel launched in the United States, the amount being 
regulated by the tonnage, and for all practical purposes the con- | 
tract has already been placed with Messrs. Cramp and Sons, from 
sen yards at Philadelphia several vessels for the United States 

avy and at least three Russian warships have been launched. 
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THE COMPARATIVE EFFICIENCY OF PADDLE. 
WHEEL AND SCREW. 

By Ropert MANSEL, 

Tuat the distance between two important places on 
the earth’s surface can, with nigh certainty, be traversed 
by steam vessels in a stated time, and that this has 
gradually, been reduced to less than half the early 
amount—these certainly are facts worthy of being 
recorded. Only, this record would be enhanced in value 
and made more complete if accompanied with an appre- 
ciative statement of the methods and principles upon 
which this diminution of the time has been accom- 


Glasgow. 


| plished. 


Those who can recall the state of matters about forty 
years back, when, for steam vessels, the paddle-wheel was 
the propelling instrument, will be ready to admit there 
was then a very limited body of facts open to designers, 


| to assist them to a conclusion as to the proper lines on 


which improvement was to be anticipated. Trial trips 
were conducted with one object—usually on the most 
favourable conditions—to know how fast a given vessel 
could be driven? The result, too often, was in very 
indifferent agreement with the after working on sea- 
going conditions. Steam shipbuilding was an art of 
which the science was either unknown, vaguely guessed 
at, or wrangled about. For example: the few exact facts 
as to the power found to be necessary to propel the same 


| vessel at different speeds, these were jealously-preserved 


secrets. Whenin 1875, the late Mr. William Denny 
read a paper, in Glasgow, “ On the Difficulties of Speed 
Calculation,” I expressed ‘the extreme gratification 
with which I learned that a gentleman in Mr. Denny’s 
position had set an example in departing from that 
guarded silence as to their professional labours which 
Clyde shipbuilders and engineers seem to adopt to- 
wards one another, and of which—whether arising from 


| a possibly mistaken sense of superiority, simple indif- 
| ference, or a more creditable feeling that an opposite 


course might tend to encourage unveracious emulation— 
we have no right whatever to question the motive. 
Again, we might all be very willing to communicate an 
obviously excellent result; but what about real or fancied 
failures? These, in their way, might prove eminently 
interesting and instructive. But what builder would own 
them? or arm an irate owner with a demonstration, that 
the ship and engines supplied him, under the circum- 
stances, were not the best possible. Further, steam 
shipbuilding is, at best, a science of compromise of con- 
flicting elements. We must be careful about acknow- 
ledging a standard of excellence which does not properly 
value those elements, or allow ourselves or others to 
entertain the notion that all that is necessary for a 


| definite standard of excellence, is merely a simple piece 
| of arithmetic—multiply this by that, and divide by the 


other thing.” ‘To give an instructive example, the once 
well-known North American mail paddle steamer Persia, 
upon certain short runs, might be represented to have a 
speed of from 15 knots to 15°5 knots. Only, on departing 
from port, with her common float paddle-wheels deeply 
immersed, her speed was sadly diminished, gradually 
improving, however, as the coal was burned out, and 


the wheels waste of power, and the power necessarily 


expended in renewing the displacement water throughout 
the vessel’s path, became sensibly lessened.” : 

To arrive at facts, under the usual sea-going conditions, 
the late Mr. Robert Thomson, engineer superintendent 
of the Cunard Line, directed some sensible experiments 
to be carried out. Within some hours’ sail of Liverpool, 
in suitable positions off the Irish coast, where the speeds 
could be correctly noted, sets of diagrams were taken on 
the outward and homeward runs; the draught of water, 
in port, corrected for the fuel burned in the interval, gave 
the exact draughts at the time of trial. 
Thus: 

RM.P.S. Persia. 

(Arriving, light) (Departing, deep) 
Trials, i IL. IIT. IV 
Draught in port .. 





«ee 19°75 18°88 24°0 22°79 feet 
rres} ing disp! t 4698 4336 €086 £693 tons 
Fuel correction + 60 + 60 - 242 - 96 

(9 hours) (9 hours) (43 hours) (16 hours) 

Trial displacement = 4758 4396 .. 5e44 . 5597 tons 

Trial draught = 19°9 18°8 - 28°83 22°5 feet 
Diagram powers = 8706 3798 - 8340 3557 ind 
Observed speeds = 14°38 14°58 11°29 1171 kts 


Now, let us suppose a latter-day Persia, with single or 
twin-screws, and all the modern improvements, so that it 
ought to be found to satisfy the same law as has been 
found in the most recent transatlantic types of vessels, 


3 V — 7-06)'0344 i 

i.e., we should have, E = D' V 10° sins by which, 
to calculate the power necessary for the above displace- 
ments and speeds. ; 


II. Iil. IV. 


For speeds, V =14'38 14°58 11°29 11°71 
(V-X) =(V-7'06) = 7°32 7°52 4°23 4°65 
(V-7-06)'0344 = + °2518 “2587 "1456 .. °1600 
Add, log. V = 171578 11638 10527 1°0686 
3 
Add, log. Dé = 2°2064 .. 2°1859 2°2600 .. 2°2488 
Sum, orlog. E= 3°6160 .. 3°€084 8°45838 .. 3°4774 
. = 4130 2. 4060 2873 3002 


From which it will be seen: Persia, at about 20ft. 
draught—when her common float paddle-wheels were 
about their best immersion for effective working—gave 
about 10 per cent. greater efficiency for her power 
expended than the modern screw vessels. With 3706 
indicated, she gave the result, for which the modern 
screw would require, 4130 indicated. On the other hand, 
when immersed to 24ft. this is about reversed; we see 
with her drowned wheel and common floats she required 
3340 horse to accomplish what the modern screw would 
effect with 2878. Hence: averaging through the voyage, 
there is little or no increase of efficiency, as respects 
power expenditure, in the modern screw over this old 
paddle vessel ; which, had she been fitted with feathering 
floats, thereby effecting a saving of about 800 indicated 
horses at the deep draught, would have shown a higher 
efficiency than any of them. Note, however, it is not 
denied that these modern vessels have a higher capability 
for speed, which is one most valuable aspect of the 
efficiency question. They, however, possess this in 
virtue of their large dimensions and vastly increased 
developed power, or that which Thomas the Keenest 
irreverently named “the flunkey element,’ bigness. 

This, I know, runs counter to general ideas on the 
subject of paddle versus screw. Allow me to illustrate, 
by a reference to two large paddle vessels, fitted with 
feathering floats. 

First, H.M.P.S. Victoria and Albert—Royal Yacht. 
800 x 40°25 x 13°75 = 2160 tons displacement, speed 
15 knots, by 2406 indicated horses. Second, West 
Indian mail steamer Shannon, by Messrs. Napier. 327 
x 43:75 x 17 = 38880 tons displacement, speed 13-9 
knots, by 2928 indicated horses. Screw vessels of trans- 
atlantic type, of these displacements and speeds, would 
require powers as follows :— 

H.M.P.S. Victoria and Albert. R.M.P.S.Shannon 
VulO .. .. 189 


X= 7°06 7°06 
-X= 7°94 6°84 
Then (V-X) *0344 = °3732 *2353 
Add, log. V = ERGb oc. 1°1480 
Add, log. Dé = 20007 .. .. 2°1533 
Sum, or log. E = 38°4500 3°5316 
*, E, as screw vessels = 


2818 horses. 


3400 horses 
2406 2928 


Trial powers of paddle vesse!s 

In favour of paddles 412 horses 472 horses 
In either case, we see, considerable higher efficiency with 
the feathering paddle-wheel than we have any warrant 
to expect from the screw. I conclude, for the present, 
by the illustration of a case where more has been ex- 
pected from a screw than they had any right to expect ; 
and, in consequence, a valuable vessel has been seem- 
ingly spoiled, unjustly stigmatised and condemned. 

For comparative purposes; first, refer to trials of 
H.M.S.S. Royal Sovereign, Engineering, April 29th, 
page 531: Dimensions, 880 x 75 x 27.5 = 14,150 tons 
displacement; propelled 18:1 knots by 13,312 indicated 
horses. 

Then, H.M.S.S. Vulcan, Engineering, November 6th, 
1891: Dimensions, 350 x 58 x 238 6620 tons 
displacement ; propelled 17:2 knots by 7577 indicated 
horses. 

Applying the Atlantic formula we should obtain :— 











H.M.S.S. H.M.S.S. 

Royal Sovereign. Vulcan. 

Speeds V = 18°1 - « hem 

X= 7°06 7°06 

V-X=11'0 . 10°14 
(V - X)°0844= ‘8798 .. > *3489 
Add Log. V = 1°2577 .. 1°2355 
Add Log. D' = 274905 .. . 272995 
Sum, or Log. E 1280 3°8769 


*. 7582 indicated horses 
.. 7577 indicated hortes 


.*. By formula E 
By trial data E 


= 4 a Wee ee 
= 13,430 indicated horses 
= 18,312 indicated horses 





118 less ° -- 45 greater 

* This expended power has been improperly written about, as if 
“producing waves” was its sole function. It has, however, a defi- 
nite and very different purpose, viz., the passing on, as it were, the dis- 
placement buoyancy function to the water successively encountered in 
the vessel’s path. The power thus expended is by no means annihilated, 
but is next found in the Poncelet current, or sternward flow of the dis- 
placed water, and as a subsequent consequence, produced waves, whose 
movement generates the fluid friction, by which it ultimately resolves 


Differences = 








back into the heat equivalent of the expended power. 
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Someone has supposed the Vulcan’s speed ought to be 
greater. We find published, “ Nearly a knot less than 
the estimated speed. Unless the Naval authorities are 
content to run her at three-fourths designed speed it will 
be necessary to supply her with a new set of boilers.” 
It seems to me, unless the “ authorities” supplied the 
Vulcan with machinery to develope 8400 indicated horses, 
they had no right to expect 18 knots. Doubtless, in 
trying to attain which, they seem to have seriously 
damaged the boilers—the probable real cause for the new 
set of boilers? « 








HYDRAULIC LIFT AND ELECTRICAL RAILWAY 
FROM LAUTERBRUNNEN TO MURREN. 


A HOLIDAY on the verge of the Alpine summer snow slopes 
is now-a-days at many places an easy possibility for those 
even who do not use their limbs for climbing. Miirren is one 
of the grandest of these spots now accessible by railway. It 
overlooks the deep rock-bound valley of Lauterbrunnen, and 
across this precipitous gorge rise abruptly the sublime snow- 
clad peaks of the Eiger, Ménch, Jungfrau, Grosshorn, 
Breithorn, and Tschingelhorn, with the Gespaltenhorn in 
another range. This glorious panorama is rivalled only by 
that around Zermatt. 

The level of Lauterbrunnen is 2650ft. The railway system 
has extended to this point for several years past. In August 
of 1891 was opened an extension to Miirren, whose level is 
5370ft. The rise is thus 2720ft., the horizontal distance 
between the two places being 2°56 miles, and the mean 
gradient is, therefore, 1062ft. per mile, or over 21 per cent. 

The first 2180ft. rise is surmounted by a cable tramway, 
going straight up the hillside. There is a curious gap of 
about 100ft. in level between the end of the steam railway 
from Interlaken to Lauterbrunnen and the beginning of the 
cable tramway. There is no mechanical reason for this gap. 
It is evidently a concession to the local hostile feeling of the 
Lauterbrunnen people. In climbing from one station to the 
other passengers are given abundant time to linger by the 
restaurants and ponder the Swiss wares displayed in the 
small shops, and, moreover, an active service of porterage of 
baggage is necessitated by this ingenious arrangement, which 
must evidently disappear within a few years under pressure 
of the demands of public convenience. 

The first part of the tramway has a gradient of 42 vertical 
per 100 horizontal, and the upper part one of 58 per 100. 
The average gradient is nearer the upper than the lower 
limit. There are three rails, the middle and the right-hand 
one forming one way, while the middle and the left-hand rails 
form a second way. There are two carriages, each seated for 
thirty -passengers—but often carrying forty—one of which 
ascends while the other descends. Each is furnished with a 
water tank, which is filled with water from a mountain 
torrent at the upper end of the line, and is emptied when the 
descent is complete; the tank of the ascending car being 
empty, and the two cars being connected by a steel-wire ro 
running over @ pulley at the top of the incline. The weight 
of the water in the full tank is thus the driving power for the 
pair of cars. This method of utilising the motive power of 
mountain torrents has been used in other parts of Switzer- 
land for many years. Another tramway from Lake Thun to 
St. Beatenberg has recently been constructed, on the same 
principle. At the half-depth the central rail is split into two, 
to allow of the two cars passing each other. Up the centre 
of each way runs a shrouded toothed-rack, upon which the 
brakes catch the car. There are two brakes; one automatic 
air brake engaging if the rope breaks, the other controlled by 
the hand of the conductor. The pitch of the rack is 4in., the 
thickness of thetooth being1}in. The brakespur wheel running 
in this rack is 25in. diameter on the pitch circle. This spur 
wheel is xeved to a shaft 44in. diameter, to which are also 
keyed the two—hand and automatic—brake pulleys, each 
234in. diameter, and each grooved with five V grooves in 
which the brake blocks bite. The maximum weight of water 
run into the tank is about 15,000 lb. 

The top of this incline—at Griindesalph—is a little further 
away from Miirren than is Lauterbrunnen, and from this 
point there runs an electric railway along the mountain side 
to Miirren, a distance of 2°64 miles. In that distance there 
is a net rise of nearly 600ft., but at points the incline is 
reversed. The maximum gradient reached at two places is 
5 percent. The gauge is 1 m., the same as on the cable line. 
The train consists of two carriages, one occupied by the 
electric motor and baggage, the other seated for forty 
passengers and carrying also baggage. Two cars run in 
opposite directions simultaneously, passing each other at 
mid length of the line. 

The power is generated by a turbine made by Brown of 
Ziirich, placed upon the stream Staubach, some hundreds of 
feet above the top of the famous waterfall of that name. 
The Staubach is very wonderful in many respects, and not 
the least curious thing about it is the astonishing contrast 
between the grandiose statements found in the guide books, 
and the remarkably small flow of water during the major 
part of the season. The turbine takes the bulk of this water, 
and at its discharge into the tail-race the water section is some 
15in. by Tin. to 9in. deep. The head-race pipe comes from a 
point about a mile further up the gorge than the generating 
station, and the fall is just over 750ft. The turbine is said to 
be capable of generating 150-horse power, but it does not seem 
to give out more than 100-horse power. It is coupled directly 
to an Oerlikon dynamo, the two running at 370 revolutions 
per minute. The output of the dynamo varies from 
90 to 110 ampéres at 600 volts, or an average some- 
what under 80 electrical horse-power. The voltage occasion- 
ally goes up to 620 or 630. Each lead from the 
dynamo terminals consists of two solid round wires 8 mm. or 
yin. in diameter. No accumulator is used either at the 
generating station oron the car. The current is led along 
the line by a couple of wires suspended on poles some 10ft. 
from the ground, these two being in parallel. At each pole 
they are connected to a central wire running overhead along 
the centre of the line. The current is taken from this by a 
grooved pulley carried by a long sloping rod mounted on the 
top of the motor car, and pressed upwards by the pull of a 
set of coiled springs. The “return” is by the rails, the 
lengths of which are connected underneath by copper strips. 

The motor is also of Oerlikon build, the car being fitted up 
with two series of resistances, one at each end. Apparently 
very little voltage is lost between the dynamo and the car, 
the full 600 being frequently obtained. This is let down by 
means of the resistances to what may be needed according to 
the variations of gradient, the load, &c. &c. The tension 
ordinarily used is 550 volts between motor terminals. Little 
current leakage occurs seemingly, as the driver says that the 





current he ordinarily employs is 110 ampéres, while we 
never saw the current go above this limit at the gene- 
rating station during a run. The trausmission along the 
line is overhead. 

It may be mentioned that the sluice valve admitting water 
to the turbine is continually adjusted automatically, so as to 
keep the speed steady by an ordinary rotating governor acting 
through the intermediation of an hydraulic cylinder and 
piston relay. 

As an appendix to this note, it may be stated that a steam 
railroad on the other side of the valley from Lauterbrunnen 
to the Wengernalp Hotel is just being finished. Already the 
locomotive hauls up material the full length, a height of 
3540ft. The straight horizontal distance is almost exactly 
two miles, and the actual length of the line a little over four 
miles. This railway will be opened for traffic at the begin- 
ning of next year’s tourist season. 








ALEXANDER C, KIRK. 


Ir is with the deepest regret we have to record the death 
of Dr. Alexander C. Kirk, of the firm of R. Napier and Sons, 
Govan, which took place on Wednesday. Dr. Kirk was at 
business on Tuesday, and apparently in his usual health; 
but he was taken suddenly ill on Wednesday morning, at his 
residence, Kelvinside, Glasgow, and shortly afterwards ex- 
pired through failure of the heart’s action. 

Among the notable engineers of the century Kirk will, 
in future histories of the marine engine, occupy a very 
prominent position. What John Elder did towards the 
introduction and development of the compound engine was, 
probably, equalled by the work of Alexander Kirk in the 
inception and evolution of the triple expansion system. Dr. 
Kirk was the son of a Presbyterian minister, and was born 
at Barry, in Forfarshire, in the year 1829, beirg thus sixty- 
three years of age at his death. He was educated at 
Arbroath and Edinburgh University. 

Evincing a decided taste and aptitude for mechanical 
studies and pursuits, he was in course of time apprenticed to 
Mr. Robert Napier, the renowned shipbuilder and engineer, 
then carrying on the Vulcan Foundry, Glasgow. The 
manager under whom young Kirk began his term of 
apprenticeship was David Elder, father of John Elder, and 
himself an engineer of remarkable talent. Of the circum- 
stances of becoming an apprentice under Mr. Elder, Kirk 
has himself related that when he went to him, introduced by 
a friend, and sought engagement as an apprentice, he was 
told to “‘ go and work for two years as a joiner,” and then 
come back and begin engineering. It seems that the idea of 
good accurate workmanship possessed by workmen of the 
period, who were mostly old millwrights, was so inferior to 
Mr. Elder’s, that he preferred to employ good cartwrights or 
house joiners upon the more important jobs, believing that 
this class of artificers would carry their ideal of close fitting 
joints of wooden structures into practice when dealing with 
iron. Two years were accordingly devoted to joiner work by 
young Kirk, and he never, as he himself acknowledged, had 
occasion to regret the time so spent. 

On the expiry of his apprenticeship term with Mr. Robert 
Napier, Mr. Kirk was for several years in the drawing-office of 
Messrs. Maudslay, Sons, and Field, London. In 1865 he 
removed from London to Scotland as manager of Young’s 
Paraffin Oil Works, first at Bathgate and then at West Calder, 
during which period he introduced many improvements in the 
apparatus employed; notably in shale breaking and cooling 
machinery. About 1870 he became manager of the engineer- 
ing department in the works of Messrs. John Elder and Co., 
a post which he held till 1877 ; when, along with his present 
partners, Messrs. John and James Hamilton, he entered into 
the occupancy of the shipbuilding yard in Govan and the 
engineering works at Lancefield, long carried on by the 
celebrated Napier family. 

It was while with Messrs. Elder and Co., in 1874, that Mr. 
Kirk, as engineering manager, designed and fitted on board 
the screw steamer Propontis, built for Mr. W. H. Dixon, of 
Liverpool, engines involving the principle of triple expansion 
and abnormally high pressure of steam. The boilers of the 
Propontis were constructed under Rowan and Horton’s 
patent. They were of the water-tube type, and carried a 
pressure of 150]b. The engines, designed by Kirk, were of 
the now well-known inverted triple type, the cylinders being 
23in. + 4lin. + 62in. x 3ft. 6in. Mllustrations of the boilers 
will be found in THe ENGINEER for May 1st, 1874, and a 
detailed account of the performance of the engines and 
boilers in Tox ENGINEER for August 14th in the same year. 
At first the boilers gave great satisfaction, but ultimately 
they failed, and this fact retarded, no doubt, the adoption of 
the triple-expansion system. Several other engineers during 
the next few years had the subject under consideration, and 
perfected designs of engines on this principle; yet this not- 
withstanding, it is to the unqualified success of the engines 
designed by Mr. Kirk, and fitted by his firm on board the 
s.s. Aberdeen in 1881, that the revolution which has taken 
place in marine engineering practice in subsequent years is 
mainly due. Following closely on the Aberdeen, Messrs. 
Napier constructed sets of triple-expansion engines for 
several large merchant vessels, and in 1886, owing to their 
advocacy, the triple-expansion type of engines was adopted 
by the Admiralty in the Australia and other warships. 

During the years which have elapsed since 1877, the work 
turned out by the firm has worthily maintained the well- 
deserved reputation of the establishment. Not only on the 
Clyde, but everywhere else to which ships and engines can 
find their way, the name of Dr. Kirk has for many years 
been respected as that of one of the cleverest, shrewdest, 
and most honourable of marine engineers. At the Institution 
of Naval Architects in London, of which he was a member 
of council, and at the Institution of Engineers and Ship- 
builders in Scotland, of which he was president, his as 
always commanded respectful attention. A few years ago 
the University of Glasgow conferred upon him the degree 
of LL.D., as a recognition of the valuable services he has 
conferred upon engineering science. 

It is perhaps scarcely necessary to mention that Sir John 
Kirk, who was for a long time British Consul at Zanzibar, 
is an elder brother of the deceased gentleman. Dr. Kirk 
leaves a widow, three sons, and three daughters, to mourn 
his loss, and their deep sorrow will be shared by all who 
were privileged to know him, and came frequently into 
contact with him. 








A process of manufacture of a smokeless fuel from 
coke-breeze was put into operation last week at Blantyre, when a 
small plant capable of making from 40 to 50 tons per day was 
shown at work. The coke-breeze was mixed with other materials, 
and pressed into brick form for transport. 
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FIREMEN FOR THE NAVAL RESERVE, 





ALTHOUGH the requisite training of naval stokers is com. 
paratively limited, and they canbe obtained in large numbers 
at short notice if sufficient inducements are Offered, an 
eflicient reserve of that class, who can be depended upon 
whenever their services are requiréd, is of equal importance 
with the reserve of seamen, especially at the present time 
when both stokers of the Navy and firemen of the Naval 
Reserve are far below the established strengths of these 

ies. 

The Admiralty having decided that it could not be 
reasonably expected that all the extra numbers required to 
man our constantly increasing fleet should be composed of 
continuous service men, and consequently entitled to pension, 
and that the Naval Reserve should be increased in efficiency 
and numbers, so as to constitute a more reliable auxiliary 
force, a Committee, with Vice-Admiral Sir G. Tryon for 
chairman, was appointed in February, 1891, to inquire into 
and report on the system for the enrolment and maintenance 
of the Naval Reserve, and also on the strength of the force, 
with a view to its increase in efficiency and numbers. 

The Committee concluded the inquiry in the following 
May, and their recommendations have been generally 
adopted by the Admiralty, to be worked out gradually, but 
their report was not made public until April last. 

The questions referred to the Committee included our 
recruiting sources for the Reserve, and the objects for which 
that force is maintained. The answer to the first question is 
in the case of seamen unsatisfacto Owing to the constantly 
decreasing numbers of British, and the constantly increasing 
numbers of foreign seamen in the mercantile marine, the 
source of supply for seamen of the Reserve is more limited 
than is generally supposed. _ From 1875 to 1889, British 
crews in the mercantile marine decreased by 19,500, or 10-714 
per cent., and their proportion of the whole from 89-88 to 86 
per cent. During the same period foreign crews increased by 
6000, or 29°36 per cent., and their proportion of the whole 
from 10-12 to 14 per cent. In 1889 the numbers of petty 
officers and seamen in the mercantile marine were 79,280, of 
which 60,700, or 76°56 per cent. were British, a decrease of 
21,300, or 26 per cent. since 1875. The number within the 
age for enrolment in the first-class was 36,000, but many of 
these had not the necessary sea service. The strength of the 
Naval Reserve in the same years was 17,584 and 18,371 
respectively, divided, in the former year into 12,449 first and 
5135 second-class, and in the latter year into 9498 first and 
8873 second-class. 

The Registrar-General of Seamen and Shipping from his 
experience and knowledge of the mercantile marine, an 
undeniable authority, estimates the total numbers of seamen 
to which the Reserve could be increased at 26,000, comprising 
16,000 first and 10,000 second-class. From this it follows 
that the Reserve of seamen is approaching its limit, and no 
large increase can be looked for. 

The case of firemen of the Reserve is more satisfactory 
The numbers in 1889 were 27,510, of which British 
formed 24,000, or 87°26 per cent., an increase since 1875 of 
11,000, or 84°6 per cent. The numbers within the ages of 
enrolment were 23,000, but of these many had not the 
necessary sea service. No estimate is given of the numbers 
that might be obtained, but it is considered that if the 
regulations for enrolment, amount of retainers, &c., were 
altered so as to offer better inducements, a considerable 
increase might be expected. 

The objects for which the Naval Reserve is maintained are 
described as being—to form a part of the crews of our ships 
of war, to supply demands due to waste, and to help to meet 
the many calls made on the Navy. The Committee are of 
opinion that the Naval Reserve will admirably fulfil these 
duties, that 10,000 Reserve men, excluding firemen, will be 
available for sea service at short notice, and a considerable 
number in addition within two months, besides which there 
will be numbers of men joining as they return from abroad. 

The conclusions and recommendations of the Committee 
for increasing the efficiency and numbers of the Reserve 
are:—As to officers: The policy of inviting officers to 
volunteer for a year’s training in the Navy is to be con- 
tinued, and the training afforded is to be higher. The system 
of giving Reserve officers honorary rank on quitting the 
active list is to cease, and a retired list of Reserve officers to 
be established on the same lines as the retired list of naval 
officers. As to men of all classes: The most important con- 
clusion arrived at is the tardy recognition of the principle 
that we have urged from the beginning of these papers, 
viz., that Reserve men, when called out for active service, 
should not be less well off than when employed in the 
mercantile marine, and that as on their discharge from 
the vg they may have considerable difficulty in return- 
ing to their former employment, owing to their positions 
having been filled up by others, some assistance should 
be given them while they are seeking fresh engage- 
ments. To effect these objects, Reserve men, in addition 
to their existing rate of pay, are to receive when called 
out a “war retainer” of £1 a-month, to be placed in 
the savings bank to accumulate with interest, and be paid 
to them on their discharge, or at their option, one half to 
be allotted monthly towards the support of theirfamilies. The 
amount of war retainer paid to men on their discharge not 
to be less than £5 more than the amount they might have 
allotted, and if they have served for over a year they are to 
receive one month’s pay in addition. This clause is even 
more clumsily constructed, complicated, and obscure than 
official regulations generally are. The only meaning possible 
to put on it is that a Reserve man when discharged receives 
from the Admiralty a gratuity varying from £4 10s. at the 
end of one month to £10 at the end of nine months, after 
which, when the difficulties in the way of his finding fresh 
employment owing to lapse of time will probably have 
inc , he must depend on his own resources. This 
furnishes another illustration of the policy so persistently 
followed by the Admiralty—making ostensible concessions 
with one hand, while taking away with the other, and almost 
causes one to despair of their ever treating important 
questions in a broad, comprehensive, intelligent, and liberal 
manner. 

When called out for active service, Reserve men are to 
receive a free kit, the value of which is £10, instead of 
£3 10s., towards it as formerly. At the commencement of 
each period of enrolment, Reserve men are to receive a suit 
of uniform to be worn when attending drill. 

Taking into consideration the amounts of annual retainers, 
drill, lodging, and subsistence money, war retainers, deferred 

nsion, &c., receivedby Reserve men, their pay will probably 

equal to that received by them when employed in the 


mercantile marine ; but the calculation necessary to establish 
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this is not very easy for an actuary, and is utterly beyond the 
comprehension of a Reserve man. The Committee attach 
much value to the deferred pension, and state that no extra 
yment in lieuof pension would be nearly so effective in main- 
taining the permanence and trustworthyness of the Reserve, 
and that it is doubtful if the force could be kept up at its 
resent numbers if the pension were abolished, and increased 
substituted for it. It is difficult to perceive how the 
Committee have arrived at this conclusion, so diametrically 
opposed to the opinions of the thrifty classes, who will have 
nothing to do with deferred annuities. An instance of this 
is found in the case of a large friendly society numbering 
600,000, of which only two have availed themselves of this 
form of provision for the future. The complaints of Naval 
artificers, seamen, stokers, &c., are chiefly not as to their 
nsions, Which the Committee state average £30 19s., and 
which according to the Naval Estimates 1891-2 average 
£97 6s. 3d.; but as to the smallness of their pay, evidence of 
this is found in Appendix 29 of the report, where the 
roportion of seamen leaving the Navy on the expiration 
of their first period of service, and not re-entering so as 
to obtain a pension at the end of another ten years, 
is given as 34-44 per cent. The proportion of stokers 
not re-entering is less—15-46 per cent. Appendix 8 gives the 
proportion of Reserve men entitled to a deferred pension at 
95 per cent. of those enrolled, and the estimated proportion 
who will live to be sixty at 72 per cent. of these entitled 
to a deferred pension, or 18 per cent. of the number 
enrolled. The numbers in receipt of pensions at the end 
of 1890 were 346, or 12°02 per cent. of the numbers serving 
in 1860, the first year of the Reserve's existence. Naval 
artificers, seamen, stokers, and others are beginning to 
comprehend that they not only provide their own pensions, 
but purchase them dearly. The difference between the pay 
of the Navy and that of civil life or the mercantile marine, 
if invested and allowed to accumulate for twenty-two years 
—the term of service necessary to secure a Naval pension— 
will amount to a sum of which the interest will furnish an 
income as large as, if not larger than, a Naval pension, while 
the capital remain untouched. The question of pension 
versus retainer for Reserve seamen is not likely to arise, as it is 
claimed that since 1889, under former regulations the supply 
has been in excess of the demand, and the pick of the men 
in the mercantile marine enrolled, although a Service paper 
recently stated that the room of many Reserve men would 
be preferable to their company on board warships. Seamen 
and stokers of good character, who have served in the Navy 
for their first period of ten years, may be enrolled in the 
Reserve within four years of their discharge therefrom, and 
half the time so served allowed to count for service towards a 
Reserve pension. This will enlarge the source of supply, and 
probably will have the effect of increasing the Reserve by a 
number of thoroughly effective and trained men. 

To offer a bounty to tempt men to join is considered an 
extravagant measure; it attracts men least fit for the 
Service, and has to be extended to those already therein. 
The extravagant expenditure thus involved should a avoided 
by perfecting the organisation of the Reserves, but the 
question of a bounty must be Jeft open to be judged at a 
time of pressure. 

Firemen are to be assimilated as to drill, retainers, and 
pensions, with first-class seamen of the Reserve. 

With regard to engineers—who in 1889 numbered 14,000, 
an increase of 7000, or 100 per cent., since 1875—a limited 
number are to be allowed to volunteer for service in the 
Navy, and after a year’s service to receive retainers in the 
same way as executive officers. On this point there was the 
usual difference in opinion, it being held, on the one hand 
that engineers in the mercantile marine were performing the 
same duties they would have to carry out if called upon for 
service in the Navy; and on the other, that the duties of 
Naval engineers varied very considerably from those of the 
mercantile marine, who, until they were acquainted with 
what was required of them, would not be able to undertake 
responsible duties. If the latter view is correct, limiting the 
number of Reserve engineers allowed to serve in the Navy 
is but a half measure, and it is important that all should be 
allowed and encouraged to serve therein and obtain a yearly 
retaining fee. This would lessen the anomaly that a 
fireman receives, during his service in the Reserve, from 
£135 to £180, and a pension of £12 at the age of sixty, while 
an engineer, with an equal length of service, does not receive 
anything. 

The retired list of engineers of the Reserve is to consist 
of :—Chief engineers who have served as senior engineers or 
engineers of the Reserve for ten years, and retired on 
account of age; senior engineers or engineers retired on 
account of age with over five years’ service; engineers re- 
tired on account of age with five years’ service as engineer 
or assistant-engineer. 

Firemen of the Reserve have, from the establishment of 
this class in 1886, been below the required numbers—1000 
originally, but latterly 700—and the question of securing the 
supply of an adequate nnmber of Reserve firemen at a 
reasonable cost is a difficult one. It is held by some that as 
firemen in the mercantile marine are performing the same 
duties that would fall to them in the Navy, there is not the 
same reason for entering them in a Naval Reserve, for the 
purpose of training them in work they do not learn in the 
mercantile marine, as there is in the case of seamen. Fire- 
men and coal trimmers in the mercantile marine, though 
trained in the execution of their ordinary duties, generally 
Tequire increased habits and spirit of good order before 
they can form a reliable part of the crew of a warship. 
They should have as much confidence in, and be as 
obedient to their officers as seamen, if not more so, taking 
into consideration the position in the ship where their duties 
are performed. The recent regulation that Naval stokers are 
to be drilled and trained to the use of arms in the same 
manner as seamen, and that a certain proportion of them 
are to be always on deck, is an additional reason for the 
enrolment of firemen in the Naval Reserve. Much improve- 
ment has taken place since 1883, the date of the last inquiry, 
in ms : ; ie ; 

ercantile marine firemen. This improvement is expected 

to continue, but it grows slowly and cannot be waited for. 
_ The Committee, with the usual habit of similar Commis- 
o- and Committees, consisting in taking an exclusively 
aval view of the subject—and ignoring the fact that there 
can be two sides to a question—consider the conditions of 
Service! for Reserve firemen so easy as to be surprising that 
more do not enrol. A few paragraphs further on they furnish 
& reason for this abstention :—‘‘ The best firemen urge that 
— than accept the present terms, they prefer to take their 
pore dag the time comes, to placing themselves under an 
igation which might take them from their present employ- 





ment and connections for service on a less rate of pay than 
they usually received and could obtain elsewhere. The 
chance referred to is a bounty and special and high rate of 
pay. Firemen are perfectly aware that they would be 
required, and hold out for the market value of their services.” 
The pay of firemen in the mercantile marine exceeds that 
of seamen, and is likely to increase. This is also the case 
with Naval stokers; but they have not had any increase of 
pay for some years, and the pay of chief stokers is over 
31 per cent. less than in 1868. At the present time the 
dangerously attenuated engine-room complements are being 
still further reduced, and chief stokers in some cases substi- 
tuted for engine-room artificers; a proceeding entailing on 
the former greater responsibility and work, and necessitating 
an increase in the establishment of stokers already below its 
strength. 

Firemen of the Naval Reserve as at present constituted, 
are considered an unreliable force, there not being sufficient 
check or selection. No more men are to be entered, the force 
is to die out, and in lieu thereof a corps of firemen is to be 
raised on the same lines as the seamen of the Naval Reserve, 
and drilled in batteries and drill ships. The terms offered 
are similar to those for seamen in the first-class of the 
Reserve. This will tend towards making firemen of the Reserve 
acquainted with the Naval Service, and toa great extent 
overcome the difficulty of having to select men on documen- 
tary evidence only, for they will be practically tested as to 
the qualifications required additional to those of firemen, 
their discharge from the mercantile marine being sufficient 
proof of the latter. 

The pay, pension, position, &c., of Reserve firemen, in. 
addition to those given on page 96., vol. Ixxi. are: When 
called out for active service, to receive a war retainer of £1 
per month, payable with interest on discharge, and the 
gratuities before mentioned, also a free kit. They will be 
entitled to a pension of £12 a year on reaching the age of sixty, 
after completing fifteen years service in the Reserve if enrolled 
after the age of thirty, or after twenty years service if 
enrolled under that age. Service in the Navy after being 
called out counts as double time towards completing neces- 
sary service for a deferred pension. The pension will be also 
given, either permanently or temporarily, toany fireman who 
previously to attaining the age of sixty is pronounced upon 
medical examination permanently and wholly incapacitated 
from earning his livelihood, if the incapacity is not due to 
his own imprudence or misconduct, but special evidence of 
incapacity will be required. 

A married Reserve fireman at the time a pension is 


granted to him may make his option either to have the 
whole pension paid to himself during his life, or to have a 
pension of reduced amount, but of equal aggregate value, 
rg to himself during his life, and to his wife if she survives 

im during her life. The amount will depend on the ages, 
and will be calculated according to the Government Annuity 
Tables. The Reserve fireman, on completing his last term 
of drill, will be granted a deferred pension certificate, 
entitling him to his pension at the age of sixty. Naval 
Reserve pensioners, or holders of deferred pension tickets,” 
are liable to be called on to serve in the Navy in the same 
manner and subject to the same conditions as Naval 
Pensioners. Reserve firemen will be drilled under the 
superintendence of a Naval officer in cutlass, pistol, rifle 
exercise, &c. The place of drill will be either some hulk or 
ship, or battery on shore. In places where the numbers of 
Reserve men are sufficient they may be drilled at the port 
where they reside, when they will be required to attend in 
the day time only. 

Reserve firemen attending drill will be rated and paid as 
non-continuous service Naval stokers, viz., 1s. 8d. a-day, and 
victualled the same as if serving in the Navy. If living 
ashore, they will receive in lieu of victuals 1s. 4d. a-day, and 
in lieu of lodging 4d. a-day. They also receive at the com- 
mencement of each period of enrolment a suit of uniform, 
valued at £1 11s. 2d., to be worn when attending drill, which 
in the first year lasts twenty-one, and in each subsequent 
year fourteen days. Travelling expenses are allowed for 
going to and returning from drill, during which Reserve 
firemen are subject to the same discipline as stokers serving 
in the Navy. Reserve firemen, as long as they remain in 
the Reserve and abide by the conditions of their engage- 
ments, receive a retainer of £6 a-year, payable quarterly. 
The qualifications required from firemen for enrolment in 
the Reserve are:—Two years’ service at sea, of which at 
least one year must be as fireman with “very good” 
discharges, and to be between twenty-one and thirty-five 
years of age. 

The condition of Reserve firemen is much improved by the 
new regulations, and an increase in their numbers may be 
expected, though the source of supply is somewhat.diminished 
by raising both the minimum of age for enrolment and the 
requisite period of service at sea; but this will be counter- 
balanced by the constantly increasing numbers of firemen in 
the mercantile marine. The evidence taken by the Com- 
mittee is not published, nor is there any intimation of what 
it consists, so it is not easy to judge the reason for all their 
conclusions, some of which appear far-fetched. 














UNITED STATES NAVY SHIPS.® 
By Epwin GrirFiTH, Associate, 


THE comparisons made in the accompanying table are based on 
the data supplied by Passed Assistant Engineer H. Webster, U.S. 
Navy, in his paper published in the May ‘“‘Journal” this year, 
columns 1 to 13 being reproduced from his table. Column 14 


A COMPARISON OF THE PROPELLERS OF SOME | 


ratio of ‘‘x” to “‘S” for maximum efficiency varies in different 

cases, which to a large extent accounts for the variation in the 
constants, 

The formula used in the last column is original, as far as I know, 

| and is an endeavour to take into account the influence of the velo- 

city of the blade when comparing surface areas, being based on the 

| assumption that as this velocity increases, the surface area may be 

| proportionately decreased. This may not be absolutely correct, 

but it seems to me much more reasonable than ignoring the speed 








performance of the ships. The formula in column 15 is often used 
for comparing disc areas, and is based on the following reasoning: 
Let m = a unit mass of the column of water propelled back- 
ward, 
A = disc area (total). 
= 


backward, 
T = effective thrust (total). 
1.H.P. = indicated horse-power (total). 


S = speed of ship. 
Then, Coantans x LHP. = T x 8 
(a). T= at constant. 
sequently T will vary asm x A x v% 
. T= A x e x constant. 
Equating (a) and (b), we get 


L.H.P. constant = A x 


S x constant. 
Axwxs 
os ant = — 
aie LELP. 


If we assume that ‘“»” is always a fixed ratio of ‘‘S,” we may 
substitute S? for +? in the formula, which then assumes a prac- 
ticable form as 

Cm A x $8 


LEP. 








1 Tax Encinerr, vol. lxxi., page 96, 


It is important to note that this assumption is not correct, as the 





velocity at which the column of water is propelled | 


Now, the resistance of the column of water to motion, and con- 
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Atlanta .. 270°25 547 17°0 3025 1 4 17°0 24°28 | 96°15 | 2993 72°05 = =15°5 10°22 | 260 282 146 

Baltimore 315 515 | 19°52 | 4891°5) 2 3 14°5 | 20°0 | 57°17 | 8678 | 118°05 | 19°57 | 16°01 | 232 286 | 169 

Baltimore 315 “515 19°87 4500 2 3 14°5 | 21°5 | 57°17 9831 116°25 | 19°84 | 19°57 216 261 | 152 

Bennington .. 228 520 14 1706 2 3 10°5 13°71 | 24°31 3333 150°9 | 17°5 | 14°32) 230 as | 124 

Boston .. 270°25 | °546 | 17°67 | 8235 | 1 | 4 | 17-0 | 28-67 | 95°67 | 8855 | 72°2 | 15°58] 7°62] 215 | 224 | 115 

Charleston .. 300 “510 17°87 3580 2 3 14°0 17°5 | 54°75 | 6316 | 114°65 18°20 | 8°08 223 294 | 168 

| 

Chicago .. 315 551 |19°0 | 4543 | 2 | 4 | 15°5 | 24°59 | 77°93 | 4542 | 70°85 | 15°33/ 10°20! 217 | 298 | 134 

| | 1 

Concord. . 228 520 14°01 1707 2 3 10°5 13°20 | 26°52 | 3314 | 152°4 17-0 | 14°37 212 256 | 125 

| 

Cushing. . 138 *384 4°87 105°3; 2 4 4°25 | 8°42 | 9°30) 1754 872°12 | 22°48 | 27°3 145 184 | 190 

Dolphin. . 240 *501 13°79 1413 1 4 13°75 | 24°08 | 70°72 2144 74°15 | 15°5 12°03 219 257 124 

Newark .. $10°83 | -499 | 18°27 | 3980 | 2 | 8 | 14°5 | 18°98 | 52°78} 8582 | 127-0 | 19°O | 20°13 | 200 | 264 | 155 

Petrel 175 “490 1121 855 1 3 9°75 | 12°25 | 23°6 1051 126°78 | 11°79 | 23°07 141 117 45°6 

Philadelpbia 315 “B15 19°21 4825 2 3 14°5 | 20°39 | 57°17 8533 119°57 | 19°68 | 18°20 | 237 295 176 

San Francisco 310 “501 | 18°75 | 4088 | 2 | 3 | 18°5 | 18°75 | 57°59 | 9581 | 124-81 | 19°52 | 15°48 | 198 222 | 151 

Vesuvius 246°25 *433 9°51 771 2 3 7°75 | 9°37 | 15°9 3712 268°89 21°42 | 13°85 222 248 174 

Yorktown 228 “518 13°84 1680 2 3 10°5 12°5 25°42 | 3416 | 160°8 16°65 | 16°06 191 233 116 

shows the “ Admiralty Constants,” and gives us an idea of the | of blade altogether, as is done in the usual formule and methods 


of comparison. The formula may assume various forms; for 
instance, some may prefer to take the diameter at the centre of 
pressure, which would be rather more accurate and much more 
troublesome. 








LEEDS ASSOCIATION OF ENGINEERS.—At the first ordinary meet- 
| ing of the session of this Society, the president—Mr. Robert 
| Lupton—referred to the remarks of the President of the Chamber 
| of Commerce on the state of trade, and deprecated the tendency 
| tojgive a bad impression in busy times by making out that trade 
| was not as good as it really was. Orders, he said, were easiest to 
| obtain when work was brisk, and a good appearance should there 
| fore be maintained. Leeds was now in the first rank in the 
| engineering world. Makers of hauling engines, locomotives 

traction engines, blowing engines, and hydraulic machinery had 

come to the front. Textile machinery had been made here for 
| fully fifty years for all parts of the world, and war material and 
| the best of machine tools were also produced. From 12,000 to 
| 14,000 of the townspeople were employed in these branches of the 
| trade. There was ample scope, he added, for new inventions. 
| Messrs. R. H. Wood, Towler, Craister, Scriven, Tempest, Drake, 
| Atkinson, and Blackburn also addressed the meeting on the various 
| points raised by Mr. Lupton, and a hearty vote of thanks, pro- 
apa by Mr. Tempest and seconded by Mr. Wood, was accorded 
to him. 





2 The Act constituting the Naval Reserve defines those liable to serve 
in the Navy as ‘‘ being in receipt of pensions.” 


3 “Journal” of the American Society of Naval Engineers. 
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LETTERS TO THE EDITOR 
(Continued from page 305) 


COST OF TRAMWAY TRACTION. 


Six,--Seeing the illustration of the Connelly Gas Tramway 
Motor, with your description, and also Mr. Bruntun’s letter, wherein 
he gives the cost of working the tramways of several representative 
towns by horse traction, led me te work out a comparative cost. 

The figures are so striking that I venture to think they will be 
of some interest, especially as the gas and oil engine as a motor for 
traction purposes is practically new. In working out the compara- 
tive table I have had to estimate some figures, while others are based 
upon facts fairly well known. 

In the consumption of gas my figures are based on the engine 
giving out on an average six brake horse-power ; it would consume at 
full power 24 cubic feet or less of 17-candle power gas, so that it 
cannot be unfair to assume a consumption of 30 cubic feet on the 
average of six brake horse-power ; the cost of the gas is taken at 
3s. per 1000 cubic feet on the car. 

The friction discs are calculated to want renewing every 240 
miles ran, butinasmuch as experience has proved they will wear 
with good management 2000 or so miles, and that by the adoption 
of special metal this can be exceeded nearly double, the 240 miles 
may reasonably express moderate or even bad management. 


Belfast. 








therefore, manifestly unfair to expect, say, a crane draughtsman 
to handle a design for a set of triple expansion engines with the 
same facility as a marine engine draughtsman, or, on the other 
hand, the latter a crane design as readily asthe former. Similarly 
for other branches. 

A little more time should be allowed for the home work, say, 
four weeks instead of three ; and the candidate should be required 
to furnish an estimate of the weight and cost of the machine 
designed. At present this important part of an engineer’s educa- 
tion is wholly neglected in these examinations. A few remarks from 
the examiner as to the faults of the designs submitted would be 
very helpful and encouraging to unsuccessful candidates. Now the 
design is returned without the slightest comment. Finally, 
I cannot agree with you that the South Kensington certificates are 
valueless. It is generally conceded that a Whitworth scholar is a 
man of some ability, yet these scholarships are awarded entirely on 
the results of the ordinary science examinations. I consider every 
first-class, advanced, or honours certificate is evidence of a very 
fair knowledge of the subject. PROGRESS, 

Newcastle-on-Tyne, October 4th. 





Sir,—Your correspondent ‘‘ Omicron Pie” will do the whole 
system of technical education a great benefit if he will give some 
practical instances of the utility to a mechanical engineer of the 
knowledge required to pass an examination at South Kensington. 

It seems to me that a great deal of time is wasted in imparting 


North Me- 
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and for use when the main boiler is not in service, She will 
carry a battery of six-pounder Hotchkiss rapid-fire guns, and yijj 
be well stocked with small arms. She will ordinarily carry a crow 
of forty men and eight officers, but she is to be provided with 
accommodation for sixty men, so that the complement can be 
increased to that numberif it isdesired. In drawing up the plans 
every provision has been made for the comfort of the officers and 
crew. In addition to the oy agar hy cabin there will be a ward. 
room, with eight state rooms for officers opening off it. The cabin 
and ward room will be finished in hard woods, and each state room 
will be provided with a Smee Ne a washstand, supplied with 
hot and cold water, and electric call-bells will be fitted throughout 
all the officers’ quarters. 








THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IRONWORKERS’ wages have this week been reduced 24 per cent., or 

equal to 3d. per ton on puddling. This reduction is the result of 

the pte vod peach for the four months extending from May to 

August last of the accountants to the Iron Trade Wages’ Board of 

the selling prices of finished iron. The return for thy months 

of May and June showed that the net average price of ail classes 

of iron rolled at the mills during that period had been £6 7s, 64, 
rc ton, compared with £6 10s. in the previous bi-monthly period, 
hus there was a reduction of 2s, 6d. per ton; but as wages 

in the North of Eugland were then unaltered, the Committee of 

the Wages Board here decided to continue wages unaltered at 
8s. per ton for puddling. Now, however, that the return just 
made for July and August shows a further drop of 9d. per ton, 
and that wages in the North of England are being reduced, the 

Midland Board have called upon the men to agree to the drop 

stated above. The actual ae selling price just declared as 

having prevailed during July and August is £6 6s. 94d. per ton, 
and puddlers’ wages now become 7s. 94d. per ton and other wages 
in proportion. 

The present average price of iron, though low, is by no means 
the lowest that has prevailed. Compared with this time last 
year the price is an advance of nearly 2s. per ton, for the 




















° . nas . London South 
Name of tramway Dublin. Edinburgh. Liverpool. London Riek tropolitan. London. 
Miles run 971,632 1,188,868 $46,996 3,062,408 4,094,007 1,264,068 3,894,356 872,131 

£ £ £ x £ £ 
Fuel gas (iu place of horse feed) 5,263 1°3) | 6,439 1°3) | 4,587 1°3) 16,588 1°3) 22,175 193) 6847 1°73) (21,04. 1°34, 724 1°3 
One fitter to each ten motors .. 809. 2 990 °2 705 °2 2,552 °2 3,411 “2 1,053 2 3,245 °2 7 2 
Discs renewed every 240 miles .. 2 a 931 °24/ 1,230 °24 S47 °24 3,062 °24 | 4,000 °24 | 1,222 °24 | 83,897 °24 872 °24 
Bearirg renewed througho't every 10,000 miles 931 °24/ 1,930 -°24 S47 24 «3,062 °24/ 4,090 24 1,222 °24/) 3807 °24 S72 °24 
Oil, waste &c. 607 °15 7430715 529 15 1,914 °15) 2,558 °15 7 "15 | 2,434 °15 54515 
OO ee ee ee 2,388 °59 | 2,922 °59 | 2,165 °59 7,528 °59 |10,064 °59 3,107 °59 |) 9,573 °59 2,144 °59 
10,929 2°72 |13,554 2°72 | 9,681 2°72 34,706 2°72 |46,388 2°72 14,246 2°72 44,140 2°72 9,883 2°72 
Drivers’ wages—motor.. 4,048 1°0 | 4,953 1°0 | 3,529 1°0) «12,766 1°0 (17,058 1°0 $542 1°0 16,226 1°0 = 3,125 1°0 
Total expenses—horse traflic 19,366 24,315 0, 767 64,885 66,849 25,046 79,736 18,301 
9 gas motor 14,977 18,507 13,210 47,472 63,446 18,788 60,366 13,008 
4,389 5,808 7,557 17,413 3,403 6,258 19,370 5,293 


Balance in favour of gas motor.. 





It is assumed one fitter or mechanic at 42s. per week will be 
re ,uired to keep every ten motors up to the mark. One set of new 
phosphor-bronze bearings for each motor for every 10,000 miles run 
are provided for. Oil and waste are calculated for, and can easily 
be estimated. Renewals are taken on the average of the figures 
given by Mr. Brunton, but as the life of a motor should be ten to 
fifteen years, and that of a horse is supposed to be ten, and that 
fucther at the end of the ten or fifteen years nearly half of the 
motor would be available for rebuilding, and not taking into 


account the risks of disease, accidents, and other risks attendant | 


upon horse-flesh, the results are likely to prove more favourable to 
the motor than the estimate. Drivers’ wages are estimated to be 
about 25 per cent. higher with the motor than with the horse cars; 
at the same time, the former would not be exposed to the weather 
as the latter are, and it is anticipated the present drivers would 
easily manage the motors. The fact that these motors were dove- 
tailed in between the cable cars in Chicago, and gained upon 
them, will show the advantages to the public, particularly those 
who bave experience of cable tramways. 

Guildford, Oct. 3rd. J. E. WEYMAN, 


THE ACTION OF SPONGY PLATINUM. 


Sir,—In your issue of August 12th I notice a short account of a 
paper by Professor M’Leon, in which he attempts to account for the 
sz-called ‘‘catalyc” influence of spongy platinum in assisting the 
combination of oxygen and hydrogen, by suggesting that the 
platinum combines with one or other of the gases, and is sub- 
sequently reduced. If so, would not this combination be due toa 
catalyc influence of the gas not combining with the platinum? As 
is well known, if, when water is being decomposed by electrolysis, 
the source of electrical potential is withdrawn and the circuit 
closed, a current flows in the opposite direction to the “charging” 
or decomposing current, and the oxygen and hydrogen re-combine ; 
but, should the current be interrupted, the combining ceases. The 
water must be rendered sufficiently conductive by the addition of 
common salt, sulphuric acid, or some other chemical. 

May not the influence of platinum, mentioned by Professor 
M’Leon, be explained if we assume that the particles of the spongy 
mass serve to connect the molecules of oxygen and hydrogen elec- 
trically? The currents flowing in this case would be eddy currents, 
similar to those accompanying local action about the surface of 
impure zinc in a galvanic battery. As I do not say that electrical 
action causes, but that it accompanies these chemical phenomena, 
no one can accuse me of raking up a theory which several learned 
men have doubted, if not iol. J. D, LEECH. 

Johannesburg, S.A. Rep., September 10th. 





ENGINEERING EXAMINATIONS. 

Sir,—I have read the interesting and suggestive remarks of your 
correspondent ‘‘ Omicron Pie” respecting the examinations of tle 
Science and Art Department in steam, applied mechanics, and 
machine construction, and I agree with him that there is still much 
room for improvement in the character of the papers set in the 
first two subjects, especially in the honours stage, whilst the third 
also might be somewhat modified with advantage. 

Referring firstly to the former subjects, it would be a desirable 
improvement to have, as suggested, a change of examiners every 
three years. At present, where the same examiner remains in 
office for twenty years or more, papers can scarcely fail to become 
somewhat stereotyped, with the result that too much time is 
devoted to the study of the examiner’s not too modern text-books, 
Men who are not in touch with practice are apt to grow out of date. 
I think that examiners in engineering subjects should be real 
engineers, men who are well qualified to undertake the active 
management of an important engineering works or first-class 
drawing-office, and who possess a wide experience of modern 
engineering science and practice. 

It is the opinion of many who have competed for and obtained 
Whitworth scholarships and exhibitions, that the honours stages in 
steam and applied mechanics do not ‘“‘pay” in this competition. 
Hence, they are not usually taken, although apparently the most 
likely of all subjects for an engineering student to take honours in, 
This is because, under the present inexplicable system of examina- 
tion, it seems almost impossible to obtain a first-class in the 
honours stage, however diligent the student may be. Thus is the 
study of the higher branches of these useful subjects discouraged. 

The examination papers set in machine construction are admir- 
able, and compare favourably with those set in steam and applied 
mechanics. In the honours stage, however, the adoption of the 
method suggested by ‘‘Omicron Pie,” viz., that a limited number 
of designs should be announced at the beginning of the session, 
from which the home work would be selected, would be a great 
improvement, and tend to a more systematic study of the subject 
than at present obtains. Otherwise, three or four alternative 


designs should be given in the examination paper each year, to 
suit different classes of students. Most draughtsmen now-a-days 
are specialists in some particular branch of engineering, in which 
they excel, but know comparatively little about any other. 


It is, 


information which is never of the smallest value to an engineer 
when he getsinto the works. What 1 mean is, that the knowledge 
needed in a real drawing-office, let me say, is different in kind, as 
| well as in amount, from that wanted at South Kensington. Take, 
| for example, the drawing of a locomotive just issued by the depart- 
| ment for the use of students. This has been obviously produced 
by draughtsmen who have never had anything to fo with design- 
| ing real locomotives, or else have been highly successful in con- 
cealing the circumstance. 
My own experience has been that the young man with South 
| Kensington certificates has everything to learn, and nearly as 
much to unlearn, when he comes into the drawing-office. They 
| have not the least idea concerning’ proportions of parts. They 
know nothing about the value of stiffness in a machine. They 
scheme castings which cannot be moulded, or cut of which the 
cores could not be got. They put bolts and nuts where it is 
impossible to get at the nuts to turn them, &c., and they are totally 
oblivious of the fact that things that are quite strong enough by 
calculation may be quite useless when submitted to the rough test 
of actual work, 

All this might be avoided if men who are daily at work could be 
persuaded to play the part of examiners. How cana man who 
never makes machines or sees them made, or has to pay for the 
making, find out whether a pupil does or does not possess 
useful knowledge ? HEAD DRAUGHTSMAN, 

Bolton, October 5th. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


Railways.—Arrangements have been made between the pro- 
moters and the Canadian Government for the construction of the 
Canada Western Railway, which is to extend from Victoria, B.C. 
—on Vancouver Island—to Seymour Narrows, on Vancouver 
Island, crossing to the mainland by a bridge or transfer ferry. It 
will connect with the Canadian Pacific Railway, new line to Bute 
Inlet, on Charlotte Sound. The Canadian Pacific Railway will build 
a line from Regina, in Assiniboia, south-east of the international 
boundary, to connect with a line now being built north-west across 
North Dakota by the Minneapolis, St. Paul, and Sault Sainte 
Marie Railway. This will open a new outlet for the North-west 
Territories to St. Paul, and the railways centreing there and to the 
lake ports of Duluth and Sault Sainte Marie. The [Illinois 
Central Railroad proposes to increase its capital stock from 
45,000,000 dols. to 50,000,000 dols., in consequence of large 
expenditures required for general improvement and in connection 
with the World’s Fair traffic next year; the expenditures are 
estimated as follows :—2,000,000 dols. for equipment, locomotives, 
cars, and various expenses for providing for the World’s Fair 
traffic ; 1,000,000 dols. for the new passenger terminal stations and 
office building in Chicago ; 1,000,000 dols. for the elevation of the 
railway through the city of Chicago ; 1,000,000 dols, for new shops, 
interlocking plant at grade crossings, block signal system out of 
Chicago, and the construction of a new freight house, passenger 
station and grain elevator at New Orleans. The company is 
purchasing suburban engines and cars for its traffic between the 
World’s Fair and the Chicago Station. 

Revenue cutter.—A steam cutter for the revenne service is to be 
built for the United States Treasury Department. Length over 
all, 170ft. 8in.; length on water line, 160ft.; moulded beam, 27ft.; 
depth of hold, 13ft. 6in.; draught with 50 tons of coal on board, 
6ft. 6in.; displacement, 412 tons. The hull will be of iron or 
steel, divided into compartments. She will be rigged as a two- 
masted schooner. Her motive power will consist of twin screws 
driven by a pair of vertical inverted-cylinder direct-acting triple- 
expansion engines, with cylinders 1]jin., 16}in., and 26}in. dia- 
meter, and 24in. stroke. The collective indicated power of 
propelling, air pump, and circulating pump engines will be 
about 800 horse-power, when the propellers are making 175 
revolutions per minute, and the speed of the vessel will be about 
14 knots, The main valves will be of the piston type for the high- 
pressure and intermediate-pressure cylinders, and slide valves for 
the low-pressure cylinders—all worked by Steph link i 
with double-bar links. The piston-rods and connecting-rods will 
be forged of mild open-hearth steel, and the shafting will be of 
best forged scrap iron. The condenser will have a cooling surface 
of at least 1333 square feet, and there will be a combined 
air and circulating pump. The propellers will be of cast iron. 
There will be one double-ended horizontal tubular boiler placed 
in a watertight compartment. Its outside diameter will be about 
12ft., and its length 16ft. 6in. over the heads. It will be con- 
structed for a working pressure of 160lb. per square inch. It 
will bave four corrugated furnace flues, 2ft. 6in. least internal 
diameter, and the total heating surface will be 2415 square feet 
to 76 square feet of grate surface. There will bea steam revers- 
ing gear, an auxiliary pump, and a distilling apparatus. A 
Towne water-tube boiler will be provided for auxiliary purposes 








s return for July and August of last year recorded 
the average figure of £6 4s, 10d. For the corresponding months 
in 1890 the net average was £7 4s. 9d., and in 1889 £6 8s, 9d, 
During the last four years the highest average was £8 4s, 1ld., 
in March and April, 1890, and the lowest £5 13s. 6d., in December, 
1888. The reduction in wages now declared is the first that has taken 
place since October of last year, so that the 8s, per ton for puddling 
which is now abandoned has existed for just twelve months. In 
1880 wages were as low as 6s. 9d. per ton, which is the minimum 
which has ever been touched in this district. They afterwards 
rebounded to 83. 8d., and in consequence of a great revival in 
trade, they rose in the month of May, 1890, to 93. 9d. per ton, 
which was almost 50 per cent. advance. The net average is ascer- 
tained by investigating the prices of twelve firms engaged in the 
best and common iron trade alike, and the ironworkers in all the 
following districts have to participate in the fall:—North and 
South Staffordshire, East Worcestershire, Shropshire, Derbyshire, 
Lancashire, and South Yorkshire. 

At a meeting of the Wages Board this week, at which the reduc- 
tion was announced, the men’s representatives inquired whether it 
would not be possible to fix a minimum below which wages should 
not go, and they were informed by the chairman—Mr. B. Hingley, 
M.P.—if an agreement could be arrived at, not only in the Mid- 
lands, but throughout all the ironmaking districts of England, to 
fix a minimum rate of wages, it would be a very desirable thing. 
It was a matter which rested entirely with the men, and if they 
would agitate they would no doubt soon obtain a fair minimuia 
fixed price. The employers d their reluct at having 
to reduce wages, but pointed out that they, as well as the men, 
were called upon by accepting lower selling prices to bear their 
share also in the present depression. Mr. Hingley stated that 
many ironmasters considered themselves fortunate if they could 
carry on the ironworks without incurring an actual loss, Masters 
certainly cannot be accused of being precipitate in requiring a 
reduction, and wages in Staffordshire and the Midlands are never 
reduced unless there is a reduction also in the North of England. 

On ’Change in Birmingham this afternoon finished-iron buyers 
attempted to secure some advantage in the matter of prices in 
co uence of the wages reduction. They met, however, with 
very little Ir sters declared that the relief was so 
small that there was no excuse for granting any change in 
selling prices, and they mostly refused to do anything of the sort. 
The fact, too, that the quarterly meetings are close at hand, being 
due next woek, was used asa reason fer pepeos any revision 
of prices, and consumers had to be satisfied to give last week’s 
prices. Marked bars were again quoted £8, with £8 12s, 6d. for 
the Lord Ward brand ; common branded sorts, £6 15s. to £7; 
and unmarked bars, £5 12s, 6d., £5 153.,and £6, according to 
quality. The best bar houses eet a limited number of current 
orders, but they can usually fall back upon good contracts extend- 
ing from April to April in each year. Medium qualities are in 
more limited request, but the demand for the lower-priced or 
third qualities is fairly sustained. 

Generally speaking, the last quarter of the commercial year opens 
with a slightly better demand than has been the case, and with 
production ina more active condition. Pig iron rates maintain 
the higher range which they have lately reached, but manufac- 
turers of finished sorts lain that efforts, so far, to advance 
quotations, have not met with the response they would like to see. 
However, if pig iron and coal continue to rise, better figures for 
manufactured descriptions should be ere long forthcoming. 

Sheet iron is in rather better demand for galvanising, the reduc- 
tion in spelter having acted as a stimulus to some extent to the 
galvanising trade, and cause these manufacturers to be rather 
busier. The demand, however, is far from being of the average 
proportions, and much complaining is still heard. Prices of common 
sheets are quoted firmer at £7 for 20 g., £7 5s. to £7 10s, for 24 g., 
and £8 to 23 5s. for27 g. The Beaver Ironworks, Wolverbampton, 
the property of Messrs, Isaac Jenks and Sons, and which were 
some time ago leased to John Lysaght, Limited, the ey galvan- 
isers, but which have been standing idle since the end of last year, 
have been restarted this week. Messrs, Lysaght have given up 
the tenancy, but it is understood that Messrs. Jenks have restarted 
the works upon sheet and hoop iron manufacture, 

Prices ef hoops fluctuate between £6 10s. and £6 15s., and tube 
strip is weak at £6 to £6 2s. 6d. Galvanised corrugated sheets are 
£11 5s. to £11 10s, for 24 g. in bundles delivered Liverpool, though 
some sales are noted at £11, the drop in spelter having been 
favourable to buyers. . 

The pig iron trade is buoyant. Some good sales of Derbyshire, 
South Yorkshire, and similar pigs, are still being made in this 
district, and in a few cases the transactions are really heavy. It 
is reported this week that the local agents of a leading Sheffield 
pig iron producing firm have recently secured contracts from 
various firms in this district for altogether 10,000 tons of forge pig 
iron, and it is stated at an advance of 1s. per ton above recent 
quctations. Consumers evidently anticipate dearer prices as the 
winter goes on and coal is advanced. 

Sellers, both in this district and in the outside districts con- 
tributing to Staffordshire consumers, have their productions fully 
contracted for, and preparations are now in hand for increasing 
the make, Sir Alfred Hickman has recently blown in another 
blast furnace, and Mr. J. H. Pearson is preparing to re-light two 
furnaces at Netherton—a fact which argues a distinct improve- 
ment, since all the five furnaces of this firm have for some 














time been out of blast, owing to the unprofitable state of trade. 
Agents for Derbyshire, and Northampton, and Lincolnshire iron 
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uoted this afternoon, subject to quarter-day rates, but last con- 


tracts have been done at about 45s. 6d. to 46s. for North " 


away faster than other portions of the tread, they can be readily 
laced with new studs in a few moments, 





and 47s. to 47s, 6d. for good Doerbyshires, with Lincolns 50s. 
Local makers of pigs are 62s, 6d. to 65s. for all mine hot blast, 
45s, to 483, 6d. for medium, and 38s, 6d. for common iron. 

Much regret is expressed in this district at the death, which 
took place on Monday, at his London residence, of Mr. E. Fisher 
Smith, who up to six years ago held the office of the principal mine 
agent in South Staffordshire to the Earl of Dudley. The 
gentleman was in his eighty-second year, and for over half a 
century was intimately connected with the coal and iron trade of 
this district. — : 

Some peculiarly efficient gas-making plant was inspected this 

week, when the members of the Incorporated Institution of Gas 
Engineers met in Birmingham, and paid a visit to the Corpora- 
tion Windsor-street gasworks, he y was received by 
the engineer, Mr. Charles Hunt, M. Inst. C.E., who is the 
resident of the Incorporated Institution for the coming year. 
pecial attention was directed to a new system of carbonising, 
by which is obtained a considerable reduction in labour. The 
retorts are set to an angle, so as to enable the coal to be 
charged into them by gravitation. When the coal is properly 
carbonised the coke is withdrawn, or falls from the lower end of 
the retort, with a very small amount of labour. The retorts 
are formed with projecting pieces on the upper and lower sides 
for horizontal bedding, as patented by Mr. Hunt. Before leaving 
the Midlands, the visitors also proceeded to Coventry to inspect 
an installation of inclined retorts at the Coventry gasworks, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—A general tone of depression continues throughout 
all branches of the iron trade and engineering industries of this 
district, There is not only a complete want of confidence in the 
future, but in most quarters the tendency is to take a very gloomy 
view of the prospect, as regards all the leading industries of 
Lancashire, and the chief superintendent of one of the principal 
railway lines coming into this district, judging by his very long 
experience of traffic returns, has expressed the opinion that the 
continuance of a very quiet trade is more than probable for the 
next couple of years. hether such a forecast,so very far ahead, 
can possess any great value, is, of course, open to question, but 
certainly present indications seem to justify such a conclusion. 
Tbroughout all branches of the engineering trade slackness con- 
tinues to be reported generally, the only exceptions being a few 
firms here and there, who, as I have previously said, have 
specialities which enable them to secure a fair amount of new work. 
In several quarters I hear of considerable numbers of men being 
gradually discharged, and this even in some of the leading esta- 
blishments, who are usually the last to feel any depression in trade. 
Both iron and steel founders are necessarily feeling the effects of 
the depression throughout the engineering industries, as not only 
is there a iderable | ing weight of work coming out, in the 
various descriptions of iron and steel castings, but such orders as 
are to be got are so eagerly sought after, that prices are in many 
cases cut considerably below any possible remunerative point. 
The much lower prices which have to be accepted in all branches 
of general engineering work are graduaily giving greater 
promi to the question of wages, and although no actually 
definite step has yet been taken in this direction, the necessity of 
some substantial reduction is being more and more strongly urged 
throughout the district. 

There was about the usual average att on the M 
Iron Exchange on Tuesday, but all through only a very slow 
inquiry was reported in pig iron. Consumers still only buy in the 
smallest possible quantities, and there is an absence of business of 
any weight dcing generally to afford a real test of prices. For 
local and district brands of pig iron quotations remain practically 

hanged, I hire averaging 44s, 6d. for forge to 46s. for 
foundry; Lincolnshire, 43s, 6d. for forge to 45s, 6d. for foundry; 
and Derbyshire, 45s, for forge to 48s. 6d. and 49s. for foundry; 
less 24, delivered Manchester, but only ional small t 
tions are just now being put through at these figures. In outside 
brands a rather extraordinary feature is the continuance of the 
hardening tendency shown in Scotch, whilst Middlesbrough is 
gradually easing down. Delivered equal to Manchester, good 
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T bave had forwarded to me an early copy of a new catalogue 
issued by Messrs. B. and 8. Massey, of Openshaw, near Man- 
chester, who for the last thirty years have occupied a leading 
ition as manufacturers of all descriptions of steam and power 
ammers, This catalogue is a ver oa got-up volume, of over 
100 pages, containing numerous detailed illustrations and par- 
ticulars of their newest designs in steam hammers and stamps, 
with, in addition, interesting information upon technical terms, 
standards of weight and length, and altogether it will form a very 
interesting book of reference to engineers upon the particular class 
of tools with which it deals, 
The only noticeable change in the condition of the coal trade is 
a gradually increasing demand for house-fire qualities, but these 
are not moving off so freely as is usual at this time of the year, 
whilst other descriptions of fuel continue only in very indifferent 
demand, Many of the collieries are still not working more than 
about four and a-half days per week, and stocks continue to 
accumulate at most of the pits. The present position in the coal 
trade was under consideration at a meeting of colliery proprietors 
last week, and the general feeling was that any advance in the 
price of round coal was just now impracticable, whilst as to engine 
fuel, which has recently shown a weakening tendency, there was 
some sort of understanding to maintain present rates, and with 
regard to the large contracts which will in all probability shortly 
come upon the market, that tenders for these should not 
upon anything under last year’s prices. Common 
round coals, for iron-making, steam, and general manufac- 
turing purposes, continue more or less a drug upon the market, 
and do not average more than about 7s. 6d. per ton at 
the pit mouth, whilst where anything like quantities are involved 
some very low prices are here and there being quoted, Prices for 
engine fuel showaslight giving way in some cases, and supplies from 
outside districts are being pushed for sale here at very low figures, 
but Lancashire colliery owners generally are pretty steady at about 
late rates, and at the pit mouth burgy still averages about 6s, 3d. 
to 6s, 6d.; best qualities of slack, 5s.; medium sorts, 4s, ; and 
common, about 3s. 3d. to 3s. 6d. per ton. 
The shipping trade remains extremely quiet, so far as steam coal 
is concerned, and very low prices are ruling at the ports on the 
Mersey, 8s. 6d. to 8s, 9d. being the full average figures for good 
ordinary qualities of steam ccal, delivered at the Garston Docks, or 
the High Level, Liverpool. Inthe better classes of round coal, 
suitable for house fire purposes, however, a fair business has been 
done, with rather better ee in some cases, good ordinary 
wg averaging about 11s, 6d. per ton delivered at the ports on 
the Mersey. 
Barrow.—There is still no change to note in the hematite pig 
iron trade of this district, and everything as regards new business 
is quiet. The bulk of orders offering to makers is small, the 
demand on home account as well as on foreign and colonial 
account is slow. The wants of buyers both in the stee] trade and 
otherwise are but few, and their prospects are not of a 
bright character, and, as a consequence, they will not place orders 
of large amounts, and then they want immediate delivery ; but 
here makers cannot in every case meet them, as being fairly 
well off for orders, they are booked forward for a month or two, 
and therefore there exists some scarcity in iron, and makers are 
quoting 50s. to 5ls. per ton net f.o.b. for parcels of mixed 
numbers of Bessemeriron. But consumers, those who are placing 
orders for futures, will only pay several shillings below this rate. 
Warrants are at 49s. 8d. to 49s. per ton. The position of the 
trade is far from a good one, inasmuch as although at present 
there is perhaps a scarcity in iron, the prospects of a revival in 
the immediate future are not such as to justify any increase in the 
production, the thirty-nine furnaces e' ed inthe manufacture 
of iron in North Lancashire and Cumberland being found ample 
to cover all requirements, any overplus being drawn from warrant 
stocks, which have been reduced during the week to the extent of 
481 tons, which leaves 35.833 tons steel held, being a decline on 
the year of 108,254tons. There are out of the thirty-nine furnaces, 
nineteen blowing in Furness, one of which is a iegelei 


=> 


The usual October advance in coal has not been made this 
season. This is, no doubt, owing to the fact that the prices of 
house coal never went down very much in the summer. There is 
avery good demand at present for hard coal for shipment to Hull, 
which has kept up prices of that descriptlon. The contracts for 
gas coal are now concluded. Many of them have been taken ata 
slight reduction on last year’s prices. Manufacturing fuel dull, 
owing to the depressed state of trade, 

The United States Consul for the Sheffield consular district has 
been good enough to supply me with the particulars of the business 
done during the quarter ended September 30th. There is, as I 
anticipated, an increase as compared with the corresponding 
period of 1891, but a decrease in comparison with the exports of 
the preceding month. The principal items in the Sheffield trade 
with the United States are cutlery and steel, and in each instance 
the figures showed slight advances on the three months ended 
a 30th of last year. Cutlery has been exported duri 
July, August, and September, to the value of £30,974 7s. 10d., an 
steel £69,777 17s. 7d., against £29,364 19s, 4d. and £62,213 
17s. 10d. for the similar three months of 1891. The total export 
of all classes of goods during the quarter was £122,445 15s, 44d., 
an improvement of £8755. 

The dispute at the cutlery works of Messrs. Joseph Rodgers and 
Sons is extending. When the firm required a5 per cent. reduction 
in wages to meet the case of goods made for stock, a considerable 
number conceded the request, and others struck work. The places 
of the latter have been filled up so far as was required, and the 
firm state that they have now as many hands as they can find in 
employment. The Trades Council have endeavoured in vain to 
obtain a settlement entirely in the interest of the men, but have 
failed, the company insisting upon the reduction being first con- 
ceded. Other action has now been taken. The original dispute 
was in the pocket-knife department. The forgers, grinders, and 
cutters have decided, as a protest against the emplo. ers’ action, to 
hand in their notices. It is expected that about 200 men will be 
affected by the decision, and 150 of them have already sent in 
their notices. There being many unemployed cutlery artisans in 
the town, there will be no difficulty in filling the vacant places, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a firm, almost a strong, tone in the Glasgow pig iron 
market in the early part of this week. More disposition was 
shown to purchase warrants, both by local operators and investors 
at a distance. The price of Scotch warrants rose gradually from 
41s, 6d. to 42s. 14d. cash. For Cleveland warrants there was also 
a little more inquiry, and the price improved about 3d. per ton, 
despite the rather unfavourable monthly returns from Middles- 
brough. Hematite warrants have risen 9d. The market was 
afterwards easier. 

There has been a steady demand for special brands of makers’ 
iron, and it is reported that these have been sold forward for at 
least a month. There have been in consequence some further 
advances in price, and the quotations are as follow :—G.M.B., 
f.o.b. at Glasgow, Nos. 1 and 3, 42s, 6d. r ton; Monk- 
land and Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No. 1, 
483. 6d.; No. 3, 46s. 6d.; Gartsherrie and Calder, Nos. 1, 51s. 6d.; 
Nos. 8, 47s. 6d.; Langloan, No. 1, 52s. 6d.; No. 3, 46s. 6d.; 
Summerlee, No. 1, 52s. 6d.; No. 3, 47s. 6d.; Coltness, No, 1, 
55s. 6d.; No. 3, 49s. 6d.; Glengarnock, at Ardrossan, No. 1, 
50s. 64.; No. 8, 47s.; Dalmellington, No. 1, 49s.; No. 3, 47s.; 
Eglinton, No, 1, 47s. 6d.; No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 
522, 6d.; No. 3, 49s. 6d.; Carron, at Grangemouth, No. 1, 53s.; 
No. 8, 47s.; M. and C., at Coatbridge, No. 4, 41s. 9d. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 7626 tons, compared with 9793 tons in the corre- 
sponding week of last year. Of the total there was dispatched to 
Germany, 1006 tons ; Australia, 575 ; Canada, 800; United States, 
850 ; India, 210; France, 10; Russia, 385 ; Holland, 415 ; Belgium, 
25; Spain and Portugal, 60; China and Japan, 150; other 
countries, 350; the coastwise shipments having been 2550 tons, 
gainst 4513 tons in the corresponding week. The aggregate ship- 














at Barrow. The Barrow Company has some fair orders in 
hand, but nothing large, and almost the whole of the make 
from thirteen furnaces goes into use at the adjoining steel works. 

The demand for steel is far from good, and orders are not over 
largely held, rails being cet | sold forward, but as regards other 





foundry brands of Middlesbrough do not average more than 
48s, 4d. net cash, and business is difficult at this figure. In Scotch 
iron Govan is not quoted under 45s. 6d., Carnbroe and Eglinton 
47s, 6d., and Glengarnock 483, 6d, and 49s., net prompt cash, 
delivered at the Lancashire ports; and although buyers are not 
disposed to pay these figures unless absolutely compelled, sellers 
generally are very firm, except that here and there hey would be 
prepared with concessions for forward delivery. 

‘he manufactured iron trade remains in practically the same 
position that I have reported for some time past. In one or two 
cases forge proprietors, a. have recently been getting rather 
more work, but generally they are only kept going from hand to 
mouth. Prices, which, with the present cost of production have 
long since touched the bottom, remain unchanged, Lancashire bars 
averaging £5 15s.; and North Staffordshire qualities, £5 15s. to 
£5 17s, 6d. 5. Lancashire sheets, £7 5s.; Staffordshire, £7 7s. 6d.; 
and hoops, £6 5s, for random, to £6 10s. for special cut lengths, 
delivered in the Manchester district. 

The steel trade continues all through in a very unsatisfactory 
condition, and both in raw and manufactured material extremely 
low prices are quoted where anything like quantities come upon 
the market, which, however, is very rare. ‘I'he ordinary current 
market price is about 57s. 6d., less 34, for good foundry hematites, 
with steel billets obtainable at £4 10s., although local makers still 
quote £4 11s, 6d. net cash, delivered here. For steel plates prices 
are very irregular, and it is difficult to give any really definite 
quotation, It would, however, seem to be exceptional where more 
than £7 per ton is being got for good boiler-making qualities, 
whilst inferior descriptions are offered at £6 15s., and common 
tank-plates at as low as £6 5s. per ton, delivered here. 

In the metal market business continues very slow, and although 
the upward movement in copper has caused a stiffening in prices 
for sheets, both brass and copper tubes have, during the week, 
been reduced jd. per pound, and delivered in the Manchester 
district are now quoted as under :—Solid drawn brass boiler tubes, 
6d. per pound ; plain brazed brass tubes, 63d.; solid drawn brass 
surface-condenser tubes, i solid drawn copper tubes, 74d.; 
plain brazed copper tubes, 4d.; and brazed brass gas tubes, 7d. 
ent co ol ; yn mar —— goods Ser ang Raper on the 

ing 's :—Brass wire, +} copper wire .; rolled brass, 
5}d. to 6d.; and sheet brass, 64d. pat pond, on 1 

A very simple gpa for putting down an india-rubber 
tread at considerably less cost than the patent rubber treads at 
cigs in use has just been introduced by David Moseley and 

n, of Manchester. The tread is formed by attaching a number 
of square rubber studs to the floor, stairway, or step where the 
may be required, and these studs, which are known as Whiteley’s 
patent, consist of an iron plate with projecting nail points, around 
which india-rubber is moulded and vulcanised, making a solid 
combination of rubber and iron, ll that is necessary to fix them 

rmly in the position required is a sharp blow from a hammer, 
re orty-nine of the studs are sufficient to cover one square foot. 
4 Very handy and inexpensive means is thus provided for putting 

roa india-rubber treads, for protection from wear in doorways or 
re teases, where there is a large amount of traffic, or upon the 
I ps of tramcars, railway, and other carriages, to prevent slipping. 

May add that these studs have already been tried for several 
an under conditions likely to test not only their weari 
= ities, but their permanent fixity when placed in position, wi 

© most satisfactory results; and one not inconsiderable advantage 


, few orders, are he Rails are in poor request generally 
speaking, and as regards steel shipbuilding material, the all-round 
slackness in the oe industry causes a very slack inquiry. 
Tin-plate bars are being turned out in a fair quantity, but new 
orders are not plentiful. Blooms, wire rods, slabs, and billets, and 
hoops are quiet. Blooms are at £4 to £5; slabs and billets, 
£4 5s. to £4 10s. each; wire rods, £6 12s. 6d. to £6 15s.; and 
hoops, £7. Spiegeleisen is quiet at Vis. 6d. per ton. 

The shipbuilding and engineering trades are not so briskly 
employed as they have been. Iron ore is somewhat quiet at 8s, 6d. 
to 9s. for ordinary, and lls, per ton for screened, net, at mines. 
Tbe shipments for the week represent 8004 tons, as against 15,280 
tons last year in the same week—a decline of 7176 tons. The 
exports for the year have reached 554,559 tons, as against 736,602 
tons last year—a decline of 182,243 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A FAIR amount of business is being done in iron, all the local 
works taking deliveries, and prices are about the same ; indeed, 
quotations have not altered materially during the last three or four 
months. There was an upward movement at Birmingham some 
time ago, but it did not affect the Sheffield values. There is 
sufficient demand to keep the furnaces going, and there is no 
increase of stocks. Hematite, in mixed Nos. 1, 2, 3, is selling at 
Sheffield at from 55s. to 57s., according to brand. Common forge 
iron is at 40s. to 41s., also at Sheffield. Never in the history of 
the iron trade have stocks been so low, and it is the general cry 
among consumers that they cannot get deliveries from the makers. 
At the same time no one comes forward with an order large 
enough to stimulate business. An order for 20,000 tons of rails 
from some customer would cause all the difference, as makers 
would hasten to cover themselves in raw material. 

The Sheffield papers reprint to-day, from a Birmingham source, 
a report that ‘‘ the local agent of a leading Sheffield iron firm has 
just secured contracts for 10,000 tons of forge pig iron with firms 
in the Midlands, at an advance of fully a shilling a ton above 
recent quotations.” I have made careful inquiry amongst our 
leading iron firms to-day, and can find no confirmation whatever of 
this statement. 

Our armour-plate firms are expecting that the Admiralty will 
continue the policy of adding to the Fleet. One of the three battle- 
ships contemplated by the late Government for this season has been 
laid down at Pembroke; but nothing is known as to the official 
intentions in regard to the other two, or the ten torpedo boats 
which were included in the further scheme, The man-of-war com- 
menced at Pembroke is to be named the Renown, which was a title 
oe for another vessel, afterwards re-named the Empress of 

ndia. 

All classes of steel are at present in poor demand. Very little 
is jms in Siemens-Martin or Bessemer; but one of our chief 
establishments is exceedingly well off in orders for cast steel 
for tool purposes, Another establishment is fully occupied on 
steel for rifles, 

Nothing of any magnitude is reported in railway material ; the 
at yards being still inactive, the call for machine 
material is languid. In such specialities as the Serve tubes and 
the Purves flues there is no lack of work. The Serve tube has 


been ordered, and the work is now proceeding for several large 


ments of pigs for the past nine months have been 252,299 tons, 
compared with 225,097 in the same period of 1891. 

The import trade in Spanish iron ore has been to some extent 
interrupted by the quarantine imposed on Glasgow steamers at 
Spanish ports. Owing to the fact that two cholera patients had 
been discovered among a band of emigrants passing through 
Glasgow, the authorities at Madrid have delayed Glasgow vessels 
arriving at Spanish ports for periods of five to ten days, even 
although they had a clean bill of health. The two patients 
alluded to have some time ago left Glasgow, thoroughly recovered, 
and this week quarantine upon Glasgow steamers has been with- 
drawn. The landing of ore at Glasgow will therefore be resumed 
soon, and although the steel trade is dull, considerable quantities 
for import have been arranged. 

The total furnaces in blast number 78 in Scotland, the same 
number as in the preceding week, compared with 75 in the corre- 
sponding week of last year. Although there is no change in the 
total furnaces, one furnace has been withdrawn from ordinary 
iron, and one additional placed on hematite. There are now 
87 producing ordinary and special brands, against 55 twelve months 
ago; 34 making hematite, against 15; and 7 basic, against 5. 

The stock of pig iron in Connal and Co,’s Glasgow stores was 
reduced in the past week by upwards of 4000 tons. Makers’ 
stocks are very light ; in fact, some firms are quite out of special 
brands, 

The wages in the Scottish finished iron trade have been reduced 
24 per cent., following upon a similar reduction in the North of 

ngland. The reduction is not such as will afford much advan- 
tage to manufacturers, but such as it is, it is all they are likely to 
obtain for the next two months under the sliding scale. 

Inquiries among makers of malleable iron show that there is no 
abatement whatever in the depression which has settled down upon 
the trade during the last five or six weeks, Orders are remark- 
ably scarce, both for the home and export trade, and so far there 
is scarcely anything being done for the Indian market. Makers 
are quoting something like old prices, but to give these in the 
present circumstances of the trade would probably be misleading. 

There is no improvement to report in the steel trade. The work 
coming forward is altogether inadequate, and a large proportion 
of the furnaces and mills is inoperative. Makers are now looking 
anxiously for orders to keep them going during the winter, but it 
is as yet a mystery from whence these will come, or whether they 
will be found at all. Steel prices are irregular. 

There was shipped from Glasgow in the past week machine’ 
worth £24,441; sewing machines, £6200; steel goods, £11,452 ; 
and miscellaneous iron goods, £14,265. 

A number of representatives of the municipality of Paris have 
been in Glasgow this week inspecting the water works, and it is 
hoped that something may eventually come out of the visit, in 
the shape of orders for cast iron pipes. The Japanese pipe 

tract is still pending. Shipowners have this week been asked 
to quote freight for pipes from Glasgow to Calcutta, and the rate 
mentioned is said to be about 4s. above recent quotations. 

There has been launched from Clyde shipyards during September 
twenty-one vessels with a total tonnage of 40,232, compared 
with eighteen vessels of 20,998 tons in September, 1891, The 
output of the nine months embraces 227 vessels, aggregating 
275,935 tons, against 219 vessels and 223,949 tons in the corre- 
sponding period of last year. The work remaining on the stocks, 
as nearly as can be ascertained, amounts to about 145,000 tons, 
which is 75,000 tens less than at this time last year. Representa- 
tives of the shipbuilders and their workmen have been in con- 
ference with reference to the reduction of 10 per cent. in wages, 
recently intimated. The outcome of this meetings has been a 
com promise, under which the reduction is to be modified to 5 per 
cent. on piece work and a farthing an hour on time wages. 











attending the use of these studs is, that should any of them wear 





steamers, 


The coal trade seems to be shrinking still further, Orders are 
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very scarce, both in the home and shipping departments. At a 
number of collieries the output is much r than what is 
required, and railway sidings are getting filled with undischarged 
wagons. The wages of the colliers in Lanark, Ayr, and part of 
Stirlingshire have this week been reduced sixpence per day. Here 
and there opposition is threatened to the reduction, but it cannot 
be avoided, and the men may think themselves fortunate should 
they escape another break in wages a short time hence. There is 
an easier tendency in coal prices. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BUsINEsS generally in this district is certainly much depressed, 
and continues to fall off, while prices everywhere are becoming 
more unfavourable to the producers, who have now as a rule great 
difficulties in making ends meet. Very few orders are offered by 
consumers, and for those few there is the keenest competition. The 
reductions that are made in prices quite fail to tempt buyers to 

urchase for forward delivery, because they have reason to 

lieve that they will be gainers by buying em A as they require the 
iron, the tendency in values being so markedly downwards. It 
seems strange, therefore, with such prospects in view, that iron- 
masters should go on blowing in furnaces. It is apparent that the 
production last month was in excess of the requirements, for there 
was an increase of 7161 tons in the stocks of Cleveland pig 
iron, yet six furnaces were blown in, and two more are to be 
started within a week or two; and yet the situation for 
ironmasters is the reverse of encouraging—their selling prices 
are being reduced, but they cannot get down the cost of aera 
tion ; indeed, they have more to pay for coke, because the blowin; 
in of extra furnaces has created an extra demand for that kin 
of fuel, and the supply is limited. Good blast furnace coke 
delivered at the furnaces on Tees-side is now hardly obtainable 
below 13s. per ton, and one contract for 400 tons per week up to 
the end of the year has this week been entered into at 13s. 3d. 
per ton. Some makers have even to pay 13s, 6d. per ton. Thus 
1t would seem to be the better policy for ironmasters to blow out 
rather than blow in furnaces, and ninety in operation is more than 
the necessities of the trade call for. Nearly always in September 
on account of the briskness of exports there is a substantial 
decrease in stocks reported — 15,000 to 20,000 tons — but this 
year when the —— is being increased the stocks have begun 
to increase also. ere are forty furnaces making hematite, 
basic and spiegel iron in the district, and two more will shortly be 
blown in to make hematite pig, viz., one at the Tees-side Ironworks, 
and one at the Normanby Ironworks. The action of the iron- 
masters in blowing in furnaces leads consumers to expect lower 
— and they will accordingly buy only from hand to mouth. 

e export requirements will become small after the close of this 
month, and with Scotch demands for Cleveland iron also dull, 
stocks cannot but i Cleveland iron is 2s, 6d. dearer to the 
Scotch consumer than Scotch iron, and under such circumstances 
the deliveries of Cleveland iron at Grangemouth must be great! 
restricted. Last month only 12,740 tons were sent, as com 
with 37,912 tons, in September, 1891, and less would have been 
sent if there had not been old contracts running. On account of 
the relatively higher prices that have prevailed for Cleve- 
land iron this year only 143,788 tons have been despatched. 
whereas in the first nine months of 1891 no less than 292,676 tons 
were dispatched. If, therefore, the Cleveland makers desire to 
regain the Scotch trade after the continental business has become 
quiet—and they cannot very well do without it—they will have to 
bring their prices more in line with Scotch quotations. The 
absence of competition from Cleveland has enabled the Scotch 
ironmasters to bring their stocks within small dimensions, and has 
materially reduced the stock in the public stores; indeed, there is 
now a smaller quantity of warrants held than has been known for 
many years. In Cleveland, however, the stock in Connal’s, which 
was A meer down from 160,000 tons last March to about 10,000 
tons at one time last month, is again increasing—an indication that 
the make is exceeding the a yee and might well be curtailed 
if prices are to be anything like maintained. 

The September statistics of the Cleveland Ironmasters’ Associa- 
tion were not satisfactory, as they showed an increase in stocks, 
when the general experience was that they should have been 
reduced. This is the first increase that has been reported in any 
month since January, and occurs when least expected. During 
September one furnace was blown in at each of the followi 
works :—Newport, Redcar, Normanby, Acklam, Ayresome, 
Tees-side ; but one was blown out at Consett and one at Clay-lane, 
so that the number in operation at September 30th was ninety, 
against eighty-six at the end of August, and eighty-three when the 
Durham strike commenced. There were fifty furnaces producing 
Cleveland iron—two more than in August—and forty working 
hematite, &c.—two more than in August. The production of pig 
iron was larger than in any month this year, and exceeded that of 
September, 1891, b 6600 tons. But while the production of 
Cleveland iron was 15,000 tons less than in September last year, 
the output of hematite, &c., was 21,000 tons more, and now there 
is almostjas much hematite, &c., made as there is Cleveland iron 



































proper. The following is a summary of the make and stock :— 
Make of Pig Iron. 
1992. | 1802. | | ne 
Sept. Aug. crease.|crease. 
dicta — J Tons. | Tons. Tons. | Tons. 
eve iron — lesbroug! | 
a. oo ce ce ce cs co} 95,668 88,508 7,165 = 
Ditto—other brands .. 13,668 | 14,092 = 424 
Ditto—whole district.. .. .. .. «. 109,336 | 102,595, 6,741 _ 
One kinds of pig ae Rv 
ite, jegel, and ic 
whole district .. .. .. .. o 107,512 111,004 — | 8492 
Total of all kinds—whole district.. 216,848 | 213,599 3,249 _ 
Stocks of Cleveland Pig Iron. 
| 1892. | 1802 | 7. | ne 
Sep. 80.|Aug. ee ee 
Tons. | Tons. | Tons. | Tons. 
Makers’ stocks—Middlesbrough brands 40,909 | 27,738 | 13,171 - 
Ditto—other brands .. .. .. .. ..| 985! 1,481 | — | 446 
Ditto—whole district .. ~ .| 41,894] 29,169 | 12,725, — 
Makers’ stores—ditto.. .. ., --| 400! 800; — | 400 
Pig iron in public stores:— | | | 
The N.E. Railway Co.'s .. .. -.| 145) 245| — | 100 
Connal’s .. .. .. «2 oe e+ «| 10,830) 15,894 | — | 5064 
BAM. we we oe oe oh 53,269 | 46,108 | 7,161) — 








The pig iron exports for September only reached 55,267 tons, 
7024 tons less than in August, and 35,286 tons less than in Septem- 
ber, 1891, the decrease being due to the smaller shipments to Scot- 
land in a great measure, but Russia, Italy, Belgium, Sweden, and 
Norway, also took less, the German consumers only keeping up 
their requirements, notwithstanding the cholera scare, but the con- 
signments have not been sent to Hamburg, Stettin and other 

rts on the Baltic which have not suffered from the epidemic, 

ing the ports of discharge. The following is a table of com- 


parison of pig iron shipments :— 
Coastwise. Foreign. Total. 
Tons. Tons. Tons. 
September, 1892 17,105 -- 88,162 .. .. 55,267 
August, 1892 23,410 - 88,881 .. 62,291 
tember, 1891 44,197 - 46,856 .. .. 90,558 
September, 1890 87,443 MED oe 75,828 





The total pig iron shipments this year so far have only reached 
451,784 tons as compared with 659,514 tons in 1891, 588,569 tons in 
1890, 726,583 tons in 1889, and 741,096 tons in 1888, all for the 
corresponding nine months. 

The pig iron business is undoubtedly dull, and prices favour 
buyers, but do not tempt them to buy forward. The price of No.3 
Cleveland G.M.B. has been reduced to 39s, 9d. per ton this week 
for prompt f.o.b. delivery, and both k hants have 
sold at 39s. 6d., though it would be difficult to get any at this last- 
named figure at the time of writing. — when they do pur- 
chase seem to need the iron at once, and the delivery often comes 
before the contract note has been duly completed. Middlesbrough 
warrants have been sold this week at 39s. 9d. cash, the first transac- 
tion for many weeks, but generally 40s. is quoted. For No. 1 
Cleveland pig 43s. is asked, for No. 4 foundry 9d., for grey forge 
37s. 9d., for mottled 37s. 3d., and for white 36s. 9d., all for prompt 
delivery. Mixed numbers of East Coast hematite are quoted 
49s. for prompt f.o.b, delivery, but 48s. has also been taken, and 
as little as 46s. is said to have been accepted for delive + to the 
end of the year. The quarterly iron market is to eld at 
Middlesbrough on Tuesday next. 

Orders are very scarce in the finished iron and steel trades, and 
when one is offered there is keen competition for it, and prices are 
often quoted which will not only yield no profit, but will prove 
a loss, the manufacturers pe them so as te keep their 
men together. Prices certainly have been several times lower than 
they are at present, but that was when the cost of production was 
less. Common bars are now £5 5s,; best bars, £5 15s.; iron ship- 
plates, £5 2s. 6d.; iron boiler-plates, £6 2s, 6d.; iron girder-plates, 
£5 7s. 6d.; steel ship-plates, £5 10s.; steel boiler-plates, £6 10s. ; 
iron ship angles, £5; iron engineering angles, £5 5s.; steel ship 
angles, £5 7s. 6d.; all less 24 per cent. discount and f.o.t. at pro- 
ducers’ works, Puddled bars are £37s, 6d. net. Heavy steel rails £4 
netat works, As ten depression that exists, it may be stated 
that Messrs. William hitwell and Co., of the Thornaby Iron- 
works, Stockton, who generally are less affected by depression 
than other firms, have had to close their mills for the whole of the 
week, owing to lack of specifications. Mr. Waterhouse, the 
accountant to the Board of Conciliation and Arbitration, has 

price of steel plates at 
agust, was such that the 





ascertained that the average net selli 
Consett Works during June, July, and 
wages to be paid to steel millmen during October, November, and 
December will be reduced 24 per cent. below last q' 's rate. 
This practically regulates the millmen’s rates at other works. 
Messrs. Bolckow, Vaughan, and Co. have got their new mixing 
plant into operation at the Eston Steel Works. The vessel in 
which the iron will be mixed will hold 120 tons of molten metal. 
The clerks, under-managers, draughtsmen, and time-keepers at 
Palmer’s shipbuilding and ironworks have received their notices to 
terminate at the end of this month, as, in view of the re-organisa- 
tion of the concern, it is intended to make various changes, At 
the shipyards in this district the employers continue to make 
reductions of wages, but even yet the building of ships cannot be 
considered a profitable sniesaling. 

The engineering trade is very dull, but at the North-Eastern 
Railway Company’s Darlington works the men have resumed work- 
ing full time, after being on short time since March last. At York 
the same ye phe men have also resumed full-time working, but 
they have to submit to a 5 = cent, reduction on piece-work 
prices, time rates remaining unchanged. The men were given the 
option of working four and a-half days per week at the old rate of 
wages, or full time at the reduction, and they chose the latter. 

The Durham Miners’ Association have issued a balance-sheet of 
the strike fund in connection with the a in the spring. They 
received £49,209 10s. 6d., including £33,300 fromthe Miners’ Federa- 
tion of Great Britain, and £9730 from the Northumberland Miners’ 
Association. They distributed £42,394 lls. 11d. to the Miners’ 
Association, £2721 lls. lld. to the Mechanics’ Association, 
£2296 5s. 8d. to the Cokemen’s Association, and £1264 0s. 6d. to 
the Enginemen’s Association. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE audit of coalowners’ books declared on Saturday last, at 
the meeting of the Sliding Scale Committee, a further reduction 
of 5 per cent. to the colliers, This still leaves wages 28 per cent. 
above the standard of 1879; but the — seriously discussed 
is—how long will it remain at that? I have serious doubts that 
the next audit will declare a much larger reduction. In many 
districts notices are being served out to the colliers: Abercarn on 
the one side of the coalfield, and the Bute Treherbert collieries on 
the other. The impression conveyed to the looker-on is that of 
trimming sails against a storm. At present there is no break in 
the cloud, for though the exports from Cardiff last week totalled 
up 264,095 tons coal to foreign destinations, I am afraid the 
new week will show a considerable falling-off. All through the 

istrict partial work is the order of the day. Midweek, on "Change 
at Cardiff, there was a little more firmness perceptible, and it is 
evident that the leading coalowners, at least, are not going to 
accept lower prices than thoee now quoted. The opinion of many 
is rather to stop the colliery, keeping only a small staff for neces- 
sary work, than to give away what Mr. Fothergill, M.P., used to 
declare was the finest coal in the world, for a song. 

Market quotations for steam coal remain at 10s, 3d. and a little 
upwards, though it must be admitted that some steam coals are 
being sold for as low as 9s, per ton. 

This low quotation is seriously perp] the house coal trade, 
and as the time is at hand for house coal business, coalowners are 
rather perplexed at the outlook. 

One owner whose shipments have been amongst the largest, 
has made a departure from the usual custom, and entered into the 
retail trade, selecting one of the principal towns, and selling coal 
at a much lower rate than was current. This implies one of two 
opinions, either that in his estimate a winter of considerable slack- 
ness is ahead, or that he is desirous to benefit his parliamentary 
constituency. 

Midweek the Cardiff quotations were as follows:—Steam coal, 
10s, 9d. to 1ls. Business, however, could be done for less. Seconds 
from 10s.; small, 5s. 3d. to 5s. 6d.; Monmouthshire, 9s. 6d. to 
10s.; while some inferior kinds were offered as low as 8s. 6d. to 9s. 
a ton. In house coal there is naturally a determination to get fair 
prices, and the next week or two will decide whether this is 
su 1, In Rhondda No. 3, Mynyddyslwyn, and one or two 
other varieties, Welsh coalowners have coals of the first excellence, 
and it may be taken as certain that these will not be given away. 
Rather than do so, a few men would be kept to keep the roads 
clear, and the water under. At present, Rhondda No, 3 
is selling from lls. to lls, 6d.; brush, 9s, 3d. to 9s, 6d.; and 
small, 7s. 6d. 

Patent fuel, which bas a rag to go up as coals go down, is 
fairly brisk, and is selling at 10s, 9d. tolls. Coke continues low, 
d steel prospects 


and as iron an 1 pi are bad, quotations remain— 
6d.; and eo ¢ 


furnace, 16s. and 16s, 18s, to 19s, 

Pitwood has not revived, and g wood is selling at 14s, 9d. 
Swansea prices, 16s. 9d. to 17s. per ton. 

Anthracite at Swansea is 14s, 9d, to 15s, 6d. best. This class 
shares slightly in the falling price of coal. Steam is getting 9s, 6d. 
to 10s., Swansea. 

This week coal must be regarded as the principal topic, iron and 
steel are literally nowhere. The colliers’ friends are commenting 
upon the very gradual reduction of wages that is going on in face 
of a very marked decline in price, and urging this as a strong proof 
of the wisdom of retaining a sliding scale, 

This is ve | evident ; a well- scale binds the coalowners and 
colliers in a defensive agreement. Their interests become identical, 
and as coalowners retard the decline in price as long as possible, 
the colliers share the benefit. 

There was a widly-spread rumour this week that large coal ship- 





ee 


ments were going to be transferred from Newport, Mon.. to Cara; 
It appeared later that a slight friction had aon only ps 
led to th Afterwards the inhabitants ot Ny E 





© rumour. ewport, Mon. 
were considerably rejieved to find that all difficulties had bee; 
arranged, and that pping would continue as before, 

The Bristol have suggested to the Corporation of 
Bristol to oppose the Ocean Steam Company’s application for 


bay v0 taheger peces ores sal m 
ne piece of acceptably news in the midst of the iling 
depression in the steel trade is to hand in connection wee 
Ebbw Vale Works, After a keen competition with Belgian firms 
they have secured the whole of a large order for rails, fish-plates, 
&c., required by the Great Northern Railway of the Transvaal, 
The quantity is between 30,000 and 40,000 tons, and the delivery 
is to extend over two years. I learn that the cost of the railway 
will be two millions sterling. The length will be 200 miles: con. 
tractors, Westwood and Winby, of Clements-lane, London, ’ 

Up to midweek the only rail business circulating was 118 tons 
to Highbridge, vid aneee Mon., and, singularly enough, 120 
tons came in from Dundalk to Swansea, consigned for the Mumbles 
railway. The latter instance may be cited as an illustration of the 
keen rivalry existing gst steel prod 8. 

At Cyfarthfa and Dowlais p ang sig , @f average make of tin 

oi 








bar is going on. Little was doing at Dowlais in the ear] 
the week, and trade is regarded as bad, and prospects i 
&@ moderate 


Cyfarthfa, in apy with most works, keeps u 
activity, due in a large measure to its fine brand of steel, which 
just suits the requirements of tin-plate manufacturers, A little 
start has been made there in merchant bar lately, 

Midweek tations at S , iron and steel, were as follows on 
*Change :— iron Glasgow, 42s.; Middlesbrough, 39s, 74d. ; hema- 
tite, 49s. 8d.; Welsh bars, £5 5s. to £6; steel » heavy, £4 2s, 6d, 
to £4 5s. ; light, £5 5s. to £5 10s. ; sheets unchanged. mer 
steel, tin-plate bars, £4 12s, 6d. to £5. Siemens, £5 to £5 2s, 6d, 
Block tin is 30s. higher than last week. The tin-plate trade con- 
tinues in a dep condition, and to add to the general gloom as 
to the future, a leading American manufacturer was on ’Change, 
who had been a tour of the principal works. It was under- 
stood that he was eavouring to induce certain tin-plate makers 
to assist in the erection of worksin America, Tin-plate shipments 
fell off last week in consequence of several vessels not coming to 
hand. Low quotations remain. 

Further stoppages are reported of ot ag works, Worcester 
and Upper Forest were stop on Saturday. Cwmburla is work- 
ing day b ~~ and it is hoped that others, where notices have 
been issued, will do the same. Stocks are i ing on t of 
a falling off in shipments, yet as there are good loadings this week 
for Russia and America, it will be well not to accentuate the 
depression. It is a well-known rule in the tin-plate trade, amongst 
buyers, to picture the future as dark as possible. I have a strong 
impression that some leading works are preparing to combat this 
by stopping their mills altogether for a time. Like the coal- 
owners, they will not give their produce away. 














NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron industries over here remains much as 
reported last week, a quiet but, on the whole, fairly satisfactory 
tendency being perceptible in most branches. 

On the Silesian iron market demand and sale a tr to have a 
trifle improved since last report. In the malleable iron depart- 
ment, especially, a better inquiry is coming forward, some works 
having oomed employment for the next two months, and some 
even up to the end of the year. Sheets, hitherto rather neglected, 
are in satisfactory demand, export trade in that article having also 
slightly improved of late. Plates, on the other hand, are weakly 
called for, and some works found themselves obliged to limit pro- 
duction. In the pig trade prices remain depressed. Forge pig 
has met with a somewhat livelier request just lately, in conse- 
quence of the improved tone in the finished iron branch, but 
foundry pig remains neglected. 

The steadiness that characterised the Austro-Hungarian iron 
market for a number of weeks has been well maintained. The pi 
iron trade is in a favourable condition, the quantities pooduned 
being easily disposed of, so that stocks are only very small just 
now. The Rhine-Muranya Iron yong have blown in a third 
blast-furnace mill, and will now be enabled to produce all the pig 
iron they require. Hitherto these works were in the habit of buy- 
ing large quantities from Austria. In consequence of a favourable 
development of all branches of industry in Hungary, the demand 
for iron is constantly in In spite of numerous ironworks 
having considerably enlarged their establishments, they are unable 
to cover home demand, and large quantities of iron continue to be 
imported. Regarding the situation of the malleable iron trade in 
Austria-Hungary, bars are in particularly lively request. Heavy 
plates are rather weakly inquired for, and orders coming in leave 
much to be desired. Girders also show little animation. A large 
Government order for 3000 goods wagons has been given to three 
inland firms ; twelve foreign houses, which had also been invited to 
the tendering, having offered considerably higher. 

The situation of the Belgian iron trade may be regarded as 
unsatisfactory in the extreme. Insufficient demand and unremune- 
rative prices are generally complained of. German iron-masters 
are trying to sell their over-production to Belgium, and are offering 
at strongly reduced quotations. In consequence of this, Belgian 
works cannot maintain their quotations, and are obliged to sel! at 
almost any price, Luxemburg forge is gone down lf. p.t. Athus, 
having hitherto sold at 47f. p.t., is now offering at 43f. p.t. These 
reductions are partly caused by the low prices for coke, Of forty- 
seven existing blast-furnaces twenty-six only are in blow, twenty- 
one having been blown out or dam down. During the first 
eight months of present year the Belgian blast furnaces produced 
498,020 t. Ay iron, against 427,596 t. in the year before, showing a 
plus of 70,424t. Athus, which is producing 7000t. pig iron per 
month, has received an order for 12,000 t. to be delivered till 
October 15th. The price, however, is reported to be unsatisfactory. 
Export trade is suffe from the cholera measures, some countries, 
Portugal for instance, having shut their ports to all ships coming 
from Antwerp. Prices on the malleable iron market continue 
neglected, demand being weak as before. The only somewhat 
cheering moment is, that two Belgian wagon factories have received 
an order — wagons for the Andal and 250 wagons for the 

railwa 
small amount of business is done on the French iron market. 
The tendency of prices is weak, owing to over-production. Pig iron 
meets with pretty regular inquiry. Iron foundries are weakly 
occupied. On the manufactured iron market a fair demand 1s 


reported to be coming forward, for bars as well as for plates and 
structural material. 

The collieries of France have produced during the first two 
quarters of the present year 13,108,212 t., of which 12,864,754 t. 
were pit coal and anthracite, and 243,458t. brown y 

The output of coal in the Liittich district was in 1891 
4,878,767 t., being 177,644 less than in the year before. Average 

uotation was 13°20f. in 1891, against 14-08f. in 1890. Total 4 
uction of coke was 445,416t., or 30 per cent, less than in 1890, 
average price having gone down from 23°96f. to 18°02f. p.t. _ 

The reports as to dition of trade in the Rhenish- 


the con 
Westphalian iron and steel manufacturing districts remain very 
much the same as those sent in last week. Pig iron, perhaps, has 
become a trifle more quiet, compared to last week, there being 
very little business of importance transacted just at present. The 
business on the malleable iron market, on the other hand, may be 
termed a fairly good one. Orders for bars are coming in pretty 
freely on home account, 4 
irders have remained unchanged, both with regard to price and 
demand. The condition of the hoop trade is a fairly good one. 
Existing orders will secure regular employment for some time to 
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come; prices have shown a stiffening tendency 
here and there. Plates are reported in good 
request, at pretty firm quotations; sheets, 
though tolerably well inquired for, are wexk in 
quotation, in consequence of over-produ tion, 

ire and wire nails have remained unaltored ; 
rivets continue neglected as before. Ata late 
tendering for rails at Bromberg, M. 114 was the 
lowest offer, At the same tendering prices for 
fish-plates and sleepers were also very low, being 
M. 91°50, and even M, 90 p. t. at works, 

Statistics published by the Hamburg Board of 
Health show the number of persons who died, up 
to September 17th, of cholera, dysentery, and 
diarrhoea to have been exactly 9500. This would 
mean for Hamburg-Altona 10,000 persons up to 
September 30th. 

It is reported from Berlin that the Administra- 
tion of the Usambara Railway Company has 
granted M. 1,500,000 for the laying down of a 
railway from Tanga to Sega, or Kiwa-Abdallah, 








AMERICAN NOTES, 
(From our own Correspondent.) 
Ngw York, September 28th, 

INDUSTRIAL conditions throughout the United 
States continue favourable, Production is being 
maintained at the maximum limit. Selling 
prices have improved in several channels. Rail- 
road traffic is once more expanding, and orders 
for equipments and material are being booked. 
Locomotive works and car builders are crowded. 
Bridge builders have a large amount of business 
on band for the coming winter. The iron trade 
is in a healthy condition, and production will 
probably increase from this out. Forge iron 
averages 13 dols., No. 1 iron 15 dols, per ton, at 
Northern tide-water points. Steel makers 

throughout the country are very bnsy. 








OIL TEMPERED CRANK PINS. 


Tue Lehigh Valley Railroad Company is using 
crank-pins tempered in oil by the Harvey process, 
used by the Bsthlehem Iron Company for ordnance 
for the United States Government. What led to 
this step was the remarkable results of a test 
made with a broken crank-pin before and after 
tempering. The pin tes had the following 
composition :—Carbon, °53 per cent.; manganese, 
+59 per cent.; phosphorus, 0°047 per cent.; 
sulphur, 0:069 per cent.; and silicon, ‘17 per cent, 
Test of Driver Pin Broken July 31st, 1891, on the 

Engine “Idlewild,” No. 416. 





a Test. 

as. com re ee 
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3S § = Sa i fracture. 
ae 8 33 | °8 

ail 2) 3/18 |@2 

Bit) a a ° 83 

az & 5 3 

A 3| fe oe 


| 


+499 | 2| 88,970 | 89,880 | 17°25 | 48°50 | Irreg. grey crys. 
| | | | specks. 
“499 | 2) 88,460 | 39,880 17°25 43°50 | Irreg. grey crys. 
}_| | |  specks.* 
*500 | 2/ 94,220 | 89,720 16°85 2149 Crys. grey spot 
|_| | on .* 
"498 2) 97,540 | 54,480 23°10 50°31 | Dense grey.t 


Remarks.—* Specimens cut from pin received. 
t From piece of pin after boring hole lin, in diameter, 
and oil tempering and annealing. 

The results of these tests were so satisfactory 
that ten locomotives built for the Lehigh Valley 
by the Baldwin Locomotive Works have been 
fitted with pins treated in this way. The 
chemical composition of the pins used for these 
a is given by the Railroad Gazette a3 

ollows :— 


an i> Oe 2s 4 on ce ee oo OO 
ee ee 
Phosphorus is ee 0°035 


Specimens jin. in diameter and 2in. between 
marks, cut longitudinally from the pins after 
treatment, stood the following mechanical tests :— 


Tensile strength .. .. .. .. 112,040Ib. 
Elasticlimit .. .. .. .. .. 61,1701b. 
Elongation ++ «+ «+ 20°55 per cent. 


Contraction of area 45°53 per cent. 


All the pins were bored so that the treatment 
might reach every part of the pin, 








NavaL ENGINEER APpoINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty :—Fleet engineer: Robert Burridge, to the 
Agamemnon, undated. Engineer : rge C. 
Bath, to the Agamemnon, undated, 


THE Cancer HospritaL,—Sir George Measom, 
J.P., chairman, the Right Hon, Sir Massey Lopes, 
Bart., and other members of the Committee of 
the Cancer Hospital—free—Fulham-road, London, 
3.W., are appealing for fands with which to exe- 
cute important necessary improvements in the 
building, at an estimated cost of about £4000. 
The work consists of: (1) Building a chapel. 
Hitherto the chaplain has had to hold the reli- 
~ es ° a — we bene al — 

le, and which is uent! an 

needed for other pu “te friend of the 
hospital has generously undertaken to furnish the 
Proposed chapel, and it is hoped this good exam- 
ple will soon lead to a sufficient sum being 
collected to defray not only the cost of building 
the chapel, but also the other improvements men- 
tioned, viz.: (2) Relaying with teak the floors of 
four wards, which are at present ill-adapted for 
sanitary purposes ; (3) building a small kitchen, 
nurses’ bedroom, and bath-room for the isolation 
wards ; (4) providing extra sleeping accommoda- 
tion for the nursing staff, which is at present very 
lequate. The Committee are particular ly 
anxious that such a response will be made to this 
Ps dina enable — to a the cost —_ 
ing upon the ordinary resources o 

hospital. Donations will be thankfully acknow- 


1 by th 
thelnentlat @ secretary, Mr. W. H. Hughes, at 





THE PATENT JOURNAL. 
Condensed from “The IUlustrazed Oftcial Journal of 


Application for Letters Patent. 


«’s» When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


Q1st September, 1892. 


16,856. Corrin Hanpugs, W. Nicholls and the General 
Coffin Furniture Company, Limited, Birmingham. 
7. Meratuic Bepsteaps, 5. I. Whitfield, Bir- 


ming! " 

16,858. Rixo or Batt Cataputt, W. Horabin, Crewe. 

16,859. Penci. Saakpeners, C. Collingwood, Halifax. 

16,86). Constavction of Conpenser Boxssins, H. 
Ramsden, Bradford. 

16,861. Spoois, F. J. Ermen, Manchester. 

16,862. AbJUsTING VeHicte Seats, &. H. Hardy and 
W. Edwards, Sheffield. 

16,863 SezcuriInG the Cranks of Cycizes, G. W. M. 
Vardy, Sheffield. 

16,864, Gear for Faont-DRIvinG Bicycugs, T. Coppock, 
jun., Manchester. 

16,865. Pumps, W. Ainsworth, Manchester. 

16,866. Evecrrope Piates, A. Miiller, London. 

16,867. VeLocipepges, W. H. Thompson, London. 
6,868. Preumatic Tires, W. Turner and W. E, 
Fearnhead, London. 

16,869. Parncet Carrier, T. M. Cannon, Lewisham. 

16,870. ‘‘Go-carts,” K, E. Chandler, London. 

16,871. Buockep Horse Hair Bopy for Hats, 8. 
Friezer, London. 

16,872. Hor Water CircuLatinc Heaters, H. J. 
Allison.—(J. C. King, Canada.) 

16,878. PrecipitaTinG Oxipe of Tin, C. L. C. Berton, 
London. 


16,874. Precipiratina Oxipe of Tis, C. L. C. Berton, 
London. 

16,875. Exvevope Macuines, G. F. Redfern.—(L. P. 
Bouvier, Canada.) 

16 876 Boots aud SxHoes, J, Melling, London. 

16,877, StGNALLING APraRatus for TeLePHones, Sir 
C. 8. Forbes, Bart., London. 

—_ Prates for SECONDARY Batreries, E. Bailey 


and J. Hall, London. 
a Evectric Lamps, E. Bailey and J. Hall, 


on. 

16,880. APPARATUS for SHooTinc Mitres, A. E. Mears, 
London. 

16,881. ComBInaTION Pencit SHarpener, F. A. Miller, 
London. 

16,882. Starrs, T. W. Smith, London. 

16,883. Screens for Sirtinc Sus.tances, T. Haynes, 


un., London. 
16,884. Square Tor Guiiy Traps, J. W. Phillips, 
Bournemouth. 


16,885. Coin-rreep Apparatus, A. J. Boult.—(F. 
Passadoro, Italy.) 

16,886. Prorecrinc Trousers, H. P. Stedman and 
T. B. Stedman, Liverpool. 

16,887. Ovens for Bakinc Eartuenware, C. Moellen- 
hoff, London. 

16,888, Fezepina Botries, J, Chadwick, P. Smalley, 
and J. w, Live: 1. 

16,889. Destructors for Burnino Soi, R. H. F. 
Rennick, London. 

ba Mup Guarps for Bicycies J. Roberts, Liver- 


poo! 
—, Smextino of Zinc, E. Ruck and F, N. Raggatt, 


on. 

— Rerinina of Metats by Execrrotysis, D. 

, London. 

16,893. Rerintno of Metats by Evecrrotysis, D. 
‘ommasi, London. 

16,894. Extraction of Gop from Orgs, J. C. Mont- 
gomerie, London. 

16,895 CenTrirvucaAL Macuines, R. Kron and J. 
Schmerber, London. 

—, Treatment of Rice, &c., F. E. V. Baines, 


on. 

16,897. Boots, C, W. Phipps, London. 

16,898. Feepinc Borrties, H. B. D. Woodcock, London. 

16,899. Markinc Boarps, F. P. Slavin, London. 

16,900. Corsets, V. Skutetzky, London. 

16,901. Wrappers for Gicarette Papers, L. Adenot. 
—(L. Hirschfeld, France.) 

16,902. ADvUsTaBLE Wrencues, H. H. Lake.—(S. W. 
Wardwell, jun., United States ) 

16,903. Evecrric AccumuLators, H. H. Lake.—(F. C. 
Jenkins, Germany.) 

16,904. Automatic Switch for Execrric Licst, J. 
Hopwood, London. 

16.905. Permanent Way for Raitways, G. E. Moore, 


ndon, 
16 906. AupIBLE TeLeGraras, R. R. Harper, London. 
16,907. Apparatus for Boitinc Water, 8. J. Mackie, 


London. 
22nd September, 1892. 

16,908. Vessets, H. A. House, sen., H. A. House, jun., 
and R. R. Symon, London. 

16,909. Borers, H. A. House, sen., H. A. House, jun., 
and R. R. Symon, London. 

16,910. Sram Enoines, H A. House, sen., H. A. 
House, jun., and R. R. Symon, London. 

16,911. B for 10N of Gas, &c., H. A. 
House, sen., H. A. House, jun, and R. R. Symon, 
London. 

16,912. Bep Lirr, H. G. Monkhouse, London. 

16.918. Natzs, F. A. Moore, London. 

16,914. WATER-WASTE PREVENTING CisTERNS, E. Tilston, 
Manchester. 

a od Looms, J. N. d’Andria and E. Slicer, Brad- 
01 

16,916. Protectinc Boots, F. 8. Willoughby and W. 
Tatham, Manchester. 

16,917. Inrusine Tga, J. M. Young, Glasgow. 

16,918. Umprecta Watkine Stick, H. W. Parry, 
Winton. 

16,919. DyNAMO-ELECTRIC Macutnery, J. Swinburne, 
Ted ton. 





16,920. ADVERTISING TaBLETS, J. Forrest, Glasgow. 
16,921. ADVERTISING TABLETS, J. Forrest, Glasgow. 
16,922. Ostarmsina Cyanipges, J. 8. MacArthur, 


lasgow. 
go Box, W. H. Westhorp and R. Noddings, 
16,924. Makino Guass Borries, E. K. Broadbent, 
Castleford. 


—, Rupture Bett or Truss, L. Threlfall, Man- 

¢c r. 

16,926. ADVERTISING Hanp.es, F. E. Alderton and 
8. W. Strange, Bristol. 

— PLATE-BENDING Macuines, W. B, Thompson, 


ee, 
16,928. o~ agai Hooxs and Eyes, A. Nicholls, 


anchester. 
16,929. Sewinc Macuines, W. Renison, Glasgow. 
— VenicLe SIGNALLING Appaxatus, F. P. Slavin, 


on. 

16,981. Bags and similar Arricies, F. P. Slavin, 
London. 

— Castors for Furniture, &c., J. Mothersill, 


on. 

16,988. Cans, E. Cooke, Sheffield. 

16,984, Execrricat Inproators, W. H. and R. Thomp- 
son, London. 

16,935. Creaninc TexTILE Fasrics, R. Cottam, 


le. 
16,936. Lamps for Raitway Carriages, V. Groom, 


16,937. Winp Enauves, J. Honeyman, Glasgow. 

16,988. STRINGING INSTRUMENTS, rs Bowers, Edin- 
urE: 

16,939. DispLay Hooks, G. A. Moss, London. 

16,940. Finrration of Frep-warter, A. Harris, Liver- 


16,941. Traverse Guipes for Frames, J. Burtinshaw, 
anchester. 
16,942. Exrractine loping, W. P. Thompson. —(2. 
Campani, Italy.) 





16,948. Sugzarine Toois, H. Schurig, Barmen, Ger- 


many. 
16,944. Minirary Equipments, R. Elsdon and C. A, 
Jones, London. 
16, poe Furnaces, T. 8. Payne and C. Polyblank, 
mn. 


16,946. Rivettinc Macutnes, W. Skaife, London. 
16,947. Securninec Psxumatic Tikes to Waeexs, I. 


. London. 

16,948. Boats Propg.iep by Execrric Enerey, E. de 
Pass —(H, Geisenberger, A. Sellier, and EB. Guillemin, 
France ) 

16 949. Hotpers for Umprevuas, &c., A. W. Child, 
London. 


mi 

16,950. Sarety Puase Guarp, H. Godwin, London. 

16,951. TreatTine 811k TextiLe Fasrics, C. E. Wright, 
Nottingham. 

16,952, Steam Heatina Apparatus, H. Imray.—(Z. 
Picard, Belgium ) 

16,953. Sream Heatina Apparatus, H. Imray.—(£. 
Picard, Belgium ) 

16,954. Steam TreaTMenT of O11s, &., A. G. Petty, 


mdon. 

16,955. Receptacie for Hotpinc Matcues, 8. Stevens, 
London. 

16,956. RecuLatine the TEMPERATURE of Stoves, O. 
Lindeman, London. 

16,957. CicarR Courrexs, T. Hooper and 8. G. Moore, 
London 

16,958. Rotiers for Printinc Fasrics, H. H. Lake.— 
La iét: Evesque and Co., France.) 

16,959. Musica Instruments, H. 8. Barnes, London. 

16,960. CentriruGaL Governors, A. Shaw, London. 

ee of Ocarinas, A. C. Detmering, 


on. 

16,962. AuTomaTic PHotocraPHic Apparatus, N. 
Browne.—(E. Cheron and L. M. Mendoza, France.) 

16,963. UmBreuas, H. Ellis and H. Ikin, London. 

16,964. InsuLATING ELECTRICAL Conpucrtors, 8. Pitt. 
—-(E. C. Davidson, United States. 

16,965. Meta. Tuses, J. K. Starley, London. 

16,966. Tricor SHirts 4nd Unpervests, A. M. Oelsner 
and A. Arnold, London. 


23rd September, 1892. 
16,967. Haxp Sritcn Macuines, G. Humphrey, 8t. 
Alban’s 


16,968. LuBRicaTING Fereper, F. C. Box and N. P. 
artin, Bristol. 

16,969. Or, Lamp Burners, E. J. Shaw, Walsall. 

16,970. VeLocipepe Sappies, J. B. Brooks, Birming- 


m. 

16.971. SELF FASTENER Tire, H. Robinson and W. 
Newman, Coventry. 

16,972. Hyprostatic Lirtinc Jacks, R. Taylor, New- 
castle-on-Tyne. 

16,973. TuBULAR Steam Boirers, P. Jack, Glasgow. 

16,974. Fire Briquerres, W. Gardner, G ow. 

16,975. SasH Fasteners, C. 8. Kobertson, Glasgow. 

16,976. HicH-PREssURE VaLves, H. D. Fitzpatrick.—(J. 
Brandt, ny.) 

16,977. SHarreninc Scytues, D. Bain and R. Robert- 
son, Wick. 

16,978. FasTenixcs for Coverines for the Fret, D. A. 

Berry, Manchester. 

— Lamps for VoLaTILe O11s, H. W. Ludlow, Bir- 
mi 


is 
16,980. Connections for AccumuLaTors, J. J. Robins, 
Birming ° 
— Fountain Inkwe.is, J. W. MacDonald, Man- 
te: 


chester. 
16,982. Huntinc Stocks or Cravats, V. Drew, 
London. 


do: 

16,988. PerperuaL Motion Orrcutar Macuing, J. 
Raymond, Belfast. 

16,984. NatL-Less Horsesnors, R. D. Anvers, Man- 
chester. 

16,985. Banpace for Horse Cottars, M. Huth, Man- 
chester. 

16,986. Ia~tT1Ion ToBes for Gas Encrnes, G. Whittaker, 


Manchester. 
16,987. APPLYING Bronze to Paper, W. B. Silverlock, 


on. 

16.988. Construction of Horse-ciirpers, J. Bailey, 
Manchester. 

16,989. WALKING-STICK and CampsTooL, J. Fanstone, 
Romford. 

16,990. ManuracturE of Corrin Hanpxes, J. Gordon, 


Birm e 
16.991. Doon Kwoss, &c , R. and E. Collier, Birming- 


m. 

16,992. Steam Generators, B. Peace and E. Adams, 
St effield. 

16,993. AmmunITION, G. C. Baker, London. 

16,994. Rotary Enatne, J. H. Peloux, London. 

16,995. Lanterns, V. Groom, Birmingham. 

16,996. Securinc Mops to Hanpies, 8. Ramsden, 


London. 
— Evecrric Betts, T. G., R., and R. C. Usher, 


on. 

16,998. Gas and other Meters, H. Green, London. 

16,999. Paxventine the Burstinc of Water PIpPEs, 
C. Harrison, London. 

17,000. Lapy’s Purse Guarp, H. I. G. Cather, London. 

17,001. Fire ExtincuisHeR and VERMIN DEsTROYER, 
A. J. Harries and E. O. Storr, London. 

17,002. Nats or Tacks, T. G. Parkinson, Birmingham. 

17,003. Boxts for Doors, W. Haywood, London. 

17,004. Exectrric Arc Lamps, F. D’A. Goold, London. 

17,005. Sticks or HANDLEs of UMBRELLAS, W. Hookway, 
London. 

17,006. TrEaTMENT of Szwacez, W. D. Scott-Moncrieff, 
London. 


oe Rerractory Lininos and Jackets, J. E. Bott, 
ndon. 

17,008. WaTER-TUBE Borers, J. E. Bott, London. 
17,009. Breakune Ice on Canatsand Rivers, W. Taylor, 


mdon. 

17,010. TarEAD Guipe Boarps of Spinninc FRAMES, 
P. Smith and 8. Ambler, London. 

17,011. Granite Hammers, W. G. Mihill.—(P. Denham 
and G. Skinner, United States ) 

17,012. Distrisution of E.ecrricat Enercy, G. Wil- 

inson, London. 

17,018. Utiiisine the Expansion of Liquips, C. Mackin- 
tosh, London. 

17,014. Frxine WaTeR-cLosets, J. Reekie, London. 

17,015. Skates, O. E. Wollert, London. 

17 a Drains, &c., J. Jones and P. Hoy, 


mndon. 
17,017. PgRsPrration Suietps, W. P. Thompson.—_( W. 


ner, Austria. 
17,018. Batuine, F. Pegler, London. 
17,019. StopreRina BARRELS, E. Hazlehurst, Man- 
chester. 
ag el Feepinc Borries for Inrants, F. Pegler, 
ndon. 
17,021. Srraicat Bar Kwyirrinc Frames, F, A. 
Gamichon, London. 
17, eet VEHICLE WHEELS, W. E. Baker and J. Moore, 
mdon. 
17,023. Heatina Apparatus, M. Roe, London. 
17,024. Skates, H. Berney, London. 
17,025. FasTENER for Boots, &., W. Stevens, London. 
17,026. Hotpine the Heaps of SHanks of Stuns, &c., 
W. Stevens, London. 
17,027. VEHICLE WHEELS, W. T. and R. Smith and 
H. P. Boyd, London, 


24th September, 1892. 


17,028. Marx or Go-carts, J. T. Styring, Sheffield. 
17,029. SHapine Woop, &c., in Latues, C. Morehead, 


ndon. 
17 or ae, W. Edwards and E. H. Hardy, 
e lo 
17,031. Mera.iic Birp Cacss, &c., T. Middleton, Bir- 
17,082. Hem Stitcn SEwixe Macuings, W. Kempton, 
Belfast. 


as) 
17,083. Sarery Lamps, J. J. Cooke ‘ham. 
17,084. Laure, W. T. Pressland and J. A. Colquhoun, 
mcon, 





“ee. Sream Generator Furnace, T. Downie, 
vi 90) 
17,036. Recenerative Gas Furnaces, J. F. Bell, 
Stafford. 


17,037. Horsz Cotiars, J. H. Mason, Sheffie’d. 
17,038. Furnaces of Steam Boirers, J. Platt, 
Sheffield. 

17,039. Fisrovus Tuses for Tires, T. J. Clarke, 
Leicester 


icester. 
-— Pyeumatic Tire Protector, G. L. Cooke, 


ottingham. 
17,04L. Papen Tuse for Rous, F. W. Golby.—(4/. 
Kalb, Germany ) 
a=. Propuction of Grazza, &c., A. Horsf i, Aig- 


urth, 

17,043. GLove Fasteners, R. L. Tapscott, Liverpool. 

17,044. Mminop cf Reapino Patrerns, A. Frame, 
Glasgow. 

17,045. Manvuracture of Boots and Sxozs, W. H. Dor- 
man, Stafford. 

17,046. Roorina Tixes, C. Manchip and R. Y. Foley, 
London. 

17,047. Fasteninc PerFroratep Srinpies, R. Shaw, 
Manchester. 

17,048. Boots and SHozs, W. R. Noble, London. 

17.049. RecuLatine the Apmission of Fiurps, J. C. 
Etchells, Manchester. 

17,050. Boots and SHors, W. J. Murgatroyd, London. 

17,051. Sarery Catcues for the Cacxs of Hoists, J. C. 
Etchells, Manchester. 

bas oe PHOTOGRAPHIC PLates and Paper, F. Lisbonne, 

ndon. 

17,053. Steam Borers, J. Hood, Bristol. 

17,054. Mecuanism for SHapinc Taps, J. M. Foster, 
Glasgow. 

17,055. Manvur.crure of Jute Yarns, D. Donald, 
Glasgow. 

17,056. Steam GeneraToR Furnaces, W. H. Wilson 
and H. Tee, Liverpoul. 

17,057. Inpicators for Steam Enoines, &c, A. B. 

e, Glasgow. 

17,058. Apparatus for Harpeninc Steer, J. L. 
Stewart, Bradford. 

17,059. Motors, Pumps, &c., W. Smith and T. 
Waddington, Bradford. 

17,060. MBKELLAS and SunsHapes, W. Fergus, 


Glasgow. 

17,061. Coatinc Fry Papers, W. W. Hopkinson, 
London. 

ms Eximination of Smoke from Borers, J. E. Bott, 


on. 

17,063. Om Fue. Furnaces, J. E. Bott, London. 

17,064. Motive Power Enoines, J. E. Bott and H. 
Cramp, London. 

17,065. BiLLiaRD Cugs, W. T. Wood, London. 

17,066. Surrts, E. H. W. Wiles, London. 

17,067. Gas Compounn, H. Collett and M. Merichenski, 


ndon. 
17,068. ENLARGEMENT LANTERN §.1pzs, F. Blumrich, 


mdon. 

17,069. Bortzr Tuse Scraper, 8. and L. C. Abraham, 
London. 

17,070. Propuction of Azo CoLtourmne Marrers, R. 
Holliday and Sons, Limited, and J. Turner, London. 

17,071. Upricut PraNororte Actions, Brooks, Limited, 
and J. J. Robinson, London. 

17,072. Cookie Urensizs, H. Sparrow, London. 

17,073. Grainunc Comes, R. Rigby, London. 

17,074. Kerpstongs, G. Law, London. 

17,075. Butrons, Stups, &., J. Esser and V. Fischel 


ondaon, 
17,076. Preumatic Trres for Venicies, H. B. Truel, 
London 


17,077. Exastic Trees, G. Bartl, London. 
17,078. Fire for Letrers, W. 8. Cuff.--'J. C. Cui, 


Singapore.) 

17,079. Wueets for Carriages, W. R. Walker and M. 

ey, London. 

17,080. Cooxine Urensits, P. A. Newton.—(J. IV. 
Brady, United States.) 

17,081. Sttver Piatine Compounn, A. Culley, London. 

17,082. MaGazine Fire-arms, O. H. J. Krag and E. 
Jorgensen, London. 

= Rartway Lamps, J. Samuel and A. G. Horne, 


gow. 
7 ee Levers Fasteners, W. Bruce, Edin- 


urg 
17,085. Piates for Borers, W. G. Gass, Bolton. 
17,086. Macuine for Puriryinc Arr, A. &chmid, 


ondon. 
17,087. Maxine of Screws, Nats, &., G. Drewitt, 


on. 

17,088. FicuRED Woven Fasrics, T. Taylor and J. 
Warburton, Manchester. 

17,089. Securinc the Riss of Umsretias, T. J. Jack- 
son, Dublin. 

17,090. Meta..ic Tupss, W. Pilkington, C. T. Bishop, 
A. Brownsword, and A. Pilkington, Birmingham. 
17,091. InsuLatinc Wires, R. E. B. Crompton and 

. J. Dowsing, London. 
17,092. InsuLaTinG E.ectric Wirzs, R. E. B. Cromp- 
mand H. J. Dow: , London. 
17,093. ELECTROSTATIC URING INSTRUMENTS, W. E. 
Ayrton and T. Mather, London. 
17,094. Puncainc Hoxizs in Carps, T. Furnival, E. 
Tudor, jun., and W. Byway, Manchester: 
17,095. RatLway ALARM NSiaNaLs, E. Booth, Halifax. 
17,096. MeasurninG Piece Goons, J. Chambers and 8. 
Cook, Manchester. 
— Opgnine and CLosinc UMBRELLAS, &c., R. F. 


nglish, Somerse 
17,098. ATracnMentT Ciips for Cycizs, J. B. Brooks, 


17,099. Carson E.ecrropes, H. T. Barnett, London. 

17,100. AppLiances for Gertinc Down Coats, W. Hall, 
Lancashire. 

17,101. Mepicrve Borriss, F. Grafton, London. 

17,102. CLarionets, R. Standring, Accrington. 

17,103. Spinntnc Macuinery, E. T. Hughes.—(A. 
Kirschner, France ) 

17,104. CarTriposs for Frre-arms, J. G. Acclesand W. 
Harris, London. 

17,105. Supportinc TuBuLaR ArticLEs, H. H. Lake. 
—(G. F. Simonds, United States.) 

17,106. Prorettinc TorPepors, W. H. H. Waters, 
London. 

17,107. VatvE Motion for Steam Enaines, F. Lamp- 
lough and J. A. Bauer, London. 

17,108. Optica InstRUMENTS, R. Sadler, London. 

17,109. Automatic CoIN-FREED Macuines, F. Jewell, 


ndon. ; 
—_ REGENERATIVE Lamps, T. ©. J. Thomas, 


mn. 

17,111. Wrencues, C. A. Maynard, London. 

17,112, PHospHate Separator, W. W. Horn.—(G. 2. 
Boaz, United States.) 

17,118. Cormn-FREED Apparatus, E, and C. Stransky, 
London. 


26th September, 1892. 
17,114, InpestRucTIBLE Harr Tire, J. C. Meredith and 
P. ham. 


. Morgan, Birm 

17,115. WaTeR Encing, G. R. Dobrashian, Banbury. 
17,116. Camp Bens, B. F. 8. Baden-Powell, London. 
17,117. VentiLator, G. H. Bartlett, Bath. 

17,118. IRon Stove and Grate PoxisH, W. Tiedeman, 


17,119. Parcets Carrier for Bicyciss, H. Brockas, 
17,120. VARIABLE Expansion VALVE Gear, J. Dunlop, 
17,121. — for Pictures, C. Showell, Bir: 
17,122, Invoice and CircuLaR Wrapper, D. Bradley, 


jun., 

17,123. WINDOW-CLEANING PLatrorM, J. G. G. and H. 
J. Bagley, London. 

17,124. Raprator Heatine Vatvss, F. Ashwell and D. 
M. Nesbit, Birmingham. 

17,125. SHarts of Mam Carts, J. T. Barnett-King 
Manchester. 

17,126. Sart GRanvuLatTor, J. H. Barnett, Leeds. 

17,127, SanrraRy Press, W. Sterling, Liverpool. 
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17,128. Arr-InFLATED Tires for WHEgxs, W. Golding, 
Manchester. 
— Sewine Macuizs, D. MacRae and W. Kempton, 


elfast. 
17,130. Gear for Bicycies, D. T. Belding and B. H. 
Vores, Norfolk. 


17,181. Suction of Ain or Fivuips, W. Borchers, 
London. 

17,182. Fiancep Joints for Pirgs, H. Sparrow, Bir- 
mingham. 


7,133. Incrracinc Evaporative Power of BorLers, 
J. Hodgkinson, London. 
17,134. Opsratinc Brakes .of Venicises, J. Katz, 


ndon. 
17,135. Packine Corns and Casgs for same, A. Henze, 
ndon. 


17,136. Suos for Horsss, E. T. Hughes.—(A. Bonneau 
and P. Fieux, France.) 
17,187. Reeucator for Fire-piaces, M. Tibbitts, 


on. 
17,138. Cottapsiste Suoot for Surps, G. J. Hay, 
London. 
17,139. Supptyrine Steam at Low Pressures, J. A., W. 
K., and G. 8. Baker, London. 
17,140. Devices for use with Casxs, J. Walsh, Liver- 
1 


pool. 

17,141. Brcyeurs, F. J. Ivens, Liverpool. 

17,142. AvromMaTic BRAKE- HOLDER, J. 
London. 

17,143. Fiovr-sirtine Sreves, A. Schlee, London. 

17,144. Hanpie for Carryinc Parcs s, F. W. Grievson, 


T. Brown, 


mdon. 
17,145. Mop of Fixine Pneumatic Trres, A. Braun, 
mdon. 
17,146. Inpicatrye Excessive AccuMULATION in 
Exvevators, C. Richardson, Lichfield. 
17,147. CHLoRo-PARA-OXYBENZOIC Acips, B, Willcox. 
—(F. von Heyden, Germany.) 
Cap, E. Bishop, 


17,148. Se_r-sotpinc Borrie 
London. 
7,149. Fasrenrne for Boots, E. Edwards.—({ A. Schmied, 
Germany 
17,150. Hotpers for Twrve, J. and R. W. Foster, and 
C. Rimmington, London. 
17,151. Froor Connection for Erecrric Lamps, A. P. 


Lundberg, London. 
17,152. Seccrrnc Tires on WHEE xs, R. R. Gubbins, 
K 


ent. 

17,153. Device for the Game of Gotr, 8S. M. Hill, 
London. 

17,154. Hypravutic Jacks, W. R. Fasey, London. 

17,155. Cork-prawer, J. Cottier, London. 

17,156. Mountinc Orpnance, W. H. Morgan, 
London. 

7. Movntinc Orpnance, T. R. Morgan, sen., J. 


. Morgan, T. R. Morgan, jun., and W. H. Morgan, 
London. 

17,158. Apparatus for Lirrinc Weicats, T. Abbott, 
mdon. 


17,159. Rereicerators, C. F. Miller, London. 

17,160. TELEPHONE SwitcHBoaRD Apparatus, J. E. 
Kingsbury.—{The Western Electric Company, United 
States.) 

17,161. Szatryc Cans, J. M. Chambers. —(7. M. 
Bryant, New Zealand.) 

17,162. Friction Coup.iine Devices, G. G. M. Harding- 
ham.—{M. Gawron, Germany.) 

17,163. Corn-rrEED Apparatus for Scent MacHINEs, 


. M. , London. 
17,164. Caickerers’ Batrinc Guoves, R. E. North, 
London. 
17,165. Sairts and Sairt Fronts, C. A. Cox, London. 
17,163. StRinceD Musica InsTRUMENTs, A. J. Waggett, 
London. 
7,167. Vent Pes, T. Jenner and G. B. Wilkes, London. 


17,168. Macuines for DismnrecratTinc, &c., GRAIN, 
8. Straker and the Central Cyclone Company, Ld., 
London. 

17,169. Decomposition of Meta.tic Savts, C. Kellner, 


mdon. 
17,170. Susstirute for Sponces, &c., W. M. Taylor, 


ndon. 
17,171. Puzzie, W. M. Taylor, London. 
17,172. Suip’s Loc Apparatus, F. 8. and E. W. Pett, 


mndon. 
27th September, 1892. 
17,173. Mecuanicat Toy Boats, C. 8. Pocock, London. 
17,174. Maxisc Wire Nerttinc, H. K. Swinscoe, 


nm. 
17,175. RecuLatine Fiow of Liqurps, G. V. Forbery, 


ndon. 

17,176. Stanps and Sappies, 8, and W. Hunter, 

Belfast. 

17,177. Hixcss, T. Banford, —_ ay 

17,178. Sote Groovinc Macaine, W. E. Gedge.—{G. 
Bryant, United States.) 

17,179. Cuurns, The Princess Company, Ld.—({The 
Princess Company, Ld., Germany.) 

17,180. Stockine, A. E. Kay, Sydenham. 

17,181. HoLtow Wee. Ris, E. Warwick, Birming- 


17,182. FLancep Wee. for Tramcars, H. J. Lang- 
je, Chappel. . 
17,183. Measurinc SMALL QuaNTITIES, F. W. Warwick, 


ndon. 
17,184. Pickinc Banp AtTracHMeEnNts, &c., J. Smith, 


mdon. 
17,185. Stow Comsustion Stoves, &c., W. H. Oates, 
Sheffield. 
17,186. Pxeumatic Tire InFiaters, W. Keeton 
Sheffield. 
—~- Corset Stirreninc Riss, J. McI. Ballantyne, 
Ow. 
17,188. Arps to Locomotion, C. Hide, Worthing. 
17,189. LaBe Stoppers, W. Valentine and E. Hanwell, 
Sheffield. 
17,190. Se_r-Lockuxe Jos Gatiey, N. G. Duffy, Bir- 


mingham. 
17,191. Gatiey, N. G. Duffy, Birmingham. 

7,192. Proor Press, N. G. Duffy, Birmingham. 
17,193. Destroyinc Weeps, F. C. A. Coventry, Bir- 


mingham. 

17,194. Varour Enoine, H. J. Watkins, Hall Green, 
near Birming] 

17,195. Vent-sEaLinc Tuses for Fininc OrnpNANCE, H. 
C. L. Holden, London. 

17,196. Psweumatic Tire Inriators, J. M. Smith, 
Staffordshire. 

17,197. SavsaGE-FILLING Macuines, J. Hunt, London. 

17,198. Bicycies, R. Kendall, London. 

17,199. CycLtz Lamps, F. Powell and F. Hammer, Bir- 


m: ; 

17,200. SrraicHTeninc Wires, G. T. English, Bir- 
mingham. 

17,201. RepLacryc Sconces on Pianos, 8. T. James, 


xeter. 

17,202. Pweumatic Trres for Cycies, A. I. Rath, Bir- 
mingham. 

17,203. Leno Weavine, J. Sherwood, Manchester. 

17,204. Hurcn Tippers for Coats, &., J. Smith, 
Glasgow. 

17,205. Continvovs E.ectric CURRENT MacHings, W. 
Aldred, Sheffield. 

— Incot Iron and Srext, J. Colley and T. Twynam, 

mdon. 

17,207. Ear Pixce for TeLeppoyes, T. Johnstone, 

Bradford. 


17,208. CoMBINATION Wakine Stick, J. Krekow, 


mdon. 

17,203. Stipes of Exvecrric Siipinc Penpants, R. H. 
Best, Birmingham. 

17,210. eng 9 for BrttiaRD TaBizs, J. White and 

oe » No! 

17,211. Hypravtic Retorts, W. H. Blackwall, Man- 
chester. 

17,212. Co.LapsiBLe Lanpinc-neT Rives, R. Heaton, 
Birmingham. 

17,213. VetocrpEpes, H. Berry, London. 

17,214. Hottow Suspension Tig, W. B. Downey, 


mn 
17,215. Drepcers for CLeaninc Poois, R. and B. 
lord, London. 
17,216. Recoverinc SULPHUR from SuLPEUROUS ACID, 
London. 





17,217. Horsrsnogs, J. O’Brien, Glasgow. 
17,218. SappLE Bows, &c , 8. Davis and L. de Rigaud, 


mdon. 
17,219. Traps for Rats, A. A. Fris, London. 
17,220. PortaBLe Writinc Desks, A. J. Boult.—(F. H. 
Engel 0. Schneider, and G. A. Pietzsch, 





Germany.) 

17, —. Dressine of Human Hair, G. Lichtenfeld, 

mdon. 

17,222. Evecrric Metat Workixe, W. P. Thompson. 
—-(C. L. Coffin, United States.) 

17,223. Weipinc Merats Ececrricatiy, W. P. Thomp- 
son.—(C. L. Coffin, United States ) 

17,224. ELecrricaLty Heatinc Meta, W. P. Thomp- 
son.—(C. L. Cofin, United States.) 

17,225. Etectricatty Wetpine Mertats, W. P. Thomp- 
son.—(C. L. Coffin, United States.) 

17,226. WeLpInc Merats ELectricaty, W. P. Thomp- 
son.—(C. L. Coffin, United States.) 

17,227. EvectricaLty WeLpinc Meta.s, W. P. Thomp- 
son.—(C. L. Coffin, United States.) 

17,228. DousLe Satts, W. P. Thompson.—({7. Mayer, 
Germa: 


my ) 
17,229. ore Door Curtains, C. F. Chinnery, 
ive 
17,230. Propuction of a Neutra, Woo. Grease, J. C. 
usen, Liverpool. 

17,231. Preumatic Tires for Bicycies, G. Ferguson, 
Manchester. 

17,232. Merauuic Facina Prates, L. L, Sagendorph, 
London. 

17,233. Wire Nettinc Looms, A. C. Moore and G. 
Brandon, London. 

— Roap Pickinc Apparatus, J. E. Wallis, 


mdon. 
17,235. AxssorBinc Noxious Gasgs, E. E. Dulier, 
Lond 


on. 

17,236. TypoorRaPpHic Macuines, T. T. Heath and A. N. 
Verdin, London. 

17,237. Ve.tocipeps, J. Valtre, London. 

17,238. VentiLators, The Ruble American Blower 
and Injector Company and T. R. Guied, London. 

17,239. Mirre Buock and Jornt Cramp, H. Smolinski, 
London. 

17,240. Cyanrpes, A. V. Newton.—(A. Nobel, France ) 

17,241. Nrrrocen Compounps, A. V. Newton.—(4. 
Nobel, France.) 

17,242. ELEcTRO-MEDICAL APPLIANCES, P. A. Newton. 
—(S. Hetherington-Carruthers, New South Wales.) 

17,243. Fries, A. J. Rudolph, London. 

17,244. Supp.yine Exvecraiciry, C. Casalonga, London. 

17,245. Maxine Buitt-up ARTICLES, J. Mitchell, 
London. 

17,246. Erecrric Primary Batrerigs, T. J. D. Rawlins, 
London. 

17,247. MountTinc WHEELS of VeHICLEs, OC. J. Gascoigne, 


mdon. 
17,248. SHoxs for Horses, Muves, &c., T. C. J. Thomas, 
ndon. 
17,249. AgRAaTED Breap and Cakes, J. Childs, 
on. 
— Apparatus for WELDING Tubes, J. E. and H. 


‘oO mdon. 

17,251. Mitustongs, T. L. Sturtevant and W. H. Ellis, 
London. 

17,252. Broocnes, A. D. Nix, London. 

17,253. TyPE-wRiTERS, E. Calestronpat, London. 

17,254. Faciuitatinc Drawinc, Writinc, &c., G. 
Ebbrecht, London. 

17,255. Treatment of Szwace, C. G. Matthews and F. 
E. Lott, London. 

— Currinc or Grinpinc Tooxs, J. G. Bolt, 


on. 

17,257. Boot-TreEs, J. Bowler, London. 

17,258. Beveraces, EB. A , London. 

17,259. Sirk Macuinery, H. H. Lake.—{L. Dimock, 
United States ) 

17,260. Boors, H. H. Lake.—(J. W. Brooks, United 


States. 
17,261. Motors, C. M. Bate and F. E. D. Acland, 


London. 
17,262. Manuracture of Gas, R. M. Bidelman, 
mndon. 

17,263. Rinc Semminc Frames, H. H. Lake. — (J. 
Booth, A. W. Crossley and C. F, Brown, United States.) 

17,264. Exastic Tires, H. . Lake.—{Boston Woven 
Hose and Rubber Com: ny United States.) 

17,265. Time Stamps, H. H. Lake.—(S. H. Hoggson and 
W. H. Stevenson, United States. 

17,266. Sewinc Macuines, A. G. Forbes and G. W. 
Kemp, London. 

—, Covers for Pairs, Tuss, &c., W. A. Bowie, 
Lo 


mdon. 
17,268. TreLLis Work, A. W. and H. W. Brewtunall 
London. 


28th September, 1892. 
a Wasuinc Potators, C. M. Robertshaw, Brad- 


‘01 
17,270. Apvertisinc, W. A. Lawton, London. 
17,271. Heatine, &c., Suips’ APARTMENTS, &c., R. Bell, 


Ow. 
17,272. Doptex Expansion Enoines, E. T. Winkler, 
London. 
17,278. Se.¥-LuBRicaTiInG Loosr Putiey, E. Cutlan, 
ion. 
— Exastic TymPan Tixk, Roger, Baron of Mauni, 


ce. 
17,275. Beproom Commopzg, R. Favell.—(H. A. Jukes, 
Canada.) 
17,276. Preumatic Tires, T. B. Sharp and J. B, 
Winder, Birmingham. 
17,277. Goversine the Spzep of Gas Excrnes, H. H. 
. Bellam: Garsid hest 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
480,247. Mope or AtracHinc Tips TO FLEX'!BLE 

Tusixe ror Gas, A. Caldwell, Providence, R.J.— 


Filed February 24th, 1892. 
Claim —The combination, with a flexible tube 





having a coiled wire lining upon its interior, of a cap 


480,247] 





upon the end of the tube, the outer end of which is 
contracted and provided with a short cylindrical 
portion of a diameter slightly greater than the 
interior diameter of the lining of the tube, substan- 
tially as set forth. 


480,272. Icnirer ror Gas Enornes, EB. J. Nichols, 
San Francisco, Cal.—Filed May 26th, 1891. 
Claim.—(1) In combination, the igniter stems 
insulated from their support, the contacts on the 
stems, the means for opera‘ one of the stems to 
bring the contacts together, an 1 the spring O in con- 


—_——— 
ns 


wedging devices, such as nuts 12, operatin 

— the slotted sections of said chore and SE 
y+ upon the spindle, substantially as described, 

(2) The combination of the live spindle, the sleeve 

with split eee eet ends, the conical mor 

en, the tape sections, the bit clamping sec 

tions _ formed upon the sleeve, and the co-operating 

clamping on usta) m 
sleeve, substantially as described. ounted upon the 
480,702. Apparatus ror RECLAIMING 


D, Armatrong, Lock Haven, Sob A-asu, 1, 


Pa.—Filed June 20th, 


Claim.—(1) A rotary incinerator having on 
driving rings about its outer surface, rovided with: 
separate rim fastened thereto with slight freedom of 
circular movement upon the body of said ring. (2) A 
rotary incinerator having a metal driving rim 0 con- 
sisting of the body portion ©’, fastened to the outer 
surface of the incinerator and provided with slots } in 
its upper surface and the lateral slots c’ in its sides 
the rim C2, the bolts c, passing through the rim ¢: 
into the slots b, and the pins d, passing through the 
lateral slots c’ into the bolt c. (8) In a atus for 
reclaiming soda-ash, the combination, wt & rotary 
incinerating furnace, of a stationary outwardly flaring 
mouthpiece projecting into the rotary incinerator and 
having its diameter within the incinerator larger 

an the diameter of the opening thereof thr: ugh 
which it projects. (4) The combination, with a rotar 








nection with both stems for ping the 
normally apart, substantially as described (2) In 
combination, the plate A, the plugs B C, extending 
through the same, the insulating collars } c, the 
—_— stems extending through the plugs and carrying 
¢ contact points, the arm &, extending from one of 
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¢ 

the stems and carrying an adjustable stud s, and the 
sliding shaft H, carrying a projection r to engage 
said stud, and the means for returning the stem to 
normal position, substantially as described. (3) In 
combination, the igniter stems with means for 
operating one of them, one of said stems having a 
conical end t, and the contact G, secured to the other 
stem and extending tr ly of the stems to 
contact with the conical end ¢, substantially as 
described. 


480,286. GerneRATOR FOR THE VAPORISATION OF 
Liquips, L. Serpollet, Paris, France.—Filed November 
20th, 1890. 

Claim.—{1) A generator section consisting of a 
sinuous metal tube A and a surrounding casing of 
metal cast around the same, provided with a series of 
Speen or spaces intermediate of the circuitous lines 
of sinuous tube A, substantially as described. (2) A 
generator section consisting of a flattened tube A, having 
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an elongated flattened interior passage and an inclos- 
ing casing of metal cast around the same, substantially 


as described. (3) A generator section consisting of a 
sinuous tube A, a surrounding casing of metal cast 
around the same, and braces or supports in 
between the parts of the casing, substantially as 
described. 


480,699, Sme.tinc Furnace, J. 8. Oliver, Brooklyn, 
N.Y.—Filed June 15th, 1891. 
Claim.—In a smelting furnace, the combination of 





Andrew, A y, an . > 

17,278. Forcinc Smoke through Pipes, J. G. Kirtley, 
Newcastle-on-Tyne. 

17,279. SeaLinc Drains or Pirss, J. G. Kirtley, New- 
castle-on-Tyne. 

17,280. Sappves for VeLocirepss, T. Guthrie and W. T. 
Hall, Newcastle-on-' e. 

17,281. Bicycies, G. Barker, Warwickshire. 

17,282. Vatves for Taps, G. F. Dewdney, Bristol. 

17,283. Kerries, J. H. B. ly, London. 

17,234. DisPLayING ADVERTISEMENTS, J. and R. H. 
Bunn, London 

—— Cork Extractors, T. Young and A. Davis, 


17,286. Kwirtinc Macuies, C. H. and R. Wallwork, 
Manchester. 

17,287. SHizip for Evecrric Gas Licutixe, J. Hamer, 
Halifax. 

17,288. CrorH Mititmsc Macuines, J. W. Crossley and 
A. Laycock, Halifax. 

17,289. WATER-HEATING APPARATUS for SHavina, W. H. 
Lan r, Halifax. 

17,290. Sprine, J. Brook, Huddersfield. 

on Device for A a Doors of Raitway CARRIAGES, 

17,292. SHIELD for use on SHootine Ranozs, D. Baird, 

iw. 
17,298. Ram and Roap Venicies, N. McW. Reid, 
iw. 
17,294. Fumigation of GREENHOUSES, &c., L. Aviss, 
mdon. 
17,295. ee, &c,, Frames, J. Hynes and J. Travis, 
chester. 

17,296. Ruwwinc-orF Macuines for Weavine, J. H. 

17,297. PROPULSION of Vesszis, &c., B. Binnington, 

— Dovsiine, &., TaReEaps or Yarns, A. Stell, 


17,290. LyHALATION of Metaxs, E.8.and E. 8. d’Odiardi, 


a b grate bars in the lower part of the 
chamber, a ‘pot at the lower part of the F owicNoes and 


Z 
y 
y 
Z 
Z 








ha its bottom below the grate bars provided with 
a d outlet, and apertures or = for 
admitting gas to the 


through the top of the cham! 
pot, substantially as specified. 
480,463, Currzr Heap, C. L Allegh 


, ofa flue adjacent to the nec! 
thereof and an outwardly flaring bell mouthpiece 
about said stati y flue, projecting into gai 
incinerator, and formed in segments. (5) The com- 
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bination of a rotary incinerator, of a bell-shaped 
mouthpiece N, consisting of the segmental outwardly 
flaring pieces N’ and the segmental plate O, to which 
said segmental pieces N’ are detachably connected. 
(6) In an apparatus for reclaiming soda-ash, the con- 
bination of the fire-box D, rotary cylinder A, having 
the mouthpiece I Be pig d beyond the end of the 
cylinder, and the shield E, having a central opening 
€, arranged between the fire-box and mouthpiece I. 
(7) Tn an apparatus for reclaim: soda-ash, the com- 
bination of a stationary part having an outlet flue, a 
rotary inci tor, a thpi carried by said 
stationary part about the flue and projecting into the 
rotary incinerator, an outwardly projecting mouth- 
iece carried by the opposite end of the rotary 
ncinerator, a fire-box, and a shield having a central 
opening and arranged between the fire ~- box in- 
erator. 

480,761, Stone anp Ore Crusnina Macurne, £. //, 
Booth, San Francisco, Cal.—Filed October 21st, 1891. 
Claim.—In a stone and ore crushing machine, the 
combination, with the moving crushing jaw F, 
pivotted below its crushing face, of side bolts D:, 
ppesing outside of the ends of the pivot shaft or pin 
, and the nuts upon the bolts D2, between the end 
frames B C, for receiving the thrust of the pivot 
shaft bearings v v, through the sliding bar c substan- 
tially as and for the a herein described. Ina 
stone or ore crushing machine, the combination, with 
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the moving crushing jaw, pivotted below its crushing 
face, with side bolts verte adjusting nuts, the sliding 
bar, and pivot shaft bearings, substantially as and for 
the purpose herein described. In a stone or ore crush- 
ing hine, e bination, with the moving 
crushing jaw F, pivotted below its crushing face, the 
ball-and-socket joint 8’ 82, bolt R, and pitman head 
M2, of the spring 7, a rod o, secured at one end to 
side frames A A of the machine, and at the other 
bearing upon the g 7, 80 a8 to be held in tension 
for the pu of preventing lost motion between the 
bolt Rand the head M2 as well as between the ball 
bearing connection and the end of bolt R, all substan- 
tially as and for the purpose herein described. 
480,781. Compounp Enaine, &. F. Prince, jun, 
Reading, Pa.—Filed November 25th, 1891. 
Claim.—(1) In a steam engine, the combination with 
high and low-pressure cylinders and valve mechanism 
therefor, of oppositely moving having hollow 
trunks extended through the cylinder heads, piston 
rods connecting said pistons directly to opposite ends 
of arocking arm mounted upon the engine frame, and 
a ting rod bet one arm of said rocking 
shaft and the crank pin, all substantially as set forth. 
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. L. Goehring, gheny, 

Pa.—Filed January 5th, 1891. 
Cloim.—{1) In a cutting mechanism, the combina- 
tion, with a live spindle or shaft, of a cutter head 
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ev Casinets and other Furniturg, 8. G. B " 

17,801. Gavoxs for Gas Cy.inpers, D. W. Noakes, 

17,302. WirHDRAWwING SLUDGE from Tangs, &c., A. P. I. 
Cotterell, Bristol. 

17,808. Looms, G. Pem! 


berton, Manchester. 
17,304. E.ectric Heaters, T. Ahearn, Ottawa. 
17,805. Matcues, T. P. Palmer, Bristol. 











comprising bit devices and a su 
sleeve or ‘tubular 

being slotted at points on ite sides of the 
eutters or bits and provided compressing or 








y, 





the cylinder casting 

e frame by means cf 

Y, through and 

ings gy 

sections 

the frame, 

bed, y said cylinder is 

secured to a continuous frame without being 
ited thereto, substantially as set forth® 


® A steam engine ha 
ereof fastened to the 
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NIAGARA MASTERED. 


tax ptoblem of subjugating the enormous force locked 
ip in the mighty cataract of Niagara, and utilising it for 
the benefit of the various towns in both its immediate 
and remote vicinity, proved, up to a very recent date, 
beyond the power of man to solve, but a solution has 
at last been found. Innumerable plans and schemes 
have been devised for mastering the power in the water- 
fall by purely mechanical means, but each has been destined 
to sink into oblivion, examination proving its impractica- 
bility. The immensity of the volume of water sweeping 
through the upper river, plunging downward in an almost 
solid body over the long le ge of rocks, and hurrying 
in raging torrent through the picturesque but awful 
gorge, is such that even the boldest scheme has hitherto 
proved inadequate. The task is one which would have 
seriously embarrassed the Titans, had they in their pride 
undertaken to deal with it. For countless ages the 
waters have poured over the cliff, slowly but irresistibly 
abrading the rock, and breaking through all obstacles 
until the ceaseless friction of the water has made a -— 
cutting seven miles in length from the point over whic 
geologists assure us the water first rushed downwards. 
The millions of horse-power concentrated in the impetus 
of the falling waters—five times that of the entire present 
utilised power in the United States—has never been taken 
advantage of seriously, and only a few attempts, and 
these unimportant, have been made to snatch a small 
fraction of power to drive a few saw and flour mills. 
So far back as 1725 a rude sawmill was erected at the 
falls, and the rushing waters were used to turn a heavy 
water-wheel of the type which has not changed since the 
days the ancients first had recourse to natural force as a 
utilisable power. Other mills at different spots have 
been erected from time to time, each, however, entirely 
isolated, and deriving its motive power from the direct 
agency of the rapidly running stream. 

The first serious attempt to render Niagara subservient 
to man was made in 1873, when a company was formed 
to construct a hydraulic canal and furnish about 6000- 
horse power to a number of establishments on the banks, 
principally flour mills. The canal was cut, but the 
water it was constructed to utilise so far exceeds the 
demand that the tail-race below the mills shows a 
greater fall than that used to turn the water wheels. 
The sudden commercial development of electricity, and 
its general availability for almost all kinds of power 
work, has caused the thoughts of engineers throughout 
the world to be turned once more towards Niagara. 
Problems in the long-distance transmission of electrical 
power having been successfully solved, the tapping of 
the great fall seemed more nearly possible than ever 
and soon the commercial world was full of new schemes. 

The Niagara Falls Power Company was chartered in 
1886, and in 1889 the Cataract Construction Company 
was formed in connection with it to take hold of the 
construction work and carry it to completion. The 
commercial and financial possibilities in their plans 
appealed most strongly to the enterprising capitalist, 
and on the list of directors and shareholders are to 
be found some of the best-known names in the American 
world of wealth. The great advantages of such a scheme 
need hardly be emphasised. It is expected that a large 
manufacturing city will rise near the Falls, which in the 
near future is predicted, will have a million inhabitants. 
The shipping facilities will be unsurpassed, the new city 
being situated upon the great waterways, and having rail- 
ways running both east and west. A line of railway has 
already been laid by the Niagara Junction Railway Com- 
pany to connect all the mills and factories with the prin- 
cipal trunk lines of the country. 

The amount of capital available is £2,000,000 — 
10,000,000 dols.—and funds will not be wanting for the 
extension of the work whe the time comes. The 
aspirations of the company __. calmost limitless, but their 
first attempt is comparatively modest. For the present 
the work is to be confined to cutting the big tunnel, 
excavating the supply canal, and reclaiming certain tracts 
of land lying in the immediate vicinity of the canal itself, 
but still submerged. A large tract of land, some 1400 
acres in extent, has been purchased by the Power 
Company about a mile above the falls on the upper river 
bank, and on the further side of the Niagara Village. 
This is to be laid out in sites for mills, factories, and 
warehouses, and will be intersected by numerous canals, 
it extending more than half a mile back from the river, and 
running parallel with it for nearly a mile. By means of the 
canals, water will be supplied from the upper river to the 
different wheel pits. 

The main feature of the work, however, is the con- 
struction of the great tunnel 6700ft. long, which is to 
serve to carry off the water after it has passed through 
and turned the wheels. This will start from just above 
the water level of the lower river, and run upwards at a 
gradient of 86ft. to the mile below the village of Niagara, 
at a depth of about 200ft. from the surface of the ground. 
Its upper end will be beneath the large tract of land belong- 
ing to the Maa vg 5 The tunnel is of a horseshoe shape, 
19ft. wide by 21ft. high inside of the brickwork, with which 
its interior surface is to be completely lined. Its size issuch 
that two railway trains running in opposite directions could 
easily pass through it. The present cross-sectional area 
of the excavation is 522 square feet; but this will be 
reduced to 886 square feet for the entire length of the 
tunnel, as soon as the brickwork is in place. Four courses 
of 16in. of solid brickwork will constitute the lining. The 
outlet of the tunnel upon the lower river is 205ft. below 
the sill of the main canal running from the river above 
~ falls. This will represent the total difference of level 

etween the upper and lower waters. Of this it is pro- 
posed to utilise a difference of 140ft. onl » a8 & consider- 
f le allowance will have to be made for clearance 
tom wheel pits, incline of the lateral tunnels, which 
= carry the tail water into the large tunnel, and 

€ incline of the large tunnel itself. For 200ft. 
ack of the discharge point, the large tunnel will 





be lined on the inside with cast iron plates, closel y 
rivetted together, overlapping the four courses of 
brickwork, and a massive cast iron frame will be erected 
at the mouth. These extra precautions are taken to 
guard against any damage from the immense rush of 
water at the outlet. 

Three shafts have been sunk, one 10ft. by 12ft. 
and 938ft. deep, almost at the mouth of the tunnel, 
where the river bank is 214ft. above the level of the 
water. The second shaft was put down 206ft. deep, 
and 10ft. by 20ft. in size, at 2650ft. from the outlet. 
No. 3 shaft is 193ft. deep, 5200ft. back from the portal. 
The cutting of these shafts through 1438ft. of hard bastard 
limestone, which overlies the Niagara slate and Utica 
shale met with from that point of the tunnel, was the 
most tedious part of the task, the cutting of the lower 
part of the tunnel through Queenstown limestone being 
comparatively easy. Water was met with in the two 
latter shafts, the flow in both amounting to 1400 gallons 
a minute. This was readily disposed of by means of 
pumps. The tunnel itself remained perfectly dry, no 
water having been encountered. It is at present lighted 
by means of arc lamps at the upper end, and incandescent 
lamps near the outlet. In making the excavation in the 
rock, the work was done from three separate benches, 
the lower one 9ft. high, the second 8ft., and the top one 
9ft. Work was begun on the top one first, then the 
second, and lastly on the third; that on the first being 
completed before the third was commenced. As con- 
siderable trouble was experienced with the insulation of 
the electrical wires, electric drills were not employed, air 
compressor drills being used instead. The work of 
excavation has been going on very rapidly, 338ft. having 
been cut by 750 men, working in two shifts per day, in 
twenty-six and a-half days. The tunnel, it is said, will 
be completed this month, if the hopes of the chief 
engineer are realised. 

The system of canalisation in the new town which is 
to spring up on the land laid out by the company is 
extremely simple. A main supply canal will be cut in 
from the upper river bank. The lower reach of this 
canal, 200ft. wide, will extend inward from the river 
1200ft. It will run 5000ft. parallel with the river in an 
up-stream direction, the — reach, 500ft. long, running 
outward to the river. Each section of this main canal 
will be separated from the others by a gate-house, and its 
upper ar will be furnished with a heavy floating boom 
to prevent the ingress of ice. By means of the gate- 
houses water can be drawn off when necessary for the pur- 
‘se of effecting repairs to the pits, &c. Work on the 
ower reach only is being pushed at present. This part 
of the canal is to be especially devoted to such works as 
are to be run continuously day and night, and the water 
will be drawn outside of the gate-houses, thus separating 
this portion from the remainder of the system. One of 
these works is the Niagara Falls Paper Company, which 
has requisitioned 6000-horse power, and a wheel pit being 
made 16ft. wide by 50ft. deep, with a lateral discharge con- 
duit, 600ft. long, to run into the main tunnel. 

On the right side of this lower reach will be erected 
the large central station for the generation of electricity. 
Sufficient space will be left for a large extension of these 
stations should the demand warrant it. The general plan 
already devised is to utilise the water-power in two 
different ways. The mills at the upper end of the canal 
will each have its own vertical shaft and turbine, its own 
wheel pit, and lateral tunnel connecting with the main dis- 
charge tunnel. There is room only for a limited number 
of mills which will be able to take their power thus directly 
from the canal. In order, therefore, to develope the land 
not in the immediate neighbourhood, and cover it with 
factories able to absorb all the horse-power the company 
can supply, it became necessary to find a means of 
cheaply transmitting the power to a distance from the 
Falls. For this purpose a huge electrical plant will be 
erected, and extended by degrees, from which electricity 
will be supplied for lighting, heating, and power. 

The question of the best turbines to be used was the 
subject of considerable discussion. To use a turbine 
receiving water from above, presented many mechanical 
difficulties, it being found impossible to run a heavy 
wheel weighted down by the one hundred and forty foot 
column of water, and the driving shaft, without heating 
and cutting the bearings, and immediately rendering 
them useless. It was therefore determined to carry the 
water down separate pipes and bring it upward to the 
turbines. By this ingenious but simple plan the 
difficulty was overcome, and the downward thrust of the 
heavy turbine shaft, balanced by the upward pressure of 
the water, practically making the shaft run in a water 
bearing. The units of these turbines is fixed at 5000 
horse-power, and two have already been ordered. These 
will be made in the United States, and not, as has been 
averred,in Europe. Contrary to the usual practice, the 
electrical dynamos will be set up in a horizontal position. 
The armatures will be locked directly on to the turbine 
shaft without any intermediate gearing, no manufacturer 
having been found willing to construct the gear wheels 
needed for so high a horse-power. 

It is around the transmission of the electrical power 
part of the scheme that the great interest is centred. 
Prizes were offered to mechanical, hydraulic, and electrical 
engineers of all nations, for the best method of generating 
and transmitting power, and a body of the foremost en- 
gineers of the day was constituted to examine and pass 
their opinion upon the plans submitted. This consulting 
body, or international advisory committee, consisted of 
Lord Kelvin, better known as Sir William Thomson, and 
Professor Unwin, of England; Professor Mascart, of 
Paris; Colonel Turrettine, of Switzerland; and Dr. 
Coleman Sellars, of Philadelphia. Voluminous reports 
accompanied by numerous drawings were submitted. 
The only first prize was awarded to Escher, Wyss, and 
Co., of Zurich, Switzerland, for hydraulic development. 
A prize of £500—2500 dols.—was awarded to two other 
Swiss firms acting in concert—Fuesch and Picard, and 
Cuenod, Sautter, and Co. Other prizes were awarded to 





Hillairet and Bouvier, and Victor Popp, of Paris; the 
Pelton Water Wheel Company, and the Norwalk Iron 
Works, of the United States. All these plans have 
been discarded, and many others have been considered. 
The great electrical companies in Europe and America 
are now bestirring themselves. The projectors are pro- 
ceeding with unusual caution in order to reduce the 
chances of a mistake to a minimum. Work on the wheel 
pit is nearly completed. This is a deep cutting 140ft. long, 
200!t. deep, and from 16ft. to 18ft. wide. Two turbines will 
at once be put in, and the number will be increased as the 
demand grows. The unit in the dynamo inthe project which 
seemed best to meet the requirements, was of 2500-horse 
power. Such a machine would be larger than any yet con- 
structed, and would completely dwarf even the most 
ambitious effort heretofore made in this direction, if we 
except M. Ferranti’s original scheme for Deptford. No 
plan of electrical transmission, however, has been deter- 
mined upon, but the success encountered in Germany in 
the transmission of electrical power from Lauffen to Heil- 
bronn, points to the adoption of the three-phase system as 
the solution of the problem. This affords a simple and 
easy way of distributing the power, distinguished from 
merely transmitting it. Electrical development is, how- 
ever, so rapid that possibly, before the final adoption of 
the electrical plan, a simple alternating system may be 
found, and the three-phase idea be discarded. It is 
proposed that the current for long-distance transmission 
be generated at a pressure of about 5000 volts. This, by 
means of “step-up” transformers, will be converted into 
25,000 volts, and at this pressure transmitted to the 
outskirts of the city where it is to be used. The current 
will then be reconverted to 1000 volts by ‘‘ step-down” 
transformers, and transmitted to its destination, where it 
will be further transformed to 150 volts for use with the 
lamps and for driving motors. The above process is that 
proposed by Cuenod, Sautter, and Co. for the transmis- 
sion of power to Chicago. For transmission to less 
distant points no such elaborate process will be required. 

In the lighting of the city of Buffalo the company will 
have its first contract. This will require 3000-horse power. 
£7—35 dols.—a steam horse-power is at present being 
paid there. Electrical motive power can be delivered to 
Buffalo at a considerably lower rate per horse-power than 
this. The basis of charge will be the horse-power 
supplied for days of twenty-four hours. The advantages 
such a transmission presents are obvious, and its realisa- 
tion is near at hand. ‘Transmission to Chicago, at a 
distance of over 500 miles, is a problem much more diffi- 
cult of solution. Its accomplishment, in time for the Great 
Exhibition is, however, said to be assured; and it is fully 
expected that the Falls Power Company will be able to 
deliver 600-horse power for every 1000-horse power 
generated at the Falls station. Such a result would show 
a tremendous step forward in electrical practice, and will 
mark a new era in science. 

Chicago’s dearest wish for many months past has been 
to get her power “ by wire” direct from Niagara, and she 
is rapidly nearing its realisation; and if Chicago, why 
should not a project for transmission to New York be 
realised ? , 

It may not be too rash to advance the opinion that the 
day is not far distant when the presses which print the 
New York papers will be run by electricity generated at 
Niagara. The pressmen of those days will have to find 
some other incentive to profanity than mere steam 
heat in the press-room. The Niagara Falls Power Com- 
pany has secured from the Ontario Legislature the sole 
right to operate the Niagara River on the Canadian side 
for 100 years, paying £5000 per annum for the first ten 
years, and £6000 for the remainder of theterm. They pro- 
pose to generate most of their electricity there, and then 
bring it into the United States, no McKinley tax yet existing 
upon electric current. The value of this franchise is in- 
calculable, and the speedy development of the Canadian 
side can soon be looked for. 

It has been calculated that the total power of Niagara 
Falls amounts to about sixteen million horse-power. The 
scheme now in progress of realisation contemplates the 
present use of 100,000 horse-power only, and a city using 
even this amount will be one of considerable size. So 
small a fraction of power taken from the Falls will make no 
appreciable effect upon their beauty and grandeur, and 
yet even this most ambitious of schemes, perhaps the 
most stupendous engineering feat ever undertaken, is as 
nothing compared with one which would be necessary to 
utilise the vastness of Nature’s store there. 








HARBOURS AND WATERWAYS. 


Tue Corporation of Bristol have decided on spending a 
considerable sum of money for the purpose of adapting the 
port for the reception of the large steamers in which the 
trade of the country is now carried on. Formerly one of the 
most important ports in the kingdom, Bristol for many years 
stood still while other places advanced. Thirty years ago 
her tonnage, exclusive of coasters, only amounted to a little 
over 300,000 tons. Considering the difficulties connected 
with the navigation from the Channel to Bristol, this is not 
to be wondered at. The access to Bristol is by means of the 
river Avon, which is nearly dry at low water. It is shut in 
by high banks, is tortuous and narrow. At one part, where 
the river is only about 250ft. wide at low water, there are two 
reverse curves in less than a mile, one having a radius of 
about 900ft., and the other about 2000ft. A spring tide rises 
at the mouth from 35ft. to 40ft., causing a very strong 
current, and the navigation has to be conducted during a few 
hours when the tide is near high water. The velocity of the 
current makes the navigation of this eight miles of river 
very difficult. There are no leading or other lights along 
this channel, and nothing to guide a ship’s course on a 
dark night except a few posts, painted white, on the most 
prominent projections of the various bends. It is needless 
to say that the chief history of this navigation consists of a 
record of wrecks and of large steamers stranded in the river 
and broken up, some on their first voyage to sea. A cutting 
across the horseshoe bend—referred to above—would not 
exceed half-a-mile in length, yet, on the ground that the 
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also the effect on the health of the town by substituting a com. 
paratively stagnant pool of water for the regular ebb and flow 
of the tidal water, which brings ozone with it, and now acts 
as a great ventilator to the city. In spite of all this, there is 


lower part of the excavation would be in rock, the authorities | attracting other and larger vessels. The recent start at 
have always put off doing anything to improve this—the | Southampton has stimulated their action, and recently a 
| business-like and well-thought-out report was presented to 


worst—part of the navigation, and have contented them- | 
selves with removing two exceedingly awkward bends near | the Corporation, giving the results of their investigations and 


Clifton, by blasting away the rocks which projected into the | 


river. 

The exceeding difficulty of navigating large steamers up 
to Bristol led, a few years ago, to the establishment, by 
private companies, of the rival docks, at the mouth of the 
river, at Portishead and. Avonmouth. Then followed a 
ruinous war of rates, disastrous alike to Bristol and the 
new companies. After this had lasted some time, the 
Corporation of the city, into whose hands meantime the 


TESS er seeees: eens tat 


BRISTOL DOCKS—MR. 


docks in Bristol had passed, bought up the rival com- 
panies of both Avonmouth and Portishead Docks. Since 
then they have laid out a considerable amount of money, 
something like £260,000, on the Bristol Docks, and £57,500 
in building grain warehouses, and otherwise improving Avon- 
mouth. Portishead seems to have been left to its fate. The 
reason of this probably is, that the Great Western Railway 
have a monopoly of the traffic at the one place, while at 
Avonmouth competition is insured by the Midland Company 
also having access to the dock. During the last ten years or 
so there has been a considerable increase in the amount of 


shipping frequenting the port, the tonnage of ocean-going | 
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recommendations. The Committee in their report claim that 


| Bristol has geographical advantages which ought to give her 


a predominating advantage for the arrival and departure of 
the Atlantic, South African, and West Indian passenger 
boats. They show that the course from America to Bristol 
is forty-seven miles nearer than to Liverpool, and that a 


| saving of four to five hours may be effected between 


New York and London as compared with the Mersey; 
that coal is from 4s. to 6s. a ton cheaper at Bristol than 


Soundings are in Fathoms. 


Fig / 


McCURRICH’S SCHEME 


Liverpool, and that the railway service of both the Great 
Western and Midland system is well - ¥ for the collec- 
tion and distribution of merchandise. It is useless, they 
contend, for Bristol to hope to realise her advantages 
unless she can accommodate the largest passenger steamers 
which now are in use, or are likely to be built in the future. 
In arriving at a decision as to the best means of accom- 

lishing this, the Committee had to consider a scheme which 

as long been a favourite one with the people of Bristol— 
that of dockising the Avon by ames a dam across the 
mouth of the river, provided with locks, and thus converting 
the whole channel into one long dock. However practicable 
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BR'STOL DOCKS—ALTERNATIVE SCHEME 


ships having risen from 374,488 tons in 1872, to 514,926 in 
1882, and 700,133 last year. Even with this increase, and 
taking the total tonnage, foreign and coastwise, as 778,151 
tons, Bristol stands then only seventeenth on the list of 
British ports, coming after Leith, Harwich and Hartlepool, 
and having only one tenth the shipping of Cardiff. The 
Committee of the Corporation which has charge of the 
docks have for some time past recognised the fact that ports, 
like other trades, must progress, and that if Bristol wishes to 
secure a fair share of business, its rulers must adapt their 
navigation and — to modern requirements. For the 

t three years the Committee have been considering the 

st means of providing deep water accommodation for the 





such a scheme might have been years ago, when vessels were 
of smaller dimensions, and the time of the passage from 
port to port was less regarded, there can be but one opinion 
amongst either engineers or nautical men who have a full 
knowledge of the subject, that such a scheme now would 
fail to give the advantages that would be likely to attract 
steamers of the first-class. There are, of course, other 
objections, the main being the effect on the channel outside 
the river 7 the stoppage of the immense volume of tidal 
water which now runs up and down the river; the cost of 
diverting the sewage of Bristol and the neighbouring 
places from the river by a new outfall to sea seven or eight 
miles in length, the difficulty of dealing with the flood waters 


steamers of the American, Canadian, and South African lines, | in winter, the unsuitable character of the narrow tortuous 


which now to a certain extent frequent the port, and also of 


channel for the handling and discharging of large vessels, and 


a stron rty in Bristol who seem to imagine that 

they thin they would like to have these ie e 2 ethcwany 
the midst of their city, therefore, in spite of the natural digs. 
advantages in getting to Bristol, steamers would be like} 
to avoid the splendid deep-water dock at Southampton 
or the established conveniences at Liverpool, to please the 
wishes of these sentimental but short-sighted citizens, The 
Committee, however, have taken a broader and wiser view of 
the matter. A vessel coming up the Bristol Channel can find 
deep water at all states of the tide as far as King-road, and 
here is safe anchorage in from four to six fathoms at low water, 
The distance from the deep water in King-road to the 
entrance to the present dock at Avonmouth is about a mile, 
The dock is 1400ft. long and 500ft. wide, with a lock 454ft, 
long and 70ft. wide. The sill is dry at low water, but there ig 
38ft. at spring tides and 28ft. at neaps. A large addition js 
now being made to this dock, a new basin being in course of 
construction. Recognising the fact that vessels of large 
tonnage can come safely up to the roadstead at any state of 
the tide and enter the present dock before high water, without 
difficulty in any weather, the Committee consider that what 
is required is yt ary more dock accommodation and larger 
locks, so as to pt them to the very largest class of vessels, 
and also to provide a landing-stage where passenger vessels 
may lie and disembark their passengers at any state of the 
tide. They have therefore adopted the plans prepared for 
this purpose by Mr. McCurrich, their engineer, for a wet 
dock twenty acres in extent, with an entrance a little below 
that of the present dock, the lock to be S00ft. long and 85ft, 
wide, with the sill placed sufficiently low to allow of the 
entrance of the largest vessels at neap tide. It is also pro. 
posed to construct a landing-stage, extending seawards from 
the lock in a westerly direction towards the Channel. The 
approach to this stage is to be deepened sufficiently to allow 
coasting and excursion steamers, and the tenders from large 
steamers arriving at low water and brought up in King-road, 
to reach it and lie afloat at any state of the tide; and at 
half tide for the largest steamers to be able to land their 
passengers. The site of the dock and landing-stage is shown 
in Fig. 1. The estimated cost of the dock, lock, landing-stage, 
sheds, and railways, is £900,000. In addition to this it is 
proposed to build a new granary at Avonmouth at a cost of 
£40,000, which, with other contemplated works, brings the 
total estimated outlay up to £1,012,500. The revenue to be 
provided out of the rates of the city during construction is 
estimated as increasing from a penny in the pound during 
the first year to eightpence when the whole capital coms 
into charge; the Committee having first submitted this 
scheme to Mr. McConnochie, C.E., and received his 
approval, brought it before the whole Council, by whom 
it has been approved by a large majority. The neces- 
sary steps are, therefore, now being taken to prepare 
for bringing the matter before Parliament next Session, 
As regards the alternative scheme for dockising the river, 
the plan, as put forward by its advocates, is shown in Fig, 2, 
the cost of this being variously estimated at one and a-half 
to two millions, exclusive of the diversion of the sewage 
from Hot Wells to the sea, the cost of improving the horse- 
shoe bend, or the erection of the necessary quay walls, 
railways, and appliances for converting the river channel 
into adock. The proposed works include a dam across the 
river above the present entrance to the dock, with a lock on 
one side, and on the other an outfall scour channel with 
sluice gates, an entrance from the river above the dam itto 
the present dock, and landing stages on both sides of the 
river below the dam. It is proposed by the advocates of 
this scheme to bring the sewage from Bristol in a culvert 
running nearly parallel with the river, and discharging into 
the Bristol Channel at a point *bout half a mile below the 
present mouth of the river. 

Other ports in the Bristol Channel also either have made 
or are contemplating further improvements. Newport has 
just opened its new dock, which has a lock 500ft. long, 70ft. 
wide, and with 35ft. water on the sill at high-water spring 
tide. The entrance from the new dock into the old one is 
nearly completed, and over it a new swing bridge has been 
constructed by Messrs. Handyside and Co. This bridge is 
worked by hydraulic mao’ inery, and is carried by a central 
ram. This ram being first lifted, raises the bridge off its 
bearings, and it is then swung round, carrying the bridge 
with it. The sides of the new dock are made without walls, 
being sloped and covered with rubble stone. This has been 
done to save cost, but it is a matter of doubtful economy 
when the inconvenience of working a dock with sloping sides 
is taken into consideration. 

There is also a scheme on foot to improve and enlarge the 
dock at Port Talbot. This dock was constructed by the late 
Mr. Talbot, about sixty years ago, on his own property, and 
was mainly intended for the use of his mineral tenants. 
The river was then diverted from its old course, and made 
to enter the sea by a new outfall, about one and a-half mile 
more to the north. The site of the old haven, to a great 
extent, constitutes the present dock. The entrance lock has 
from 16ft. to 18ft. at high-water spring tides, and is 44ft. 
wide. The chief trade is in the export of coal and the 
import of timber. In the immediate neighbourhood there 
is a large area of undeveloped coal, and this dock lies nearer 
to the Rhondda Valley coalfields, the output from which is 
two and a-half million tons a-year, than any other outlet. 
It is considered that Port Talbot is more advantageously 
placed for the export of coal than either Swansea, Barry, or 
Cardiff. From the Llynvi Valley coalfields, the output from 
which amounts to about a million tons a year, the distance 
by railway transport would be only twelve and a-half miler, 
as against twenty-one to Cardiff or Barry, and twenty-seven 
to Swansea. It is also claimed that, Port Talbot being lower 
down the Channel than Cardiff or Barry, steamers will save 
one tide by going there. A syndicate has been formed in 
London for the purpose of improving and deepening the 
present docks, building a new lock capable of taking the 
largest sized vessels, and also of deepening and improving the 
approach from the Bristol Channel. The ultimate expendi- 
ture is put at three-quarters of a million, although at first it 
is only contemplated to expend one-third of thissum. A8 
Miss Talbot, the present owner of the dock, is prepared to 
join the syndicate, parliamentary powers for the works will 
not be required. é 

Meanwhile the Swansea people are frightened lest this 
scheme, if carried out, should seriously affect trade there, 
and are talking of at once extending and improving their ow2 
docks. In a discussion on the pro extension at the 
Chamber of Commerce, Sir Hussey Vivian pointed out that 
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—— 
dock extensions, any future works must be carried out with 
t caution, so as not to involve the Trust in pecuniary 
Giculties. So far they had been able from their own 
resources to extend the port, and the income had increased 
from £8000 a year when he joined the trust to £100,000 at 
the present time. It may here be mentioned that Mr. Dixon, 
the present manager, who is going to Southampton, is to be 
succeeded by Mr. W. Law, now the superintendent of the 
Alexandra Dock, at Hull. The appointment is worth £800 a 


yen hing transfer of the I busi 

The approaching transfer of the Inman passenger business 
to Southampton has also had the effect of calling the atten- 
tion of the Liverpool Dock Board to the unsatisfactory 
manner in which the American passengers are treated there, 
first by being transferred to a tender, then landed at an over- 
crowded stage, and thence conveyed by cabs across the city 
to the railway station. To obviate this it is Ps age to 
puild a landing-stage at the north end of the docks, where 
there is deep water for the purpose, and connect it by a short 
line with the London and North-Western Railway. It is 
said that the large shipowners have been consulted on 
the subject, and sounded as to how far they would be 
willing to meet the Dock Board in the matter of tolls 
to cover the interest on the cost, but that so far they 
have not given much encouragement. If the American 
trade is to retain its hold at Liverpool, it is evident 
that something must be done, for when once Atlan- 
tic passengers have felt the convenience of stepping 
straight from the steamer into the railway carriages, as they 
will be able to do at Southampton, they will not long put up 
with the annoyance they now have to bear at Liverpool. 
The accommodation at the Prince’s landing-stage is 
becoming less and less adapted to the increased traffic which 
it has to accommodate every year. In addition to the local 
traffic, and the steamers from the Isle of Man, Ireland, 
Scotland, and other parts, to which lately has been added 
the traffic from the Manchester Ship Canal, the whole of 
the tender service of the Atlantic liners is worked from this 
stage. In one month sometimes as many as 800 tenders 
are berthed at the Prince’s stage, and frequently during 
the emigrant season the tugs lie two and three abreast. 
The coasting steamers have increased from about 260 twenty 
years ago to nearly 5000 now. It was reported recently that 
owing to the crowded condition of the stage, a White Star 
tender hung off the stage for more than half an hour waiting 
to take on board 600 bags of mails which were stacked on 
the stage, and about the same time the passengers of the 
Umbria, after having made one of the fastest eastward 

es from New York, were kept for some time in the 
tender hanging off the stage waiting for a berth. It is 
amongst this crowd of tugs and steamers of all kinds that 
the Atlantic passengers have to land on to a stage filled with 
cattle, sheep, pigs, dead meat, fish, and merchandise of all 
kinds, and crowded already with numbers of steerage and 
other passengers, to find a cab to carry them across the town 
to the railway station. 

The London and South-Western —— do not mean to 
let the grass grow under their feet now that they have at 
last succeeded in arranging for the Inman Line to load there. 
Arrangements have already been made with Messrs. Lucas 
and Aird for the construction of the graving dock, and 
directly the terms of purchase were settled with the Corpora- 
tion, they began the preliminary arrangements for carrying 
out the work. The Corporation have transferred to the com- 
pany fifty acres of mud land for the new dock and other 
works at the rate of £20 an acre. 

A work of considerable extent has recently been completed 
in Norway, by which the district of Thelemarken, in the 
southern part of the country, has been placed in direct com- 
munication with the Port of Langensund, which is situated 
on thecoast about midway between Christiania and Christian- 
sund. From Langensund a fiord leads to the towns of Pors- 
grund and Skien, about seventeen miles inland. This fiord 
was connected with Lake Nordsjo about thirty years ago, by 
a series of locks rising 49ft. above sea level, and the works 
now completed are a continuation of those then begun. 
About half way up Lake Nordsjo on the western shore, at the 
village of Holden or Ulefos—where are considerable iron- 
works—a river connects this lake with a long series of 
fiords, known by the general name of Bandakvard, which 
traverse nearly half the country in a westerly direc- 
tion, and which receive the drainage flowing eastwards 
from the Hardanger. In the river a set of three 
locks and an aqueduct have been constructed, to carry a 
canal past the weir and waterfall, 36ft. in height. Two 
miles further two more locks have been quarried out of a 
hill of granite; from there a canal runs, enabling the vessels 
to enter the river again a short way above Hidsfos, a fall of 
36ft. A mile further, the waterway ascends at Vrangfos 75ft. 
by a series of five locks, an extra one being provided for times 
of flood. In order to regulate the upper waters here, a large 
masonry weir had to be constructed, and the succession of 
rapids which formerly existed have been converted into a 
vertical fall. The foundation for this weir is formed by a 
masonry arch. The locks had to be blasted out of the solid 
rock, Four and a-half miles further on another lock raises 
the channel 10ft., and a similar height is overcome at 
Kjeldal, a mile and a-quarter distant. The final series of 
locks is at Hogga, where a rise of 23{t. is overcome. Thence 
the river is navigable to the Bandak Lake. The total length 
of this canal, from Ulefos to Strengen, is fourteen miles. The 
locks are 125ft. long, 26ft. wide, 9ft. 3in. on the sills. The 
cost of the work has been £157,200. 








ELSWICK CRUISERS AND GUN MOUNTINGS. 


HoLp1nG, as we do, that it is very important for England 
to keep up her power of manufacturing war matéricl, we think 
that we ought to be glad to record all evidence that any of 
our English firms hold their own in the face of the sharp 
competition that now exists. Most of our readers are, we 
think, aware of the lead taken by Elswick in turning out 
cruisers fully equipped with quick-fire guns. We have from 
time to time noticed these swift cruisers; our readers may 
Temember probably the Esmeralda and Dogali, launched 
respectively in 1882 and 1887. In these days cruisers 
develope new features —. We trust that England will 
long keep her place in their production, though we confess 
We could wish that more of these were for our own country, the 
Protection of our commerce being always the weakest 
element in our defence. 

The following short notes may be interesting as showing 
& preference for English matériel under conditions when it 
might have been more natural to turn to France. 


Three vessels are about to be added to the Brazilian Navy: 
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Of these, two cruisers are being built, and are nearly com- 
pleted, by Sir . G. Armstrong, Mitchell and Co., 
Elswick Works, and the third, a vessel destined to be at once | 
a cruiser and a school-ship, has been built by the Forges et 
Chantiers Company, at their shipyard at La Seyne; but the | 
artillery for all the vessels is to be supplied by Sir W. G. 
Armstrong, Mitchell and Co. There was naturally no 
difficulty in designing the mountings to be suitable for 
the ships built at Elswick, but such was not the case with 
the vessel built at La Seyne; for she was designed with 
narrow ports which would not admit of sufficient training if 
the guns were placed in ordinary mountings. At the same 
time, Armstrong and Co. were very anxious not to depart 
from the centre-pivot principle or to adopt the front-pivot 
principle, for the sake of extra training, and they have 
therefore designed a mounting, embracing several new 
features, for the 4°7in. guns to be carried by this vessel. The 
accompanying figures will best describe these mountings. 
It will be seen that the pedestal on which they are carried is 
distorted so as to bring the pivot, about which the mounting 
trains, as far into the port as possible. Another form of this 
mounting, but with conical pedestal, has just been adopted 
in the British service, and it posesses several advantages over 
previous types of mounting. In the first place, it is unneces- 
sary to employ cast steel at all. Secondly, rollers, roller 
rings, and clip plates, are all unnecessary, and there is | 
therefore much less gear to be disabled by hostile fire. | 
Thirdly, the whole of the working parts of the mounting are 
admirably protected from the sea water which is liable to | 
wash about the decks of a ship. But the matter of training | 
was not the only difficulty to be met with in providing 
mountings for the ship. The French company was most 
particular that not an ounce of weight extra to that stipu- | 
lated in their contract for speed trials should be carried, | 
the result being that the size of the shields had to be very | 
much reduced. In spite of this, a very fair protection is | 
given to the gun and crew by the circular shield as shown on | 
the drawing. 
The ship carries four 6in. guns, and eight 4-‘7in. guns. At | 
the special request of the Brazilian Government, all these 
guns are being designed to obtain a velocity of 2500 foot- 
seconds, with a 451lb. projectile in case of the 4'7in. guns, 
and 100 lb. projectile in the case of the 6in. guns. The 
advantage of this high velocity is quite open to challenge, | 
for it must be recollected that the resistance to the air does 
not vary directly with the velocity of the projectile; indeed, | 
with such a velocity as 2500 foot-seconds, the resistance will | 
vary at least with the cube of the velocity. It would there- 
fore probably be more economical to increase the weight of 





the projectile, and thus reduce the velocity, while retaining | 
the present energy; by doing this, the resistance to the air | 
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is reduced, and at the same time the weight of the projectile, 
which represents the power for overcoming that resistance, 
isincreased. The 6in. mountings are of the British Admiralty 
type, but are slightly modified to suit Brazilian requirements. 

The vessel when completed will carry, so far as is known, 
the most powerful quick-firing armament of any ship in the 
world, although there are vessels building in the Elswick 
shipyard which are again to outmatch her in this respect. 
This is the fourth ship built at La Seyne which has been pro- 
vided with Elswick quick-firing guns. 

















H.M.S. BRILLIANT. 


THE new second-class cruiser Brilliant, built at 
Sheerness Dockyard, under the Naval Defence Act, under- 
went her trials off Sheerness during last week. Captain 
Douglas was in command of the ship; Mr. A. Row, chief 
constructor of the dockyard, Mr. A. R. Pattinson, assistant 
to the chief engineer, and Mr. Edwin Cornish, chief engineer 
of the ship, were present. The Admiralty was represented by 
Mr. R. J. Butler, and the machinery contractors, Messrs. R. 
and W. Hawthorn, Leslie and Co., of Newcastle-on-Tyne, by 
Mr. F. C. Marshall, under whose supervision the trials were 





conducted. The mean results of the natural draught and 
forced draught trials were as follows :— 
Natural Forced 
Draught. Draught. 
Draught { Forward .. 15ft. Oin. +. 15ft. Oin. 
of Water.( Aft .. .. 18ft. 6in, -- 18ft. 6in. 
WO 4s in ae ak, 4k 147°8 ee 146-7 
Starb. Port. Starb. Port. 
Vacuum .. .. eo 26° .. 26°09 25°5 25°5 
Revolutions .. 13471 .. 1825 142°8 141-4 
M ig woe Glas SES 49 7 518 
Pressure, 1 mtermediate.. 284... 26° 32-1 30°8 
ressure. |Tow .. .. .. 121.. 118 13°5 141 
Indicated High -- .- 10644 .. 10239 1232 6 12730 
HP. Intermediate.. 14149 .. 13077 .. 17028 1622 6 
ie Low... .. .. 18764 .. 1825°3 .. 16842 1698 4 
Total indicated horse-power of starboard and 
WEE nc ge) cd ga ae kes ae? aw), ae, 
SCC en er a ae 16. 11 
(Owirg to the coal being of an inferior quality, 
a higher air pressure was found to be necessary 
than on the trials of the sister ship, H MS. 
Sybille). 
Speed of vessel .. . 192 .. 2°4 


As shown above, the speed of the Brilliant under both 
natural and forced draught is in excess of that anticipated 
by her designers, the official estimate being 18°25 knots under 
natural draught, and 19°75 knots under forced draught. 
During both trials the engines worked with perfect smooth- 
ness, and the boilers generated a plentiful supply of steam. 
We illustrated similar engines in our impression for February 
20th, 1890. 
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. “ The f i res will, we think, establish our claim to some | given in regard to Nos. 5, 6, and 7, his statement may be 
LOCOMOTIVES IN NEW SOUTH WALES. souhieaaiin ts the part of those who enter into business negotia- e pass as a general one, although, of course, not one y, as are 
goa tions withus. Turning tothe evidence before your Royal Commission, | possible to the people of New South Wales.” 
Messrs. NEILsoN anD Co. have addressed the follow- 


ing letter to the Sydney Morning Herald. As the subject 

dealt with is of interest beyond the confines of the 

Colony of New South Wales, and, in fact, affects 

generally the locomotive industry in this country, we 

think it desirable to give the letter space in our columns. 
(To the Editor of the “ Sydney Morning Herald.”) 

Smr,—We have had our attention called to the sitting of the 
Royal Commission to inquire into the charges against the alleged 
“railway ring” in New South Wales, and have been much 
interested in the report of the proceedings, as detailed in your 
issues of May 12th and 14th. We do not know the origin of Mr. 
Schey’s charges, nor their scope, and do not wish to homologate or 
to be in any way identified with them; but we think we can, from 
our own experience, as the recognised leading locomotive firm in 
Great Britain, show that, from beginning to end, the interests of 
the Colony have not been looked after in the way the most bene- 
ficial to the public weal. We have nothing to do with individuals, 
but, merely viewing the question in its general aspect, we think we 
are justified in considering that fair play has been more con- 
spicuous by its absence than its presence. It is far from our 
desire to impute motives, and, if you will allow us, we shall 
recapitulate, as shortly as possible, the details of locomotive busi- 
ness for the past few years, so far as these have come under our 
own personal notice as locomotive builders. 

First of all, let us remind you of what was called the ‘‘Australian 
Contract Fiasco,” and which caused a great deal of stir in this 
country in 1887. In case your readers may have forgotten the 
details, a reference to your issue of 14th November, 1887, may 
refresh their memories. In your leader of that date you deal 
with the matter from the colonial standpoint, and show the 
absurdity of the policy which was then proposed to be adopted. 
We quote from you :—‘‘ With our railways paying less than 3 per 
cent. on the cost of construction, leaving in consequence a 
deficiency of more than 1 per cent. to be provided for out of the 
general revenue, and with the railway expenses growing year by 
year disproportionately to the income, we can ill afford to allow 
waste in the construction of rolling stock.” 

In face of this, your Government proposed to pay about 60 per 
cent. additional on the value of the locomotives required, or, in 
other words to squander, according to ad showing, £70,300 for 
the sake of getting the “colonial article.” Your citizens will be 
able to judge how it was proposed to look after their interests on 
that occasion. But we have our grievance derived from our view 
of the question. Sir Saul Samuel, the Agent-General in London 
for your Colony, acting on behalf of your Government, publicly 
called for tenders for sixteen and twenty-eight locomotives. Com- 
petition was open to the world, and it was found that our offer 
was lowest for each lot. As the Contractor’s Chronicle of 16th 
January, 1888, states :— ‘‘ When we published the foregoing 
announcements—Sir Samuel’s invitations to tender—we never for 
a moment doubted their genuineness, but, in the light of informa- 
tion that has just come to hand, we fear there is ve reason to 
believe that the action of the Government of New Sonth Wales, in 
reference thereto, is not altogether above suspicion. The question 
is this—Were English builders invited to tender merely in order to 
furnish their local competitors with a guide as to the price at 
which the work might be done, or was the application made bond 
jide? Perhaps the gentleman who represents Sir Saul Samuel in 
London during his absence may deem it worth the while of his 
Government to offer English builders some explanation on the 
point. As matters stand, the local builders appear to have been 
shown the prices quoted by English firms, and then invited to 
tender afresh on the strength of them.” 

The Glasyow Herald of 7th February, 1888, heads an indignant 
leader on the subject—‘‘ A Shabby Colonial Trick”—and though 
we are resolved to keep strictly within bounds in referring to the 
transaction, we think some little explanation or apology was due to 
us from the New South Wales Government for the non-acceptance 
of ourtender. We do not impute blame to the citizens of New 
South Wales, but, unfortunately, they cannot altogether be dis- 
associated from the acts of their Government, and consequently a 
share of the odium attaching to any questionable negotiation must 
remain with them. We shall meantime leave this question, how- 
ever. The facts were notorious at the time, and although they 
may have faded from the recollection of outsiders, the impression 
of injury sustained on this side has not altogether disappeared. 

2. In January, 1890, we received an intimation that the Govern- 
ment of New South Wales were prepared to receive proposals for 
the establishment in the Colony of a first-class firm of locomotive 
builders. The works were to be “fully equipped with the best 
modern machinery,” and proposals were to be “accompanied by 
satisfactory references as to financial standing, technical ability, 
and manufacturing experience ;” they were to “ state the price per 
ton of engine and tender, empty, at which locomotives built in the 
Colony could be delivered complete in steam.” The Commissioners 
were “ prepared to give any firm established under the above con- 
ditions an order for 100 locomotives, to be supplied within the next 
three years.” The first engine was to be delivered not later than 
Ist July, 1891. ‘* Proposals, accompanied by satisfactory refer- 
ences,” were to be sent in on or before 14th February, 1890. Appa- 
rently this invitation gave great satisfaction in the Colony, and one 
of your contemporaries congratulated the Railway Commissioners, 
the Government, and every one concerned, on the splendid stroke of 
business which had been done, and proudly drew the attention of the 
world to the a and above-board manner in which the contract had 
been arranged. From the point of view of parties on this side, the 
case was not sosatisfactory. Five to six weeks were allowed forformu- 
lating proposals on a subject so vaguely specified in the advertise- 
ment, and it is therefore little matter for wonder that the call was 
not responded to by any firm of locomotive builders in this country. 
The exact nature of the proposals could not clearly be gathered 
from the advertisement, but, asa price was wanted for the con- 
struction of 100 engines in the Colony, it would be necessary for 
the individual taking the initiative to have first of all provisionally 
formed a syndicate, and, after that was accomplished, to have 
ascertained :—(1) Cost of location for new works. (2) Cost of 
building same, (3) Cost of labour in the Colony. (4) Type or 
types of engines wanted. (5) What articles could, and what could 
not—according to advt.—‘‘be reasonably made in the Colony?” 
Then he would have to study the engine or engines and estimate 
the cost. Six weeks’ time was allowed for all these and other in- 
quiries. Comment is needless. The British commercial community 
is long-suffering, but there are certain taxes on its good nature very 
hard to bear. On the 12th April, 1890, an intimation appeared in 
the British Press that a contract had been concladed with a British 
syndicate, and that an order had been placed with them for 200 
engines, at a price over £10 per ton above that at which similar 
engines could be had from British makers. The New South Wales 
Government or Railway Commissioners have a perfect right to make 
such bargains as they choose, but when they make a public appeal 
they establish a right of criticism on the part of those interested. 

3. Since writing the foregoing, we have received copies of several 
of your issues in May last, which contain the bulk of the evidence 
given before the Commission, and we must premise our remarks by 
disclaiming any sympathy with Mr. Schey’s action. For the better 
understanding of our position, we think it will first of all be 
advantageous to submit to you a copy of the official returns of the 
number of men employed on locomotive works in the five leading 


locomotive houses in this country during the years under review. 
* 1887. 1888. 1889, 1890. 1891, 
Neilson and Co... .. 2486 1772 .. 2166 .. 2584 
Beyer, Peacock andCo. 1708 .. 1501 .. 1785 .. 2159 1971 
DubsandCo. .. .. 1407 .. 1400 .. 1744 .. 1968 1948 
Sharp, StewartandCo. 1024 .. 1014 1330 1336 1565 
Kitson and Co. .. .. 1043 1150 1260 1255 1270 





the fact of our name being in some cases brought so prominently, 
and in other cases somewhat invidiously, before the New South Wales 
public, gives us the right to at least animadvert on the state of 
matters disclosed by the evidence, if it does not imperatively call 
for action on our part in the way of protecting our own interests. 

In the first instance, therefore, we shall give you a short resumé 
of the locomotive contracts given out by your Government since 
the much commented on inquiry for forty-four engines in April, 
1887. At that time, your Government, as we have said, called 
publicly for offers for sixteen bogie passenger engines and tenders, 
and twenty-eight bogie goods engines and tenders. In response 
to this invitation, tenders were submitted by British, American 
and Canadian, Continental, and Cclonial firms, and our tenders 
were found to be lower than those of any other firm. We are, 
however, mainly concerned with the treatment bestowed upon us 
in our relation to British competitors, and we shall not comment 
on the competition from any other source. — : 

(Contract No. 1), For the first lot—sixteen bogie nger 
engines and tenders—the prices submitted by British makers were 
as under :— 





(1) Neilson (payment in Sydney) .. .. £2,875 each 
(Clyde. 1.2. : "oI Eases” 
yae ” ss fe 99: ” 
(4) Beyer ” S £2,645 ” 
(5) Dubs Se ee nd £2,885 4 
(6) Kitson .. . ss £3,090 ,, 


(Contract No, 2). Twenty-eight bogie goods engines and tenders: 


(1) Neilson (payment in Sydney) —— each 
2) i in i. on am 
(3) Clyde... °. = — = 
(4) Beyer.. .. .. < £2,495 
(8) Dube ene « £2,725 4, 
6) Kitson 


” << ” 
(Contractors’ Chronicle, 16th January, 1888.) 

As we have already stated, no order was placed for these engines, 
and though we might have reason to feel dissatisfied with this 
negative result, we have no special ground of complaint on the 
score of invidious treatment until we come to read the evidence 
before the Commission. 5 

Mr. Goodchap’s evidence.—Q. In a letter from Sir Saul Samuel, 
enclosing one from Sir John Fowler, was not a recommendation 
made that the contract for the forty-four engines be given to 
Dubs and Co., and Beyer, Peacock and Co.!—Answer, Yes. Q. 
And the price of these firms was higher than the price of Sharp, 
Stewart and Co., and Neilson and Co.!—Answer, Yes. We should 
like to know on what grounds this recommendation was made. 
Does it look quite like fair play to the other firms whose tenders 
were below those of the two favoured ones? Your Government 
have a perfect right to buy where they choose, but we deny their 
right to invite offers outside of that circle unless they are prepared 
to give at least a certain measure of justice to all alike. 

From the evidence tendered by Mr. Hugh M’Lachlan and Mr. 
Thow, we gather the following particulars about subsequent con- 
tracts :— 

Contract No. 3, ten engines and tenders offered for in December, 
1888. Let to Dubs and Co—price not disclosed in evidence ; ours 
was £3000 each. ‘ 

Contract No, 4, twenty-five engines and tenders offered for in 
August, 1889. Let to Dubs and Co, at £2916 each—Mr. Thow— 
our price was £2865 each. ; 

Contract No. 5, six tank engines. Let to Beyer without com- 
petition. ; 

Contract No, 6, six tank engines, Let to Beyer without com- 
petition. 

Contract No. 7, fifteen tank engines, 
competition. 

Contract No. 8, fifty passsenger engines and tenders offered for 
in October, 1890, 


Let to Beyer without 


£ 
(1) Dubs .. (In Sydney) .. 3460 each 
(2) Neilson _ - 3550 ,, 
(8) Beyer... .. . 3650 


° es ” se +0 96 oe ” 
Let to Beyer at the actual price of £3742 each—Mr. Thow. : 
Contract No. 9, twenty mineral tank engines, offered for in 
October, 1820. 


£ 
(1) Neilson -» « (At home) 2085 each 
END se 2s se 100 ” a os on oe Coe 
(3) Beyer.. - - = os on ee’ 


Let to Dubs and Co. 7 


Mr. Hugh M’Lachlan in his examination states: Dubs and 
Beyer Peacock were applied to for a price. Dubs’ price at home 
was £2250, and Beyer's £2400.” Was it inconvenient to mention 
that we had quoted £2085 at home? Did Mr. M’Lachlan know 
this, and, if so, why did he withhold the information? — 

We shall have something to say regarding the placing of those 
orders in October last, and meantime, cull the following from the 
evidence :— 

Mr. Goodchap’s evidence. 


The President: In what order are the firms placed ? 

Mr. Goodchap: I think Neilson and Co. have the largest busi- 
ness, Beyer, I think, comes second, and Dubs third. 

Mr. Schey: There could be no objection to thestanding of Neilson? 

Mr. Goodebap: No, I think not, the firm is one of good standing. 

Mr. Schey: The three firms of Dubs, Beyer, and Neilson? 

Mr. Goodchap: They comprise the three best firms in England. 


Mr. Thow’s evidence. 
Mr. Thow: You must not dictate to me, Mr. Schey, how I am 
to give my evidence! I am not giving my evidence to you, but to 
the — of this country, and I must make my answers as clear 


as — le. 
e President: Which is the largest firm? 

Mr. Thow: I should think Neilson’s, and then Beyer’s. It may 
be doubtful whether Neilson’s or Beyer’s is the largest, but Dubs’ 
come third. 

Kindly note that Mr. Thow was over here in October, 1890, on 
locomotive business for your Colony, but presumably an odd 400 to 
600 men are too trifling to be taken into his consideration, 
especially when he is making his evidence ‘‘as clear as possible to 
the people of New South Wales.” A glance at our figures will 
show that his answer would have been strictly in accordance with 
fact if he had made it—“ Neilson’s is the largest, but it may be 
doubted whether Beyer or Dubs come next, but these two are 
second and third.” 

We should like now to refer to the question of those last orders 
in October, 1890. Mr. Thow’s testimony that his “own im- 
pression was that we should be meeting all the requirements of 
fairplay if I could secure the prices for these locomotives from 
Messrs. Beyer and Peacock, and Messrs. Dubs and Co.,” explains 
to us what had hitherto remained rather obscure ; but how can we 
reconcile this with his other statement which follows, that these 
two firms, with our own, and Messrs. Sharp, Stewart and Co., and 
Messrs. Kitson and Co., are the five firms ‘‘I have always re- 
commended since I came to Australia.” As far as we can make 
out, the foregoing contracts, Nos, 4 to 9—six in «!l—have been let 
— Mr. Thow’s period of office. We have seen that Nos. 5, 
6, and 7 were given out without competition, and in Nos. 8 and i) 
Mr. Thow d d th petition to be restricted to Dubs and 
Beyer, leaving open tendering, presumably ‘‘in accordance with 
Mr. Thow’s recommendation,” for No. 4 only. But, as we have 
Mr. Thow’s word that he has “always recommended the five 
firms,” the public will be able to come to some understanding if 
they are informed who overruled his recommendation in the case 
of Nos. 5, 6, and 7. Of course, in regard to Nos. 8 and 9, his 
testimony is somewhat inconsistent, but if a satisfactory answer is 





| with them without regard to these N.S.W. tenders, 








After visiting us in October, 1890, Mr. Thow wrote us as 
follows :—‘‘ The following dimensions for both the express passen. 

r and coal shunting engines which you propose to supply to th 

ew South Wales Railway Commissioners will be required when 
you furnish me with prices and dates of delivery for transmission 
to the Colony on Wednesday next :—Diameter of cylinders: 
stroke ; diameter of coupled wheels ; heating surface ; grate area? 
diameter of boiler barrel ; working pressure ; total weight of engine 
in trim ; distributed weight of engine in trim ; total wheel base - 
coupled wheel base ; capacity of tank ; weight of tender in trim’ 
your price for pa a far and fifty, with dates for delivery in 
steam, Sydney, or f.o.b, in British port ; fire-box to be of copper 
and brass tubes.” 

We drew out sketches and submitted offers on October 21st, and 
on October 25th he wrote: ‘I beg to advise you that your offer 
for twenty-five heavy passenger tender engines has not been 
accepted. I wil] advise you so soon as instructed the result of 
offers for tank engines.” ; 

And on October 29th: ‘‘I beg to inform you that the Railway 
Commissioners in Sydney have declined your tender for tank 
engines, early delivery being of first importance.” 

We can well understand that your report of the evidence is 
i plete, but, ing it to be correct, why was the fact of our 
having quoted for these tank engines not disclosed ? 

We do not know what delivery Messrs, Beyer and Messrs, Dubs 
gave, but our offers were :—For the passenger engines and tenders, 
f.o.b, Glasgow, commencing in thirteen months, and continuing at 
the rate of eight per month thereafter, or, in steam at Sydney, 
commencing in eighteen months, and continuing at the rate of five 

r month—and for the tank engines we offered the same terms, 
We do not find that early delivery was mentioned between us ag 
an important factor in the settlement of the contract until after 
our offers had been sent in, and we certainly believe that, if we had 
been asked for early delivery, we should have been able to have 
met his wishes. 

Mr. M‘Lachlan states in his examination that he believes the 
whole of the engines—presumably tank engines—have been 
supplied, and that delivery was to commence in July, 1891. Query: 
Did it commence then, and does this mean at Glasgow or Sydney 
Mr. Thow, in answer to Mr. Schey’s inquiry, ‘‘ Have not all the 
engines ordered been supplied !” is reported to have answered, 
‘*No, there are forty yet to arrive. We have only received ten up 
to the present, and it will take the whole of this year to get the 
remainder.” If this refers to Messrs. Beyer’s order, what becomes 
of the plea of urgency, and what justification was there for placing 
the poet with them in preference to Messrs. Dubs first, or ourselves 
next? Or, if it refers partly to Messrs. Dubs’ order for tank 
engines, why did they get the preference over us! What becomes 
of the assertion that early delivery was of first importance? In 
case there should be any question about the important part time 
of delivery was supposed to play in the settlement of the 
contract, we corroborate Mr. Thow’s own testimony with 
that of our London representative, who wrote us on October 
22nd, 1890—the day on which our tender was lodged—“ Mr, 
Thow did not feel justified in saying anything at this early 
stage, and the only indication he could give was, that if you had 
any other contract in negotiation, he would advise ~. to close 

e is pre- 
paring a telegram to send out to the Colony, and matters are so 
nicely balanced at present that it lies beyond him, and altogether 
with the authorities out there to decide. I infer that our chance 
is not quite the best at present, and that delivery as well as price 
will have to be considered in determining the order.” f 

Again, on 7th November, 1890, he wrote:—‘“ Mr. Thow said that 
it was our long delivery that threw us out. He said that higher 
prices n pted on t of the better delivery, and 
remarked that they would assuredly hold strictly to the deliveries 
which had been promised them.” Mr. Thow—cross-examined by 
Mr. Eddy—stated that Messrs. Beyer promised to deliver in the 
following May, 1891, Perhaps some one who is on the spot may be 
able to ascertain how far this promise was ‘‘strictly held to.” It 
is surely not possible that his statement that “‘ forty engines are 
still awanting, and it will be the end of this year before they are 
delivered,” can apply to any of those the ea I of which was 
promised in May, Thot. Assuming thatdelivery was delayed owing to 
insufficient need in the Colony, how do your officials seek to justify 
their having given an extra price for an article on account of 
urgency, when the results show that none existed ! é ; 

Again, in cross-examination by Mr. Eddy, Mr. Thow’s plea is 
that it is advantageous to pay a higher price for prompt delivery, 
which can also be secured by placing the order with the firm which 
had previously made the same engines, That may be so, but in 
each case it seems to tell only in favour of the two firms of Messrs, 
Beyer and Messrs. Dubs, as Mr. Thow himself replies to the 

uery, ‘‘ What was the result of calling for tenders for the twenty- 
five goods engines ; did Messrs. Beyer secure the order!” ‘‘ No, 
the order was given to Dubs and Co., notwithstanding the fact that 
Beyer made them before.” ; ; 

t seems that duplication is a good plea for keeping outsiders 
out, but it does not operate within the charmed circle, After 
what we have stated, perhaps the people of New South Wales will 
be able to appreciate Mr. how’s statement: ‘I think the order 
for the engines was given in the most open way possible.” He 
may be right, but he has failed to make this clear to outsiders. In 
passing, we may tion that we never heard of our design not 
having been approved until we read Mr. Thow’s evidence. 

Now a wordin conclusion, As we have stated, we have no sym- 
pathy whatever with Mr. Schey’saction. We assume, however, that 
it is the wish of the Railway Commissioners of New South Wales to 
buy from the best makers at the cheapest rates, and we have no 
hesitation in asserting that hitherto they have not done so, either 
in the result or in their method of securing the result. We could 
in half-a-dezen words demonstrate this conclusively, but it is for 
your Commissioners to judge for themselves. After a review of 
what we have adduced, is there any cause for wonder that we have 

pletely lost fid in their system of giving out contracts, 
and faith in the amount of fair play which will be shown to us : 
We repeat that it is no concern of ours if they choose to buy ina 
given way—in the dearest market if they like—but we resent being 
made a catspaw when tendering in Australia or elsewhere. If the 
desire of Mr. Eddy and his fellow Commissioners is, as we believe 
it is, todo the best for their ray ay when requiring locomotive 

wer, the whole system of calling for and receiving tenders _— 
radically altered, and, if confidence is to be poe pe 
amongst makers in this country, A ieetteal open method of deal- 
ing with the offers must be adopted. 2 . 

The Colonial Engineer having determined the type of engine 

uired, let the Agent-General in London issue the psa 
and general drawing to the firms invited to compete, naming > 
desired delivery, and, at a fixed hour, on a given day, let = 
tenders be opened, and the order given to the lowest. Only by 
adopting some such system as this can the Railway Commissioners 
secure the most advantageous terms for their locomotive contracts, 
and avoid the chance of suspicion falling on their actions. Mean- 
time, although above suspicion, they have still to do something 
regain the sympathy and co-operation of leading houses in : al 
locomotive industry in this country, and until this is accomplis : 
the interests of the New South Wales railway system are sure ss 
suffer. Our extensive experience affords abundant testimony 
the fact that those purchasers of rolling stock have their — 
ments most satisfactorily and economically supplied who not on J 
name the delivery desired and place the order with the lowes! 
invited firm, but who also, after placing the order, give the firms 
who have tendered a note of the prices quoted. 

Weare, Sir, your obedient servants, 
(Signed) | NEILSON AND Co. 
Hyde Park Locomotive Works, Glasgow, July 18th, 1892. 
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RAILWAY MATTERS. 


Tux Department of Railways and Canals is calling for 
tenders for the supply of 4100 tons of steel rails for the Inter- 
colonial and Frince ward Island roads. Three thousand tons 
are to be delivered at St. John, 300 at Halifax and 800 tons at 
Summerside, P, E. 1, Tenders will be received up to October 25th. 


Masor-GEN. Hurcuinson, the Board of Trade inspector, 
has inspected the subsidence on the Furness Railway, and passenger 
trains will now pass over the weak embankment slowly. At the 
same time efforts are being made to make the railway at this point 
as sound as possible by the underlaying of longitudinal baulks, 
braced together by means of bolts and plates, 

We have received a my <A of aoe “Railway Guide 
and Station Directory of the ilways in the Argentine Republic.” 
It gives all the names of all railway stations in the Argentine 
Republic, their provinces, distances, junctions, and routes, accom- 

nied by thirty-one maps or plans of the railways, It also gives 
a list of the stations on the very se rural tramways of Buenos 
Ayres, and Santa-Fé, and is published in this country at 36, Kings- 
wood-road, Clapham Park. 


Tue death, on Saturday last, is announced of the Hon. 
Ralph Heneage Dutton, the chairman of the London and South- 
Western Railway nee, at the residence of his son-in-law, Sir 
Barrington Simeon, in Halkin-street West. Mr. Dutton was the 
third son of John, second Lord Sherborne, by Mary, only daughter 
and heiress of H. 8. Bilson Legge, Baron Stawell, and was born in 
1821. Mr. Dutton was also one of the directors representing the 
South-Western Railway on the board of the Sesthampten Dock 
Company, and had much to do with the conduct of the negotia- 
tions which will lead on the lst proximo to the acquisition of the 
dock estate by the railway company. 


Rartroaps in Palestine, according to a contemporary, 
will be so common soon that no notice will be taken of them. A 
new line has been begun, starting from the old castle at Acre, 

ing north of Mount Carmel, across the plains of Esdrelon— 
with a station at Nazaretb—and crossing the Jordan near Beth- 
sham. Thence it will proceed with an easy gradient to Damascus. 
Already the Jaffa railroad is working transformations. ‘‘ Villas” 
are springing up at Jerusalem along the Jaffa road. A large hotel 
has been built near the Armenian convent, and the station for 
Bethleheta, predicted two generations ago by the author of 
“Eothen,” is actually in hand. As if to emphasise the substitu- 
tion of the modern for the ancient spirit, it is now announced that 
the quarrymen of Jerusalem have gone on strike. Whether the 
walking delegate is known in that remote region the despatch does 
not say. Just as soon as the march of improvements created a 
demand for more stone, the quarrymen demanded more pay, 
which the contractors and builders refused to grant. Thereupon 
the stone workers ‘‘ went out” in regular western fashion. 


A BIRD’S-EYE view of the proposed line for a high-speed 
electric railway between ong? and St, Louis is given in a recent 
number of the Electrical World, which shows several of the leading 
features of the enterprise. The railway company, that journal 
remarks, ‘‘ while it may not carry out the scheme in all its details 
as they have been proposed, has nevertheless laid an excellent 
foundation for what we have always regarded as a commendable 
undertaking, and for which ample capital has been secured to 
insure the success of the plan by whatever methods are considered 
to be in accord with the latest and best engineering practice, so 
far as that practice has dealt with problems similar to those which 
will come up in the progress of the work. In a new project of this 
kind, as every one knows, much of its immediate success will depend 
upon the care taken at every step to secure the best designed and 
most substantially constructed apparatus that can be turned out 
by our most reliable manufacturers,” 


Our attention has been called by the Electric Power 
Storage Company toa circular letter the company is now issuing 
to the chief tramway companies in Great Britain. It is sent us as 
‘the best possible answer to the criticism that has lately been 
made on the expense of up-keep of batteries and electrical gear of 
tramcars.” The letter says :—‘‘ We are now prepared to negotiate 
for the working and maintenance of approved tram lines equipped 
with self-contained or electric storage cars, The terme under which 
such working and maintenance can be contracted for necessarily vary 
with local conditions, but the maximum charge would be 66 per 
cent. of the gross traffic receipts. You will readily note that such 
an undertaking should and does constitute the most effectual 

arantee of perfection of service.” Does the Electrical Power 

torage Company mean what it says, namely, that it will maintain 
“‘approved tram lines,” and work them for 66 per cent.? If so, 
they will soon get plenty todo, If it means only to maintain the 
tram lines, then no doubt it would like to get 66 per cent. If it 
means what it does not say, that it will do all that is included in 
the working and maintenance of the cars on such liues, then its 
offer is moderate, 


A sTExP incline on the San Francisco and San Mateo 
electric railway, the first electric line in San Francisco, is operated, 
says the Electrical World, in a decidedly novel manner. The road 
is double track and has one grade of 11% per cent. and another 14 
percent, The former is worked in the usual manner, but before 
reaching the 14 per cent. grade the up track makes a detour and 
climbs the hill 4 a longer route on an easier grade. The down 
track runs straight down the hill, and for about 600ft. has a 14 per 
cent. grade, A conduit is built beneath the track, in which runsa 
carriage <r a counterbalance weight. When a car reaches 
the top of the hill a 4in. wire rope is fastened to the rear drawbar. 
This rope passes several times around adrum and runs down the 
conduit, the other end being attached to the counterbalance 
carriage. As the car descends the grade its speed is controlled by 
an attendant at the top who holds the lever of a band brake on the 
winding drum. When the car reaches the bottom the rope is 
detached and the attendant allows the counterbalance carriage to 
run back down the conduit by its own gravity ready for use with 
the next car, The cars on this line, as on nearly all the San 
Francisco street railways, have track brakes as well as the usual 
wheel brakes, It seems to the benighted English mind that it would 
bea better plan to let the balance weight help to haul another car to 
the top, and that a better plan still would be to do away with the 
weight and cause the cars running down to help those going up. 


We have repeatedly in the last year or two, the Rail- 
road Gazette says, called attention to the fact that very high train 
speeds are now more a question of safety than of power. Engines 
now running make seventy miles an hour and upwards, and have 
made more than penis hauling trains. Of course we do not say 
that ninety miles an hour, or even seventy, is a possible journey 
speed with existing engines ; but we hear now constantly of pretty 
long runs made at over sixty miles an hour. We have not yet 
heard of serious accidents at very high speeds, chiefly b the 


NOTES AND MEMORANDA. 


A new method of determining thermal conductivities 
has been described by Mr. C. H. Lees. The method consists in 
measuring the amount of heat conducted, under given conditions, 
through a film of liquid placed between two copper cylinders. It 
was found most convenient to keep the upper cylinder at the tem- 
— of the surrounding air, while the lower one was kept cool 

y water from the mains, Precautions were taken against errors 
from radiation. 


A RECENT paper by Dr. Karl Grissinger, on the 
physical conditions of the Weissensee in Carinthia, gives a bathy- 
metric chart, which shows that the lake is of the same class as the 
long, narrow, deep lakes of Scotland, and also gives a diagram of 
temperature changes. The latter is constructed so as to show the 
diurnal changes of temperature at all depths from hour to hour for 
four consecutive days. Diurnal ¢ e of temperature becomes 
imperceptible at a depth of 121ft., and the hour of maximum tem- 
perature is retarded as the depth increases, The surface maximum 
occurs about noon, while that at a depth of 82ft. is not attained 
until 8 a.m, of the following day. 


THe United States Department of Agriculture has 
recently published a valuable paper by Professor E. W. Hilgard 
on “The Relations of Soil to Climate.’ Soils being the residual 
product of the action of meteorological agencies upon rocks, it is 
obvious, as Professor Hilgard says, that there must exist a more or 
less intimate relation between the soils of a region and the 
climatic conditions that prevail, or have prevailed, therein. Pro- 
fessor Hilgard discusses, both from a theoretical and from a 
practical point of view, some of the more important phenomena 
dependent on this correlation, and their effects on the agricultural 
peculiarities of the chief climatic subdivisions. An interesting 
paper on ‘The Disintegration of Granite and its Conversion into 
Fertile Soil,” a subject analogous to the above, was recently pub- 
lished by Nature as written by Alexander Johnstone, 


THE aheeny statement showing the nature and value 
of the export e from the Birmingham Consular district to the 
United States has just been issued by the Vice-Consul in Birming- 
ham—Mr. F. M. Burton. Itis, unfortunately, not so satisfactory as 
might be wished, the value of the total export being a decrease on 
the corresponding quarter of last year of 62,410 dols. In 1891 
goods were sent to America to the value of 1,020,409 dols., but this 
—_ the amount only reaches 957,999dols. The trade in anvils 

as fallen off in value 5632 dols., although the demand for bed- 
steads has increased 21,519dols. Chains have had a greater call 
by 1155 dols., but cycles for the past season have dropped no less 
than 51,617 dols, The increased demand for hardware is encoura- 
ging, the advance this year being to the value of 22,903 dols., yet 
the call for guns and gun-metals has decreased by 28,788 dols. We 
have sent out less metal for sheathing this quarter by 4930 dols. 
Stee] and iron has not been in so great request to the extent of 
25,917 dols. The value of the export of hoes and nickel is 150 dols. 
and 1943 dols, respectively. 


IN a pour on the discovery of the line of no declina- 
tion, by M. W. de Fonvielle, it is stated that from an inspection of 
geographical maps preceding or contemporaneous with the 
discovery of America, it appears certain that Columbus was the 
first to discover the variation of the compass. Indeed, it was the 
rapidity with which the observed declination diminished which 
produced consternation among bis seamen, whom he could only 
save from a panic by persuading them that the pole star had 
changed its place, while the needle remained atrue guide. The 
stratagem succeeded, but Columbus suspected that the radius of 
curvature of the earth was different at the Sargasso sea, and that 
the line of no declination represented a natural frontier between 
the territories of Europe and Asia. This natural frontier was 
adopted by the Pope Alexander VI. in his division of the new 
world between the rival aspirants. Columbus himself found that 
the line did not coincide with a meridian during his third voyage; 
but, Nature says, the illusion guided even Magellan, and was only 
dispelled by Halley’s magnetic chart in 1700. 


A REcENT bulletin of the Washington Census Office 
deals with the costs and results of irrigation in the districts in the 
Western States known as the arid region. Out of 124,808 farms in 
this region in June, 1890, 52,584 contained land on which crops 
were raised by artificial irrigation. The total area of land under 
irrigation was over 34 million acres, or nearly a tenth of the whole 
of the farming land. The average prime cost of irrigation is given 
at a little over 8 dols. an acre, and it would appear that investing 
money in this way is highly profitable, for the land improved in 
this way was found to be worth four times the cost of land and 
irrigation. In 1889 the total cost of the water, including the 
repair and maintenance of the water-courses, was 3} million dols., 
while the value of the products from the irrigated land was 
53 millions. The number of artesian wells was nearly 4000, with 
an average depth of over 200ft., and an average cost of 245 dols.; 
while the average area watered by each was 13 acres, or about 
184 dols. per acre, showing that the cost of irrigation by this 
method is very much greater than in the ordinary way. 


Tue tin-bearing deposits in Burma are, according to 
Mr. H. Warth, of the Government Central Museum, Madras, of 
two kinds, First, there is the tin gravel which is found in all or 
most of the valleys, a mixture of rough white quartz pebbles with 
sand, garnet, black tourmaline, and grey cassiterite. The thick- 
ness of the gravel varies from lft.to 6ft., and the yield of cassiterite 
may be put down as at least } per cent. or 1 lb. of cassiterite—tin 
dioxide—in 4001b. of gravel. There are washings going on at 
many places, but some valleys have been more or less exhausted. 
The work suffers also under the disadvantage that the greater part 
of the country is quite uninhabited, that food has to be brought 
from a distance, and that there is always danger of sickness, China- 
men are the chief workers. The second kind of tin-bearing deposit is 
the original eruptive rock, which is weathered so that it is 
possible to wash out the grains of whitish cassiterite which it 
contains. Mr, Warth visited the principal deposits of this kind 
near Malewun in July, 1891. The mean yield, Nature says, is 
only 0:04 per cent. of impure wash tin. 


Tue following ‘“‘ Note on the Composition of a Stratum 
of Peat Underlying the London Clay,” has been published in the 
Journal of the Society of Chemical dustry, by Watson Smith, 
F.L.C., and M. W. Travers. A layer of peat occurs at a depth of 
about 12ft. below the surface in the Blackwall Tunnel cutting at 
Poplar, about 200 yards from the Thames. This peat was of dis- 
tinct brown colour, and darkened considerably on exposure to air 
and light. It was very wet, and was composed chiefly of branches 
and trunks of trees, twigs, &c. It is about 2ft. thick, but is said 
to attain a thickness of 6ft. on the other side of the Thames. The 
substance contained 69°5 per cent. of moisture, leaving of dry 








fastest trains are still few, and partly because extra care is taken to 
clear the way for them. But with every precaution, the danger 
with these very high speeds—say, above sixty miles an hour—is 
ex _Mr. Westinghouse says that with the best-fitted trains, and 
rakes in perfect order, it would take sixteen seconds to bring the 
Fae of a train down from ninety to sixty miles an hour, and that 
: © train would have run 1796ft. in that time, The distance run 
— application of brakes to a full stop would probably be about 
000ft. But this is under the best working conditions. With a 
perfect brake, and a brake force of at least three times the weight 
of the train, these dist could b iderably reduced, but every 
Por av officer knows that in angen they are a good deal morelikely 
d than reduced for a long timeto come. It is possible to 
a er re a epee 
yon ies the t no one really knows 

how a brake will act at ninety miles an hour, ‘ 











car matter 30°5 percent. Inthesample taken, of course, 
we avoided any considerable pieces of wood. The dry peat fur- 
nished on analysis 50:08 per cent. of ash, leaving 49°92 per 
cent. of carbonaceous matter. The amount of wax or bitumen 
found by extraction with b was 0°16 per cent, on the 
dry subst The position of the ash—50°08 per cent.— 
will be a matter of some interest. It was as follows:—Nilica, 62°48 
per cent.; ferric oxide and alumina, 21‘26 per cent.; carbonate of 
lime, &c., 16°26 per cent. The silica existed chiefly as sand. We 
should be inclined to regard this deposit as an earthy brown coal 
in process of formation and development. Every 100 parts of this 
peat contains about 30 parts of dry substance, half of which is ash 
and half combustible matter, and has no value as fuel. It has 

logical interest as showing that, at a period anterior to the 
ormation of the London clay, an abundant growth of trees and 
shrubs extended from some distance inland, right down to the 
water's edge in this locality. 











MISCELLANEA. 


Ar the International Horticultural Exhibition, Messrs. 
David Rowell and Co., Victoria-street, Westminster, have been 
awarded the gold medal for their exhibit of iron fencing, gates and 
tree guards, 

_ THE coroner’s inquiry into the Park Slip explosion con- 
tinues, and special information has been given by a survivor, with 
marked evidence as to shot firing. Whatever the result may be, 
one — is certain, that the inquiry is being conducted with great 
care, and no point is overlooked, 

Tue workmen of Cyfarthfa steel works have confirmed 
the full plenary powers already entrusted to their representatives 
in the negotiation with the employers for a new sliding scale forall 
the steel workers in South Wales. The basis asked for at the 
Abergavenny conference was 40 per cent. above the old standard 
rate of wages, 


Tue boilers and pipes of H.M.S. Sappho, which 


—_ made a very successful trial trip in the North Sea, were 
covered with the United Asbestos Company’s non-conducting 
composition. The boilers and pipes of H.M.S. Scylla are now 


being covered with the same company’s material. The working 
pressure in each case is 160 lb. 


At a Town Council meeting held at the Northampton 
Guildhall on the 3rd inst., it was resolved, by a majority of seven- 
teen votes to six, to adopt Mr. Bailey Denton’s report to increase 
the area of the existing sewage farm by the purchase of 200 more 
acres of land, and to purify the sewage of the town by means of 
wide irrigation and intermittent filtration. 


A PENINSULAR and Oriental steamer was launched on 
Wednesday by Messrs. Caird and Company at Greenock. It isa 
steel screw steamer of 4500 tons gross, named the Manila, and is 
intended for the Peninsular and Oriental Company’s China cargo 
trade. The vessel has engines of 3500 horse-power, and has accom- 
modation for thirty ngers in addition to being able to carry 
7000 tons of cargo. She will have triple-expansion engines, 


Art the ordinary monthly meeting of the Swansea Har- 
bour Trust on Monday, Mr. Laws was introduced, and congratulated 
upon his appointment, which is generally regarded as an excellent 
one. The report of the finance committee showed, as Sir Hussey 
Vivian remarked, that they had turned the corner. The revenue 
account was progressing well. Before June they bad a deficiency 
of £4688, but since then there was a surplus of £2758. Even with 
the uncertain character of the tin-plate trade, harbour prospects 
are decidedly hopeful, and Mr. Laws enters upon his important 
post as superintendent under very favourable circumstances. 


“THE spirit of ‘ bounce ’ which is abroad on the topic 
of coming Atlantic record-breakers has evoked the following 
particulars, which a contemporary says are from a well-informed 
source. Not only is the Cunard Company’s poor little Campania 
with all her borrowed feathers to be left far behind by the 
Belfast-built White Star Gigantic, but even she, the Gigantic, is 
to be made apigmy of by the other company’s leviathan. The 
new-comer is to be named the Frantic. Such a small potato of an 
island as Ireland could not possibly support or give building room 
for this craft. She is to be built in America, and is to be over a 
quarter of a mile long, and she will do the passage from continent 
to continent in 36 hours 13 minutes and 3 seconds, She will thus 
- it will at once be seen, 34 seconds faster than anything 
afloat !” 


An interesting application of wind power has recently 
been made for an estate water supply. One of Messrs. Alfred 
Williams and Co.’s Halliday windmills has been erected at Back- 
well, near Bristol, where there has hitherto been great difficulty in 
getting a sufficient supply of water, on account of the elevated 

ition of the estate. Water is now taken from the Bristol 

ater Company’s main, which supplies a tank situated at a level 
190ft. above Ordnance Datum, being the foot of the hill approach- 
ing the estate. The windmill is placed over this tank, and is 
coupled direct tothe pump. The lift from this point is 360ft., 
through 2500ft. of pipe, and the water is delivered into a storage 
tank of about 6000 gallons capacity, from which the water flows to 
the mansion. The work was carried out under the direction of 
Messrs, John Taylor and Sons, of Westminster. 


TuE Institution of Mechanical Engineers will hold its 
next summer meeting at Middlesbrough in August, 1893, and on 
Monday a meeting of gentlemen connected with the iron, steel, and 
engineering industries of the Cleveland district was held, with Mr. 
Walter Johnson in the chair, to take the question of welcoming 
them into consideration. The secretary of the Institution explained 
that the council decided to hold itself responsible for the entire 
cost of the visit, and only wanted sume assistance in making local 
arrangements and permission to inspect the works and objects of 
engineering interest in the district. It was decided cordially to 
welcome the visit of the Institution, and further that those present 
at Monday’s meeting should form the nucleus of a general reception 
committee to secure the success of the visit. An executive com- 
mittee was appointed to assist the council and officers of the 
Institution in carrying out the arrangements, and Mr. Jeremiah 
Head was asked to act as honorary local secretary, pro tem. 


Owrne to the high tide and a flood down the Mersey on 
Sunday, the water of the river rose to an unusual height at Run- 
corn, A severe north-westerly gale sprang up about two hours 
before high water, and while the embankments that are now in 
progress between Runcorn and the river Weaver stood the gale 
without a breach, a considerable quantity of water was blown over 
them into the cuttings. This will cause some days’ delay to the 
works while the water is being pumped out. The ballast under 
the temporary roads at the Runcorn embankment was washed 
away. None of the completed works in the estuary suffered any 
damage. There is still a considerable flood in the river Irwell, but 
the works have escaped damage. In one respect the flood has 
proved advantageous, as, the Manchester Guardian says, the large new 
dredger Bollin, which has lately been constructed in the cutting at 
Millbank, was enabled to steam over the dam at the end of 
the cutting, which had been partly lowered for the purpose, and 
enter the river, where it will be able to commence work imme- 
diately. 

Tre annual meeting of the Manchester Geological 
Society was held on Tuesday, and Mr. Maskell William Peace, of 
Wigan, was unanimously elected president for the ing year. The 
fifty-fourth annual report of the Council, which was presented, shows 
the Society to be in a very satisfactory position, both as regards 
finances and membership ; and it is stated that the Council had 
been in correspondence with the Technical Instruction Committee 
of the Lancaster County Council, for the best means of providing 
technical instruction for miners ; which it was hoped might lead to 
the appointment of additional and high-class lecturers to the 
mining districts of the county. Mr. Mark Stirrup, the hon. secre- 
tary, also referred to the efforts which had been made by the 
Society to move on the Government with regard to improving the 
present system of surveys ; and stated that they were living in the 
hope that before long they would have both better and cheaper 
maps, and also that they would be kept up to date. Professor 
Boyd Dawkins remarked that the present surveys were a disgrace 
to the Government, and they ought to be exceedingly glad that the 
movement had been originated in Manchester for placing them on 
a better footing ; and all civil engineers throughout the country 
ought, he was sure, to thank them for what they had done. On 
the suggestion of Mr. Gerrard, inspector of mines, Professor 
Dawkins said the Council would no doubt take into con- 
sideration the appointment of a Committee to deal with this 
matter specially. 
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ELECTRIC LIGHT INSTALLATION, ABERDEEN INFIRMARY 
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ELECTRIC LIGHTING INSTALLATION. — ABER- 
DEEN ROYAL INFIRMARY. 


THE accompanying engravings partly illustrate the installa- 
tion which has been carried out for lighting the Aberdeen Royal 
Infirmary. The plant consists of two boilers, of 100-horse 
power each, working at a normal pressure of 120]b. per 
square inch, by tubulous boilers. These supply steam for the 
electric light engines, and for the multifarious purposes of 
heating, cooking, and laundry work, carried out within the 


infirmary. The boilers are fed with fresh water, either direct | 


or through a special feed-water heater, and a complete range 
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tightened at pleasure, either whilst the machinery is standing 
or in motion, by horizontal screws, which push or pull the 
dynamos on their foundation rails towards or away from the 
engines. The dynamos are of the high resistance shunt type, 
so coupled up that they can be used either for lighting the 
incandescent lamps direct, or for charging the storage cells, 
or for working in conjunction therewith as occasion may 
require. When used for direct lighting they deliver the 
current at a constant pressure of 100 volts, when running at 
720 revolutions per minute, but when charging the ac- 
cumulators, they generate at 135 volts, or whatever may be 
the requisite pressure demanded for overcoming the back 




















MESSRS. MARSHALL’S ENGINES 


of fuel economisers. It is intended that the feed-water shall 
be raised in temperature considerably above ordinary boiling 
point before it enters the boilers, so as to insure economy 
and freedom from stresses in the tubes. The feed-water as 
it passes through the heater is heated by the exhaust steam 
from the engines, and on its passage through the economiser 
by the waste gases from the furnaces as they pass from the 
boilers to the chimney. The steam for use within the 
infirmary buildings proper is reduced in pressure by means 
of reducing valves, so as to prevent danger, but that for the 
electric light engines is conveyed direct to them at full 
pressure by cast iron and copper pipes. All steam and 
hot water pipes within the boiler and engine-rooms have 
been thoroughly lagged with non-conducting material. 

The installation has been carried out under the specifica- 
tion of Professor Andrew Jamieson as consulting engineer, 
Mr. Kelly being architect. For the purpose of driving the 
two ‘‘Castle’’ dynamos which are used, there have been fixed 
on very solid foundations, prepared by the architect, two 
horizontal engines by Messrs. Marshall and Sons, of Gains- 
borough. These engines, which run at 96 revolutions per 
minute, have been fitted with Proel’s automatic cut-off gear. 
Broad orange tan belts connect the fly-wheels of each engine 
with its corresponding dynamo. The belts may be eased or 


electro-motive force of the cells. 
is capable of supplying 240 ampeéres, or of lighting the whole 
of the lamps throughout the building, so that there is in 
effect not only a complete duplicate plant, but also a reserve 
of power in the storage cells for use during the very late 
and early hours, when the engines may be stopped, or in 
case of anything going wrong with them and the boilers. 
Foundations have already been laid for a third engine and 
dynamo, which will light the old building now undergoing 
internal structural alterations. 

The current from the dynamos and the accumulators is 
conveyed first to a handsome switch-board situated in one 
corner of the engine-room, where the electrical pressure is 
registered by a multicellular voltmeter, and the quantity by 
Holmes’s ammeters. It is there distributed by means of 

| Castle quick-break switches, and sent through safety fuses to 
the subsidiary switch-board fixed opposite the day and night 
porter’s room, where it can be turned on to or off from the 
different sections of the building as required. 

Throughout the whole of the surgical block and laundry 
there have been fitted up in specially prepared canary wood 
grooved casings several miles of highly insulated cables and 
leading wires. These cables and leads convey the current 


from the subsidiary switch-board to the various lamps—of 


Each engine and dynamo | 


———<$<—>. 


which there are over 410—ranging from 8 to 150-cand] 

power each, according to their pore anduse, For example, 
8-candle lamps have been fitted into small closets, and the 
portable lamps for bedsteads; 16-candle power lamps for 
ordinary lighting throughout the building, and 150-candle 
power lamps for the operating theatres, engineand boilerrooms 
Kach bed is not only fitted with a reading and a portable 
light for examining patients, but also with wall attachments 
so that the special electro-medical appliances may be affixed 
| thereto, and manipulated with ease as well as freedom from 
danger. In the oculist department a dark room has been 
provided, with a univers] motion bracket, and reflectors for 
| concentrating or reflecting parallel rays. 

K type E.P.S. batteries have been supplied, whereby g 
| sudden and severe demand for current may be supplied with. 
out fear of disintegration. They are situated in a compart- 
ment at the end of the dynamo-room, specially ventilated so 
as to carry off the gases generated during charging. 

The architect has, we are informed, carried out in a most 
substantial manner the general requirements for space and 
arrangement of plant demanded by the consulting engineer, 
and there perhaps is not another boiler, engine, dynamo, and 
| cell-room, with such a complete plant, to be found in the 

north of Scotland. 

During the progress of the works, Mr. Norman Whitelaw 

a former student of the Glasgow and West of Scotland 
Technical College, has acted as inspector under Professor 
Jamieson. The engine and boiler rooms, together with all 
machinery, &c., cost over £8000. 








ELLIN’S PORTABLE TUBE VICE, 





THE engravings below illustrate a very ingeniously con. 
structed portable tube vice, made from stamped steel and 
wrought iron. The lower piece which carries the lower grip- 
ping jaws is made from one piece of angle iron, and can be held 
in a vice or screw to a bench. The jaws are so constructed as to 
grip the tube at about ten places at once, so that the tube 
It is very strong, 


cannot slip,*and there is no backlash. 





light, and there is nothing in it that will break with a fall. 
It is so small that it can be put in the pocket, or the tool 
bag, or can be carried on a piece of pipe, or a tool handle. 
It is made by Mr. T. R. Ellin, of Eyre-lane, Sheffield. It 
should be noted that the flat front enables the user to screw 
very short pieces, as the dies can screw up to the front, which 
is flush or a little distance from the edge of the bench. The 
engravings show clearly the main features of the apparatus. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held in the 
premises of the Institute, Romford-road, Stratford, on Monday 
evening, the 3rd inst., when the discussion on the ‘‘ Treatment of 
Marine Boilers’ was resumed. The chair was occupied by Mr. 
A. W. Robertson, vice-president. The proceedings were opened 
by Mr. Wilson reading a few remarks bearing on the result of the 
discussion at the previous meeting, and pointing out the conclu- 
sions which he considered might fairly be placed on record as one 
result of the discussion. The honorary secretary read remarks 
forwarded by Messrs, T. W. Fish and W. Birkett, in the course of 
which reference was made to the removal of the the mill scale 
from the plates before being built into the boiler, the use of litmus 
paper for testing the acidity of the water, and the use of soda 
and other patents for neutralising these acids when present, and 
thus aiding the preservation of the boilers. Rocking fire-bars 
were referred to as an improvement on the ordinary bar, pre- 
venting the adhesion of the clinker and generally more economical, 
The discussion was taken part in by Messrs. Shorey, Nicol, 
Barringer, Tait, the mg | secretary, Slater, Tyler, J. H. 
Thomson, Latta, and others. It was pointed out that the evidence 
showed a much older date than that of the paper for the com- 
mencement of the so-called modern method of dealing with marine 
boilers, Credit was given to Mr. David Phillips, and amongst 
others, to the late Malcolm Campbell, for the painstaking and 
searching investigation made in order to bring about a more 
intelligent system for the general treatment of boilers than ruled 
twenty years ago, The extraction of air from the feed-water was 
strongly advocated. The adoption of Weir's special pumps was 
touched upon as more desirable than the ordinary plunger pumps 
for feeding boilers. Mr. Wilson replied, dealing with many of the 
points raised in the course of the discussion, which he said bore 
out generally the view embodied in his paper, excepting in the 
matter of the use of salt water, upon which there appeared to be a 
divided opinion. ‘The interesting discussion was brought to aclose 
with a few complimentary remarks made by the chairman to the 
author of the paper, for the able and practical manner with which 
he had handled the subject, and which had elicited an exchange of 
opinion which would be of value in the records of the transactions 
of this Institution. 1 

The hon. secretary announced that the annual dinner of the 
Bristol Channel centre of the Institute would be held at Cardiff 
on Saturday, October 8th, and it was hoped that as many of the 
London members as possible would attend. He also stated that 
the next paper which would be read on Monday, October 10th, 
| would be “‘ Our Firemen,” by Mr. Murphy, R.N.R., chief engineer of 
| the Empress of Japan. 

The meeting then closed with the usual vote of thanks, 











| LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
| MEN.—The usual monthly meeting of this Association was held on 
Saturday, the Ist inst., in the K room of the Cannon-street 
| Hotel, when the president, Mr. F. J. Garnish, occupied the chair, 
| and the vice-president, Mr. James Brown, the vice-chair, and there 
| was a large attendance of members. After the nomination of new 
| members and otber general business was finished, a paper was 
| read by Mr. R. J. Batt on “Electricity from the Supply Com- 
| pany to the Consumer,” which was well illustrated by diagrams 
| and incandescent lamps worked from storage batteries, and was 
| listened to with much interest. 
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Figs. 4—IGNITING TUBE AND TIMING VALVE 


THE ROBEY GAS ENGINE. 


By the engravings above we illustrate the new gas engine | 
made by Messrs. Robey and Company, under the Richardson 
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Fig. 2-GOVERNOR 


| full to overflowing a second reservoir, from which the oil is , being accurately at right angles. 
| finally conveyed to the cylinder. By this means the level of | combustion chamber at the rear end of the cylinder itself is 


the oil in the cistern from which the oil is taken by the 
dipper to drop into the cylinder is kept constant, an abso- 
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Fig 5-CYLINDER OILER 


The joint between the 


| a metallic joint, the two parts being ground together exactly 
| in the same way as ina circular-seated steam valve. The 


and Norris Patents. These engines are worked on the four | lutely uniform flow of oil is insured throughout the day, irre- | whole of the valves controlling the admission of gas and air 


cycle principle, i.e., an impulse is obtained at every other 
revolution. The general arrangement is shown by Fig. 1, | 
and some of the details by Figs. 2 to 7. 

The regulation of speed is effected by the Richardson | 
governor, similar to that used on all classes of Robey engines. | 
From the engravings, Figs. 1 and 2, it will be seen | 
that the centre spindle A has no vertical movement, but 
serves for driving the sleeve or governor-head B, and | 
acts as a fulcrum for driving the balls to lift the sleeve | 
to which the lever D is connected, and motion thus | 
transferred to the small roller F, and thereby through the 
cam actuating the gas valve G. Adjustment can be made 
whilst running by a regulating screw E, and a further adjust- 
ment of from 150 to 250 revolutions can be made by screwing 
the sliding nut F. 

The ignition in small engines, say up to 7-horse-power, is | 
eflected by the well-known tube ignition. These tubes are 
jin. bore, and made from the best drawn tube metal, the 
average life of the tubes being about 120 hours. In large 
engines tube ignition is used in conjunction with a mecha- 
nical igniting arrangement, which also serves for delaying 
the time of ignition when starting by hand. The cam A, | 
Fig. 4, actuates the ignition valve by means of the lever | 

The screw C is for regulating the time of ignition | 
and delaying the time of ignition; D is a double-headed | 
igniting valve with two seats, and has in normal work- | 
ing @ lift of gin., but which can be regulated to jin. lift 
by the regulating screw C, and consequently delay 
the ignition. This valve is lifted by lever B. The position 
indicated shows the communication to cylinder closed, F 
swivelling bunsen. The form Figs. 8 was formerly used. 

One small but by no means unimportant detail, to which 
great attention has been paid, is that of the cylinder lubri- 
cator. This is on a principle which has long been in use in 
marine and stationary engines, viz., @ revolving carrier 
alternately dipping into an oil well, and depositing a drop of 
oil upon a tube, from which it descends to the bearing. The 
peculiarity of this lubricator, Fig. 5, is that the operation 
1s performed in duplicate; one carrier simply serving to keep 





spective of the amount of oil in the main oil cistern. 
Another important feature in the engine is the ease with 
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Fig. 3—IGNITING TUBE AND VALVE 


which it can be made to run in either direction. By an 
arrangement of the excentric lever this can be done in 
two or three minutes. The importance of this will be 
appreciated not only by electricians but by users generally, 
and avoiding the nuisance of cross belts. The cylinder and 
bed-plate are in one casting, and inasmuch as the cylinder 
and crank-shaft bearings are bored at the same time by 
specially-designed tools, there can be no question of their 


| are vertical, and therefore not liable to wear oval in form. 
| The bearings of the crank-shaft are ample. All parts sub- 
| jected to heat are water-jacketted, including the cylinder and 
| the parts containing the valves and valve springs. 

| 








A NEW GAUGE GLASS. 


THE risk attendant upon the breakage of a gauge glass has 
| led to attempts to prevent the outrush of steam on the 
occurrence of a fracture that are as ingenious as they are too 
commonly futile. Devices of the utmost nicety, working to 
perfection when clean and new, become mere traps for the 
unwary when coated with incrustation or impaired by 
corrosion, and there are few boilers whose fittings are not 
| exposed to one or other of these contingencies. When the 
| chance of breakage from mechanical violence is added to 
| that of spontaneous failure, it may be admitted that the life 
of a gauge glass—and that of a person in its vicinity—may 
fairly be classed as “hazardous.” Prevention is pro- 
verbially better than cure, and it is preferable to 
avoid a breakage rather than to rely on closing the 
outlets, should a breakage happen. It is instructive to 
| consider with what praiseworthy temerity a material 
such as glass has been adopted for reading the level of the 
water in boilers carrying pressures that seem out of proportion 
to the fragility of the material. We suspect it is an example 
of that happy empiricism that in the right hands often leads 
to results identical with those arrived at by a less intuitive 
process. That glass tubes of narrow diameter and good 
quality will withstand pressures to which that of a modern 
marine boiler is a bagatelle, is a commonplace with the 
chemist, but it needed a certain imsouciance on the part of 
his brother, the engineer, to back his opinion—for it was 
little more—in the unhesitating way he has done. The 
gradual raising of steam pressures that has occurred within 
the memory of all but the callowest members of the pro- 
fession has served to make the use of gauge glasses under 
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stresses at least fivefold what they once were, less alarming 
than it would have been had engineering practice undergone 
any sudden change. 

There is, however, a danger in this easy acquiescence in an 
alteration because it is gradual, for critical points are apt to 
persist even if approached by slow increments. It is better 
to preserve a reasonable factor of safety, though with the 
sacrifice of a little cheap heroism. An advance in this 
direction has lately been made at the famous glassworks of 
Schott at Jena, where investigations have been carried out 
which put to shame the grooviness of English manufac- 
turers. As usual in these cases, the results aimed at were 
attained by a consideration of first principles. Glass is 
brittle. Is it inevitable that it should be so? Toughened 
glass, tempered glass, the hardened glass of Siemens, are 
practical answers to the contrary, but in the case of the 
first named, at least, a fracture, though difficult to start, was 
alarmingly complete when once started, as the broken article 
had an appearance ‘“‘as if it had been to the mill and 
ground.” The reason for this, as well as for the fragility of 
glass in its ordinary state, is the condition of molecular strain 
induced during cooling, however carefully conducted. The 
extent and severity of such strains are made manifest when 
glass is examined optically. It is less the existence of these 
strains than their diversity of intensity and direction that leads 
to the rupture of the material in which they occur. If means 
be taken to orientate them, and leave the glass in a condition of 
stress of known and uniform direction, their effect is much 
modified. This is just what has been done by Schott. Tubes 
and similar articles are made from two kinds of glass, having 
different coefficients of expansion; that with the lower 
coefficient of expansion is used for the inner part of the 
vessel, while the other forms its exterior. It follows from 
this arrangement that the outer layers contract upon the 
inner much as a tire might on a wheel, and the com- 
pound structure is more mechanically resistant than 
if either kind of glass had been used alone. Up to 
the present no instance of spontaneous fracture as with 
“toughened” glass has occurred; and upon this obser- 
vation being verified by more extended experience, the case 
for composite glass for gauge glasses and the like may be said 
to be made out. We have heard a good deal in the lay Press 
about “‘ stokehold horrors ” lately, and plentiful exaggerations 
have as usual marked the diatribes of the non-technical 
journalist. We cannot to please him turn a stokehold into a 
boudoir, but we may do something to relieve it of a real 
danger. ; 








LETTERS TO THE EDITOR. 
(We do not hold lves responsible for the opinions of our 
’ omnes correspondents) 





SCREW PROPELLERS. 


Srr,—In your last issue, page 301, you quote certain opinions of 
our American cousins in regard to single and twin screws. No 
engineer can reasonably believe that the position in which a single 
screw is usually placed is the best forefficiency. The use of oneor more 
screws is, of course, a question of expediency ; but, in passenger 
ships especially, the primary question should be that of safety. 
For warships twin screws are indispensable. As to the desirability 
of employing them in other services where ible, witness the 
late voyage of the R.M.S.S. Scot. One engine broke down on 
leaving England. Her engineer took her to the Cape and back 
with one engine only working ; the other propeller being left to run 
free. The active screw did not work in the usual ‘‘ hollow,” and 
she was within mail time. For any vessels or boats requiring 
quick manipulation, or which have much channel or river work, 
twin screws are invaluable. The screws are the only parts of the 
machinery of a ship that really act in and upon the water; they 
must therefore be the first consideration if we wish to attain 
economical propulsion. The screw has not yet had a fair chance, 
as it has rarely been designed so as to be the best obtainable, even 
for one condition, and there are very many; nor is all its 
calculated blade area really brought into action in a very great 
many cases, 

In the majority of the larger vessels the blades are begun where 
they cannot act to the best advantage; and, in very many, where 
a portion of them cannot act at all, but must retard. The revolu- 
tion of the periphery of the boss should be as the normal intended 
speed of the ship, or there must be loss by the ‘‘ back action” of 
the blade surface in the inoperative or ‘‘harmful space.” Never- 
theless, propulsive calculations are madethereupon. Comparative (?) 
trials are made at different times, and under different circumstances 
and surroundings. Such comparisons—on a matter of such moment 
—are not only useless, but are unjust to vessels, screws, and engi- 
neers; not to mention the naval architect. 

So, before we again argue as to the capabilities of screw propellers 
compared with other forms of propulsion, let us first be certain 
that the screws—the only instruments acting directly in doing the 
required work—really suit the vessel at all times while running, or 
comparisons will be indeed odious. 

Our screw blades must be begun where they can act when running 
at the desired speed, and they must be capable of having their 
‘* propulsive area” varied so as to insure that the screw suits the 
vessel at all times. We have then a possibility of making this 
mode of propulsion as effective and economical a one as can be 
practically applied. 

Non-reversible engines too will shortly be a necessity if really high 
speeds are desired, combined with continued safety. We can 
make them simplicity itself compared with the present reversible 
ones, and their expansion may be automatically regulated to suit 
the propulsive area of our screws, thus insuring the utmost 
economy. 

May I ask Mr. Mansel—whose most able articles greatly interest 
me—whether he does not consider we should greatly benefit by 
higher speeds of revolution of the screws as applied to the larger 
engines—I mean as a question capable of theoretical proof? It 
would at once reduce the necessary diameter of our coned boss: 
and higher rates of revolution—as applied to screw propellers— 
should certainly attain the best speeds with the least retarding 
elements. I have noted the admirable table insert on page 313 
referring to propellers of the United States Navy. When will our 
our own give us something of the same sort, including diameters 
of bosses ? 

I incline to think that the points I have shortly dealt with in 
this and my previous letters, and reversing the direction of 
motion of nothing but the ship, will mark a new and desirable 
era in screw propulsion and marine engineering, and enable a 
screw propeller to really show of what it is capable. 

October 8th. Ropert McGwasson. 





TOOTHED GEARING. 


Sir,—We read with interest your article on transmission of 
power by toothed gearing, and we are quite in accord with Mr. 
Longridge and yourself that short teeth work better than long 
ones, and that an alteration from a coarse pitch to a finer one may 
abolish breakdowns. 

We think, however, that there is something more in the subject 
than appears in your article. Yousay, ‘‘There must under all 
circumstances be a certain amount of ‘drop’ in wheels . . . 
the teeth drop on to each other with a blow,” and this blow pro- 
duces the evils which you go on toname. In our experience the 





“blow” due to a true “drop,” that is to say, the dro) 
driving tooth upon a driven tooth through a very small distance 
after the teeth have passed the line of centres, is rather a benefit 
than otherwise, and conduces to easy running. The great evil is 
when the blow is caused by the driving tooth striking the driven 
tooth before it has reached the line of centres, when the effect is 
that of the driving tooth ‘‘ mounting,” so to speak, the driven 
tooth. The difference in the running of the wheels under these 
two conditions may be illustrated in a well-known manner, namely, 
by the difference between the ease with which the point of a stick 
ean be drawn along over the obstacles of an ordinary roadway, 
as compared with the difficulty with which it is pushed over the 
same obstacles, 

If the teeth of wheels are so made that they come into contact 
before they reach the line of centres, the root of the driver is 
driving the point of the driven, and it is then very difficult to get 
uncut wheels to run quietly, as any slight irregularity in the shape 
of the teeth of such wheels causes so very much more vibration 
than when the line of centres is passed before contact is made. 
Such “ pr ture” tact of teeth may be due to either of two 
causes—(1) The shape of the teeth; (2) the pitch of the driving 
wheel being slightly finer than that of the driven wheel. Both 
causes are common enough when the wheels are simply uncut 
castin, 

It will be readily understood that where such a blow as we have 
described takes place before the line of centres, a coarse pitch and 
a long tooth would aggravate the symptoms and lead to frequent 
fracture. Now, if the teeth be carefully set out by a rolling 
circle, and if the pitch of the driving cheat be made about 4 per 
cent. coarser than that of the driven wheel, mounting blows such 
as we have described occurring before the line of centres are 
impossible, and the viclent effects of them vanish. 

f anyone will carefully examine, as we have often done, the 
surface of the teeth of a pair or a train of wheels which run 
uneasily and noisily, they will see at once that the roots of the 
driving teeth and the points of the driven teeth are doing the 
work, and they will probably find that the pitch of the driver is 
less than the pitch of the driven. 

The calm which succeeds the storm when this condition of things 
is reversed is remarkable. It has fallen to our lot on several 
occasions to have to prescribe for noisy gearing, and we have not 
failed to give quiet running on the lines above mentioned. 

Different pitches can, however, only be adopted where the larger 
pitch is always the driver. For instance, where a single engine 
drives a fiy-wheel placed —_ a counter-shaft, then at each half 
stroke the engine spur and the fly-wheel pinion are each alternate! 
driving and driven, and the only thing to do is to keep the pitch 
fine and very accurately alike in both the wheel and the pinion, and 
to use ordinary teeth of but moderate length. 
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Where, however, the engine crank-shaft has a sufficiently heavy | 


fly-wheel, or where two engines are coupled at right angles, and 
where the engine spur is driving the pinion throughout the whole 
of each revolution, that is to say, in which the momentum of the 
machinery does not at times drive the engine, differing pitches may 
safely be adopted. 

In trains of wheels for metal rolling mills each wheel is driven on 
one side, and drives on the other. In thiscase the pitch of the 
wheels may be gradually diminished about 4 per cent. in every 
successive wheel away from the driving pinion, and great relief 
will be experienced. 

The principle of not allowing the teeth to come into contact 
before reaching the line of centres, and therefore not allowing the 
root of the driving tooth, or the point of the driven tooth ever to 


do any work, naturally suggests that the roots of the drivers, and | 
| and accordingly the price fluctuates, but the demand for bread is 
whereby premature contact would be rendered impossible, and the | 
teeth would be shortened some 40 per cent., thereby becoming | 


the points of the driven, might as well be omitted altogether, 


enormously stronger. We enclose a tracing of a set of teeth which 
we designed upon this principle for about 250-horse power, but, 
alas, prejudice in favour of teeth of the usual length was too much 
for us, and we had to give way. Had our design been carried out 
about 19 ewt. of iron would have been saved, and the wheels would 
have run much more smoothly than is possible with the teeth of 
the usual length. This method is not applicable to wheels each of 
which is driven on one side and drives on the other, as already 
referred to. Some day we may succeed in getting a pair of wheels 
made with shortened teeth as described, and we shall then have 
pleasure in informing you of the result. 
Henry LEA AND THORNBERY. 
Birmingbam, October 4th. 


ENGINES AND BOILERS IN THE NAVY. 


Sir,—Your interesting article on ‘‘ Engines and Boilers in the 
Navy,” which appeared in your issue of the 30th ult., attributes 
the high coal expenditure in naval ships to the waste of steam in 
the engines. While quite agreeing with you that there is, un- 
doubtedly, a great loss in this direction, I think you credit the 
boilers with too high an efficiency. In the first place the grate 
area of boilers in all modern ships in the Navy is much less than 
in those of the mercantile marine. Many Navy boilers have to 
develope 20-horse power per square foot of fire grate, as against 
15-horse power in the mercantile marine—in many ships in the 
latter service only 9-horse power or 10-horse power are required, 
In addition to this, the heating surface per square foot of fire- 
grate is far greater in the mercantile marine than in the Navy. 

When it is considered that to obtain the maximum power with 
Naval engines an air pressure of 1}in. to 2in. is required in the stoke- 
hold, the expenditure you quote of nearly 3 lb. per indicated horse- 
power per hour is not surprising. The oe he of ships now under con- 
struction are being = more liberal proportions, and the cruisers 
will require to develope only about 15-horse power per square foot 
grate to give 9000 indicated horse-power ; the air pressure in the 
stokehold to effect this in one cruiser just tried was lin.; the ratio 
of total heating surface to fire-grate being 29, as compared 
with nearly 50 in some of the latest ships in the mercantile 
marine. The published record of the trial does not give the 
coal consumption, as this is not a point considered in trials of new 
machinery. 

Naval ships once every quarter have a full-speed trial at what 
is called ‘natural draught,” z.e. the air pressure in the stokehold 
is not allowed to exceed }in. The power developed is about three- 
quarters the maximum. The consumption of coal for such ships 
as Victoria, Trafalgar, Scout and Fearless, is 22 lb. per indicated 
horse-power per hour. The two first ships develope about 9000- 
horse power ; the two last about 2200 while doing this trial. At 
lower powers—with less stokehold pressure—the consumption 
would be below 2 1b. per indicated horse-power per hour. 

Apart from the loss of efficiency due to forcing the fires of Navy 
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boilers, there is probably another falling off due 
stokehold system of fo! draught. A » §-d of ded on 
be made—to open furnace doors frequently and fire economical] 
a 4 — ag a ——- heavily. The first risks damage 
e er, and is also w: ul ; it is probab) 
to ae to heavily. ; P e that the tendency 
ou very forcibly point out in your acticle that the 
forthcoming by means of which the true cause of Aageey -_ 
expenditure might be explained. ‘‘ The last thing to be tested ft 
a man-of-war is the — of steam used per indicated ny 
power.” This test is unknown in the Navy otherwise than by 
approximate calculations from indicator diagrams, and as th, A 
take no account of the condensed steam passing through the 
engines, they must be very inaccurate. The quantity of va le 
used would at once indicate the relative efficiencies of the boilers 
and engines. You suggest several things which might explain 
the large quantity of steam used in the engines, Is it not 
possible that part of the explanation might be found in a sugges- 
tion made in an article in your lant issue on “The Compression 
of Gases”? In the latter portion of that article you refer to the 
condensation of steam when passing through rough and contracted 
The short stroke of Naval engines necessitates a speed 
of over 140 revolutions per minute in many ships. When it is 
considered how the steam must be chopped up and generall 
knocked about in six cylinders and valve 7 





passages, when runni 
this 5 , it seems very r ble to supp that a onary. ee 
woul through as water, although it is not clear what becomes 


of the lost energy. 

It is interesting to notice in connection with this subject that 
the French Admiralty include coal consumption among the condi. 
tions of contract for new machinery. or the new cruisers 
building the consumption is not to exceed 2°2 lb. per indicated 
horse-power at full power under natural draught, the machinery 
being liable to rejection if the consumption reaches 2:4 lb, per 
indicated horse-power. At certain lower powers it must not 
exceed 1°8 lb. per indicated horse-power. . 

October 10th. au. E 





FREE TRADE, FAIR TRADE, AND NO TRADE, 


Sir,—After reading the letter by “Trader” on the above 

subject in your issue of October 7th, I feel inclined to say 

It’s notso much the thing he says, 

As the nasty way he says it. 
Here we have a gentleman, who, according to his own confession, 
has read and found fault with all the works of Mill, Ricardo 
Adam Smith, and Fawcett, asking someone to tell him who or 
what settles the price of bread. Such innocence is remarkable in 
these days of fierce competition and middlemen’s profits. Probably 
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‘Trader ” does not know what the middleman is. 
soon find out if he starts a corn trade business, 

But to return to the question, who or what settles the price of 
bread, I am not going to answer the question, but simply to 
suggest that the harvest, either good or bad may be a disturbing 
| factor in raising or lowering the price of bread. 


“Trader” will 


Again, who or what settles the price of iron plates, say for ship- 
building. Probably the demand for iron plates, together with trade 
competition, influences the price. Thus, ‘‘ Orders are very scarce in 
the finished iron trade,”&c. ‘‘ When an order isoffered thereis keen 
competition for it, and prices are often quoted which will not only 
yield no profit, but will prove a loss, the manufacturers quoting 
them so as to keep their men together ;”—see THE ENGINEER for 
October 7th, page 317. 

Now we see that the demand for iron plates regulates the price, 


always about the same, the supply fluctuates, and the price of 
bread falls or rises in proportion. 
“Trader” states that although wheat is so cheap, his baker, 


| who, by the way, is a highly respectable man, has not made his— 





‘* Trader’s”—loaf any bigger or cheaper. Evidently ‘ Trader's” 
baker thinks he has a good customer, and makes “ Trader” pay 
the top price. The bread trade in London is divided into what is 
known as the full-price shop and the undercutter, so that it is 
—_ possible for ‘‘ Trader” to pay more than he ought for his 
oaf. 


At present in Retford we pay, 2d. for one 2 lb, baked loaf. Last 
year we paid 23d. for one 2 Ib. loaf. Thus, owing to the good har- 
vest’s, viz., abundant supply, we have a cheaper loaf. Not having 
ever lived for any length of time in London, I am not able to speak 
of my own experience in buying bread—retail prices—but in other 
towns, such as Birmingham, Manchester, Cork, and Belfast, as a 
householder, I have found the price of bread to vary. : 

I think I have made out my case that the price of bread varies 
according to the supply of wheat. Our supply of wheat is drawn 
from pn ges f America—United States—and Russia, But sup- 

that we made war against, say, the United States, and accord- 
ingly our supply of wheat from that quarter is at an end, the price 
of bread would rise in proportion, use the other sources of 
our wheat supply would not = sufficient to meet the demand. 

‘‘Trader” states that he ‘‘never yet succeeded in finding a 
definite and precise statement of a fact showing that Protection 
has done a nation any harm.” ‘Trader ” will never be able to solve 
the above without he can institutea comparison. Protection, which 
might mean ruin to England, by no means must mean ruin to 
any other nation. No true comparison can be drawn between 
England and a nation that can produce more food than it can con- 
sume. France, Germany, Russia, Austria, and America are one 
and all self-sufficing in this respect. In these countries the doctrine 
of Protection is carried to an extreme, and rightly so; if it was 
not for Protection, the above countries would have no trade. 
Thus America has determined that she will have a steel trade, 
and accordingly protects the steel and ironmasters of America. 
The people at large have to pay more for their steel and iron tools 
and cutlery, not because their own iron and steel trade is pro- 
tected, but because they have an iron or steel trade at all. 
They could not have an iron trade without Protection. Or, 
again, Russia may tax iron to her heart’s content, but dare we 
tax Russian wheat? I think not. The Russians can afford to 
pay a good os for any iron goods, because they have plenty 
of corn to sell to pay for them; but Great Britain could not sell 
enough coal and iron to permit us to pay for the taxed Russian 
wheat. Without free trade in grain and meat, we should, as a 
nation, practically starve. 

Of course no advocate of Protection ever omits pointing out how 
cheap living is in those countries labouring under a heavy tariff. 
Here we have “Trader” living in England when ‘he could save 
two-thirds of his income by living in France. It is a strange thing 


that ‘‘Trader” and many others like him stay in England. It is 
also a strange fact that the emigration returns for France and 
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sym show an increase year by year. These poor misguided 
Bel Ie evidently don’t realise a good thing when they have it. 
They are anxious to leave the cheap living to “ Trader” or anyone 
who is anxious to experiment in poverty, and to be crushed under 
the heel of @ military despotism, I wonder what keeps ‘‘ Trader” 
in England. Probably there is more comfort here, but you must 

for it. Here are some facts for ‘‘ Trader” :— 
Pe ere are 70,000 sewing girls in Berlin ; the majority of these 
irls can earn nine shillings ad week, working eleven hours per 
c. The emigration from Germany is at the rate of 100,000 per 
ear ; last year 115,000 left, this year up to June 70,000 left the 
Fatherlan for other parts. There is a stiff tariff inGermany. 

In Italy factory hands work continuously for eleven hours in 
heated factories and receive the magnificent pay of lires 1°50= 
1s, 14d. for that length of time ; out of this fines must be paid and 
a family to keep. ro wy “Trader” receiving nine shillings for, 
say, sixty-six hours’ toil. I know why “Trader” stays in England. 
There is a stiff tariff in Italy. 

Again, to quote “Trader,” ‘‘When I see a country | 
becoming richer like France under the pressure of a heavy tariff, 
ke, &c.” There are 10,352,000 satans in France, of these 
4,415,000 are women, and they draw 35 per cent. of the wages 
earned in the Republic. Every other artisan’s wife in France 
must turn out and work to keep the family. Such is the cheap 
living recommended by ‘*Trader.” I think I sball vote for free 
trade so far as wheat and meat is concerned, 

Bee Hive Terrace, Retford. 

October 10th. 


J. Morcan, 





SCIENCE EXAMINATIONS, 


Sm,—Permit me to have my little say on the above-mentioned 
interesting subject. I can hardly agree with ‘‘ Head Draughts- 
man” as to the valueless work of South Kensington, b I 
believe that the bulk of British engineers owe something to the 
training they have received in connection with its system of 
examinations, scholarships, &c, 

Some years ago I was a head draughtsman with a progressive 
firm, web had a staff of some fifteen or sixteen under me, and 
every cne there was selected very much by the number and value 
of their South Kensington certificates, and that with the best 
results, some of my quondam friends now holding positions of 

t trust and responsibility. The firm’s method of selection was 
as follows: they made sure the applicant had served an ti 





740 tons ; and speeds 210 and 19°0 knots for powers 4500 and 2600 
indicated horses, ‘ively —implies we must have E = 


DF v 19 © ~ 10 8 on follows :— 





Speeds V= 21'0 19°0 
deduct X = 14°74 14°74 
6°26 4°26 
(V-X)*0973 = “6091 .. “4145, 
Add Log. V = 1°3222 |. 12788 
Add Log. D? = 1°7215 1°7215 
Log. E= 8°6528 .. .. 8°4142 
E= 4500 .. .. 2600 


The formula thus agrees with the data. Whether this is esti- 
mate or trial, is not er stated. It may be of interest to give 
the contrast with the formula of such vessels, as it may, some day, 
be their fate or fortune to cope. 

A contemporary journal recently published the data of the 
Russian torpedo vessel Ghelendjick, and the French torpedo vessels 


Orage, Eclair, and Kabyle, to which I add that of the Italian 
Dogali, which, although a considerably larger vessel, is of the same 


-11¢ F, 

type; the formula for all, being: E= D' v1o'¥~!!5)0587- ny, 

data and tests, as follows :— 

Ghelendjick, 121 x 12°83 x 6°0, extreme draught = 71 tons displacement, 
speed 18 knots by 520 I.H.P. 

Orage, &¢ , 148 x 14°75 x 8°25, extreme draught = 104 tons displacement, 
speed 21°5 knots by 1200 I.H.P. 

Dogali, 250 x 87 x 14°5, mean draught = 2050 tons displacement, speed 
19°66 knots by 5223 I.H.P. 














ship as fitter, turner, or patternmaker—that he was, 
skilled workman—and then pg we his mental capabilities from 
his certificates. I found it did not much matter whether he had 
beer in a drawing-office before or not, because invariably these 
men turned out not well, but very well. We once had a failure, 
but he was a German from some polytechnic, working with a 
pencil in one hand and a book in another. Not that we objected 
to books, but we expected to get drawings finished within a reason- 
able time. 

Some of our most eminent men owe their start in life to South 
Kensington, much maligned though it be. If I recollect correctly, 
Professor Lodge is a Whitworth Scholar, and so I think is that able 
man Professor Perry and others, while a vast number of clever 

agers of engineering works obtained their knowledge in the 
Science and Art classes, Not that I think the South Kensington 
system is perfect iy bo means ; but still, I do not liketo hear the 
rrot-cry, ‘‘ Bad, bad,” coming from those who do not have areal 
Leowledge of the work done. 

I can — speak with knowledge of the subjects taught by 
myself, such as steam and applied mechanics, and show how 
improvements may be carried out. I am head of a science school 
where some four or five hundred young men attend, and may 
therefore claim to have a little experience. Before criticising, let 
us first find what is wanted. I take it, then, you do not expect us 
to turn out a college don, or anything like that ; but men who will 
efficiently carry on the every-day work of the world, at the 
same time instilling into them a taste for study and self- 
improvement. Thus in studying applied mechanics, one would 
expect and hope to be examined by a past-master in the 
science and art of machine construction, not necessarily 
limiting students to a knowledge of cam motions, clock move- 
ments, and the like. Again, in studying steam—which title now is 
a misnomer—one would expect to be at least introduced to an 
examination of the most modern types of motors, including even 
cold air machines, and such like. I endeavour to get my students 
to take a course including machine construction and drawing, 
steam, applied and theoretical mechanics, and mechanical 
engineering, together with work in our mechanical laboratory, 
hoping in this manner to turn out engineers who will be able to 
raise themselves somewhat, If any one will consult the Science 
and Art Department syllabus, they will find considerable over- 
lapping. For —_ in theoretical and applied mechanics, if 
the same student takes them both, he will be able to, and I am 
sure be delighted to, get his knowledge of, say, pulleys, or incline 
planes, work, &c., by means of duplicate lectures. It will be found 
gp to take the syllabi of these five subjects—I have nothin 

ut praise for those drawn up in machine construction, an 
especially mechanical engineering, a City and Guild’s subject—and 
by eliminating the duplicate parts, get a very fair engineering 
course, — remembering to add the mechanical laboratory. 

Now, I ask, why leave that to us? could not the Department 
combine these or some of them in some such a way, so that by 
taking a three or a four years’ course the student would have a fair 
amount of knowledge? I have not mentioned mathematics as 
forming part of such a course, because it is of such importance that 
it should be evidently part of any course, engineering or otherwise. 
I will not trespass on your space by saying anything about the 
method of examination, except to say that it would have to be 
modified also, probably somewhat after the style of the University 
of London, Allow me to conclude oe that I gratefully owe 
my success in life to the South Kensington Science and Art 
Department. OncE A COMMON FIVE-EIGHTH. 

tober 8th. 








LOCOMOTIVE HISTORY. 


Smr,—I send you copy of details of the first engine that ever 
arrived in America, built by Stephenson in 1828, As is well 
known, the ‘‘ Stourbridge Lion” was the second to arrive, but the 
first to be run on rails :— 

Description of locomotive engine ‘‘ America,” built by R. 
Stephenson and Co., for the Delaware and Hudson Canal Com- 
pany, to the order of Mr. Horatio Allen, 1828, and No, 12 in the 
books of the makers :— 
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Diameter of boiler .. 
SS” (SaaS 
Dimensions of fire-place_ .. 
Diameter of steam cylinder... 
Length of stroke .. .. .. 
Size ofchimney .. .. 
Size of hot water pump.. 

Length of stroke .... 

Wheels (wood) diameter * 
Number of wheels .. .. .. .. .. 
Angle of cylinders to the horizontal. . 
Sizeoftubes .. .. soe 
Number of fire tubes 


“aft. by 
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Then wore sbvaigit. ” 
Leicester, October 6th. CLEMENT E, STRETTON, 
ATLANTIC LINERS, 
Sir,—Looking over my article in THE ENGINEER, September 3rd, 
1892, near the close, where I note the coefficients for several war 
Vessels, I quote for the Indian torpedo gunboats Plassy and Assaye, 
built by Messrs, Armstrong, Mitchell, and Co., figures which give 
3 i . . 

the formula, B= Dé v 10 Y ~ 10°) “O74. 7 popret this is erro- 
neous, since the data published for these vessels—displacement, 








Tests, VvV=180 21°5 19°66 
Since, X=115 11°5 115 
(V-X) = 6% 100 8°16 
(V-X)‘0587 = 3490 “5370 4882 
Add, log. V= 1°2558 13324 .. 1°29386 
Add, log. D? = 1-1108 1-2102 1-9871 
Sum or log. E= 27151 30796 3°7189 by formula 
e*s P= 6519 1201 52385 ” 
E= 520 1200 5228 by data 
I would wish to add a few remarks as to ascertaining and 
PP defining the infi which directly increase the speed capability 
in fact, @| of vessels. First, as to mere size. A larger compared to a 
smaller vessel of the same type; and, consequently equally 
efficient for the power expended at their respective speeds, for the 


same definite voyage; will have their capability of carrying 
machinery and fuel for that distance, directly as their respective 
displacements, Further, as the faster vessel will occupy the 
shorter time of transit, she can expend upon each mile of the 
dist, an i d proportion of fuel in the ratio of her speed 
V, to that of the smaller vesselz. Next, if by improved 
machinery, or higher temperature of steam expanded in working 
to the same lower limit of temperature; or, as Carnot 
demonstrated, by increasing the range of the fall of temperature 
in the working substance by doing work ; each pound of fuel will 
yield a higher proportion of utilised heat in the form of energy or 
aay which utilised ratios. seing denoted by the letter C and c¢ 
or the two vessels; while L and d denote their displacements. 
Then, the gross power capability of each vessel, will be in the 
ratio of CD V to cd v, and the ratio of each of these, to its 





respective power for its speed, ought, necessarily, to be constant. 
Thus, as follows :— 
CDV cdv 





piv 10(V-708) WH = FF jo@- 705) vaH4 Or, reducing 
i é 

qV=Ten an = rn 06) 0844. For the greater and less vessels, 

1 1 : 


For a test, try a comparison between the Persia and Teutonic. 
With great approximation, we have the following analogies :— 


Speed of Teutonic Speed of Persia :: 21 : 14 
Displacement ,, Displacement ,, :: 13,000: 5100 
Coefficient C_,, Coefficiente , :: ‘31 : °259 


These values satisfying the foregoing deduced equations, as 
follows :— 








Teutonic. Persia. 
Log. C = - 1°4914 Log. ¢ = — 1°4182 
Log DE = 1°6456 Log. dé = «14880 
1°1370 “8962 
subtract, 
18°94 x *0344 = *4796 6°94 x °0344 = *2388 
constant = "6574 *6574 


Hence, if tr and tp be the temperature of the steam entering 
the cylinders of the respective vessels, and ¢, the temperature at 
which it leaves the cylinders in both. By Carnot’s principle :— 
Ci:ec:: "81: °259:: tr — tg: tp—t,. Analogies from which 
we may deduce: ¢r = 1°197 tp + *197 t., approximately. From 
all of which we may draw conclusions as to the effect of higher 
temperatures in the working substance, steam ; and which popu- 
larly, though improperly, are supposed due to its pressure. 

Carnot’s principle implies: ‘‘ For a given quantity of heat, the 
power developed, under these circumstances, is the greatest that 
it is possible to realise; and is the same, whatever the gas or 
liquid employed, being quite independent of its chemical nature, 
quantity, or pressure,” R. MANSEL, 

7, Wallworth-terrace, Glasgow, 

September 19th. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Srr,—As you were kind enough to publish my letter in your 
issue of the 7th inst., re my experiences with American and English 
locomotives, I will try to answer or footnote as to why the English 
engines ran off and American—Baldwin’s—did not. Greater flexi- 
bility of frames, bogies that follow with the greatest ease the 
sinuosity of rails, wider wheel tread, explains, I think, everything 
clearly for the latter. The particular class of engines alluded to 
by me, in my last week’s letter, had under them bogies as stiff and 
rigid as the engine frames, central bearings as wide as the bogie 
frames, long straight male centres, deep female centres with strong 
side springs, all this adding to the non-flexibility of bogies ; add to 
this the fact that the bogie was between the engine main frames, 
the wheels of which rubbed against them on almost all curves, and 
I think you will see that as a bogie it was almost useless. 

Often have I watched with painful interest the leading wheels of 
these bogies whilst rounding curves. The flanges were soon worn 
to a sharp edge, owing to the fearful grinding on the edge of the 
rails; the bosses of wheels soon made deep recesses in axle-boxes, 
cutting through the flanges of the brasses before they were worn 
at the crown. The trailing tender bogies soon showed the same 
excessive wear on the tires of the leading wheels. This was caused 
by the weight of the tender being all on side bearings. Running 
tender first caused the wheels to jump the track, and soon great 
danger was incurred in going over the facing points. The bosses 
of the engine wheels—the wheels were inside the frames—soon 
wore deep recesses on the axle-boxes, owing to the rigidity of the 
frames, the platforms at the cylinder ends worked loose, and after 
one round trip of less than 200 miles—shed half way—the engines 
came in rattling like old mowing machines. 

If space and time would permit, I could better illustrate my 
ideas, by comparing the two engines in detail, to the great ad- 
vantage of the one, and disadvantage of the other, taking into 
consideration the particular road each was supposed to be 
designed for. 

Before concluding my letter, I must say that no man could 





have shown greater desire to see the English-built engines do 
better than myself, or try, by doing all that lay in my power to 
make them a success, as I was at that time full of prejudice 
against any locomotives not English, but all that has been knocked 
out of me by experience, 

Since the time alluded to in those letters, I have had charge 
of upwards of forty locomotives, all English built, with the 
American type of bogie; against these I have nothing to say; 
whatever faults they had the builders had nothing to do with. 

6, Wellgate Mount, Kotherham, W. H. Cooper. 

October 12th. 


STRESSES IN A FOOT-BRIDGE. 


Sir,—The following case presents, I think, a neat little problem 
in stresses which may interest not a few of your readers, It is, 
I fancy, quite new, and has actually occurred in practice on a 
small scale, A mere diagram of lines will suffice to make it clear. 
A is the roadway of a foot-bridge; it consists of two baulks of 
timber, resting at each end on Janding stones, and further sup- 
ported by the framing B B. The baulks merely rest on trans- 
verse ties as shown. CCCC are wrought iron tie rods, arranged 
as shown. The question is, what is the value of these tie rods 
in supporting a rolling load ? 

When the load gets to A it will deflect the bridge in the middle, 
This will be resisted by CC ; but these two central ties will tend to 
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draw the tops of B B together. This action would be resisted by 
two outer ties secured to the extremities of the baulks, provided 
they were rigid. But the baulks are continuous girders. and as 
they sink in the middle they rise at the ends, and slack off the 
outer tie rods, Under these conditions are the tie rods of any 
value whatever? I am told that they are, because of the stiffness 
of the baulks A, to say nothing of that of B B, and that the rise 
at the ends will be much less than the drop in the middle even if 
there were no ties, D. Mors, 
Pittscottie, October 11th. 


ROOPER AND TOZER’S ELECTRIC DRILL. 


Smr,—We notice an error in your otherwise accurate account of 
the above in last week’s ENGINEER, and trust you will permit us to 
correct it. The word ‘‘ pulsating” should read ‘ percussive,” 
With reference to your remarks as to the speed of the drill in 
boring, this of course varies with the hardness of the material 
operated on. In brickwork we have drilled a lin. hole 7in. deep 
in one minute. May we also say, with reference to your criticism 
of the belt driving of the side spindle, that we at first tried gear- 
ing, but found by experience that when working in a mine there 
were great difficulties from this method ; as if from any cause the 
drill became jammed, the gearing either broke or some other part 
of the machine did. By the present arrangement thie difficulty is 
overcome, as if an obstruction arises the belt slips and prevents 
breakage. Hence our reason for adopting the belt. 

Northampton, October 11th. . O, ROOPER AND TOZER. 





ROOTS’ OIL ENGINE. 


Srr,—I shall be glad if you will kindly correct one or two errors 
of omission and commission that have crept into your notice of 
the Roots’ Petroleum Launch Engine. (1) ‘he engine illustrated 
weighs only 6 cwt.; (2) the stroke is 54in.; (3) the cylinders are 
jacketted over that part of the cylinder surface with which 
the combustion products come in contact; (4) re ‘‘does not 
appear,” &c.: One of these engines has been in use six months 
without being cleaned. x i 7 

In your issue of a 30th, in a letter signed Fleming 
Fitzroy, attention is called to the ‘‘serious drawback” of torpedo 
boats as at present engined, because their ‘‘ funnel tops stream 
with flame” at full speed, ‘‘ when stealth is most required” at 
night. It is obvious that the only way to overcome this difficulty 
is to use oil engines. And finally, if you please, Sir, the apos- 
trophe after the s, not before it ; Roots, not Root. 

Holborn, October 5th. J. D. Roots. 


STRESS BY ARRESTED FALLING WEIGHT. 


Smr,—Would any of your contributors kindly enlighten me on 
the following points, viz.:—(1) Given a chain 10ft. long, rigidly 
fixed at one end, and carrying a weight of 2 cwt. at free end. 
The end with weight is looped up 8ft., and then suddenly released. 
How am I to determine the strain induced on the chain at the 
instant the weight is arrested? (2) To what extent would a spiral 
spring inserted anywhere in the chain modify the strain ? ’ 

As I require this information for a practical purpose, your kind 
insertion will oblige. ILLIAM ROBERTSON, C.E. 

36, Great Percy-street, King’s Cross, 

October 10th. 
(For continuation of Letters see page 333) 








CasTLETON SEWAGE SCHEME.—The chairman of the Castleton 
Local Board visited London on the 23rd ult., accompanied by the 
clerk and the engineer, to submit to the Local Government Board 
plans of the proposed sewage scheme for the district. The pro- 
posal, it may be remembered, is to convey the sewage of one part 
of the district to a site near the canal at Trub Smithy, and that 
of the other part of the district to some site to be secured at 
Sudden ; the ge to be treated at each outfall. Plans of the 
sewage purification works have been repared by Mr. Diggle, 
borough engineer to the Corporation of Heywood, and are designed 
for carrying out the International process of purification by means 
of ferozone and filtration through polarite beds. 


New STEAMERS FOR THE SOUTH AFRICAN TRADE.—The two 
new steamers under construction by Messrs. Harland and Wolff, 
at Belfast, for the Union Steamship Company’s service to and from 
South Africa, are ina forward state, and the directors have decided 
to name them the Gaul and Goth respectively. A third steamer 
has been contracted for with the same firm, to be named the Greek. 
She is of similar dimensions to the Gaul and Goth, viz.:—Length, 
4007ft.; breadth, 47-2ft.; depth, 26-7ft.; gross tonnage, about 
4830; net tonnage, 2123; twin screws; two sets of triple-expansion 
engines ; diameter of cylinders, 18}in., 30in., and 50in.; length of 
stroke, 42in.; indicated horse-power, These steamers will 
have unusually complete passenger accommodation for first, second, 
and third-class passengers on the upper deck, and are being speci- 
ally fitted with every convenience, the electric light, and with cold 
chambers for conveyance of fruit. They will carry large cargoes 
on a light draught, and are intended to cross the bars at East 
London and Durban. The Gaul and Goth, it is anticipated, will 
be ready for sea in February and March next respectively, and the 
Greek will follow at an interval of a few months, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 





*,* In order to avoid trouble and confusion, we find it necessary to wnjorm 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* Wecannot undertake to return drawings or manuscripts; we must there 
fore request correspondents to keep copies. 

*," All letters intended for insertion in Tox ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy icaty 

N. N. N.—To us your letter concerning patent law is entirely devoid of 
meaning 

D. F. (Wedgewood-street).— We shall endeavour to get the information for 
which you ask, 

R. L. (Wirksworth).— Apply to Messrs. S, Pearson and Son, engineers and 
contractors, Vicloria-street, Westminster. 

J. H. G. (Rotherham).—/t will be best to keep the full pressure, and if you 
cannot alter the point of cut-off soastorun at full speed, then it will be 
letter to reduce the speed. 

Tae INTERNATIONAL NAVIGATION CoNnGRESS.— A correspondent requires 
the present address of the permanent officials of the International Naviga- 
tion Congress, which held its last meeting in Paris last July. 

J, H, K. (Farnham).— You can experiment as much as you please with your 
own invention, and you can get a friend to test it for you, but you must 
not sell a machine, nor exhibit one in any public place, nor publish a 
description of it in any journal or newspaper. Nor may you sell anything 
produced by the machine during the time you are making experiments with 
it. Thus, for example, if you sold flour made under a new process, said 
flour being ground Jor experiment, you would probably invalidate a patent 
subsequently obtained, 








MACHINES FOR PACKING HOPS. 
(To the Editor of The Engineer.) 
Sir,—I should be pleased to be furnished with the names of makers 


of machines for packing hops in one-pound and half. 
Octoler 9th. = _ “ es —— ae : L 





CORN FLOUR MACHINERY. 
(To the Editor of The Engineer.) 
Str,—Can your readers — with the names of British makers of 
machinery of the most approved description for the manufacture of corn 


our ? 
London, October 8th. D. McT, 





DRIVING SCREW SPIKE. 
(To the Editor of The Engineer.) 

Py ne years - I ~ an otretienent—t believe 

’ INEER—of a patent spike with a long. taperi 
triple thread, which could be detven in with a hanner on 
drawn out again with a spanner. 

Could any of your readers inform me if this is still 
manufactured, and if it has been a success ? It looked very 
but I have never seen ary in use in the Transvaal 


yet. 
Lydenburg, Transvaal, September 10th. J. 0. W. 





THE 8.8. CLAN MONROE. 
. ™ (To the Editor of the Bngineer.) 

T,—We are sorry to notice in your issue of October 7th 
fe ee referring to the 8.8. Clan Monroe, and think 
} would have been advisable to ascertain the facts of 

one before giving the matter such publicity. 
2 _ ar refereaces have been made in other papers, and in each case it 
wih ana as though it was the bursting of a steam pipe, whereas it 
mply the giving out . “~ asbestos jointings of the -, 
Barrow-in-Furness or WESTRAY, COPELAND, AND Co., Limited, 
October’ Sth. Grorce B. Ricuarps, Manager. 





H.M.S. VULCAN. 
(To the Editor of The Engineer.) 


SIR,—We notice in 
Valor your issue of the 7th inst. a descripti f H.M. 
ulcan, in which Special mention is made of the hydrantlo best hetetiny 
The gear in 
y_ bee lied for boat-h satiny wy Fn 
H. " m supp ‘or hoist ea 
tory ean ctoria, Sanspareil, and similar vessels, with the set satisfac. 
the aur une but from the description referred’ to it would appear that 
made of wire a b; fone J 5 ere hye | as vy mention whatever is 
" oul mu 
to correct this omission in your next tems. cunpiepiendinaaiaaaes 
THos, AND W. SmitTH, 
p. CLarEnce D. Samira. 


Queen-street, New 
castle-on-Tyn 
October 12th, _— 








In q of the reduction of postage on newspapers to one uniform 
vate for any destination outside the United Kingdom, Foreign 8ubscrip- 
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Foreign Subscribers paying in advance at these rates will receive 
Toe Enoineer weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 
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for every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven words. When an advertise- 
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Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
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MEETINGS NEXT WEEE. 

Tae Junior Enoineerina Socrety.—Saturday, October 22nd, at 3 p.m. 
Visit to Messrs. Barclay, Perkins, and Co.’s brewery, Park-street, 
Southwark, 8 E. 

Ho t anv District InsTiTUTION OF ENGINEERS AND NAVAL ARCBITECTS. 
—Monday, October 17th, at the Parochial Offices, Bond-street, Hull, at 
8 pm. Inaugural address by the President, Mr. J. Spear. 

INSTITUTION OF MINING AND Meta.LLurGy.— Wednesday, October 19th, 
in the Lecture Theatre of the Geological Museum, Jermyn-street, 8.W., 
atSp.m. First ordinary meeting of the session. 
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PROJECTED METROPOLITAN IMPROVEMENTS. 


NoTWITHSTANDING the expenditure of nearly sixteen 
millions for the improvement of London, in the space of 
thirty-three years, by the late Metropolitan Board of 
Works, the County Council finds itself called upon to 
devise still further improvements, involving an outlay 
for which it is seriously perplexed to find the money. 
While it is — to expect that the Coal Duty will 
ever be revived, it is impossible to avoid looking back 
with a feeling of regret to the period when a handsome 
revenue so easily raised was available for defraying the 
cost of important public works. How much this revenue 
is now required may be judged when we consider what 
has to be done in order to provide for the growing traffic 
of the metropolis. The necessity of opening up a line 
of communication between Holborn and the Strand is 
generally admitted; and although everybody may not be 
persuaded that the scheme proposed for this purpose by 
the County Council is the best that could be devised, still 
there is the fact that the Council, despite its embarrassment 
as to funds, is going to Parliament for power to construct 
an avenue of great breadth, leading from Holborn at 
Little Queen-street, to St. Mary-le-Strand. The scheme 
includes the widening of the Strand, the improvement of 
Holywell-street, and the carrying out of some auxiliary 
works contiguous to the main route. The estimate for 
all this, after allowing for recoupment, is not far short of 
£2,000,000, and another project is that of making a 
southern approach to the new Tower Bridge, now in 
course of construction by the Corporation of the City. 
The total net cost of the proposed thoroughfare is esti- 
mated at £400,000. The state of Vauxhall Bridge 
involves a further undertaking. The scour of the tide is 
undermining the piers, in addition to which the traffic, 
both by road and river, has outgrown the accommodation 
which the bridge provides. It is accordingly proposed to 
pull down the old bridge and construct a new one, a 
temporary wooden structure—to cost £30,000—being 
provided in the meantime. The new erection is to be a 
five-arch steel bridge, with granite faced piers and abut- 
ments, the width between the parapets being 80ft. The 
cost of the new bridge, independently of the temporary 
structure, is reckoned at about £380,000. Passage across 
the Thames below the Tower, by means of a free ferry 
connecting Ratcliff and Rotherhithe, is proposed at a 
cost exceeding £400,000. 

We have thus before us an outlay of 3} millions, and 
for all these schemes authority is to be sought in the 
coming session of Parliament. Whether Parliamentary 
sanction will be obtained, depends in at least two in- 
stances on the views which the Legislature may take of 
an important financial element in the question. It is not 
so muchthe amount of money that will create a difficulty, 
as the mode in which it is proposed to raise it. On this 
point we have no opinion to offer as to the wisdom of 
one plan or another, and we only refer to the subject at 
all for the reason that it affects the prospect of having 
large public improvements now required in the 
metropolis duly carried out. We have therefore to 
look at the proposals of the County Council in the 
matter of finance, or local taxation. In the first place, 
with regard to the new street to connect Holborn 
with the Strand, the Council has passed a resolution 
that Parliament shall be asked to sanction ‘some 
equitable division of the net cost of the improvement 
between the owners of ground values in the adminis- 
trative county of London and the occupiers thereof, and 
that in the event of the principle of equitable division 
being refused by Parliament, the scheme be not further 
proceeded with.” A further proviso was adopted for 





levying betterment contributions from the owners of 
property in the immediate neighbourhood of the improve- 
ment. Local betterment, we should observe, is one 
thing, and a general taxation of the owners of ground 
values throughout London is another. Should the latter 
be refused, the Bill for constructing what is called the 
“Council Broadway” is to be withdrawn, and the scheme 
comes to the ground. In respect to the formation of the 
southern approach to the Tower Bridge, a similar con- 
tingency presents itself, the same resolution being 
adopted in this case as in the former, with respect to the 
“equitable division” of the net cost between owners of 
ground values and occupying ratepayers. If Parliament 
refuses to include a clause to this effect in the Bill, the 
scheme is to be “no further proceeded with.” The reso- 
lutions affecting the communication between Holborn 
and the Strand, and the Tower Bridge approach, were 
adopted in July last. Quite recently, having returned to 
work from the holidays, the Council has debated the sub- 
ject of Vauxhall Bridge. Apparently this has been deemed 
more urgent than the ‘‘ Council Broadway,” or the Tower 
Bridge approach, for the threat of withdrawing the Bill if 
owners are not taxed is held in abeyance. But the Bill 
to authorise the rebuilding of the bridge is to contain a 
clause providing that such proportion of the cost ‘as 
might be equitable” should be raised by way of an im- 
provement rate on the owners of ground values in the 
county of London, instead of the whole cost being thrown 
on the occupying ratepayers. Should Parliament reject 
this proposal, the Council will then decide whether to go 
on or to withdraw the Bill. It is not very likely that the 
latter course will be adopted. The Council will appa- 
rently content itself with having shown in the framing 
of the Bill its adherence to a certain financial policy. 
But should Parliament adopt the “equitable division ”’ 
plan in the case of the Holborn and Strand scheme, and 
also in respect to the Tower Bridge approach, it would 
seem inevitable that the principle should be accepted in 
the case of other large improvements, including the free 
ferry across the Thames. 

The programme of improvements for the metropolis is 
not rendered complete by those we have named. Others 
might be specified, but we proceed to notice a proposal 
to be brought before the County Council by one of its 
members, that in view of the costly works which the 
rapid growth of the metropolis renders “immediately 
necessary,” in order to secure the health of its inhabi- 
tants, and due convenience for the increasing traffic, a 
petition should be presented to the Government praying 
that her Majesty’s ministers will obtain from Parliament 
such powers as will secure to the County Council an 
“improvement fund,” to the extent of “about one 
million pounds per annum,” by some charge levied upon 
the ground values of the metropolis, or in such way as 
the Government may think fit. This places the question 
on a broader footing than is effected by introducing a 
special clause in a street improvement Bill. But the 
Council seems to prefer the latter plan, as the most 
likely to succeed, a distinct improvement producing a 
stronger impression than a general proposition. Whether 
Standing Orders will permit of such a manceuvre seems 
to be doubtful. Whichever way the controversy may tend, 
it is to be hoped that all needful improvements will be 
promptly taken in hand. This, we trust, will not neces- 
sitate the raising of a fund at the rate of “about” a 
million a year. 


HARVEY AND TRESIDDER PLATES. 


Srxce our articles on the recent trials of Harvey 
and Tresidder plates we have received correspondence 
on the subject which deserves notice. In America 
it is urged, not unnaturally, that the Sin. gun attack 
has always been considered far more severe than 
that of the 6in. It is urged that ‘the points of the 
two projectiles are sensibly the same,” and the total 
energy much greater in one case than the other. The 
writer adds: ‘In all our work heretofore our hearts have 
been in our mouths in firing the last Sin. projectile, 
after having smashed four 6in. upon the plate, and the 
8in., with the exception of these last trials, have in- 
variably gotten into the plate.” The writer urges that 
until five 8in. Holtzer projectiles have been fired at a 
Tresidder 10}in. plate, the American authorities will 
hold “That the Harveyised—or Harveyed—plate is . 
unaffected by any comparisons with 6in. work, the 8in. 
attack being by far the more heroic.” In support of 
this position, Lieutenant Stone argues as follows :— 

“If we consider that a Harvey treated plate resists 
penetration and keeps out the projectile until the energy 
of the blow delivered upon the area struck is sufficiently 
great to overcome the resistance the plate offers to having 
a hole knocked through it, that is, to having a piece 
sheared out, leaving a hole through the plate equal to 
the cross section of the projectile, we see that the advan- 
tage of the hard surface can be stated as increasing the 
resistance of the plate from that which it would offer to 
pointed shell to that which it would offer to a cylindrical 
bolt. If under this assumption we seek to calculate what 
thickness of plate a 1001b. 6in. cylindrical bolt with a 
velocity of 1950 foot-seconds, and a 250 lb. 8in. cylindrical 
bolt, velocity 1700 foot-seconds, would perforate, taking 
the shearing strength of the material of the plate as equal 
to its tensile strength, or, say, 42 tons, we find the thick- 
ness respectively as 6°32in. and 7°55in. This is obtained 
by equating the shearing resistance of the plate for the 
area sheared, multiplied by the thickness of the plate to 
the energy of the blow. In other words, for a hard-faced 
plate it is the energy per inch of circumference which 
measures its resistance to perforation when attacked by 
different calibres. Of course, it is recognised that we 
have not the data for representing the shearing strength 
of the material of the plate to this character of stress, 
but as this quantity equally affects both results, it is 
thought that the comparison is approximately fair, even 
if the actual figures are not correct. Also, it is thought 
that the increased efficiency of a hard-faced plate over a 
homogeneous one of equal thickness is nearly represented 
by the efficiency it gains in reducing the projectile from 
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a pointed one to a cylindrical bolt of equal weight.” 
We have also learned from Messrs. Harvey’s represen- 
tatives, that only the last plate fairly represented their 
system. It may be perhaps remembered that the last 
plate but one was completely pierced through on one 
half by the 8in. projectiles, fg its predecessor—which 
was the best previously tried—was pierced through on 
one half by 6in. projectiles. This, it is explained, is to 
be attributed to the following circumstances. The final 
hardening is given by the application of jets of water. 
These were directed at the upper edge of the plate, and 
the water then ran down the face; the lower half con- 
sequently was not brought under the action of the cold 
jets, but merely of the warmer stream running down 
with probably very little true contact, owing to the 
‘spheroidal condition brought about by the heated plate. 
Harvey’s representatives urge further, that theoretically 
their plates are very perfect; seeing that a surface is 
given with hardness which extends into the mass with 
even and gradual decrease, so that the maximum of 
hardness is given to the surface with the minimum 
interference with toughness. 

With regard to the position taken, we shall fully believe 
that the 8in. gun delivers a far more severe attack than 
the 6in. gun, unless it can be proved to the contrary, 
which is conceivable, but not, we think, at all likely. At 
the same time we cannot follow the reasoning of Lieu- 
tenant Stone at all. So far as we understand it, his 
supposition is that the hard surface of the plate acts 
chiefly in preventing the shot’s point from forcing it in in 
front of it, so that something hke a disc is driven back 
in front of the projectile. The resistance is said to be 
equal that offered to the shearing out of a piece “leaving 
a hole through the plate equal to the cross section of the 
projectile,” ‘the advantage of the hard surface” being 
that of “increasing the resistance of the plate from that 
which it would offer to a pointed shell to that which it 
would offer to a cylindrical bolt.” In support of this it 
is suggested by another writer that the whole energy of 
the projectile is probably delivered on the plate before 
fracture. 

Anyone who has for years past followed our reports will 
see that this is point blank opposed to what we have held 
in theory, or reported to have occurred in practice. In 
1880 we reported on a Palliser projectile attack on steel- 
faced armour, that the hard face so immediately brokeup 
the shot that a circle of deep impressions was made 
round the point of impact by the fragments, which 
thus proved how much energy was left in them 
after fracture had taken place. It was this action 
which led us to say on that occasion that the Palliser 
projectiles were not suited to the attack of hard- 
faced plates. The most remarkable illustration of 
the action of breaking up a shot before it delivers 
its energy at the point of impact occurred at Shoebury- 
ness, when the same kind of projectile, which perforated 
a compound plate with a wrought iron plate in front of 
it, failed to perforate the compound plate when deprived 
of this additional shield, simply because the hard face 
offered sufficient resistance to the point of the shot to 
break it up before it entered far enough to receive support 
round it. Steel projectiles are only better than those of 
chilled iron because they deliver more work before they 
deform or break, and in some cases delivering nearly the 
whole, neither breaking nor setting up. The energy not 
only breaks the shot but also causes all the splashingand 
indentation after fracture. If a wrought iron plate, 
about 3in. thick, were put over the face of the Harvey 
plate, and an Sin. Holtzer projectile fired at it, we should 
fear that the plate would stand a poor chance. This in 
no way prevents us from thinking that the 8in. projectile 
probably takes more to break it than the 6in.; but 
Lieutenant Stone’s view that the two projectile points 
closely resemble each other would surely tend to the con- 
clusion that if they break up, as we hold they do, at an 
early stage, toughness rather than total energy may be the 
important factor. Our own conception is that the 8in. pro- 
jectiles got far enough into the plate to make a great force 
necessary to break them up, and to expose the plate to a 
great rending or wedging strain, seeing that the points 
nearly got to the back, and our admiration of the plate is 
partly because it resisted the terrible splitting action of five 
such wedges. It is fairto point out also that the plate 
appears to have been quite unsupported round its edge, 
whereas Tresidder’s was well supported by an iron frame, 
although imperfect in one place, we believe. No 
reasonable man would think that the 6in. projectiles, 
which in the case of the Tresidder plate appear to 
have broken up in the steel face, could bring any great 
rending strain on it. We apprehend that the face 
acting as well as itdid, the plate would have behaved just 
as well if unsupported round its edge as supported; but 
the fact is that it was well supported and well backed, 
while the Harvey plate was at all events unsupported 
round its edge. The question is, whether the toughness 
exhibited by the latter plate is not to be attributed to 
nickel in a great measure. 

Now to come to Tresidder’s plate, we find that we were 
wrong in our recollection that the first hard-faced plate 
in 1889 had only broken up chillediron shot. Two Krupp 
steel projectiles, as reported by us at the time, possessing 
energy quite outmatching the plate, broke up against the 
face. Since then the Ellis-Tresidder plates have gone on 
steadily improving until now, and since the trial of the 
plate which we are discussing, another plate has 
been tested at Shoeburyness, and broken up Holtzer 6in. 
forged steel shot perhaps even more completely than 
hitherto. No one who has seen the recent Ellis- 
Tresidder plates can doubt that a series of plates has 
now been made utterly defeating the attack of Holtzer 
6in. projectiles. With regard to the question of 6in. 
and Qin. shot, we think Tresidder might fairly take the 
following position :—“ I considered that my business was 
simply to defeat the attack of 6in. projectiles thoroughly 
and entirely. Moreover, both English and Russian trials 
deal with these projectiles only. It would be a piece of 
sheer bluster for me to fire larger projectiles, or indeed, 





any projectiles other than those I am asked to deal with. 
I beg also to point out that the United States officers 
have taken a stride into the attack with Sin. before the 
plates have defeated the 6in. attack, seeing that two of the 
6in. projectiles last fired got their points clean through the 
best Harvey plate. While fully admitting that the 8in. 
attack is heroic, it is not my idea of the regular progress 
so essential to solid and sound success.” We are 
putting words in Captain Tresidder’s mouth which are 
as new to him as to our readers, but we think he might 
fairly take this ground. 

e do, however, so far agree with our American cor- 
respondents as to admit that the Harvey and Tresidder 
plates cannot be compared properly. We, indeed, can 
only say now, after getting all additional information, 
more strongly than we said before, that while in our judg- 
ment the Ellis-Tresidder plate was much less severely 
tried, it suffered much less than the Harvey. In the 
former case the projectiles were broken in the face plate, 
hence no wedging strain fell on the plate. Tresidder 
hopes that his hard face would act equally well against 
8in. projectiles. Harvey naturally believes otherwise. 

The coming trial at Ochta will be specially interesting, 
as it will consist in a competition between Harvey, 
Tresidder, Schneider, and St. Chamond, when attacked 
under similar conditions by 6in. Holtzer projectiles. 
This ought to bring out all the face qualities of the 
plates, and though we admit that in Harvey’s position 
we should like to see our adversaries attacked by 8in. 
shot, we question whether the toughness thus brought 
into play does not rather concern the use of nickel than 
the Harvey process. 


“CULTIVATION FILTERS ’’ FOR SEWAGE DISPOSAL. 


IN spite of the advances of sanitary science during the 
past few years, the “ fever-breeding cesspool” is still, 
unhappily, a more or less prominent feature in the 
drainage of country houses. Those who are responsible 
for such a state of things are evidently either afraid to 
depart from the traditions of their forefathers or are 
wilfully ignorant of the teachings and practical experi- 
ence of those who have given their special attention to 
this important subject. The various chemical processes 
are now practically admitted to be failures, as even if by 
their means a good efiluent is produced, there is still the 
resultant sludge to be dealt with, and here the difficul- 
ties invariably begin. The natural processes, broad irri- 
gation, and intermittent downward filtration are both 
dependent for ultimate success on the suitability of the 
soil, and the strictest attention to the details of the neces- 
sary operations, neglect, as we now know, being admittedly 
fatal. To the two natural processes mentioned a third 
has now to be added. 

Mr. Scott-Moncrieff has for some time been carrying 
out a practical investigation on what may be hereafter 
known as the system of “ cultivation filters.” For some 
time past the theory has gradually obtained credence 
that the natural destruction of the organic matter in 
sewage and its consequent nitrification, as obtained in 
the action of aérated soil, is due to a bacteriological 
fermentation, and the results of the Massachusetts experi- 
ments prove conclusively that this action takes place only 
in the upper strata of highly porous soils. The investiga- 
tions of biologists have proved that this fermentation is 
due to the action of a micro-organism which they have 
named “bacterium termo.” M. Pasteur has further 
shown that this organism depends for its existence on 
oxygen, and he therefore describes it as an “‘ aérobian.” 
Mr. Scott-Moncrieff has discovered, by a series of experi- 
mental investigations, the conditions necessary to deve- 
lope and cultivate this germ, and, as a natural sequence, 
a system of sewage purification which promises to 
dispose of the problem so far as isolated houses are con- 
cerned, and which will bring the reign of the cesspool to 
a speedy termination. 

At his residence at Ashtead Mr. Scott-Moncrieff con- 
structed a rectangular filter bed, specially designed for 
upward filtration, in which the filtering materials, 
flints, coke, and gravel, were placed on a grating 
suspended above the floor of the tank. A valve 
was provided at the outlet end of the tank to 
draw off the contents periodically, and thus to pro- 
vide for the aération of the filtering material. The 
whole of the sewage and waste water from his house 
passes continuously into the bottom of this tank without 
any mechanical separation of the solids or suspended 
matters, and fermentation takes place as the crude 
sewage rises by gravitation through the tank, with the 
result that, as we are informed, an effluent is discharged 
from the outlet, which, after repetition of the process in 
a subsidiary tank, is fit to pass into any stream or river, 
and the appearance of the ditch into which the effluent 
has been running for nearly twelve months, is, we are 
assured, a practical proof of its purity. One of the prin- 
cipal features and results of the process is a very remark- 
able one, namely, the absence of sludge. After the tank 
had been in operation for some months the valve at the 
bottom was opened, and a pailful or two of liquid was 
obtained, which, after being replaced in the tank for filtra- 
tion, issued in the form of the effluent already described. 

A fact which was manifested during the experiments is 
mentioned as worthy of special attention. After the filter 
bed had been in use some months, it was cleaned out, 
and new filtering material was inserted, the result being 
the immediate deterioration of the effluent. When 
Mr. Scott-Moncrieff took out the material which pro- 
duced this result and replaced the original material, 
the effluent at once improved. The natural inference 
from this is that the original material, being thoroughly 
impregnated with micro-organisms, acted at once bene- 
ficially on the sewage, whereas if the tank had been a 
purely mechanical filter, it must have deteriorated from 
the mere fact of usage. The striking rapidity of the 
process is another noteworthy feature. In subsequent 
installations Mr. Scott-Moncrieff adopted a system of 
duplicate “ cultivation filters,’ by which the period of 
rest necessary for oxygenation could be given to each 
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with even better results. Mr. Scott-Moncrieff hag mad 
arrangements for the establishment of a biolo ical 
laboratory at Ashtead in order to ascertain and a 
under every patie condition, the results he has already 
obtained, and the conditions which will prove best suite 
to the complete purification of the sewage; and th 
records of these tests cannot fail to be of the greatest 
importance to all who are interested in the disposal of 
house sewage; but, so far as we have been able to Om from 
information at present in our hands, Mr. Scott-Moncrieff 
is entitled to the credit of being the first to discover an 
artificial process by which Nature, unaided by chemicals 
can convert crude sewage into a harmless effluent with. 
out resultant sludge. One would have expected that 
solids would have remained solids, aieoblen or no 
aérobian, and that most of the semi-solids would have 
provided sludge. If the process works as described, then 
for irrigational purposes it should be of great assistance 
as bya single filtration an effluent is produced highly 
charged with nitrates, and therefore presumably of great 
manurial value; secondly, if by passing the effluent 
through a subsidiary repetition of the process it is stil] 
further improved, and can be admitted with safety into 
any watercourse, a most desirable end has been achieved, 
The absence of sludge, to which we have already 
referred, is so very remarkable a novelty that one hesi- 
tates to accept it. Another claim for the system is that 
the action being one of great rapidity, and continuous, 
tank storage is not required, and consequently both the 
first cost of the works and the annual expenditure wil] 
contrast most favourably with those works in which 
storage and settling tanks are a primary necessity, 
No difficulty has been found in dealing with sewage 
containing large proportions of organic matters in sus. 
pension; in fact, the more sludge in the sewage the 
better the results have been judged by the state of the 
effluent. 

It will yet remain to be proved whether this process of 
“cultivation filters ” will give equally satisfactory results 
when dealing with large volumes of sewage. Mr. G. M, 
Lawford, who has thoroughly investigated the process, 
has already arranged for it to be adopted experimentally 
at Hatfield, and the results of the trials there cannot 
fail to be of great interest to those who are called upon 
to deal with the difficult problem of sewage disposal. 
Those who are well acquainted with the experimental 
trials are disposed to anticipate favourably, and if by 
dealing with units the ultimate purification of the whole 
can be accomplished by such means, we are certainly a 
step nearer a solution of the difficulties. However diffi. 
cult it may appear to estimate the quantitative value of 
the process with which Mr. Scott-Moncrieff has been 
making these experiments, it is impossible to deny its 
value and importance in a qualitative sense. It should 
be remarked that the material employed as a filtering 
medium is of a common kind, and no expensive ingre- 
dients are employed in its preparation. 


THE LOWEST TENDER. 


Not long since we stated that the last word remained 
to be said concerning the Baldwin engine contracts for 
New South Wales. Messrs. Neilsons’ letter to the Sydney 
Herald, which, at the request of the firm, we publish 
this week, is an apt commentary on our expression of 
opinion. The letter possesses, however, an abstract 
practical interest quite apart from Sydney affairs. It 
directs attention once more to an old subject of discus. 
sion and contention, and raises a question which has 
never yet been satisfactorily settled, namely, the rights 
of the lowest tender. Itis a matter of very great import- 
ance to engineers, and we venture to think that it may 
be reopened and written about with some advantage. 
The point at issue is, in a sense, extremely simple. 
Tenders are solicited for the performance of some par- 
ticular work. The ruling idea is that, reversing the 
practice of ordinary auctions, who ever names the lowest 
price will secure the contract. In many cases, however, 
the lowest tender does not secure the contract. Of this 
complaint is made as a grievance; whether it is justly 
so regarded is, however, we think, a point which does not 
admit of being disposed of in an off-hand fashion. __ 

For the sake of illustration we may extend the auction 
simile, and regard a contract which several persons are 
anxious to secure in the light of an article sold to the 
highest bidder. In fact, it will be seen that the indi- 
viduals or firms tendering are precisely in the same posi- 
tion as persons bidding at an auction. There is perfectly 
understood that unless a reserve price is put on an article 
it will be sold to the highest bidder. The question 
whether the reserve price shall be announced or not need 
scarcely be considered here; so long as it is made perfectly 
clear that the highest bidder will not necessarily secure 
the article for which he bids, no one can complain of 
being deceived or badly treated. In fact, under the 30th 
and 31st Vic. c. 48, the ‘‘ conditions of sale’? must say 
whether there is or is not areserve. On the same general 
principle it is very frequently stated in advertisements, 
that the “lowest or any tender will not necessarily be 
accepted,” and under that condition we do not think that 
any tenderer has legitimate cause for complaint if he 
finds that some other individual or firm has obtained a 
given contract at a higher price than that for which he 
had offered to do the work. Indeed, it is highly desirable 
in a very large class of contracts that the engineer should 
reserve to himself the power of declining to accept 4 
given tender. It may, for example, be within his know- 
ledge that the party tendering does not possess the 
requisite skill or capital to carry out the contract. All 
this is quite clear, and cannot legitimately be made the 
subject of discussion. ey 

Trouble arises under a different set of conditions. 
Instead of tenders being asked for broadcast, a few firms 
of known reputation are selected. These and these alone 
are solicited to send in tenders. Nothing whatever 18 
said as to what we may term a reserve price. Accordingly 
the tenders are sent in. Very frequently they involve in 
their preparation a great deal of trouble and expense. 





fe a em mee a Se ee oe SAP Ce 6 OS S.8 eS Ss eS Se 








Ocr. 14, 1892. 


THE ENGINEER. 


331 





= 





e end the contract is awarded without any 
ensible reason, not to the lowest tender, but to one 
« ibly nearly, if not quite, the highest. There is here, at 
all events an appearance of unfair dealing which is very 
Jeasant and most undesirable; and it is this that gives 
be to strenuous assertions concerning the rights of the 
lowest tender. The numerous discussions which have 
taken place at various times all seem to rage round this 
one question—Has or has not the lowest tender oe | 
rights ? On the one side, it is urged that those who as 
for tenders may with absolute propriety select whom they 

Jease to carry out their work, without regard to price ; 
and that they are in no wa bound to give any reasons 
why they should select B instead of Aor D; and that, 
in point of fact, a statement of their reasons for declining 
the lowest tender might possibly involve them in 
actions for libel, or inflict considerable injury on a given 
frm. Thus, for example, we can call to mind a case 
which occurred some years ago, when tenders were asked 
for pipes of various sizes. Only certain selected firms 
were named. The lowest tender was not accepted 
because it came from a firm which did not possess the 
plant necessary for making the largest pipes in the con- 
tract; and it was believed that the contract would, as 
regarded these pipes, be sublet. No reason, however, 
was assigned for passing overitstender. It was held to be 
unadvisable, for sufficient reasons, to go into explanations. 
The mistake made here and the hardship involved lay in 
calling on this particular firm to tender at all, as the 
facts concerning it were all known in advance. It forms 
no part of our purpose to deal with cases in which some- 
thing closely akin to dishonesty is the principal factor in 
awardingacontract. Weconfine our attention to those legi- 
timate cases which occur all too frequently, and in which 
wrong is done by what may, in a sense, be called sheer 
inadvertence. Half a dozen firms are asked for tenders, 
and no trace of an intimation is to be found in advertise- 
ments, correspondence, or interviews, that the lowest 
tender may not secure the contract. Under these cir- 
cumstances we hold that wrong may be done to the lowest 
tenderer, no matter how innocently; and for this reason, 
among others, when a firm knows that it is one of a few 
specially selected—and such a fact cannot be kept 
secret-—and believes that award of the contract is cer- 
tain to be secured by the lowest tenderer, very great care 
will be taken to prepare the estimates in minute detail. 
Quantities will be taken out with precision. Prices will 
be got at as closely as possible. Estimating clerks, the 
foremen of departments, the chief draughtsman, the 
manager, the heads of the firm will all devote days and 
nights of labour, when a large contract is in view, to 
ascertaining what is the lowest sum at which it is worth 
while to undertake the work. In not a few cases other 
contracts are neglected. Orders are refused, or quoted 
for at prohibitory rates, in the reasonable expectation 
that the prices ascertained with so much labour will be 
low enough to secure the contract sought. The tender 
is sent in; and after all it is found that the order has 
gone to a rival whose prices are considerably higher. It 
is no matter for wonder if hard things are said under the 
circumstances. On the other hand, however, we cannot 
think that a lowest tender really possesses any rights 
whatever. It certainly has no legal rights fixed by Act of 
Parliament, such as are possessed by a purchaser at an 
auction, nor can it be said that “ trade custom” gives a 
right; for unfortunately the lowest tender is frequently 
passed over in favour of one which is higher, without 
any ostensible reason. 

‘There is, however, a far higher standpoint from which 
to regard the whole question—that of the honourable 
man. Nothing would be easier, we think, than to make 
it abundantly clear that the engineer reserves to himself 
the right, under all circumstances, to decline to accept 
the lowest tender. Then firms tendering will understand 
that although the price to be paid is a matter of import- 
ance, it is not the only matter of importance; and that 
other considerations may rule the mind of the engineer 
in advising his clients to accept any particular offer to 
the exclusion of all the rest. The difficulty is, of 
course, that when half a dozen firms are all equally 
eminent, all equally possessed of a world-wide reputa- 
tion, none of them can see any other than a pecu- 
niary reason for accepting the offer of one and excluding 
those of all the others. In a word, they argue that 
as A, B and C would all do the work equally well if they 
got the chance, there is no reason other than the price 
at which they are willing to do it that should influence 
the engineer in making his choice among them. It is 
quite certain, however, that there may be and often are 
reasons, and that it is highly undesirable in any case that 
the engineer should have his hands tied; but it is none 
the less clear that he ought to be very careful to make 
all concerned understand that the contract will not 
necessarily go to the lowest tender. In one word, the 
stipulation that the engineer will not necessarily accept 
the lowest contract should be invariably, instead of 
exceptionally, put prominently forward. Even the 
Suspicion of unfair dealing could scarcely exist under 
such a rule of action. 
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THE FRENCH MERCANTILE MARINE, 


For a long time past the shipbuilders and shipowners in 
a have been at variance with regard to the bounties 
a the Government allows upon merchandise ships sailing 
= er the French flag. The builders have been urging an 
in _ of the Premium upon vessels constructed in France, 
ch - ler that the industry may receive more encouragement 
be it does at present, while, on the other hand, the owners 
en satisfied with a continuance of the existing system, 
pom eg Which premiums are also paid, though upon a smaller 
built = ships belonging to the mercantile marine that are 
pr Py an The question has become still more serious 

ons a Imposition of the increased import duties, which 
the he rially added to the cost of construction, and placed 
with — builders at a great disadvantage as compared 
ag English rivals. Upon the reassembling of the 

t of Deputies in a few days’ time this di culty is 





likely to be overcome by the passing of a new law which will 
lace the mercantile marine upon a more satisfactory footing. 
t may not be generally known that the French mercantile 
marine is divided into three classes: the voyages au long cours, 
under which designation come the voyages that extend beyond 
a sufficiently large radius from Paris; the cabotage interna- 
tional, or voyages between French and foreign ports situated 
within this limit; and the cabotage frangdis, which comprise 
voyages from port to port in France, or between France and 
Algeria. The new bounties will differ according to the class 
to which the vessel belongs, and for iron ships, or ships be- 
longing to lines receiving a subvention from the State, the 
premium will be 60f.a ton. Makers of marine engines will 
also benefit under the new law, though premiums will not be 
se unless the engines are destined for vessels that have 
come nationalised. Upon vessels on which the State has a 
claim in the event of war special premiums are accorded; 
the sailing ships must be more than 80 tons burthen, and the 
steam vessels more than 100 tons; they must, moreover, belong 
either to the long cowrs, or to the cabotage international. The 
bounty is further increased 25 per cent. on all steamships 
that are built from designs that have received the approval of 
the Department of the Marine, and in consideration of this 
the vessels are required to carry free of charge despatches and 
other correspondence of the Minister of Commerce, as well as 
parcels that may be sent by the Postal Administration. 
Upon the other hand, no cost will be entailed upon these 
vessels for the service of pilots. Of the premium accorded to 
the vessels 3 per cent. will be deducted for the benefit of the 
marine invalid fund, which is devoted entirely to the relief 
of French sailors, or of their families, who may be victims of 
accidents at sea. This new law is looked upon favourably by 
everyone concerned, and it is fairly certain that it will be 
passed at an early date. 


A PROJECTED NORTHERN RAILWAY. 


A RAILWAY project of magnitude is being considered in the 
North by municipal dignitaries. It seems to embody the 
construction of a line from Manchester to Newcastle-on- 
Tyne, and thence on to Glasgow—a rather remarkable 
variation. Only the outlines of the scheme are known as 
yet, but it is assumed that it would pass through Darlington, 
Stockton, West Hartlepool, and Sunderland, whilst from 
Tyneside the route to Glasgow would strike through 
Hawick. It is obvious that such a scheme is one of great 
magnitude; that from its nature it would arouse very strong 
opposition from more than one of the great railways; and 
that it would precipitate a parliamentary contest of great 
moment. As far as could be ascertained, there would be 
a mileage of between 300 and 400 miles—so that the scheme 
would be far greater than anything that has been proposed of 
late years—indeed, so vast is it that it seems very doubtful 
whether the necessary surveys and plans could be made in 
time for the next session. There is another feature that is 
adverse to the proposal, and it is that the proposal is made 
after a period of dulness seems to have set in in the great 
manufactures that are to be found in the districts that 
would be penetrated, and when the needs of fresh facilities 
for traffic are not so greatly felt. But as far as can be 
learnt there would be some popular feeling aroused in favour 
of the scheme, in part because it is unquestionable that some 
of the ports have the idea that their wants are neglected by 
the present railway. The timber traders, for instance, at the 
chief ports of Durham have for more than a year been com- 
plaining of inadequate facilities for the needs of their trade ; 
and there are others who have expressed similar ideas. It 
would not be certain that all the wants of the localities 
would be met. On the other hand, there are conflicting 
claims for the main line of the new scheme to pass in 
different parts; and thus it is obvious that when all the 
details are known, some of those who now give support to 
the idea from general dissatisfaction would not continue to 
support it. Butthe fact that a scheme so large has been pro- 
jected, and that at least some steps of moment have been 
taken to introduce it to the northern public, are proofs that 
there are wants in the estimation of traders for new addi- 
tional railway facilities in the county of Durham, and 
indeed, from the banks of the Tees to the Tyne. Of the 
other features of the scheme it is impossible to express an 
opinion until details are better known from official sources. 


THE FIVE DAYS’ FIASCO. 


‘“‘ As you were,” is the order of the day in the coalfield. Last 
Saturday week saw the end of the five days-a-week scheme. 
The colliers quietly returned to the old arrangement, and the 
stop-day was itself stopped. As an experiment it has been 
worth doing. The miners’ leaders have been preaching a 
policy of restriction for years. They were able to carry their 
theories into practice, were left a free hand in the doing of it, 
and in the end had to undo their own arrangements, confess 
them a failure, and hark back to the accustomed ways. The 
beauty of the whole thing is that the doctrine of idleness, as 
applied to the coalfield, has been exploded without any great 
harm to anybody. A considerable number of surface-men, 
and other workers engaged in the duties outside actual coal- 
getting, grumbled a good deal at being compelled to go about 
doing nothing, whether they liked it or not. They mur- 
mured at the loss of wages, and kept giving audible expres- 
sion to their discontent. But the coalowner found very little 
difference. He soon discovered that the weight brought to 
bank was almost equal in the five days to what it had been in 
the six. Under any circumstances, he got as much coal as he 
had orders for. The general public were not one penny the 
worse when they were not under the thumb of the middleman; 
where they were they had to pay “through the nose,” as 
usual. The miner himself began to feel it irksome that he 
could not work when he liked and “ play” when he liked ; 
and, finally, chafing under the coercion of an iron rule of 
idleness on Saturday, gave it up; and now the six days are 
again established as a week’s work. It will be a long time 
before any more experiments are made again, and the lesson 
taught in the coalfield will not be lost in other departments 
of British industry. All heroic expedients to force up the 

rice and keep down the output are certain to collapse in the 
ong run. “ Rings,” “corners,” “syndicates,” ‘ combina- 
tions ’’—by whatever name they are called—are simply con- 
spiracies against the public, and foredoomed to failure as 
flagrant and foolish violations of the immutable laws of 
supply and demand. 


PUMPING ENGINES AND COAL MINING, 


A NOTABLE example of the utility of steam pumps is forth- 
coming from the Midlands. Without the assistance of 
mining engineers in this particular, the Midland coalfield 
would quickly cease to exist, but that it continues, with aid of 
this character, to thrive, is clear from the recent annual 





meeting of the South Staffordshire Mines’ Drainage Commis- 
sioners. During the year ending the 30th of June, the quan- 
tity of water raised has been 20,368,095 tons. No fewer than 
274 tons of water have been raised in the Tipton district for 
every ton of mineral mined, and this has been done at a cost 
of 0°18 of a penny, or less than a farthing per ton of water 
raised. When it is remembered that had it not been for the 
pumps the colliers could hardly have brought to the surface 
an ounce of the 739,197 tons of coal raised during the 
year. it will be seen that in Staffordshire, as in some other 
parts of the kingdom, owners and lesses of mineral property 
are entirely dependent upon the operations of pumping 
engines. The Commissioners’ pumps have at times had very 
heavy work to do, the “ come” of water in February reaching 
11,000,000 gallons a day. The engineering works in con- 
nection with the further drainage of the Tipton district by 
driving levels are being pushed forward, but circumstances so 
far have not been favourable toa rapid development. Nego- 
tiations on behalf of this district have been carried on for 
several months with the Treasury and the Public Works Loan 
Commissioners, with a view to an advance for this purpose. 
The somewhat sudden dissolution of Parliament, however, 
unfortunately prevented the arrangement from being carried 
out during the recent session. It is, however, satisfactory to 
note that the matter is still progressing, and that a special 
report to the Public Works Loan Commissioners is being pre- 
pared by a Government official on these proposed new engi- 
neering works. The new works would cost many thousands 
of pounds, but would render possible the mining of enormous 
quantities of coal at present unobtainable. 


BRITISH TRADE ABROAD. 


THE issue of the Board of Trade returns lest Saturday 
affords a convenient opportunity of examining our national 
balance sheet of business for three-fourths of the year. Itis 
an important stage in commercial progress, for no material 
change is at all likely now this year. There is a decrease 
both in imports and exports; the former to the extent of 
£2,602,906, and the latter to the value of £1,680,684. A note- 
worthy falling-off is in the imports of raw materials for textile 
manufactures. During the month the value of imports in that 
section exhibited a diminution of £1,131,955, as compared 
with the corresponding month of 1891. On the nine months 
the decrease is £6,366,441. These figures logically follow what 
Lord Masham has recently been setting forth in a Sheffield 
paper. The firm of which he is the head—Lister and Co., of 
the Manningham Mills, Bradford—has had to cut down its 
roll of workers to one-half, and there is danger of the great 
Saltaire establishment having to close its doors altogether. 
There is no mystery about it all. Hostile tariffs shut the 
manufacturer out of the market; and as the call for his 
finished goods falls away, he has no need for his mill hands. 
In metals and metal manufactures there is a decrease of 
£5,616,056 ; which, with the falling-off in textile fabrics, and 
a third section—manufactured, or partly-manufactured 
articles—account for £13,342,146 of the total decline for the 
nine months, £16,964,608. These sections, be it noted, all 
embrace articles which require the services of skilled work- 
men. It is ominous that the “drop” is almost entirely in 
the three industries which are the backbone of British handi- 
crafts—iron, steel, and textiles. With the winter approach- 
ing there are signs of deeper depression, and the immediate 
future is regarded by thoughtful people with grave misgiving. 








LITERATURE. 


A Pocket-book of Electrical Rules and Tables, for the Use 
of Electricians and Electrical Engineers. By JOHN 
Mvuwnro, C.E., and ANDREW JamriEeson, M. Inst. C.E., 
F.R.S.E. London: Charles Griffin and Co. 1892. 

A.THoUGH this is the eighth edition of this pocket-book, 
it has received considerable revision and some additions 
as compared with the seventh edition, which have 
brought the number of pages up to 677. One of the 
additions consists in a more complete set of electrical 
engineering symbols, the object being to get electrical 
engineers and electricians to use the same symbols. 
Professor Jamieson has done much to make the symbols 
used easily remembered, and this is the first step towards 
securing uniform practice among those who use them. 
It must be remembered, however, that very few electrical 
engineers use the formule and many of the symbols 
employed in them frequently, and hence a pocket-book 
may lose some of its usefulness if the authors assume 
that the symbols are always in everyone’s memory. 
Anyone engaged in practical work may easily become 
rusty as to these symbolic meanings, and it is question- 
able whether in many cases it would not be more in 
accordance with the purpose of a pocket-book if the 
significance of the symbols was given with most sets of 
formule. Something should also be done to prevent the 
confusion that might easily arise, as, for instance, from 
the similarity of the letters used for mass and for 
magnetic flux, and the same letter as until recently used, 
with various indices, to represent various things, inclu- 
ding Kapp lines, and now not so used. This pocket-book 
is, however, so complete that it is an essential to every 
electrical engineer, but if it is to remain of value to 
engineers it must respect the usage of practical men, and 
not import as necessary things that are only professorial 
fads. We may suggest that its value would be materially 
enhanced if reference were given at the proper places to 
the systematic books and papers which deal fully with 
the subjects referred to. 
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THE LEEDS ARC LIGHT SYSTEM 


MESSRS. GREENWOOD AND BATLEY, LEEDS, ENGINEERS, 





THE LEEDS ARC LIGHT SYSTEM. adjusted, the automatic regulator will act promptly and 





| without any further attention, except an occasional dusting. 


Arc lamps are, as a rule, only used for the lighting of | It is claimed that with the Leeds arc light system it is possible 
streets, large open spaces, public buildings, and factories | to run incandescent lamps in series with arc lamps. Such 


possessing lofty rooms. In such cases the distribution of the | 
current to the lamps, if placed in parallel, involves a capital | 


outlay for copper leads sometimes approachingin cost the value | Number of 


lamps— 


of the electric generators and lamps combined, even when | 2000 N.C.P. 
Bree tis 


allowing a very considerable loss of energy in transmission. | 


These facts are well known to electrical engineers, and | : 


wherever possible series arc lighting is resorted to for 12 
economic reasons. 16 
The following is a short description of a system of series 20 


Tests of the Leeds Arc Dynamos. 
Speed— 


4 Current Brake H.P. 
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are lighting devised by Messrs. Greenwood and Batley, of incandescent lamps of (o11se must use the same current as 
Leeds, who have devoted themselves to the task of producing | the arc lamps, and they are fitted with holders and switches 
a highly-efficient, compact, and economical apparatus:— | to be put in and out at will. The lamp switch is illustrated 
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Fig. 2—LEEDS DYNAMO AND REGULATOR GEAR AND CIRCUIT 


Fig. 1 shows the general arrangement of a 20-light dynamo, ; by Fig. 3. As shown, the lamp and field circuit is open, and 
with the regulating gear attached. By Fig. 2 we can trace | no current is passing round field magnets, although the cir- 
the circuit represented in diagrammatic form. The field- | cuit from brush to brush, C to C',is closed. When theswitch 


magnet poles of the dynamo have two small projections, 
which serve as a magnetic field to a little flat -ring 
armature M, which is provided with an ordinary com- 
mutator, and a pair of brushes receiving a weak current 
through an automatic reversing switch. This switch consists 
of an electro-magnet, energised by the main current; an 
armature L, which can make contact with either of the 
terminals a and b; and two resistances R, consisting of 
carbon rods about jin. in diameter, and some Gin. long. The 
slightest variation of the electro-motive force in the main 
circuit will cause the armature L to make contact through 
a or b, as the case may be, and send a current through the 
armature M in one direction or the other, and thus cause 
the latter to revolve forwards or backwards. By virtue of 
this rotation of M the circular rack S, supporting the brush 
holders of the dynamo, will move slowly—it being driven 
through a smell train of wheels geared to the spindle of M— 
and thus adjust the position of the dynamo brushes to suit 
the electro-motive force demanded by any number of arc 
lamps arranged in series. We are informed, contrary to the 
expectations of some electrical experts, there is no “hunting” 
in the regulating gear—that the energy used in actuating it 
is exceedingly small, and that the efficiency of the whole 
machine at various loads is remarkably high. The following 
figures which have been sent us, were obtained from tests made 
ona 20-light machine will show this most clearly. The 
machine was driven by an electric motor, the brake horse- 
power of which was easily ascertained, running at a constant 











speed of 750 revolutions per minute. The current was con- | 
stantly at 10 ampéres, and the average voltage measured | 
47 volts per lamp. 

The regulator absorbs only 21 watts, or, as we are informed, 





Fig. 3-LEEDS LAMP SWITCH 


lever S Lis thrown over, which takes place very suddenly, 
owing to the action of the jerk lever J L, and spiral 


only about one-quarter per cent. of the maximum load. | spring S §,, the end of the lever S L tekes into circuit 


There is no sparking at the contact maker, and, when once 


block C B,, and the circuit being closed, the fields are 





—— 


energised by the current, which now ses b 

circuit C to C B,, thence through a roun yn Aad = 
on through eas to circuit block C B,, thence by — 
8 L to C B, and lead C'. Fig. 3 must only be taken as re = 
senting the type of the lamp switch, as in parts the engraving 
is only of a diagram character. The economy, simplicity a 

utility, of having both arc and incandescent lamps run { 

series from the same dynamo will be appreciated, es ane 
in such cases as the lighting of mills, factories, an publi, 
halls, where the greater part of the lighting is done by mean 
of arc lamps, but where a few incandescent lamps would a 
useful in offices and rooms forming part of the premises, 











HISTORY OF SUPERHEATING IN FRANCR, 


M. A. Mater, in his chronique for the French (iyi) 
Engineers’ Society—published in the May Bulletin—observyeg 
that most works on the steam engine published before 1850 
are absolutely silent on the question of superheating saturated 
steam; and he considers it—Budlletin for July—only due to 
the late C. Jullien to mention a few of the ideas, very remark. 
able for the period, expressed in the “ Manuel complet du Con. 
structeur de Machines Locomotives *’—Paris: Roret, 1842 
that regretted member of the society. 

This work, the second title of which is “ Essai sur UN point 
de départ a adopter dans les perfectionnements dont les motenys 
sont susceptibles,” especially describes three improvements 
proposed by the author, viz. :—(1) Expansion variable by hand 
at any moment; (2) heating of the steam over the fire-box : 
(3) draught by exhaust or insufflation at will. The second 
of these arrangements, observes M. Malet, constitutes a verit. 
able superheater, although it is not mentioned. M. Jullien 
formed the roof of his fire-box in a thick cast iron plate, and 
obliged the steam, by partitions, to pass over this plate 
before reaching the regulator. It would appear that he only 
proposed to vaporise the water drawn along by the steam, 
the proportion of which he estimated, according to the ideas 
then in vogue, at 30 per cent. As the actual quantity was 
much less, a considerable degree of superheating must have 
been obtained. Although the arrangement proposed by M., 
Jullien does not appear very sure and practical, especially for 
pressures higher than the 4 kg. per square centim. or 60 Jb, 
per square inch—then in use, his observations in support of 
it deserve attention; and his work, now forgotten, might be 
read with advantage. 

In connection with this subject, M. N. J. Raffard has 
communicated to M. Malet a few particulars as to the 
origin of superheating in France. M. Raffard, formerly 
assistant to M. Kientzy, constructor of steam engines in 
Paris, had heard the latter say that superheating had for a 
long time been adopted in Alsace, but that it had to be 
abandoned on account of leakage and excess of temperature 
which were impossible to avoid. 

Recalling this fact, and having his attention drawn to the 
question of superheating, M. Raffard searched the archives 
of the Conservatoire des Arts et Métiers, and found a 
patent dated 20th November, 1827, granted to Becker, 
mecanician, Strasburg, for a high-pressure engine, in which 
the steam, before producing its effect, is exposed to a very 
high temperature. This patent, which is probably the first 
relating to this question granted in France, mentions the 
temperature of 210 deg. C., and the instantaneous production 
of steam at a very high temperature by the injection, into 
tubes of small diameter which compose the boiler, of 
quantities of water slight in proportion to the power of the 
engine. 

This idea is met with again in other old patents, especially 
that granted to Quillacq, dated 3rd July, 1849, for “Un 
emploi de la vapeur non saturée surchauffée.” It is especially 
remarked on this patent that the superheated, non-saturated 
steam causes a saving of fuel irrespective of the class of 
engine in which it acts; that this system of vaporisation is 
applicable to all engines; and that it always causes saving, 
with high or low pressure, with or without expansion, and 
with or without condenser. The “claim” is formulated as 
follows :—‘ C’est la production de cette vapeur, quelque soit 
le liquide qui l’a fournit, qui constitue notre brevet.” The 
following remark also occurs :—‘‘The boiler must have a 
‘ fly-wheel’ of heat, which is obtained by increasing its mass, 
especially in the parts brought into contact with the flame, 
even if a fusible metal, such as lead, zinc, or mercury be 
interposed; but cast iron best fulfils the conditions of 
economy and regular evaporation.” 

On August 9th, 1849, an addition was made to the 
Quillacq patent for the use of a re-heater separated from the 
boiler by valves, by means of which the equilibrium of 
tension is established between the saturated steam of the 
boiler and the non-saturated steam of the re-heater. The 
drawing appended to the patent shows a Cornish boiler, 
with the grate placed, as usual, in the inner tube. The hot 
air passes into the inner tube of a re-heater of annular form, 
surrounds it on the outside, and then returns to the boiler, 
the bottom of which it heats before finally ascending the 
chimney ; and dampers permit of regulating the temperature 
of the re-heater by cutting off communication with the 
current of air from the fire-grate. The description also 
mentions that, in the application of the re-heater, it can even, 
under certain circumstances, be heated directly, but in that 
case the precautions named in the original patent must be 
observed for the production of non-saturated and super- 
heated steam. a 

On January 29th, 1850, M. Montchenil patented an addition 
to the Quillacq patent, for a re-heater consisting of a series 
of small tubes placed inside a large tube, which latter 
receives the flame or gases from the fire-box. The drawing 
appended to the patent specification shows a locomotive, 
surmounted by a large horizontal tube containing the series 
of small tubes which constitute the re-heater, while dampers 
permit of regulating the temperature of the re-heater by 

rmitting or suppressing the entrance of air from the fire- 
ag and also communication with the chimney. 

Finally, on January 30th, 1851, M. Raffard patented 6 
reservoir of dry or slightly superheated steam. In this 
apparatus the saturated steam from the boiler, after being 
expanded to the desired degree by an expansion valve, 
becomes dried and superheated by passing through 4 tube 
which traverses the boiler, and then makes its way to the 
engine through a pipe with a jacket, in which circulates 
saturated steam from the boiler—a method of superheating 
which has often been proposed since, and has lately been 
applied in practice. 





—by 








In our notice of the Roots oil engine fitted by Messrs. 
Vosper and Co,, the address of this firm was incorrectly given as 
Southampton instead of Portsmouth, 
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LETTERS TO THE EDITOR 
(Continued from page 327) 


oN THE PARTICULAR FORMS WATER ASSUMES ON STEAM 
ENGINE CYLINDER WALLS AND PASSAGES, 


gyz,—There has been some discussion on the Continent lately on 
this gubject. A large amount of water is certainly condensed on 
ngine cylinders, and the question is,—Does it take the forn of 
ime drops, dew, or of the finest mist! Are these particles of 
moisture at rest or in motion on the internal surfaces during the 
different parts of the steam aud exhaust stroke? The relative 
temperature of this water on the surfaces to that of the walls and 
steam will depend a good deal upon this point. The quality of 
the steam, and also the temperature of the walls, will also, doubt- 
iggs, affect the forms of water. | 204 

By fixing to an ordinary cylinder indicator cock a small cylin- 
drical glass apparatus, with double sides, and with air in the 
annular space between them, the condensed steam on the glass and 
jron surfaces can be seen and observed, and its character approxi- 
mately determined. In different engines the moisture on the 
surfaces varies much—from drops of about jin. diameter to the 

mist. 

ye oe apparatus, with vertical glass walls and metal covers, 
gives the con itions more like those of a working engine. There 
are two valves, one for the inlet and one for the outlet of the 
steam. ‘The following rapidly changing phenomenon can then be 
seen and studied : Condensation of water on all the internal glass 
and metal surfaces during the steam stroke, with immediate 
evaporation at the open‘ng of the exhaust; no repose nor 





CYLINDER CONDENSATION—STEAM STROKE 


uniformity, but rapid and constant motion of water 0. all the 
surfaces, 

It may interest your readers—with your permission—to see a 
copy of the enclosed two instantaneous photographs taken lately 
by my son, from this apparatus, or glass revealer; cne from the 
surfaces during the steam stroke, and one during the exhaust 
stroke. The photographs were obtained when working with 301b, 
of saturated steam, about 26in. of vacuum, the cylinder filled and 
emptied thirty-four times per minute, and the walls not heated. 
Daring the steam stroke mist and drops of all sizes, from about 
y}ain. up to at least hin, diameter are seen in rapid motion on the 
giassand metal walls, and very few films. On the opening of the 
exhaust, again movements on the surfaces and violent ebullition, 
evaporation of the mist, smaller drops, and most of the water. 
All the drops on the cold walls during the exhaust stroke are, how- 
ever, not evaporated, but the largest drops are seen to break away 
in the middle, under the reduced pressure. 





CYLINDER CONDENSATION--EXHAUST STROKE 


Two cylindrical glasses with steam in-the annular space, forming 
4 steam jacket were next used, to see what difference, if any, 
there would be on the internal surfaces, all the other conditions 
being kept the same. In this case, only the finest white mist was 
momentarily observed on the surfaces with immediate dis- 
appearance at exhaust, no other drops were visible. In this last 
experiment the glass walls were much hotter than in the first. 
The weight of steam used was measured in both cases, and 
indicator diagrams were taken, but no piston was used. ‘T’he steam 
Was cut off at about one-fifth. 

A photograph has also been taken of the wet vertical surfaces of 
the jacket, and as the conditions are so different to those inside 
the cylinder, the character of the moisture on the surfaces is, as 
might be expected, also very different. When the drops inside 
the cylinder are a little larger than jin.—3 mm.—or say 4 mm., 
oa run down the vertical sides and drop off the top horizontal 

r. 

The eye follows with difficulty the storm of fog, mist, and drops 

of various sizes dashing against the walls in all directions. 
omake the subject clear in a few words is not easy, and the 
only excuse for this rather long letter. © BRYAN DoNKIN, JUN. 

Bermondsey, October 10th. 


, Sir,—Although your readers have, no doubt, followed with much 
er the recent correspondence on cylinder condensation, and 
ave had the evils of wire-drawing and obstructed passages com- 
meet on, I have waited in vain for a working reason to be brought 
orward as to why a loss in efficiency should arise where there is no 
apparent loss of heat. In the absence of any such theory, allow 
ine to suggest that the presence of water in dry steam which has 
= on its way to the cylinder through tortuous passages, and 
Which I think is an admitted fact, is due to the change of a portion 





of the heat into electricity, in the same manner that in the old- 
fashioned steam electric machine a portion of the heat expended 
under an insulated boiler blowing to waste through an obstructed 

assage was obtained in the shape of electric energy. It may, 
therefore, be that a considerable percentage of the power leaks 
imperceptibly into the foundations, and whether this is much or 
little could, no doubt, be ascertained without much difficulty in 
some of the experimental engines attached to our universities. If 
the loss is found to be of considerable magnitude, it will emphasise 
most strongly your editorial remarks in the current issue, 

I would —— at the same time, as a matter of curiosity, that 
the question of what becomes of the heat equivalent of the power 
absorbed in the friction of journals should be looked into. Many 
of your readers have had cases where a loss from friction was known 
to exist, with all the bearings running cool, and it is suggestive in 
this consideration that, so far as 1 am aware, surfaces of electrically 
dissimilar metals work best in contact. 

Apropos to your remarks respecting ‘‘ roughness in steam 

assages,” in the construction of the engine recently made by 

essrs, Hick Hargreaves and Co,, for the York-street Spinning 
Company, to which allusion has been made once and again in your 
columns, I had most strongly in view the value of easy bends, and 
the necessity of recognising that steam of 1701b. pressure is a fluid 
of very considerable density, and the passages through their whole 
course from the boilers to the condenser are exceptionally free, to 
which is due no doubt much of their economy. But it is a curious 
commentary on your editorial, that the top of the high-pressure 
cylinder diagram, to which Mr. G. R. Bodmer alludes, is the one to 
which the steam has most difficulty of access; the presence of water 
on the top of the piston, which is not easily disposed of in a vertical 
engine, may account for some of the deficiency, but at the same 
time, | fancy the bulk of it is due to the unavoidable sharp turn at 
the top. Since the diagrams were taken which were published in 
your issue of August 26th, and the valves arranged to give more 
equal cut-off, the same inequality between the top and bottom of 
the high-pressure cylinder persists. We shall shortly have the 
means of not only ney measuring the steam used, but also 
the quantity of injection, and I hope shortly to carry out a series 
of tests that may throw some light on the subject. 

Holywood, Belfast, A. Basi WILSON, 

October 10th, Consulting Engineer. 





NOTES ON FIRST PRINCIPLES,—NO. III. 


Sir,—The acceptance of one more contribution on this subject 
will serve to bring it to a perfectly definite conclusion, representing 
therefore a practical gain. No argument about the destructibility 
or indestructibility of matter can—we may observe—lead to any 
definite result; we are entirely thrown on experiment here. 
Moreover, Mr. Herbert Spencer's argument, viz., that we are 
precluded from imagining annihilation on the special ground 
that ‘‘ nothing cannot become anobject of consciousness ”—‘‘ First 
Principles,” page 177—certainly cannot hold, and for the reasons 
already specified in the two preceding letters in THE ENGINEER of 
August 12th and September 9th, Substitute, on the other hand, 
Mr. Spencer’s own affirmation on page 68 of the ‘‘ First Princi- 
ples ””—on the subject of the “‘ Relativity of all Knowledge ”—and 
we may get nearer the truth, viz.: ‘If respecting the origin and 
nature of things we make some assumption, we find that through 
an inexorable logic it inevitably commits us to alternative impos- 
sibilities of thought; and this holds true of every assumption that 
can be imagined,” page 68. 

Therefore Mr. Spencer himself implies—if the above remark be 
taken as true—that any argument referring to the destructibility 
or indestructibility of matter ‘‘ inevitably commits us to alternative 
impossibilities of thought.” Itis easy to prove this with all the 
rigidity of a problem of Euclid. For (1) matter—take a continuous 
fluid, for example—cannot be conceived to resist a pressure to 
which no limit is set—i.¢., an unlimited pressure—tending to crush 
it into no volume, for the simple reason that the unlimited is incon- 
ceivable. We cannot conceive resistance to it, for we obviously 
cannot imagine unlimited power of resistance, which the fluid 
would require to have, to resist unlimited pressure without yield- 
ing; and any yielding means annihilation. For we hold to the 
axiom—or suppose it admitted—that two things cannot occupy the 
same place at the same time, so the fluid already occupying all 
space cannot be crushed into itself. If it yields at all, then it must 
be annihilated. It cannot be said then that ‘‘ the ultimate incom- 
pressibility of matter is an admitted law of thought ”—‘‘ First 
Principles,” page 177, On the contrary, the incompressibility—and 
therefore indestructibility—of the fluid matter is not strictly con- 
ceivable, on the ground of impossibility of conceiving unlimited 
power of resistance to pressure, 

Now for No, 2 argument regarding destructibility. Alterna- 
tively, we cannot imagine it possible for the continuous fluid to 
yield to the pressure—supposed capable of augmentation without 
limit ; unless indeed we are prepared to admit that such pressure 
is a sufficient cause for reducing the volume of any portion of the 
fluid to nothing. If this cannot be conceded, then (1), yielding to 
the pressure—involving annihilation—is incomprehensible; (2) 
resistance to the pressure—if unlimited—is incomprehensible. In 
other words, both the indestructibility and the destructibility of 
matter are equally incomprehensible, 

Hence we have beautifully and in the most simple and con- 
sistent manner arrived at the ‘‘alternative impossibilities of 
thought,” as might be expected, or must be expected when 
‘respecting the origin and nature of things we make some 
assumption.” This is surely final, and settles the question for 
ever. Experiment alone can enable us to form a decision as to 
the indestructibility—or not—of matter; and the verdict will 
approach more and more closely to certainty, the greater the 
range of time and space experimented through. But no @ prori 
—in the sense of abstract—argument can teach us anything here, 
but leads logically and certainly to the “‘alternative impossibili- 
ties of thought ;” as in all fundamental things. 

It is scarcely necessary, perhaps, to comment on the inconceiva- 
bility—if not absurdity—of infinitely hard atoms resisting destruc- 
tion, For the harder a body is—suppose the atom a sphere—the 
less it yields to the pressure of another atom, and consequently 
the less is the area of the surface of contact between the two 
where the pressure acts. Now the less the surface—of contact— 
is, the greater obviously is the intensity of a given pressure con- 
centrated on that surface; and, consequently, the less is the 
tt to resist suck pressure without abrasion or crushing, 
Infinite hardness, then, of spheres or such like bodies, which 
reduces all resisting contact surfaces to points, allows no resistance 
at all; since it makes even the smallest finite pressure, of two 
such atoms against each other, infinite in intensity, and, conse- 
quently, irresistible in its crushing powers, Even incipient yield- 
ing means destructibility. 

ides two colliding bodies stopped in no distance at all—as 
two infinitely hard colliding spheres would be, since they cannot, 
ex hypothesi, yield mutually at their encounter—would involve an 
infinite mutual pressure at impact, no consequence how slow the 
colliding velocity ; such pressure being, in addition, infinitely 
intensified by concentration on a mere point. 

Hamburg, September 19th. 8. TOLVER PRESTON, 


GASEOUS FUEL FOR CEMENT BURNING. 


Sir,—In your issue of 10th June, in the course of a very inter- 
esting leader on ‘‘ Gaseous Fuel for Cement Burning,” you make 
some remarkable statements on the overburning of cement clinker. 
As one who, in company with Mr, Carey—‘‘ Minutes of Proceed- 
ings,” Inst, C.E., vol. cvii., pp. 438, 44—cherishes a belief that 
Portland cement can be spoilt by overburning, I beg space to 
record some of my own observations which seem to justify that 
belief, and hope thereby to elicit further information on the 
subject, either from your own able pen or from those of your 
reader's interested in the production of lighcteas cement, 


Among the commonest forms of spoilt clinker are those ‘‘ glassy 
masses of fused material” for which you, with perfect justice, say 
the coke ash is partly responsible, and the acid lining of the kilns 
for the remainder. Probably no one will traverse your assertions 
on this point. But you are advocating other systems of burning, 
and if we go so far as to admit that in an ordinary dome kiln we 
are not likely to attain a temperature high enough to overburn 
properly proportioned cement materials, it does not follow that 
with gaseous fuel, or in kilns embodying something of the regenera- 
tive principle, we may not spoil the clinker by overburning. 

Dr. Michaelis’ name is no doubt one to conjure with; but one 
may, I trust, be forgiven for taking the evidences of ones 
senses, first-hand, in preference to the learned doctor’s oxy- 
hydrogen blow-pipe experiments. Take, for instance, masses of 
what I still prefer to call overburnt clinker, and have sometimes 
seen drawn from a Hoffman kiln. Certain parts of the charge in 
the Hoffman kiln come in contact with hardly any of the solid 
fuel, and certainly with very little of the coal ash. Assume a 
liberal figure for the fuel, say 20 per cent. of the weight of the 
clinker produced ; our coal contains 8 per cent. of ash, which by 
analysis has the following proportion of acid constituents:— 
SiO, 50 percent., Al, O, + Fe, O, 348 per cent., but also contains 
Ca O 6°3 percent. Even if the whole of this ash combined with 
the clinker, it could hardly account for the slag-like masses 
occasionally found. 

To satisfy myself on this point, and to be sure that I had not 
before me a case of what M. Le Chatelier calls ‘‘les poussiéres 
lourdes,” I once made a careful analysis of some of the stuff which 
was completely vitrified, but which disintegrated spontaneously, 
and had very feeble setting powers. In the table A is the composi- 
tion of this almost inert powder, and B that of cement from the 
well burnt clinker of the same charge, which had a tensile strength 
of 400 lb. per square inch at seven days, gradually increasing to 
700 1b, at six menths, 


A B 

Loss on ignition .. 0°80 _ 
1 Ov os she oe 21°65 22°55 
Aly U3 + Fez O3 .. 14°75 13°60 
| Se: - eee 59 02 60°40 
Mg O ee «4, ae ca 2°20 2°45 
H. 8 0,4, alkalies and loss 1°58 1°00 


It may be mentioned that the alumina and ferric oxide are present 
in the clay used in about the proportion of 2 to 1, so that in the 
cement there is about 9 per cent. of Al, O;. 
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CHINESE BAMBOO SCAFFOLDING 


The variation here shown in chemical composition is not sufti- 
cient to account for the vast difference in physical properties, and 
any light which can be thrown upon the change which prolonged 
heat principally—and, as I think, too high a temperature to a 
lesser degree —produces in cement clinker, will be a very welcome 
addition to our knowledge of the subject. 

Recently I prepared with special care a mixture of raw materials 
containing about 75 per cent. of calcium carbonate, which, burnt 
in the sample kiln, gave an exceptionally fine cement. A small 
portion of the same mix was placed in a platinum crucible, care- 
fully protected, and subjected for half an hour to the highest 
temperature attainable in a smith’s fire, The result was a mass 
with glazed surface, vitreous fracture, and dirty brown colour, in 
no way resembling the fine, woolly, green clinker from the sample 
kiln, and differing quite as widely after pulverising from the 
sample of cement prepared from the true clinker. The vitrified 
mass was pounded very finely, so that all passed through a sieve of 
about 150 x 150 meshes; but, 24 hours after gauging, it was quite 
soft, and even after 36 hours could be easily scraped away with the 
finger nail, although set sufficiently to be placed in water, where it 
has since acquired some degree of hardness. But such stuff, 
whether produced in the laboratory or in a gas-heated furnace, 
ought not to be called Portiand cement, and certainly would not 
find purchasers as such. 

It is a far cry from China, but I trust you will consider the 
subject of sufficient interest to justify some further treatment, 
editorially or otherwise. 

Macao, August 29tb. A. H. Hewitt. 


P.S.—As an object possibly of some interest to engineers at 
home, I take the liberty of sending you a photograph of the 
Chinese system of scaffolding as exemplified during the building of 
our Hoffman kiln chimney, The chimney is 150ft. high and 5ft. 
inside diameter at the top. The scaffolding is constructed almost 
entirely of bamboos, lashed together by ribands of split bamboos, 
not a nail, rope, or chain being used in any part of the structure. 
It is customary to contract with a Chinese, who provides all mate- 
rials and sends men to erect them as the work progresses and 
removes them on completion. ‘The scaffold illustrated cost £19, 
including the roof of palm leaves for protection from sun and rain, 





and which was raised seven times during the work. 
Macao, August 29th. A. H, H. 
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HEWITSON’S HIGH SPEED DEAL SAWING FRAME 





HIGH SPEED DEAL SAWING FRAME. 


Owr1ne to the excessive competition that has arisen of late 
years in the wood-converting industries, sawmill engineers have 
recently devoted considerable attention to increasing as much 
as possible the output of the various machines employed. As 
an example in this connection, we illustrate herewith a high- 
speed deal frame—Hewitson’s patent—now being introduced 
by Messrs. Powis, Bale and Co., Appold-street, Finsbury, 
London. The machine is made with two separate swing or 
saw frames, driven by separate crank shafts, and is practically 
two separate machines combined in one frame. It can be 
used for two kinds of work at the same time, and one half of 
the machine can be stopped for the sharpening or replacing 
of saws, whilst the other half can continue working, thus 
effecting a considerable saving in time, and obviating the 
necessity of stopping the whole machine. The deals are 

sed through the saw by means of a new form of 
feed, the ordinary grooved wheel and pawl arrangement 
usually employed being done away with. In its place leather 
driving bands working from the crank shaft are employed. 
These operate a vibrating a At the foot of the 
pendulum is a small grooved friction wheel mounted on a 
spindle. This gears into a larger grooved wheel mounted on 
& spindle running across the frame of the machine. These 
two friction wheels are brought into contact by means of a 
weighted lever. On this second spindle is mounted also a 
worm, which gears into a suitable worm-wheel, which 
operates on either vertical or horizontal feed rollers as may 
be required. Amongst other advantages claimed for this 
belt feed, it has been found in practice that when the saws 
get dull the feed belts will slip, and thus the saws are pre- 
vented buckling and damaging the wood. The swing frames, 
guide strips, crank shafts, and all ae are made of steel, 
combining as far as may be strength with lightness. All the 
working parts are made adjustable for wear. The frame is 
speeded to make 380 revolutions per minute. 

We are informed by the makers that carrying a few saws 
this frame has cut at the rate of 5ft. per minute. This is, 
however, an outside speed, but with a full complement of 
saws, we understand, it has worked for some months in a 
London saw mill at the very fast rate of 4ft. per minute. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Pneumatic gun carriage.—Tests have recently been made at the 
Ordnance Proving Grounds, Sandy Hook, of a pneumatic gun 
carriage for 10in. guns. The gun itself is a 10in. breech-loading 
rifle, 29ft. long, weighing thirty tons. The carriage traverses a 
semi-circular track, and is worked by compressed air. The 
traversing and loading are effected by one man, and the carriage 
traverses very rapidly. The recoil swings the trunnions back 
120 deg., and lowers the gun 8ft. vertically. The recoil is taken 
up by air cylinders, the compressed air raising the gun into position 
after reloading. When the gun is in position the projectile is 
raised to the breech, sent home by a rammer operated by com- 
pressed air, and the powder charge loaded in the same way. The 
gun is then elevated and trained by the same power, operated by 
the gunner, who is not ex to fire, but is guided by means of 
mirrors and reflectors. e@ gan can be fired, lowered, sponged, 
reloaded, elevated, trained, and fired again in five minutes, or 
loaded, traversed, and fired in one minute, Experiments in 
operating the gun by manual power, to see if it could be so handled 
in case of accident to the compressed air plant, showed that the 
gun could be traversed over the half circle in forty-six minutes, 
and loaded, elevated, and fired in twenty-seven minutes; while the 
elevation and oe could be effected without difficulty. The 
weight of the gun and carriage is about eighty tons. The projec- 
tiles weighed 5751b., and the powder charge was 240 Ib. e 
recoil was within 12in. of the buffers at 3 deg. elevation, within 











7in. at 5 deg., and within 6in. at 6 deg. The general operation of 
9 gun carriage was found to be satisfactory to the ordnance 
officers, 

New York State canals.—With a view to the improvement of the 
facilities of the very important traffic on the New York State 
canals, it is proposed to hold a convention this autumn, under the 
auspices of the Canal Improvement Union, some time before the 
political campaign opens, to ider the question of improving the 
canals, and the plans for carrying them into effect. The principal 
canal is the celebrated Erie Canal, which was authorised in 1817, and 
completed in 1825. The others are the Oswego Canal and Champlain 
Canal. By these canals there is through navigation between New 
York harbour and the Hudson River, and the St. Lawrence River 
and the great lakes. In the eight years—1884 to 1891—the total 
receipts of grain at New York were 588,247,311 bushels, of which 
286,456,942 bushels came by canal, 265,944,722 bushels by rail routes, 
and 5,845,647 bushels by river and coastwise routes. But while the 
railways have been improving their tracks, and using more powerful 
engines and larger cars to increase their capacity for traffic, compara- 
tively little has been done on the canals. The canal rates control the 
rail rates ; when the canals are open the rates are about 24 to 34 
cents per bushel on canal and rail, but when the canals are closed in 
the winter the rail rates go up to 7 and 74 cents. The use of 
double-header boats and steamboats with consorts makes it desirable 
to lengthen the locks to facilitate the traffic, and to give a uniform 
depth of 7ft. The canal boats have a capacity of about 250 tons. 
There is also a project to rebuild the Erie Canal as a ship canal, 
available for vessels drawing 18ft. of water between lake ports 
and New York. : 

Natural gas pumps.—In consequenee of the failure of pressure 
of natural gas from the wells in Ohio, the North-Western Ohio 
Natural Gas Company will put in a large pumping plant to force 
the gas through the mains to Toledo, Detroit, and other places on 
the pipe lines, and also to increase the flow of gas by drawing it 
from the wells. The great suction power will increase the 
amount of salt water which comes from the gas-bearing rock, but 
this will be provided for by a set of automatic drips or traps to 
prevent its entering the omer cylinders. There will be two 
pumps, with a capacity of displacing 13,000,000 cubic feet of gas 
or air per twenty-four hours, Even this powerful pumping station 
can produce artificially but a small portion of the natural power 
and energy that were wasted in the early days of natural gas. 
The Huatson well alone, which was drilled in 1890, had a ed 
equal to three times that of the new pumping station. Nearly 
every well in that section had a capacity as large as this station, 
but waste that is almost inconceivable now hastened the present 
conditions, and compels the use of artificial for natural pressure if 
the company is to continue to supply its customers. In Pennsyl- 
vania the supply of some of the natural gas plants has been so 
much ioteeel that the companies have had to refuse new 
customers, in order to maintain the supply already contracted 
for. Possibly pumping will be resorted to here as well as in Ohio. 

A large sailing ship.—The largest wooden merchant sailing ship 
in the world has recently been launched at Bath, Me., and was 
named the Roanoke. She is 345ft. long over all, 49ft. beam, 
29ft. depth of hold; 3539 tons gross tonnage, and 3400 tons net 
tonnage. The bowsprit and stem are of steel, and the stringers of 
iron. The frame is of selected Maryland oak, with a yellow pine 
keelson 8ft. Gin. high. She has four masts, three square-rigged 
and the jigger fore-and-aft rigged, and carries thirty-two sails 
aggregating 15,000 square yards of canvas, Wire standing rigging 
is used, set up by turnbuckles, The truck of the mainmast is 
188ft. above the spar deck, 210ft. above the keel. The mainyard 
is 95ft. long. She has three decks, with a raised poop deck 150ft. 
long. The main cabin is 46ft. by 25ft. She was launched with 
masts in are requiring only the crossing of yards and bending of 
sails to fit her for sea. She will go to New York with a cargo of 
ice for ballast, and will there take a general cargo for San Francisco, 
via the Horn, There are two 4-ton main anchors, with 200 fathoms 
of chain cables, and two lighter anchors. The furling and reefing 
of sails will be done by steam power, the only hands required on 
the yards being to stow the canvas and pass the gaskets. The 
Roanoke is the fourth of her class. The Rappahannock was burned 

y spont bustion of a cargo of soft coal off Juan 
Fernandez in November, 1891. The other two are in service 
between New York and San Francisco. She will carry a crew of 
thirty men, which will be “pt sufficient with the steam power to 
do the heavy hauling. The shipyards which have built these four 
vessels will now confine themselves to iron shipbuilding. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THis has been the week of the quarterly meetings, the Wolver. 
hampton gathering taking place yesterday, and the Birmingham 
meeting to-day—Thursday. At both events there was a fair attend. 
ance, to-day’s meeting indeed being large, including a good number 
of iron and steel masters, and merchants, and general Consumers 
from most of the other iron producing districts, and tin-plate many. 
facturers from South Wales, and tin-plate buyers from Liverpool, 
The tone of the gatherings was hardly so good as had been ex j 
by attendants from a distance, and some of the local iron an steel. 
masters were also disappointed at the business developed, Stil] 
business was certainly no worse than at the Midsummer gatherings’ 
and the circumstance that trade has now entered upon the last 
quarter of the year, when demand not infrequently shows improve. 
ment, should inspire hope for the future. 

It does not appear that consumers of manufactured iron arg 
desirous of buying ahead much, and the orders given out in Bir. 
mingham to-day were not individually of an extensive sort, But 
there was a fair consumptive demand for early delivery, and it is 
one of the most satisfactory features of the market, that whenever 
orders are pee: immediate execution is specified as an absolute 

ity o pt A continued bareness of stocks in gop. 
sumers’ hands is hereby argued, which bodes well when a reviya] 
shall make its presence felt. The principal buyers to-day of 
finished iron were local operators, in satisfaction of the needs of the 
immediate district. 
t Merchant orders for export were anything but large or numerous 
and it is evident that much languor still characterises foreign 
demand. Indeed, this was the burthen of merchants’ reports, 
ts Prices? did not§show much alteration on a quarter ago. The 
marked iron houses re-declared the £8 figure for common bars, and 
£8 12s, 6d. for the Lord Dudley Company’s brand which has existed 
since January of last year when prices were reduced 10s, per ton, 
Best marked bars remained at £9 rag Y sacaueng bars £8 10s., hoo; 
£8 10s., best hoops £10, sheets, to w. g., rolled b 
houses £9, and boiler plates made by the same firms £9 to £10, 
Medium quality and merchant bars continued at £6 10s. to £6 lis, 
a drop on the year of 5s. Common bars showed a drop of 10s, per 
ton on a year ago, the £6 5s. to £6 7s, 6d. figure of the October 
quarterly meetings of 1891 having now become £5 lds. to£6. The 
chief demand for bars at date is in the medium and common 
descriptions rather than in marked sorts, the high price of the 
latter causing consumers to satisfy themselves with the other 
qualities, 

Hoops and strip iron show little change in price upon three 
months ago, but are 5s. easier than at the October meetings last, 
The present price for strip is £6, and hoops fluctuate from £6 5s, 
to £6 10s, and £6 12s. 6d., according to quality. Demand for hoops 
is much better at the present time than for tube strip, and this 
difference in the proportional activity of the two branches seems 
likely to continue, since the wrought iron tube trade is at present 
very quiet and prospects are not buoyant. 

Much complaint was again heard at to-day’s meeting concerning 
the state of the sheet iron trade. The lack of vigour which stil] 
characterises the orders coming forward from the galvanisers is a 
serious matter to the sheet mills, which are now only irregularly 
employed, though some makers to-day reported rather more doing, 
The falling off of the Australian demand for galvanised sheets, 
following upon the decline also of the South American and some 
other of the leading foreign markets, has not yet been recovered, 
and it is this which is talieg to the existing depression. Prices 
of sheets were to-day 10s. down on the October meetings of 1891, 
as rds singles, the earlier figure of £7 5s. to £7 10s. having 
oon tseme £7 easy. Doubles showed a drop of more than 7s, 6d, 
on the year, the quotation a year back having been £7 12s, 6d. to 
£8, as against £7 5s. to £7 10s. to-day. Compared with three 
months ago, however, the price has improved 5s, to 10s., the 
quotation of the midsummer meeting having been £7 to £7 5s, 
Galvanised corrugated sheets are cheaper on twelve months ago by 
£1 to £1 5s. per ton. The official minimum then was £12 1bs, to 
£13, while at the present the figure is £11 10s., and some sales are 
taking place at as low as £11. The recent drop in spelter accounts 
for the increased ease lately observable in prices, ; 

Plates are in good call at date for tank and wagon building and 
girder sorts, but boiler plates have to run a severe competition 
with steel. Common plates are quoted £8, and boiler plates at £9 
to £10, 

It is interesting to compare the present prices of finished iron in 
this district with those of this same date two years ago. In 
October, 1890, marked bars were selling at £8 10s., or 10s. above 
the present time; good merchant bars £6 15s. to £7, and common 
bars £6 5s, upwards, also a rise of 10s, Black sheets were £7 10s. 
for singles, £8 for doubles, and £9 for lattens, an advance of 10s. 
per ton as to the first two compared with this date, and an advance 
of £1 in lattens. Galvanised sheets were £12 17s. 6d. for 24-gauge, 
or an advance of £1 12s. 6d. upon present rates; and tube strip 
was £6 15s., which was 15s. per ton above existing quotations. 

The recent drop in spelter, resulting from the weakness of the 
Spelter Syndicate, and from the increased importations of 
American spelter into this country, is having an important effect 
upon some of the iron industries in this district. The galvanised 
iron tube makers have met, and have considered list prices 
with reference to the lessened cost per ton of galvanising 
these commodities under the new spelter prices, Galvanised 
sheets are also easier by perhaps some 5s. to 10s. per ton. 
Spelter is now quoted £18 15s. to £8 17s. 6d, in the London 
market. 

The pig iron trade was not particularly active at the quarterly 
meetings, though some fair sales were made alike of imported and 
native brands, and the belief is indulged that during the next two 
or three weeks increased contracts will be booked. Buyers, how- 
ever, do not appear hardly so eager as a few weeks ago to buy 
forward, Prices, however, remain strong. It is encouraging to 
note that at the quarterly meetings a year ago similar strength 
appeared in the pig market as is noticeable to-day, and this 
revival was prolonged throughout the last quarter of the year. An 
advance of 2s, to 3s. per ton was established in Midland pigs during 
the quarter ending with the October meetings of 1891. As regards 
the exact price quoted a twelvemonth ago and now Lincolns are 
slightly easier, while Derbyshires and Northamptons remain at 
practically the same figure. Lincoln pigs a twelvemonth ago were 
quoted 49s, to 50s., and Derbyshires 46s. 6d. to 47s., and North- 
amptons 46s. There was a moderate inquiry to-day for Midland 
pigs, and agents quoted firmly at recent rates, asking : Northamp- 
tons, 45s. 6.; Derbyshires, 46s. 6d.; and Lincolns, 48s. 6d. to 
50s., which in each case was a slight advance upon last quarterly 


meeting. 

‘Alling Staffordshire hot-blast pigs to-day were quoted 62s. 6d. 
to 65s., which represents an improvement of 2s, 6d. upon last 
quarter-day, and an advance to the same extent upon the beginning 
of the year. Part-mine Staffordshire pigs are also from 1s. 6d. to 
2s, dearer than three months ago, and common sorts show an 
advance of, in some cases, almost 2s, 6d. : rer 

The number of blast furnaces blowing in the Midland district 
shows no increase on the quarter, one furnace having been blown 
out in Derbyshire, as against one extra lighted in Leicestershire. 
The total number now blowing in the Midland district is sixty-four, 
divided as follows:—Derbyshire, 32 out of 53 built ; Leicestershire, 
4; Lincolnshire, 13 out of 21 built; Northamptonshire, 10 out of mi 

ottingham, 4; and Wiltshire, 1 out of 5 built. The want 0 
employment which these figures argue for the Midland blast ." 
naces at profitable prices is a serious matter; but it is difficult, - 
present, at any rate, to see howimprovement on any large scale is to 
effected. Oniya considerable advance in pig iron prices would induce 











the Northampton, Derbyshire, and Lincolnshire blast furnace owners 
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to much increase the present scale of production. In North and 
South Staffordshire and Shropshire there is an increase of one 

on the quarter in the number blowing. The figures 

ow stand at: orth Staffordshire, 17 furnaces working out of 
10 built ; South Staffordshire, 29 out of 79 built; and Shrop- 
shire, 1 out of 5 erected. By the end of the year, however, 
more furnaces will be blowing. As recently announced, 
two furnaces are being got ready for religbting at Nether- 
ton by Mr. J. H. Pearson, and other increases in make are 
promised. They will not, however, it is certain, be of 
sufficient importance to affect prices, and the existing strength in 
the pig market may be safely regarded as likely to be maintained. 

Steelmasters are tolerably busy upon engineering sections, in- 
cluding channels, tees, and similar descriptions, and also in billets, 
blooms, and other sorts for rolling down purposes. There is a 

deal of competition, and rates are consequently very un- 
settled, but the following tigures represent, approximately, the 
value of mild steel at works in this district :—Blooms, £5 5s, ; 
les, £5 15s. ; bars, £6 ; girders, £6; ordinary plates, £6 10s, ; 
a boiler plates, £7. ‘The Lilleshall Steel ‘Com ny quote: 
Billets, £4 15s.; steel wire rods, £6 10s.; bars, £7; and tank 
£7 10s. 
ary coal trade is somewhat quiet as regards demand, orders not 
being an average for this time of the year, but prices are fairly 
held. 
“The total quantity of iron and steel exported during the monthof 
September as shown by the Board of Trade returns just issued was 
967,603 tons, as compared to 283, 806 tonsin the roe: cam month 
of 1891. This was a decline of 16,203tons, or about 6 per cent. The 
value of the past month’s exports was £1,933,965, as against 
£2,085,691, a decline of £151,726, or 7 per cent. During the past 
nine months there were exported 2,026,924 tons, as compared 
with 2,509,026 tons in the like period of last year, a drop of 
482,102 tons, or 19 per cent, The value is given at £16,319,652, 
as against £21,053,110, a decrease of £4,733,458, or 22 per 
cent. Among the iron exports proper, the September figures 
show an increase only under the head of hcops and sheets, the 
advance in value of the gross exports aay | equal to about 14 per 
cent., a8 com with the figures for September, 1891. In pig 
and puddled there is a fall of nearly 4 per cent., in bar and angle 
30 per cent., in rail 19 per cent., in wire 48 per cent., and in 
cast and wrought 15 per cent. Steel, unwrought, shows a slight 
advance, and in tin-plates there is on the month’s figures an 
advance of 9 per cent., and in tin, unwrought, of 44 per cent. 

The total quantity of copper exported last month was 112,991 cwt., 
an increase of 16,065 cwt., or 16 percent, Its value was £289,495, 
an almost imperceptible increase upon the gross value of the 
smaller exports in September, 1891. For the nine months the 
quantity exported was 1,086,080 cwt., as compared with 972,533 cwt. 
in the corresponding period of last year, an advance of 113,547 cwt., 
or nearly 12 per cent. Its value was £2,806,226, as against 
£2,871,211, a decrease of £64,985, or 24 per cent. 

Owing to the low prices now prevalent in the constructing 
engineering trade, the workmen in the employ of Messrs. Cochrane 
and Co., bridge and girder manufacturers, Woodside, near Dudley, 
have met the employers, and, in order to assist them to compete 
in the markets, have consented to submit to a reduction of 5 per 
cent. in wages all round. The workmen number nearly 1000. 

In connection with the decease announced last week of Mr. 
E. Fisher Smith, formerly of Staffordshire, it is reported that 
during the time he was the Earl of Dudley’s mining agent, he 
witnessed some of the most remarkable vicissitudes, among which 
were alternating high and low prices, and long-continued and 
costly strikes of workmen, that the South Staffordshire coal and 
iron trades have ever encountered, In 1872-3, owing to the great 
demand consequent on the Franco-German War, coal and iron 
more than doubled their values, Coal from being for many years 
8s,, rose to be 18s, a ton ; pig iron rose from £3 to £8; and finished 
iron—common marked bars—advanced from £7 to £16 per ton. 
These extraordinary values continued for about twelve months, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The outlook of trade all through presents the same 
discouraging features that I have referred to in my notes for some 
time past. ere is no confidence in the future to enter into trans- 
actions beyond those of the merest hand-to-mouth character. The 
exceptional lowness of stocks in outside brands of pig iron, and the 
cost of production, help to keep up prices, both for raw and manu- 
factured material, but the tone of the market throughout is weak. 

The Manchester Iron Exchange on Tuesday was fairly attended, 
but the business being put through, both in pig and finished iron, 
was again extremely small. In pig iron, except that most of the 
Scotch brands were firm at late rates, the market showed a weaken- 
ing tendency. Lancashire makers still quote on the basis of 
44s, 6d. for forge and 46s, for foundry, but, with very little busi- 
ness coming forward at these figures, they are scarcely firm at 
their full rates, For district brands quotations are also unchanged, 
Lincolnshire still averaging 43s. 6d. for forge to 45s. 6d. for foun- 
dry, and Derbyshire 45s, for —— to 48s. 6d. and 49s, for foundry, 
less 2}, delivered Manchester. There is, however, very little doing 
in any of the district brands, but Derbyshire makers are mostly so 
fully sold for the present that they are just now practically inde- 
pendent of business in this market. Lincolnshire makers, however, 
are beginning to feel the lessened weight of buying, and in some 
cases both forge and foundry qualities could be bought at 6d. under 
the above quotations, Middlesbrough iron shows a continued 
downward tendency, and good foundry brands do not average more 
than 47s, 10d., net cash, delivered is Mendlinites, Scotch iron, on 
the other hand, fully maintains late rates, and delivered at the 
Lancashire ports, Govan is not quoted under 45s, 6d.; Carnbroe 
and Eglinton, 47s, 6d.; and Glengarnock, 48s. 6d. per ton, net, 
prompt cash, 

In the position of the finished iron trade there is still no change 
whatever to notice, One or two of the local forges have secured a 
fair amount of work recently ; but generally manufacturers are not 
kept going more than from hand to mouth, and no better prices are 
obtainable. Delivered in the Manchester district, Lancashire bars 
still do not average more than £5 15s.; North Staffordshire, £5 15s. 
to £5 17s, 6d.; sheets, £7 5s. for Lancashire to £7 7s. +} and 
paacird £6 5s, for random, up to £6 10s. per ton for special cut 

Ss, 

he steel trade continues in a very unsatisfactory condition, both 
a8 regards raw and manufactured material, and business is only 
practicable at altogether unremunerative prices. Occasionally 
small sales of good foundry hematite are made at 57s. 6d. to 58s., 
less 24, delivered here ; but for quantities, much lower figures are 
quoted. and district makers of steel billets are not now 
quoting more than £4 10s, net, delivered Manchester, and even at 
this figure business is very difficult. The excessively low prices 
that have recently been ruling for steel plates have apparently 
— in the stoppage of some of the Lancashire plate mills, 
and considering that po pee just now obtainable must be very 
considerably below acti cost of | ere gers this is not to be 
Wondered at, The best qualities of steel boiler plates, delivered 
- this district are not fetching more than £7 per ton, and the 
ower qualities are obtainable at £6 15s. to Bs 17s. 6d., with 
——— tank plates re | freely at £6 5s, per ton, Other 
€scriptions of manufactured steel are obtainable at similarly low 
—— and the explanation to some extent is that the present 
pressed tion of the shipbuilding trade is throwing a large 

bang of material upon the market. 
n the metal market business continues very slow, but I hear 








that manufacturers have been considering whether or not to |b 


— the recent reduction in list rates for brass and copper 


No improvement can be reported as . the engineeri 
, D nent ca ngineering 
industries of this district, but ts anything, the condition continues 


to become gradually worse. Some of the heavy stationary engine- 
building establishments are still kept tolerably well engaged, and 
a few of the leading machine tool makers who have specialities are 
able to secure a fair amount of new work, which keeps them pretty 
fully employed; but generally, there is a continued slackening 
activity. Amongst machinists, the depression, owing to the very un- 
satisfactory condition of the cotton trade, is being very severely felt. 
Short time is practically general throughout the principal works 
of the district, and some of the leading establishments are simply 
running one half their shops alternate weeks, whilst a large inusler 
of hands have been recently discharged. Locomotive builders, 
as reported of late, are but very indifferently off for work, and in the 
marine engineering and shipbuilding industries the completion of 
orders in hand goes on, with no new work of any moment coming 
forward; The monthly reports of the trades’ union organisations 
connected with the engineering industries are not yet available, but 
from the information I am able to gather, they are certain to 
show a very considerable increase in the number of unemployed. 
In some cases it is not only in twos and threes, but in batches, that 
each day out-of-work raembers are putting themselves on the books 
for donation benefit, and this is only corrobation of the reports I 
hear of the considerable discharge of workmen from many of the 
establishments throughout the district. 

The forthcoming winter session of the Manchester Association of 
Engineers, which was opened by a social gathering of members on 
Saturday, promises to be of exceptional interest. One special 
feature has been introduced by setting apart an evening for the 
discussion of topical engineering questions, the object being to 
enable members to submit for consideration any practical question 
of engineering difficulty which may have occurred in ordinary 
workshop routine. This is following on the lines of some of the 
American engineering societies, who have found such an evening to 
be by far the most interesting in connection with their sessions for 
discussion, and it is hoped that it will be the inauguration of many 
similar tings in tion with the Manchester A tion 
of Engineers, Another open discussion night has been set apart 
for dealing with the best mode of construction and lubrication of a 
main bearing ; and Mr, C. R. Iorns is to read a paper on ‘‘ The 
Relation between Employers and Workmen in Engineering 
Works,” which cannot fail to lead to interesting discussion. Other 
papers | agree during the session are one by Mr. Alfred Saxon, 
on “The Comparison of Friction in Cotton-mill Engines and 
Gearing with the Actual Work done.” Another by Mr. B. R. 
Thwaite, of Liverpool, on ‘‘The Economic Possibilities of the 
Generation of Electro-motive Force in the Coalfields, and its 
Application to Industrial Centres,” which will be of special interest 
to engineers in this district, where the application of electricity in 
mining work, not only for lighting, but for motive purposes, has for 
some time past been a question that has occupied very considerable 
attention. Other papers which will be read during the session 
include one by Mr. J. Marshall, of Hyde, on ‘“‘ Felt Hat Manufac- 
ture and Mac inery,” and another by Mr. A. G. Brown, of Bolton, 
on ‘‘Calorimeters.” 

There is a continued increasing demand for the better class round 
coals suitable for house fire purposes, which are now moving off 
fairly well at full list rates; but apart from this, trade remains 
without improvement, Common round coals continue in very 
indifferent request for iron making, steam and general manufac- 
turing purposes, and ordinary qualities do not average more than 
7s. 6d, at the pit mouth, with prices irregular where anything like 
quantities are to be dealt with. Engine classes of fuel move off 
fairly well, but supplies are plentiful, and some of the inferior 
descriptions are a drug on the market. Lancashire coalowners 
are holding pretty steadily to late rates, buyers averaging 6s. to 
6s. 3d., the best qualities of slack quoted at 5s, to 5s. 3d., medium 
sorts 4s, to 4s. 3d., and common at 3s. 3d. to 3s, 6d., per ton 
at the pit. Very cheap supplies are, however, now coming 
in from outside districts, and these are necessarily tending to 
weaken the market, 

In the shipping trade only a very quiet demand is still reported 
for steam , which is readily obtainable at about 8s, 6d. per ton, 
delivered at the ports on the Mersey. 

Barrow.—The hematite pig iron trade is very quiet, and orders 
are comparatively few in . The busi doing in Bessemer 
qualities is steady, and the consumption is considerable. In forge 
and foundry iron, however, there is a very slow trade. Transac- 
tions are noted at 49s, 74d., net cash, for warrant iron, and at 50s. 
to 5ls., net f.o.b., for parcels of Bessemer iron. The actual 
transactions during the week are of small importance, either in 
warrant or makers’ iron, Stocks of metal have increased this 
week, but only to the extent of 192 tons. They now represent 
36,025 tons, or 108,062 tons less than at the close of last year. 
Forty furnaces are in blast, compared with forty-three in the 
corresponding period of last year. 

Steelmakers are only busy in the heavy departments, and princi- 
pally in the heavy rail trade. Orders are well held, and a good 
winter’s trade is already assured, but the demand is lifeless for 
light and colliery sections, Heavy rails are still quoted at £4 3s, 
In steel shipbuilding material there is a very quiet business doing, 
and orders are not largely held. The mills have been at work 
during the week, but they are short of orders, and probably next 
week both the Siemens-Martin furnaces and the several mills in 
this department will be stopped, owing to want of orders, Plates 
are quoted at £5 10s, per ton, angles at £5 10s., and boiler-plates at 
£6 15s. Other branches of the steel trade are very quiet, and next 
to no business is being done in billets, tin bars, hoops, slabs, or 
merchant qualities generally, 

There is nothing new to report in the shipbuilding trade. New 
orders are few, and it is not probable that during the ensuing 
months of the year there will be any improvement to note, In 
the meantime, builders are fairly busy, and orders are being nego- 
tiated. Marine engineers have a good programme of work before 
them, but the strike at Barrow continues, although there are now 
some hopes of an early resumption of work on the basis of a com- 
promise, 

Iron ore is weak in tone, and average qualities are selling at 
9s. to 9s, 6d. per ton net at mines. 

Coal and coke are steady at late rates, but there is not much 
doing either on domestic or shipping account. 

Shipping is quiet. The exports of pig iron and steel during 
the past week amounted to 21,286, compared with 10,712 tons in 
the corresponding week of last year, an increase of 10,564 tons. 
The aggregate wor” this year so far amount to 565,645 tons, 
compared with 747,324 tons in the corresponding period of last 
year, a decrease of 181,579 tons, 




















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ALTHOUGH the coal trade at present is rather deficient in anima- 
tion, prices are fairly maintained. A good quantity is being sent 
to the metropolis, which must now be pretty well supplied, as 
evidenced by the delay in clearing wagons, The consumers do 
not pay any less, in spite of the supply having more than over- 
taken the demand, At the pits, which are working fairly well, 
the quotations are:—Silkstones, from lls. to 12s. per ton; 
Barnsley, from 10s. to 10s. 6d. per ton; Flockton, 9s, 9d. to 
10s. 3d.; other qualities, from 8s, 9d. to 9s, 6d. per ton. The 
railway companies are taking an average tonnage, Barnsley hards 
still making 9s, 3d. to 9s. 9d. per resp, Arse 8s, 3d. to 8s. 9d. 
Gas coal is about at the old prices, with a good inquiry. Steam 
coal dull, and manufacturing fuel in moderately steady request. 

The official returns showing the quantity of coal sent to Hull 
from the whole of the Yorkshire collieries for the past nine months, 
as been issued. For that period, the weight has been 
1,695,408 tons, compared with 1,758,846 tons in the corresponding 


months. During September the Yorkshire collieries sent to Hull 
174,816 tons, as compared with 221,584. This shows a serious falling 
off, viz., 46,768 tons ; the exports only reached 75,607 tons, against 
115,807 tons, a decline of 40,000 tons. The markets which show 
the heaviest decreases are for Sweden and Norway, North Russia, 
and Germany. Messrs. Newton, Chambers and Co., Limited, 
Thorncliffe Collieries, are at the head of coal-producing firms in 
Yorkshire. In January they sent rather more than 10,000 tons to 
Hull ; in April the weight had increased to 27,880 tons. Then the 
quantity began to diminish, until in July only 7104 tons were sent, 
and in August the trade went lower still, to 4912 tons, while 
last month the delivery from Thorncliffe was represented by 
4440 tons, as against in September of 1891, 10,210 tons. 

The Board of Trade returns for the last month show a steady 
decline in the exports of hardware and cutlery, the value sent out 
of the country in September having been £182,337, against 
£220,059. For the nine months of the year the value was 
£1,632,979, as compared with £1,881,280. The principal increas- 
ing markets have been the United States and Chili. For the com- 
pleted portion of the year the business done with the States has 
amounted to £186,287, which is about £12,000 better than in the 
corresponding period of 1891. In Chili there is now welcome 
evidence that the revolutionary troubles have done their work. 
Hardware and cutlery were sent to that market during the three 
quarters of the present year to the value of £42,319, against 
£12,091 for the similar period of 1891. On the month the progress 
is still more gratifying—£5182 as compared with £997 for the 
corresponding period of last year. The Argentine Republic is also 
taking a better turn, the trading showing a slight advance last 
month. British Possessions in South Africa are also better. The 
chief decreasing markets are Brazil, which has fallen from £18,154 
to £6646 on the month; British Possessions in East India, from 
£21,392 to £18,888 ; and Australasia, from £48,371, to £26,814. 

Steel, on the other hand, is somewhat more satisfactory. The 
value of exports during the month is £169,456, an improvement to 
the extent of £9000; for the nine months, £1,310,443, which shows 
an increase of over £70,000 on the steel exports of the past nine 
months of 1891. The United States market exhibits a decrease of 
£4000 on the month and the increase of nearly £50,000 on the 
completed portion of the year. A significant feature is the large 
quantity taken by Germany—an advance of £7500 on the month, 
and of £20,000 on thenine months. The lesson is obvious. The 
Germans, who have adapted themselves more readily by their 
facility in producing lower grades of goods to the necessity of 
hostile tariffs, are extending their business in the Indian and other 
colonial markets. They buy Sheffield steel for their cheaper 
cutlery and tools, and are thus able to say with truth, ‘‘ made of 
Sheffield steel,” which is the next best thing to ‘‘ made in Sheffield.” 
Helland, France, and British North America, all show lessening 
business, 

At a special meeting of the Sheffield Chamber of Commerce on 
Tuesday, Mr. Alexander McNeill, a member of the Canadian Par- 
liament, addressed the ‘members on the question of imperial 
reciprocity. Mr. McNeill isthe member who in April last moved 
a resolution in the Dominior Parliament involving the reduction in 
the duties on home products, as soon as Engiand should accord 
preferential treatment to the produce of Canada. The address 
was very able, and Mr. McNiell was warmly thanked. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

IN no respect is trade better this week than it was last week, 
but rather are both demand and prices worse, and everything 
points toa very quiet winter. Statistics are all unfavourable, 
especially in the shipbuilding industry, on which the iron and steel 
trades of this district largely depend. Lloyd’s returns show that 
the activity in shipbuilding is at an end, and that the number of 
vessels in course of construction and on the books of the builders 
is much less than it wasa year ago. Not since 1885 has the out- 
look in the shipbuilding industry been so unsatisfactory as it is at 

resent ; and of the orders in hand very few will yield a profit. 

ey are mostly for cargo boats, and for the faster class of vessels 
there is no demand. At many of the yards the builders are con- 
structing steamers on speculation, in order to afford work for their 
hands, but generally the yards could turn out twice as large a 
tonnage as is now being built. This dearth of business reacts upon 
the plate and angle manufacturing and the engineering industries, 
and it is reported that one of the best known engineering establish- 
ments is shortly to be closed, no orders being on the books, It is 
not only marine engineering but also general engineering that is 
suffering from the depression, and the proprietors of such works 
find it very difficult to make ends meet. It is stated that Messrs. 
Richardson and Sons, of West Hartlepool, one of the best known 
engineering firms in the North, have not been so slack as at present 
for the last twenty years, and the worst of it is there is no prospect 
of early improvement. Bridgebuilders, however, appear to be 
doing fairly well, as they have been all the year, especially on the 
construction of railway bridges. 

The outlook for pig iron makers is very discouraging, and this 
is the cause of the weakness in prices, for they can have no cause 
for complaint about their current deliveries, seeing that though 
they have so greatly increased their output by raising the number 
of their furnaces in operation to 90, they are sending away every 
ton of iron that they make, and will continue to do so all this 
month, so that there will probably be no increase of stocks. The 
oversea shipments are heavy just now, especially to Stettin, 
Stockholm, Cronstadt, and other Baltic ports, because the im- 
porters there are pressing heavily for deliveries without further 
delay, as the season is about to close. In addition to the deliveries 
that are usually made in October, there are to be executed 
the arrears of orders which should have been completed 
when the Durham miners’ strike was in progress. The furnaces 
were almost entirely idle during the three months of the 
strike, and it was two months more before they could produce 
regular quantities of the qualities required for shipment, so 
that they have had only about three months in which 
to work off their arrears, and are still behind. There is great 
pressure put upon makers to get the iron away to Baltic ports this 
month, and the number of furnaces now in operation—ninety— 
is none too many. It is clear, therefore, that if prices were 
regulated by the quantity of iron made and delivered, there 
would be no weakness, but it is the unfavourable outlook 
that is causing quotations to droop, Next month the deliveries 
must be considerably less than they are at present, for not 
only will shipments be smaller, but local consumption will 
have slackened, and an increase of stocks will result. There is 
not the Scotch demand to fall back upon now, as for the present 
this has been in great part lost through the higher relative prices 
of Cleveland iron. It does not yet appear that Cleveland can do 
without the Scotch custom, which only last year took more than 
one-fourth of all the Cleveland iron made, and something must be 
done in the way of further reducing — to less than Scotch, if 
stocks are not to increase rapidly. e old difference in prices 
might be restored if Scotch iron were to advance, but that event 
does not seem probable. It certainly seems as if it would be 

reatly to the advantage of this district if fewer furnaces were 
oe at work during the winter, as it is probable that ninety will 
prove to be too many. The stock is certainly small at present, 
and most firms would be able without inconvenience to hold a larger 
stock than they at present possess, but increasing stocks nearly 
always mean decreasing prices. There is another fact that is to 
be noted with respect to the increasing make, and that is that it 
is leading to advances in the cost of fuel, and it is unsatisfactory 
to have the —< —— increasing while realised prices are 
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consumed in this district, but the West Coast is taking more, and 
there are larger deliveries to Belgium, Germany, and Spain. Four 
of the eight blast furnaces at the Ferryhill Ironworks have been 
sold, the purchasers intending to dismantle them. These works 
have been idle for many years. They originally included ten blast 
furnaces, owned by the Rosedale and Ferryhill Iron Company, but 
two were razed to the ground. Mr. John Rogerson acquired the 
property, but they have never worked since before that, though 
two could readily be started if trade justified it; but the furnaces 
are not well situated for competing with those near the seaboard. 
Two of the furnaces at these works are the tallest in the world, 
being 103ft. high. 

The Cleveland ironstone miners recently applied for a 74 per 
cant. advance of wages, but on Tuesday the employers refused to 
concede this, and stated that there was nothing in the present 
position or prospects of the iron trade to warrant for a moment 
the consideration of the question of an advance. The state of 
trade in February last—immediately prior to the Durham miners’ 
strike—had caused the employers to intimate to the men that a 
reduction would shortly be called for. The strike having inter- 
vened, which caused the strengthening of the iron market, to- 
gether with the suffering which the men in Cleveland had under- 
gone as a consequence of the strike, resulted in the proposed claim 
being fora time abandoned. The spurt resulting from the strike 
appeared now, the masters said, to have spent itself, and the state 
of the market did not justify any claim for increased wages. 

The official accountants have ascertained that the net average 
realised price of No. 3 Cleveland pig iron during the three months 
ended September 30th was 39s. 0-43d. per ton, this being 0:89d. 
increase on the average for the preceding three months. Wages 
at the blast furnaces, which are regulated by sliding scale, will be 
raised one-fourth of one per cent., z.e., 5s. on each £100. 

The prices of Cleveland pig iron this week have fallen 6d. and 
in some cases 9d. perton. No.3G.M.B. for promptf.o.b. delivery has 
generally been quoted 39s. 3d., but 39s. has been taken, both by 
makers and merchants. Middlesbrough warrants have dropped to 
39s. 4)d. cash sellers. Connal’s stock on Wednesday night was 
10,625 tons, or 205 tons decrease this month. No. 4 foundry has 
been reduced to 38s., grey forge to 37s. 3d., and white to 36s, 3d. 
for prompt delivery. The price of East Coast hematite is well 
maintained, 48s. 6d. being the prompt price for mixed numbers, 
and the demand is fair both here and on the West Coast, in which 
latter district only 35,604 tons are held in the public stores; in this 
district no hematite iron appears to be held in stock at all, though 
the output is so much larger than it was. The exports of pig iron 
from Middlesbrough this month to Wednesday night reached 
23,749 tons, against 18,745 tons in September, and 36,128 tous in 
October, 1891, both to 12th. 

The finished iron and steel trades are very dull, and further 
reductions in prices are reported, especially in plates and angles. 
Steel plates have been sold at prices only 2s. 6d. above what has 
generally been paid for iron plates, whereas formerly they were 
10s. to 15s. per ton dearer. To-day iron ship plates are quoted 
£5; iron boiler plates, £6; steel ship plates, £5 5s.; steel boiler 
plates, £6 5s.; iron ship angles, £5; steel ship angles, £5 5s.; 
common iron bars, £5 5s.; best bars, £5 15s.; and best best bars, 
£6 15s., all less 24 per cent. discount and f.o.t. at producers’ works. 
Railmakers are well employed, but it is in old orders. The price 
of heavy steel rails is £4 2s. 6d., net at works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A MODERATE business has been done in Scotch pig iron warrants 
this week at from 41s. 74d. to 41s. 10}d. cash. Hematite pigs 
have been quiet, and nominally rather easier. Cleveland warrants 
were scarce, and 14d. to 3d. dearer, with very little business. 

The prices of makers’ iron are as follow :—G.M.B., f.0.b. at 
Glasgow, Nos. 1 and 3, 42s. 6d. r ton; Monkland and 
Carnbroe, No. 1, 44s. 6d.; No. 3, 43s, 6d: Clyde, No. 1, 48s. 6d.; 
No. 3, 46s. 6d.; Gartsherrie and Calder, Nos, 1, 51s. 6d.; Nos. 3, 
47s. 6d.; Langloan, No. 1, 52s. 6d.; No. 3, 46s. 6d.; Sum- 
merlee, No. 1, 52s. 6d.; No. 3, 47s. 6d.; Coltness, No. 1, 
56s. 6d.; No. 3, 49s. 6d.; Glengarnock, at Ardrossan, No. 1, 
50s. 6d.; No. 3, 47s.; Eglinton, No. 1, 47s. 6d.; No. 3, 46s. 6d.; 
Dalmellington, No. 1, 49s.; No. 3, 47s.; Shotts, at Leith, No. 1, 
52s, Le No. 3, 49s. 6d.; Carron, at Grangemouth, No. 1, 53s.; 
No. 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
amount to 6840 tons, compared with 8099 in the corresponding 
week of last year. There was shipped from the United States 365 
tons, Canada 650, Australia 350, France 80, Italy 880, Germany 
451, Russia 200, Holland 274, Belgium 75, Spain and Portugal 140, 
other countries $5, the coastwise shipments being 3290, against 
3461 in the same week of 1891. 

There are seventy-eight furnaces in blast, of which thirty-seven 
are producing ordinary and special brands, thirty-four hematite, 
and seven basic iron. The number blowing at this time last year 
was seventy-five. 

Stocks of pig irun in Connal’s stores have been reduced in the 
past week 4200 tons. 

There is rather more business doing in the hematite ore import 
trade, as a consequence of quarantine having been removed from 
Glasgow vessels in Spanish ports. Ore freights are easier, the rate 
from. Bilbao to Glasgow being now 5s. 104d. per ton. 

General founders are irregularly empioyed, some having a fair 
amount of work, while others are slack, and on the whole the 
tendency has been towards depression. 

The inquiry for cast iron pipes is fair, but contracts of import- 
anc2 that were expected to be fixed by this time are still pending 
s2itlement. Some think that by delaying these the cheapest 
market for raw material may perhaps be missed. 

One or two fair orders are reported to have been booked by the 
tube makers, but there is much room for improvement in this 
branch, several of the works doing little or nothing. A meeting 
of the Tube Association was beld this week. The proceedings were 
private, as is usual, but it transpired that there has been consider- 
able cutting of prices, not only by one or two firms who have 
always been outside the association, but among members of the 
association themselves. This is said to have been done more 
particularly in the North of England. The result of it is likely 
to be that one or two firms at least is likely to leave the association. 
The trade is at present passing through a rather trying time, 
but some are looking for a revival of export business at no very 
distant date. 

There is great scarcity of shipbuilding orders on the Clyde ; one 
or two vessels have practically been arranged for, but there isa 
great want of animation in the business. It is said that quitea 
large number of plans have been called for not only on the Clyde 
but elsewhere in connection with the projected building of ocean 
steamers. As little or nothing has come out of these, the curious 
report regarding them is current, that the ideas they contain are 
being carefully copied for the purpose of being used abroad. 

The makers of finished iron have been reconsidering their prices, 
with the result that bars have been reduced 5s. per ton. The 
lowest grade of common bars is now quoted £5 10s., second grade 
£5 15s., highest grade £5 17s, 6d. best bars ranging up to £6 7s. 6d., 
these rates being subject to the usual 5 per cent. discount for 
Clyde delivery. The prices of angles and nail rods have been 
reduced in proportion. The demand for all these articles is very 
backward. 

There bas been a meeting of the sheet makers of the West of 
Scotland to revise prices. On comparing notes it was found that 
there was a fair business doing, and that especially as regards 
steel sheets the makers of these are much better off for work 
than are the manufacturers of plates, one firm being indeed full 
up in certain grades of work to the end of the year. In these 
circumstances it was resolved to make no alteration in prices, 





which are as follow :-—Iron sheets, singles, £7 7s. 6d.; doubles, 
£8 2s, 6d.; lattens, £9 2s, 6d.; steel sheets, singles, £7 17s. 6d.; 
doubles, £9 7s, 6d.; lattens, £10 17s. 6d.; all less 5 per cent. 
discount for Clyde delivery. 

The steel trade is very depressed as far as ship-plates are con- 
cerned, and this is the staple of the business, One company is 
reported to be going in for the rail manufacture in the absence of 
jn hy for shipbuilding steel. Several firms have stopped follow- 
ing the downward course of the market. Their quotations are 
£6 for plates, and £5 7s. 6d. for angles. At these figures no 
busi can be obtained. Orders have been taken at £5 for 
angles, and £5 lds, for ship-plates, less 5 per cent. discount. 
There is very keen competition among several of the companies. 

There was shipped from Glasgow in the past week sewing 
machines to the value of £14,523 ; machinery, £5830 ; steel goods, 
£5075 ; and miscellaneous iron goods, £15,890, 

The coal trade is kept fairly employed in the export branch, 
inquiry sont | been again somewhat better for shipment, but the 
inland demand is very quiet. For steam and gas coal there is a 
specially poor market; prices show no material change. 

The reduction of 6d. per day in the colliers’ wages has taken 
effect in Lanark, Renfrew, Ayr, and Stirlingshire, either all over 
or partially, but there has been no break in the wages of the Fife 
miners, the trade there has been very busy owing to a brisk 
demand for coals for the Baltic. This condition of the business, 
however, is not expected to last more than two or three weeks 
longer, after which the probability is that Fife coalmasters will 
also reduce wages. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE returns for the nine months of the year are just to hand, 
and they total up much better than was expected when the coal 
depression set in. Cardiff has exported 8,795,629 tons of coal, 
28,040 tons iron and steel, 109,623 tons coke, and 200,140 
patent fuel. Newport totals are, 2,190,388 tons coal, 28,000 iron 
and steel, 1594 coke, and 46,999 patent fuel. Swansea gives a 
formidable total of patent fuel, amounting to 286,652 tons, coal 
1224 tons, iron 838, and coke 3997 tons. After all, the total of the 
year may show well, as Cardiff in the six days ended Wednesday 
last, exported nearly 240,000 tons coal, and this, with all the 
drawbacks of Mabon’s day, and irregular working at collieries. 

Notwithstanding a long period of depression, a certain amount 
of briskness has begun to characterise the steam coal trade, and 
though no distinct improvement can be reported in price, yet 
quotations are firmer. tt is, as 1 intimated last week, very ovident 
that coalowners, of the first rank especially, are not disposed to 
accept low figures, and will rather lessen the output, as some are 
already doing. This week several important collieries are working 
less than half-time. 

During the week there has been a large qey of tonnage 
come into Cardiff, and prospects for the month are by no means 
bad. Newport, too, keeps well up to the average, and at Swansea 
there has been much more activity at the port. Taking coal, 
Swansea exceeded its average by exporting 32,595 tons; and there 
was a large clearance of patent fuel, no less than 10,697 tons. 

The coal shipments from Swansea were:—To France, Spain, 
Germany, Norway, Italy, Russia, Rio de Janeiro, Monte Video, 
North America, and home ports. The anthracite of Swansea 
appears to be gaining favour, and prospects are good. As regards 
this class of coal, Swansea holds an unique position, and as 
mechanical appliances improve for the quicker combustion of 
anthracite, it will certainly still more grow in favour. Last winter 
there was a considerable increase in special stores for house use in 
Wales, and they appear to be again on the increase. 

The patent fuel shipments of Swansea were as follows:—France, 
2770 tons; Italy, 6027 tons; Algeria, 1900 tons. 

This week the demand for steam coal is certainly improving. 
The latest quotations on Change are as follows:—Best steam, 
10s. 6d. to 11s.; seconds, 10s. to 10s. 3d.; best Monmouthshire, 
9s. 9d. to 10s.; small, 5s. 3d. to 5s, 9d. For house coal a better 
inquiry is setting in, and it may be accepted as certain that large 
contracts will soon be entered upon. Best now commands 12s. to 
12s, 9d., No. 3 Rhondda lls. 3d. to 11s. 6d., brush 9s. 3d., small 
7s. to 7s. 6d. At Swansea coal rules—low steam from 9s, 6d. to 
10s.; seconds, from 8s.; and smal] from 5s. 9d.; through bitu- 
minous from 9s. 6d.; best anthracite, 14s. 9d. to 15s.; seconds, 12s, 
to 12s, 6d.; and ove kind ordinary, from 10s. 

Coke is in moderate demand. Cardiff prices 16s. to 16s. 6d., 
furnace foundry from 18s. to 19s., about a shilling per ton quoted 
less at Swansea. 

Patent fuel from 10s. 9d., Cardiff and Swansea. 
pitwood is from 17s. 

Rubio ore and other varieties are getting more into request, and 
prices are a shade firmer. Best Rubio is quoted at 10s. 9d. to 1ls., 
seconds 9s, 9d. to 10s., Garrucha 10s. 9d., Porman 10s. 6d. 

One would think from the better tone in the ore trade that 
prospects are brightening, but I fail to see any yet. Tomy query 
in various quarters as to state of work, the reply has uniformly 
been of late ‘‘low.” Ironmasters are concerned with the attitude 
of the men, as it is felt that until some working arrangement has 
been come to, the chances of business are smal]. What would be 
the use, they say, of striving to get orders, and quoting as low as 
possible, if men proved obstinate, and would not work hand in 
hand with employers’? It is well known in the trade here that 
orders secured of late have been cut so fine, that the benefit 
will be more to the men in giving regular work than tothe masters. 
Various sliding scale meetings have been held of late amongst steel 
workers and ‘‘tradesmen,” and the disposition to formulate a 
working scale seems strong. At Abergavenny meeting the basis 
asked for was 40 per cent. above the old standard rate. This 
seems to meet with the views of the men — This week 
the Cyfarthfa steel workers met, and confirmed the plenary 
power entrusted to their representatives in the negotiation with 
employers. Iam afraid there will be keen discussion in arriving 
at a reasonable basis. 

Cardiff is becoming a centre point for gathering of all sorts and 
conditions of men. A little while ago the archeologists made it 
their meeting ground, and on Saturday the annual dinner of the 
Institute of Marine Engineers took place, the members of the 
Bristol Channel centre gathering in force. Many excellent 
addresses were given in the course of the meeting, Captain 
Chalmers referring in an able manner to the history of marine 
engineering, which, covering only a period of fifty years, has made 
enormous progress, 

Mr. James Bell, C.E., has been appointed resident engineer of 
the Barry Company, in the place of Mr. John Robinson, resigned. 

Swansea iron and steel quotations show little change. In fact, 
things were more than usually quiet midweek, as it was the eve 
of the Birmingham meeting. There is some little anxiety to know 
what wil] be the state of things after the quarterly gathering. 
Glasgow pig, 41s. 9d,; Middlesbrough, 39s. 14d.; hematite, 
49s. 3d.; steel rails, heavy, £4 2s. 6d. to £4 5s., light, £5 10s, to 
£5 15s.; Welsh bars, £5 15s. to £6; steel sheets, £7 to £8; iron, 
£6 10s. to £7; Bessemer tin bars, £4 12s, 6d. to £4 15s,; Siemens, 
£5 to £5 2s. 6d. The spirits of tin-plate makers must have 
revived last week by the large clearance which took place. The 
hip t ted to 101,240 boxes, and the receipts from works 
only totalled 59,093 boxes, leaving stock reduced to 146,736 boxes. 
This is the natural correction of difficulties, as another good 
clearance or two would sweep the warehouses, and the maker 
would have the upper hand of the buyer and get better terms than 
are now offered. It is to be hoped that the turn has come, and that 
higher quotations will soon prevail. Midweek the following were 
the quotations, but only a hand-to-mouth business was being 
done :—Bessemer steel cokes, 12s, to 12s, 3d.; it costs 12s, 3d. 


At Swansea, 
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a-box. Siemens, 12s, 3d. to 12s, 6d.; ternes, 22s., 24s., 268,; best 
charcoal, 13s. 6d. to 13s, 9d. J 

Block tin is at £94 to £95. There will no doubt be a great deal 
of privation this winter amongst the workmen, as in all ikelihood 
many of the stopped mills will not be re-started—at all events for 
atime. It was the plethora of mills and the necessities of smaller 
men which have contributed to the mischief wrought. What js 
now urgently wanted—when stocks are clear and prices better—ig 
a rectification of wage, so as to yield the manufacturer a living 
profit. It will be all the better in the end for the workman, who 
gets no benefit from his employer being ‘‘ sent to the wall,” 

The Abernant silica brick works have been bought by Mr, Collins, 
of Neath. Negotiations are stated to be on foot between the 
a Engineering Company, Cardiff, and the Barry Graving 

ock, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE general iron trade over here has during the week continued 
in the quiet but steady course lately noticed, 

Silesian iron business has somewhat improved, compared to 
previous weeks. Forge pig meets with pretty regular demand: 
foundry pig, on the other band, is rather neglected. ; 

In the finished iron department bars have been raised on M, 135 
p.t., but it is only with difficulty obtained, the old price of M, 139 
to 133 p.t. being generally paid. Sheets continue to be actively 
inquired for, while plates remain neglected, generally speaking, 
At er gad for rails at Breslau, Silesian works offered lowest at 
M. 114 p.t. 

The condition of iron industry in Austria-Hungary may be termed 
a satisfactory one, a fair amount of activity being noticeable in 
almost all branches of the trade. Even pig iron has decidedly 
improved of late, and a slight advance in prices has been ventured 
here and there, Demand is, generally speaking, fairly good. In 
the malleable iron department orders for are coming in pretty 
freely. With regard to the business done in plates, girders, and 
wire, aregular though by no means lively demand is being experi- 
enced. For sheets there is less inquiry coming forward. The same 
can be reported of the smaller articles of manufactured goods, 
export Ps. having considerably decreased of late. The activity 
of the rail works leaves much to be desired for the present; but 
prospects for the future appear to be rather encouraging, as there 
will be large lots of railway material required next year for rail- 
roads in Bohemia, Galicia, and Styria. Some very good orders for 
sleepers are also repo to be holding out, at comparatively 
satisfactory quotations. The locomotive shops are but weakly 
occupied. The same can be reported of machine factories and con- 
struction shops. 

Statistic figures of Austro-Hungarian foreign trade in August, 
1892, show the import of pit coal and iron ore to have decreased, 
while import of foundry pig, old rails, and bars has increased, 
Since the beginning of the year about 32 million quarters less pit 
coal have been imported. With regard to export, about 3 million 
quarters less brown coal, and 700,000 quarters less pit coal, have 
been exported since the beginning of the year. Import of iron 
ore, on the other hand, has increased by 200,000 quarters, Export 
in iron has, generally speaking, but slightly decreased. 

With regard to the condition of Belgian iron business, reports 
received show no improvement, and in most branches a continued 
quieting down may be perceived. It is only at the most reduced 
quotations that export trade can be carried on at all. Luxemburg 
forge is paid with 43f. p.t. Merchant bars are quoted 120f. p.t. 
The works cf the Litge district bave reduced their working time on 
five days per week. At a late tendering for iron plates at Brussels, 
German works offered lowest at 171 p.t., Belgian works asking 
175 to 195f. p.t. 

The Compagnie Cockerill, offering lowest, got an order for 
35,000 t. steel rails for the Roumanian State Railway. The price 
agreed upon is 123 89f. p.t., free Braila or Galatz. English and 
German works offered at from 125f. to 144f. p.t. A Silesian works 
even asked 164f, p.t. 

French iron trade remains quiet. Only a very limited business 
is being put through in either raw or finished iron, Belgian com- 
petition a to be keenly felt, especially in plates, girders, and 
structural material. In spite of the high tariff of 50f. p.t., Belgian 
works have been selling large lots of girders to France. Up to the 
present, Paris dealers have maintained the price of 150f. to 155f. 
for bars and 160f. to 165f. p.t. for girders. 

Business on the Rhenish-Westphalian iron market has been 
rather less lively during the week, demand having decreased in 
many branches. The iron ore trade may still be reported in a fairly 
good condition. In the Siegerland, spathose ores find ready sale 
at M. 8 to 9 p.t.; for roasted ditto, M. 11 to 12 p.t. is given. In 
Lorraine minette a weak demand is coming forward at M. 2°40 to 
2°60, and 3°40 p.t., netat mines. Pig iron has been comparatively 
quiet upon the week. Very few buyers are coming to market, 
consumers having, in many instances, covered their demand for the 
last quarter. With the exception of some fairly good orders for 
spiegeleisen, which have fallen to Siegerland firms, no transactions 
of any weight have been reported recently. The 10 to 12 p.c. 
grade continues to be paid with M. 55p.t. For Rhenish-West- 
phalian forge pig No. 1, M. 50 p.t. is given; No. 3 costs M. 45 p.t.; 
insome instances higher quotations have been fixed. Hematitestands 
at M. 66 p.t.; foundry No, 1, M. 66; No. 3, M. ge basic, M. 46 
to 47 p.t.; emer, M. 53 to 55 p.t. at wor Luxemburg 
forge has been quoted M. 45 p.t. at works. Compared to last week, 
there has been rather a limited business doing in the manufactured 
irondepartment. Anirregular employment is generally complained 
of in the bar trade. The advance of M. 5 p.t. has met with a 
strong resistance on the part of the buyers, but up to the present 
the Syndicate has firmly maintained the price fixed. Although 
present quotations are a trifle more paying, they are still in no pro- 

rtion to the raw materials. As regards the amount of orders 
eee up to date, they will scarcely reach over the next two 
months. No improvement whatever can be perceived in girders, 
prices being pressed down by over-production, Hoops are 
unchanged, both as regards prices and demand. Plates are 
reported less actively inquired for than during last month, orders 
coming in but — ost of the works, however, will continue 
fairly well employed for some weeks to come on orders previously 
booked. Sheets have met with satisfactory inquiry lately ; prices 
continue rather unremunerative. In wire and wire nails, as well 
as in rivets, no change of any importance is to be noticed. Machine 
and wagon factories are reported in irregular employment. 

The following are the present list prices per ton at works: Good 
merchant bars, M. 122 ; angles, M. 127-50 to 130; girders, M. 87°50 
to 90; hoops, M. 132°50 to 137°50; billets in basic and Bessemer, 
M. 85; heavy boiler-plates, M. 160 to 165; tank do., M. 150; steel 
plates, M. 150 to 155; tank do., M. 140; sheets, M. 140 to 150; 
thin sheets, M. 135, Iron wire rods, common quality, M. 125; 
drawn wire in iron or steel, M. 127 to 130; wire nails, M. 130; 
rivets, M. 155; steel rails, M. 114 to 120; fish-plates, M. 95 to 120; 
steel sleepers, M. 120 to 123; complete sets of wheels and axles, 
M. 275 to 285; axles, M. 220; steel tires, M. 210 to 230; light 
section rails, M. 95 to 100. R 

Official numbers show production, import, and export, of coal in 
Eurcpe, from 1886 to 1890, to have been per annum :— 


Produc- Import Export 

tion. (1000 t.) (1000 t.) 

England 1€5,502 ee _ oo ce 624,218 

Germany .. .. .. 77,288 6,810 o- 9,552 

Austria-Hungary 22,212 2,712 4,842 

eS 21,832 9,579 564 

Belgium 18,556. 1,102 5,218 
Russia 4,159 . 1,842 . = 


It is reported from Belgrade that the bridge across the Morava 
from Semendria to Pozanvac broke down when tried. 
was built by a Belgian Company. 


The bridge 
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AMERICAN NOTES, 
(From our own C nt.) 
New York, October 6th, 

Tue unsatisfactory condition of the money 
markets on this side of the water continues to be the 
principal theme of discussion in newspapers. The 
necessity of a larger gold reserve, and of a larger 
volume of money for general circulation, are recog- 
nised facts. Business throughout the States is up 
totheSeptember average. Theirontrade isactive, 
and the crude iron output is once more increas- 
ing. Plate and stractural mills are crowded with 
work. A general advance in prices is regarded 
as not improbable within sixty days. The coal 
trade is very active, and all Eastern producing 
regions are ahead of last year’s record. Locomo- 
tive and car builders are crowded with work. 
Large contracts for bridge building are now 
being placed. Extensive improvements are 


There was lately Jaunched from the patent slip 
of Messrs. G, Napier and Sons, Crosshouse, 
Southampton, a small steam yacht of the follow- 
ing dimensions :—Length over all, 43ft.; length 
on load water-line, 39ft, 7in.; breadth, extreme, 
ft. ; —- moulded, 5ft. 2in.; draught, 4ft. 6in. 
The hull is of wood, decked, with a raised top for 
the whole length of the cabin and machinery 
space, She has cabins forward and aft, light and 
ventilation to same being provided by skylights 
and glass sidelights, she has bulwarks all round 
12in. in height, and is fitted with geared winch 
for lifting anchor, &c., and altogether should 
ge a most seaworthy, powerful little vessel for 

er size, Her engines are of the compound 
surface-condensing type, with steel boiler con- 
structed under Board of Trade rules and inspec- 
tion. On the 26th ult. she steamed to Gravesend 
from Southampton, performing the trip without 
the engines being once stopped, and averaged a 
speed of about nine miles per hour for the whole 





being made in 1 yn facilities. Margins 
are very low in all industries, but cia 
failures show a falling off. Agricultural condi- 
tions continue a may oy © The distribution of 
general merchandise is heavy. It is probable 
that there will be more railroad building next 
year than this, 








LAUNCHES AND TRIAL TRIPS. 





Messrs, Lobnitz and Co, recently launched the 
Epervier, a handsomely fitted service launch for 
the Suez Cana! Company. This is the fourth 
steam launch of this type despatched by these 
builders this year. One of them steamed to 
Algiers direct by her own means, 

Messrs. John Cran and Co,, Leith, have just 

pleted and shipped in pieces a water boat for 
the port of Zanzibar, named The Lady Alice. 
Dimensions, 50ft. by 13ft. by 5ft. 3in. She is 
supplied by the builders with C.S.C. engines 
and powerful pumps, which will enable her to be 
usec in the port as a fire engine, also for supply- 
ing fresh water to steamers. 

On the 8th inst. Messrs. Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz.: Length over all, 354ft.; breadth, 
45ft.; depth moulded, 23ft. 7in. She will be 
classed 100 Al at Lloyd’s, and carry 5300 tons 
deadweight on Lloyd’s summer freeboard. She 
has a raised quarter-deck, and partial awning 
deck ; cellular bottom for water ballast, built on 
the web frame principle, and her equipment will 
include all the latest improvements for a first- 
class cargo steamer. er triple - expansion 
engines are by Messrs, Blair and &o., and are of 
1500 indicated horse-power, with two large steel 
boilers working at 160 lb. pressure. The steamer 
has been built for Messrs. Ropner and Co., of 
West Hartlepool, and was named Skidley by 
Miss Drake, of Beecholme, Balham, London. 

A few days since the steam trawlers Camellia 
and Lynmouth left the yard of Sir Raylton Dixon 
and Co., Middlesbrough, for their trial trips, 
which proved in every way most successful. The 
former vessel has been built to the order of 
Mr. C. Morley, of Waterford, and the latter to 
the order of the Western Steam Trawling Co., 
of Bristol and Milford Haven, for which owners 
these builders have already constructed three 
other steam trawlers, and two more will shortly 
be completed. The principal dimensions of these 
vessels are:—Length over all, 107ft. 8in. by 
20ft. Sin, beam by 11°8 moulded depth ; and they 
have been fitted with engines by the North- 
Eastern Marine Engineering Co., of Sunderland, 
the cylinders being 16in. and 32in. by 22in. stroke, 
with a working boiler pressure of 100 lb. 

On Thursday, the 6th instant, there was 
launched from the No. 1 Cleveland Dockyard of 
Sir Raylton Dixon and Co., a fine steel screw 
steamer of the partial awning deck type, which 
has been built to the order of Messrs. Farrar, 
Groves and Co., of London, under the superin- 
tendence of Mr, Jno. Crookston, of London, The 
— dimensions are:—Length over all 

27ft. 9in., by 41ft. beam by 24ft. depth moulded, 
and the vessel will have a carrying capacity of 
about 4500 tons. Engines will be fitted by the 
North-Eastern Marine Eagineering Company, 
of Sunderland, the cylinders being 23in., 38in., 
and 62in. by 42in. stroke. Every modern im- 
provement has beenadopted with the construction. 

On the same day these builders also launched 
from their No, 2 Dockyard, Middlesbrough, a fine 
steel screw steamer, which has been built to the 
order of Messrs, Bellamy and Co., of Plymouth. 
She is of the partial awning deck type, the dimen- 
sions being 311ft. os a over all, by 40ft. beam 
by 22ft. 10}in. moulded depth, and she has a 
deadweight carrying capacity of about 4000 tons. 
Engines will be fitted by the North-Eastern 
Marine Engineering Company, of Sunderland, 
the sizes of cylinders being 22in., 364in., and 
60in. by 42in. stroke. The construction of the 
vessel has been carried out under the superin- 
tendence of Mr. George Walker, M.I.N.A., of 
London, and gear of the most recent type has 
been fitted for the rapid loading and discharging 
of cargo, As the vessel was leaving the ways 
she was named the Cotehele by Miss Bellamy. 

On Friday afternoon, the 7th inst., Messrs. 
Craig, Taylor and Co., launched from their 
Thornaby shipbuilding yard, Thornaby-on-Tees, 
a handsomely modelled steel screw steamer of the 
following dimensions: 309ft. by 40ft. by 22ft. 
depth moulded, The vessel has been built with 
& partial awning deck, and raised fore-deck 
forward. She is on the web frame principle, and 
has double bottom for water ballast, all td and 
aft, and in peaks for about 680 tons, She will 
have four steam winches, and Pepper’s steam 
Steering gear, patent direct steam wind- 
lass, Hastie’s screw gear aft, and all modern 
Improvements so as t> admit of rapid loaa- 
ing and discharging. The engines, on the 
triple expansion three-crank system, are bei 

constructed by Messrs. Westgarth, English an 
Co., Middlesbrough, and are of the following 
Sizes: 22in., 35in., 57in. by 39in. stroke, two 
steel boilers 1601b. pressure, The vessel has 
been built under the superintendence of Mr. 

oseph Lewis, of Belfast, to the order of Mr. W. 
R. Rea, also of Belfast, and for whom Messrs. 
Craig, Taylor ,and Co., have built two vessels 





dist, This little vessel is for the use of the 
Custom House officials at Gravesend, and was 
built to the design of Mr. H. P. Blake, M.I.N.A., 
naval architect, Southampton, both machinery 
and hull being constructed by Messrs. Napier 
and Sons, 

The new steel screw tug Kingston, recently 
launched by Messrs. G. Napier and Sons from 
their patent slip at Crosshouse, Southampton, 
went on her trial trip on the measured mile 
at Stokes Bay, on Wednesday, the 5th inst. The 
principal dimensions are as follows:—Length over 
all, 66ft.; length on L.W.L, 63ft.; breadth, 
extreme, 13ft. 4in.; depth moulded, 7ft. 7in.; 
load draught aft, 6ft. 3in. The vessel has been 
built in pone | respect at least equal to, and in 
par Kap tomy ars exceeding, Lloyd’s highest class, 
and iron deck and bulwarks and commodious 
cabins forward and aft, both neatly and substan- 
tially fitted. The entire machinery and after 
cabin spaces are covered in for the whole length 
with a steel casing suitably ventilated and lighted. 
The steering wheel is placed forward of funnel on 
the top of casing, and enclosed by a teak screen 
with overhead cover, A winch is fitted forward 
for getting anchor and warping purposes, and 
complete towing gear is fit abaft the funnel. 
The engines are of the compound surface con- 
densing type, and boiler of the return-tube marine 
type, 100lb. working pressure. The vessel 
attained a mean speed on the measured mile of 
nearly ten miles per hour, and the owner, who 
was on board, expressed his unqualified approval 
and satisfaction at the performance and finish of 
the vessel in every particular. She has been built 
to the design of Mr. H. P. Blake, M.I.N.A., 
Southampton, and both hull and machinery have 
— entirely constructed by Messrs, Napier and 

ns, 

The twin-screw hopper dredger Mud Tartle, 
constructed by Messrs. Wm. Simons and Co., 
Renfrew, for the Indian Government, was tried 
on the Clyde on Tuesday week with very satis- 
factory results. The machinery worked with 
great smoothness and the work done proved that 
the dredging capabilities of the vessel were con- 
siderably in excess of that contracted for. The 
bucket ladder is fitted on to the builders’ patent 
traversing carriage, which enables the buckets to 
cut in advance of the hull and close to quay walls 
to a depth of 30ft. below the water level when the 
ladder is at an angle of 45deg. The hopper is 
situated in the centre of the vessel, and carries 
700 tons of dredgings. The buckets are a 
specialty patented by Wm. Simons and Co., and 
consist of a set of steel backs with links cast on, 
and these are so designed that they can be fitted 
with removable and interchangeable steel bodies 
and lips. In the dredging gear improved fric- 
tional arrangements are provided between the 
engines and top tumbler for the purpcse of taking 
the strains arising from the sudden shock to the 
dredging machinery when working in bard ground, 
Besides the dredger’s own hopper shoots side 
shoots are provided for filling noo we barges. 
Improved steam appliances are provided fur the 
speedy raising of the hopper doors, and on trial 
brought all the doors home in about five minutes. 
The vessel is propelled by two sets of triple- 
expansion engines, and the mean speed obtained 
on four runs on the measured mile was fully one 
mile in excess of that guaranteed. The Mud 
Turtle has been built under the superintendence 
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17,806. Streer Fire-acarms, A. R. Tozer and F. D. 
Nppetts, Birmingham. 

17,807. Cash CHeckinc Apparatus, C. 8. Snell, 

London. 

17,308. Rope Fire-escare Apparatus, C. F. Snook, 
London. 

17,809. Steam Va.tve, H. Grossmann, London. 

17,810. MecHanicaL Keysoarp Puiayer, L. Hupfeld, 


mdon. 
17.311. Worxinc Cycizs on Raitways, H. W. Collins, 
on. 
17 312. SuppLyinc Water to Tursines, A. E. Rodgers, 
on. 
17,818. Cyctz Betis, A. J. Boult.—(J. H. Wolf, 
Germany. 
17,314. Sirrinc and Dressinc Perrer, C. B. Peed, 


rpool. 
17,315. Writine and Drawine Devices, J.J. Pauls, 
London. 
17,815. Macuines for Spinninc Fax, J. V. Eves, 
anchester. 
17,317. Or Furnaces, F. Tyers, London. 
17,318. VentiLators, J, V. Eves and M. M. Greeves, 
Manchester. 
17 , Door Stops and Ho.pers, C. H. Timms, 
mdon. 


17,820. CycLometers, E. F. Rawlins, London. 

17,821. Erectric Water Heaters, T. Ahearn, Ottawa 

17,822, UmBrevias, E. T. Hughes.—(W. L. Uhlenhart, 
United States.) 

17,323. Stopping Runaway Horsgs, O. Liepmann, 
London. 

17,324 Suppiyoxe O1L to Motor Enoines, C. D. Abel 
—(The Gas Motoren Fabrik Deutz, Germany ) 

17,325. Movinc Hanks of Yarn, W. Mather and D. P. 
Smith, London. 

eo Dryine Apparatos, W. Mather and J. Christie, 


ndon. 

17,827. Steam Bor.ers, W. H. James, W. Hannah, and 
F. Curtis, London. 

17,828. Fastenrne for Boor Laces, F. D. C. Strettell, 
London. 

—_ Bicycies and like VeHicues, G. Scattergood, 

mdon. 

17,830. Pweumatic Action of Power Hammers, 8. W. 
Ampblet, London. 

17,331. Bearincs of VeELocipepes, J. V. 
London. 

17,832. Azrator, L. P. Garrett, London. 

17,383. PropacaTIoN of Tomato Piants, F. H. Rosher, 
Becken 5 

17,834, Axe Sxerns, P. Dansereau, London, 

17,335. Device for Hanoinc CLotuezs, W. A. Lovelace, 
London. 

17,886. Governors for Motive Power Enaines, R. de 
Eicken, London. 

17,387. TaresHinc Macuines, A. C. G. W. Foote, 
London. 

17,3388. Pastinc Strips of Paper, E. Jagenberg, 
London. 

17,339. Maxine of Iron and Srezt, G. F. Thomson, 


Pugh, 


on. 
17,340. Coverines for WaTER-cLosets, M. E. Frensdorff, 


mdon. 
17,341. Game, C. E. Morris, London. 
17,342 Supports for Cycte Sappies, H. B. Wallis, 


mdon. 
17,348. CoLtars, SADDLES, and Paps, W. A. Kerr, 
ondon. 

17,344. HorsesHors, W. A. Kerr, London. 

17,845. Hanp Rait for Cotirery Cacgs, G. H. Rule, 
London. 

17,846. Fastener for Straps, J. Clark and E. H. 
Ritherdon, London. 

17,847. Cycies, J. E. Hough, London. 

17,348. Batrerizs, R. J. Crowley, Ireland. 
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17,849. Eve for Starrs and Curtains, 8. 8. Sharp, 
Handsworth. 
17,850. Pencit and Pencit Hotpers, M. Carmody, 
Sheffield. 
a wr Wes PainTINnc Macuines, G. A. Wilson, 
ve 
17,852. FasTENER, J. Knox, Southwick. 
a --" oe for Umpretias, &c., H. Laughlin, 
we! 
17,354. Bepstgzap Jomnts, R. Lennard, Manchester. 
17 855. Currine Toots, H. J. Avery and A. G. Birch, 


Birmingham. 
17,356. Erections for UnperGRounD Work, M. J. 
Adams, York. 
17,357. Nut Locks, J. R. Peacock, Sheffield. 
17,358. VeLocipepEs, W. J. Heslop, London. 
17,359. Beit Fasteners, H. Rollbiihler, Manchester. 
17,360. FastENINGSs for Boots, &c., C. C. Eisenberg, 





of Sir A. M. Rendel, Consulting Engineer to the 
Indian Government, 

Messrs. Laird Brothers floated from one of the 
building docks at their works a few days ago 
anew screw steamer, built for the British and 
North Atlantic Steam Navigation Company for 
cattle and cargo trade between Liverpool and 
Boston. The vessel, as she floated, was named 
the Cambroman, the ceremony being per- 
formed by Miss Dollie Richards, daughter of 
Mr. D. Richards, of the firm of Richards, Mills, 
and Co., of Liverpool, managers of the company, 
and among those present were Mr. Richards 
and Mr. Mills, representing the company, Miss 
Richards, Miss Rosie Glynn, Captain Rickards, 
Mrs, J. Laird, Mrs. H. Laird and party, and the 
members of Messrs. Laird's firm. The Cambro- 
man is similar to, but of larger dimensions and 
power than the Ottoman and Angloman and 
other vessels previously built for the company by 
Messrs, Laird, and which are well known as 
among the most successful steamers in the 
Atlantic cattle trade. She is built of Siemens 
steel on the longitudinal cellular plan, having 
upper, middle, and lower decks, a bridge deck, 
and a poop and forecastle, connected by a shelter 
deck, and takes Lloyd’s 100 Al three-deck class, 
A special feature in the arrangement is that the 
whole of the accommodation for captain, cflficers, 
and engineers, together with the offices, are in a 
house on the bridge deck, with steering and 
chart house above, so that the upper deck is free 
fore and aft for cattle. It is also beeps of note 
that a start to lay the keel was made only on the 
8rd of March last, so that this large ship has 
been built and floated in a very complete launch- 
ing state, and a great deal of the machinery 
already on board, in seven months, The dimen- 
sions are:—Length, 430ft.; beam, moulded, 46ft. ; 
depth, 34ft. 6in.; gross tonnage, about 5500; an 
she will be fitted with triple-compound engines of 
3300-horse power, working at 160 1b. pressure, 
and receiving their steam from two double-ended 
and two single-ended boilers. The arrangements 


for stowage of cattle, ventilation of spaces, and 





Pn au She was named the Oakley by Mrs, 
wife of the owner, 





17,361. Tape Knire, E. G. W. Packer, London. 

17,362. AppLyinc W1ReE to Boots, J. Pagesmith and F. 
Warren, Nort ton. 

17,363. CrrcuLaTine Water, O. Lindemann, London. 

17,364. Low and Hicn WaTEeR ALARMs, J. 8. dD. Shanks, 
Belfast. 

17,365. Rat Traps, D. McLaren, Edinburgh. 

17,366. Rac or Fipre Poiurnc Macuines, A. Howe, 
London. 

17,867. Guarps for Doors of Broucuams, E. Harrison, 

mdon. 

17,368. Steam Enoines, T. Lockett and R. Gough, 

t 


pgport. 

17,369. Spray D:rrusinc Apparatus, E. H. C. Oehl- 
mann, Manchester. 

17,870. Coin-FREED APPARATUS, J. L. Corbett, Glas- 


gow. 

17,371. Conpensers, &c., J. H. Irwin, Newcastle-on- 
'yne. 

17,872. Steam Enaines, J. Musgrave and G. Dixon, 
Bolton. 


17,378. Sprinc Hooks, J. Forgie, Glasgow. 

17,374. Currinc SucaR Cane, J. Y. Johnson.—(J. £. 
Munro and E. L. Melville, British Guiana.) 

17,375. Pumpine Enaines, J. Cochrane and W. Walker, 
Barrhead. 


17,376. SHaouDING a Corpss, J. Gordon, London. 

17,877. BEER Economiser and Recutator, J. Newey, 
Birmip 4 

17,878 Spectactes and Specrauetres, C. Ovendale, 
Manchester. 

17,379. Mam Carts and PsramBotators, T. F. De 
Saulles, Birmingham. 

17,880. SprnninG Frames, A. Hitchon, Halifax. 

17,881. TELEPHONIC INSTRUMENTS, J. Muirhead, Glas- 

ow. 

17,382. Ancnors, D. Dishart, London. 

17,883. Sash Fastener, M. E. Kimberley, London. 

17,884, SasH Fasteners, L. Calman, London. 

17,885. Examinine Drains, J. E. Doughty, London. 

17,886. Grip for Corps, J. Harrison and J. Brown, 


ndon. 
17,887. Coat Hooxs, H. Eaborn and G. Honour, 
London. 

17,388. Vatves for Water, H. Cann, London. 

17,389. Corsets, E. Crowle, London, 

17,390. DisPLayine and Storine Buttons, E. Amsden, 


London. 
17,391. Perroteum Motors, J. 8. Fairfax.—(J. 
17,892. Rai Joints, C. U. Fisher.—(The Heath Rail 





all cargo appliances, are the latest pattern, 


17,894. Ittuminatine Gas, H. BE. Newton.—(R. N. 
nm, jun., United States.) 

17,395. Steam Traps, C. E, Hearson, London. 

17,896. Harvesters, A. C. Bamlett, London. 

17,8¥7. Apparatus for ADVERTISING, 8. Rosner, 

ondon. 

17,898. Castnc for Feepinc Borties, D. J. Bill and 

G. H. H. Rix, London. 

17,399. Cut-orr Device for DiscuaRrcine Grain, W. W. 

Bora? D. Thompson and C. R. Allder, United 
lates. 

17,400. Music Stoots, E. Scott, London. 

17,401. Burton, J. C. Hermuth, London. 

17,402. SasH Bauances, J. W. Sheppard, London. 

17,403. Venetian Buinp, R W. Barker.—({The Albany 

Venetian Blind Company, United States.) 

17,404. Woop Fisae for Fire Licurine, BE. J. Greenfield, 
London. 


17,405. WasHine Woot, G. L. P. Eyre aud T. J. Hopkins, 
London. 

17,406. EveLertep Articies, &c., F. E. V. Baines, 
London. 


17,407. Batu Bearinos, P. Davies, London. 

17,408. ATTACHING WaTcHEs to GLoves, G. Schlesicky, 
London. 

17,409. Preumatic Sprinc Matrress, E. Edwards.— 
(EB. Delatour, France.) 

17,410. Construction of Raitway Raltts, J. Whittle, 
London. 


17,411. Exve.ores, T. Durrans, London. 

17,412. Garments, A. Haigh, London. 

17,413. Door Sprines, A. J. Boult —(Z. Leglay, France ) 
17,414. Fastenine Tapes to CLoruine, &c., H. Swann, 


Liverpool. 

17,415. Furnaces of Steam BoiLers, W. T. Smith, 
Manchester. 

17,416. BurnisHinc Sotes of Boots, M. H. Pearson, 
C. Bennion, and R. C. Challoner, London. 

17,417. Hat and Bonnet Stanps, H. Ferns, Liverpoc!. 

17,418. Wire Matrresses, T. Hilton, Manchester. 

17,419. Coxe Furnaces, F. J. Collin, London. 

17,420. Strzam Heatine Stoves, W. P. Thompson.— 
(F. Kaeferle, cena g 

17,421. Baxine Ovens, L. Kubala, London. 

17,422. SPEED MeasuRING Apparatus, C. G. T. Heyde 
and B. J. Henze, London. 

17,428. Supptyinc Et ecrriciry to Venicies, E. 
Chabeault, London. y 
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17,424. Oxy-HYDROGEN LanTERNS, F. Enock, London. 
17,425. Fencine, W. Bayliss, London. 
17,426. PortaBLe Rests for Gotr Ciuss, W. Smith, 


ow. 
a Gas Enoines, J. W. Hartley and J. Kerr, Bir- 
ming! 7 
17,428. Macuinery for Winpinc Yarns, J. H. Stott, 
anchester. 
17,429. Gaucina the Contents of Casks, H. Brain, 
Leicester. 


17,430. Miners’ Sarety Lamps, W. H. Johnson, Man- 
chester. 

17,481. Carts, W. Stewart, Glasgow. 

17,482. ATracHiInG SHarts of Carts to the CLocs, W. 
Stewart, Glasgow. 

17,438. CuLinary Apparatus, W. —< Liverpool. 


17,434. Pweumatic Tires, W. Hays.—{ Messrs. 
Schaffer and Budenberg, Germany.) 

17,435. Macnines for Winpine Yarn, J. Wilson, 
anchester. 


17,436. Staxps for Hotpine Drums, &., H. Brier and 
The Scotch and Irish Oxygen Company, Limited, 


Glasgow. 

17,487. Rattway Veunicies, W. J. Brewer, London. 

17,488. ELecrro Motor and Rotary Fav, F. H. Royce, 
Manchester. 

17,439. Waist Banps or Waist Betts, E. J. Trevitt, 
Birmingham. 

17,440. Copper Suxets, &c., W. J. Warren and P. 
Mountain, Leeds. 

17,441. Pneumatic Tires, J. E. Baxter and P. L. 
Renouf, Preston. 

17,442. Stove Grates, J. E. Russell, Derby. 

17,443. Guarp for MemoRaNDUM PurRPosEs, H. Bennett, 
Durham. 

17,444. MeasuRinG Distances on a Cust, J. W. Gillie, 
North Shields. 

17,445. ComBineD Bassinettes and Crapuzs, T. Glad- 
stone, London. 

17,446. Automatic Detivery Macuing, F. H. Uny, 


London. 
17,447. CycLe Pepats, J. E. Baxter and P. L. Renouf, 
Preston 


17,448. ReversiBte Stanp for ScHOOL Desxs, &c., H. 
Adam, Jarrow-on-Tyne. 
_ Vent Pesos, J. T. M. Hire:ck and A. Gough, 


17,450. STEAM ENGINES, W. L. Spence, Manchester. 
17,451. Lamps, H. Darwin and J. Scott, Glasgow. 
17,452. Automatic SypHON CLEANING JET, J. Pocock, 


gor. 
17,453. Coat Traps, W. H. Gordon, London. 
17,454. GLope Hoipers for Gasaiers, W. Foley, 


don. 
17,455 Protecrine Banps of Fiowers, F. M. Fletcher, 
London. 
17,456. Purryine Devices, A. J. Blake and R. Hegin- 
botham, London. 
17,457. FLower Pot Hoipger with Sranp, C. Willis, 


London. 
17,458. Catcininc ComPpLex OrEs, W. W. Fyfe, 
on. 


17,459. VELOcIPEDE WHEELS, F. Pearson, jun., and H. 
Hanstock, London. 

17,460. ANTI-CHOLERAIC BELT, 8. A. Parker, London. 

17,461. Wrovueut Tunes, J. Spencer and 8. Duffield, 
Birmingham. 

17,462. MouLpine Be.u Pusues, &c., J. Meir, Man- 
chester. 

17,463. Purirrer for Mipp.iines, J. Barron and 8. 
Green, London. 

a Bus and other Beams, J. Dobson, 

mndon. 

17,465. FeeD-waTER Heaters, J. Noble, London. 

17,466. ELECTRO-METALLURGICAL Process, H. 
and Gustavus, Raron de Overbeck, Liverpool. 

17,467. ELECTRICALLY-DRIVING SEWING Macuines, H. 


ndon. 
17.468. Respiratos, J. Saxby, jun., and J. Westaway, 
London. 
17,469. Cuesse Stanp, J. Webb, London. 
17,470. StanTING TRAMWAY VEHICLES, W. H. Sleep and 
T. J. Northcott, London. 
17,471. ELectricat Motor, 8. Coxeter and H. Nehmer, 


mdon. 
17,472. ScarF or Necktie Retainer, H. T. Cook, 
amstow. 
17,473. FLanakD WHEEL Tirk, F. Groves and F. Denre, 
mdon. 
17,474. Automatic BasteR, E. Collier, Londcn. 
17 475. VeLocipepE Sapp.e Covers, F. J. J. Glynn, 


Bull 


London. 
17,476. Cueckine the Receipt of Fares, J. M. Black, 
London. 


17,477. SMOKE-consuMING APPLIANCES, E. Harrison, H. 
W. Turner, and P. A. Craven, London. 
17.478. Distnreciine Soap, J. C. Fell.—(H. Feller, 


Austria. 
17,479. Carrs for Raiway Rais, J. Whittle, 


ndon. 

17,480. Connection of PuLtrys to Surets, C. Schlick- 
eysen, London. 

17,481. GoverNine the SprEp of Enornzs, J. Richard- 
son, London. 

17,482. PorTaBLe Recepracte for Disinrectants, C. 
Leni, London. 

17,488. Apparatus for Movu.pina Tites, M. Scott, 
London. 

17,484. WoRKING-uUP ORGANIC FisRinEs, P. Jensen.— 
(A. Stiemer and M. Ziegler, Germany.) 





Séhnlein, Germany.) 

Joint Company, United States.) 

17,398. RESERVOIR PEgNHOLDER, L. Lowenstein, 
London, 


17,485. Minitary, &c., Heap Coverines, B. Graser, 
ndon. 
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17,486. Inxine Devices for Typz-writers, M. A. Wier, | 17,577. Canryinc Heap Licuts on Cycues, P. Davies, | 17,668. Borters, W. Blakey and A. P. Rushforth, | 481,356, Turner Larue, J. Hartness, Springfeta, 
mdon. London. London. © 3. & Be cua Gh ine ea . 
17,578. Buock Dats CaLEND. V. I. Feeny.—(J. | 17.664. Pneumatic or other Tirzs, J. rry, aim.— n a turre’ ie or oe m: 
lst Octoder, 1892. Menke, Belgium ) wide a London. : "| the class hereinbefore described, combina 
17,487. Reservork ATTACHMENT to Psgns, B. Bloom, | 17,579. Fur PLuckine Macuines, I. Dresdner, London. | 17, a Tires for Cycte Waeets, G. W. Hatcher, | with the bed, the work-holding’ a and other 


London. 
17,488. Eves for Starr Rops, T. A. Luke, Manchester. 
17,489. Sarsery Lock for Cycuzs, J. Sidwell, Birmivg- 


17,490. Fasteninc Papers, H. Hopkins, C. Clegg, and 
W. E. Pitt, Bromwich. 

17,491. Appiication of Exscrricrry to the Human 
Bopy, J. Stevenson, Middlesbrough. 

17,492. Drivinc Gear for Ve.ocirepss, J. Meck, 
Leicester. 

17,493. Harness Connections, A. E. Bishop, Bristol. 

17,494. Execrric Inpicator, H. W. Horne, Edin- 


irgo. 
_~ es ‘Sream and Hanp CapsTan, 
17,496. Kir Baos, A. E. Bishop, Bristol. 
17,497. er ADVERTISEMENTS, G. Glasson, 


H. Keymer, 


r 
17,498. ot Riearne, J. H. A. Thornton, Liverpool. 
7,499. Frxuvcs for ORNamENTAL Stones, &c., N. M. 
idlitz, London. 
17,500. Foorpatt Contest Ispicator, W. J. Randel, 
17,501. ATER WASTE Preventers, W. Ross, jun. 
nell jun., 
17,502. Carriers for Spesesanam, F. J. Miller and 
C. A. Miller, Birmingham. 
17,503. Carrniace Wixpow Supports, T. G. Edwards, 
Sheffield. 
17,504. Evecrric Switca, D. Loch, London. 
17,505. Curtain Potes and Rixos, J. Henderson, 
Glasgow. 
py oy PARLOUR Game, G. H. Taylor.—(J. M. Zaylor, 


17, ~~ = Inpicatine the Approacse of Trams, B. Cook, 

17,508. Teever, &c., for Krrcuen Ranogs, D. Taylor, 
Chatham. 

17,509. ~;~~ > ae T. R. Andrews and T. 


17,510. WASHING Macarnss, G. L. Jones, London. 

17, ‘oll. Kx - a Macurngs, 8. Riley and T. Standley, 
ceste: 

17,512. Renee for Fruserse WatTER-cLosets, H 


uglas, Elgin. 
17,513. Suirss’ Heartss’ Fires, A. McDonnell, 
Dublin. 


17,514. Traverse Carp, J. G. Lovering, London. 
17,515. — and other Am Guns, B. R. Banks, 


Croy 
17,516. i Wixpow Firroxes, H. C. Brooke and C. 
Batty, London. 
17,517. Botts for Wruspow Buixps, R. Hodges, Bir- 
ge ADvERTisinc, W. G. Whitehead and L. Harris, 


17,519. Wasuers for Wasnmc Gases, W. H. Westwood, 
E.T. Wright. and W. W. T. Westwood, London. 

17,520. Boor Macuinery, W. R. Mudd, A. Pochin, 
and W. Cox, London. 

17,521. Pic Inox Furnaces, J. H. Darby, Liverpool. 

17, 7,522. Buttons, &c., W. P. Thompson.—({F. Adler, 


17,523. Lirtmsc Warer, E. Evans and W. Veitch, 
Liverpool. 

17,524. Moror, J. Wilkinson, Sheffield. 

17,525. CoMPOSITION for Marcu Sricxs, G. Gerrers- 
dorfer, London. 

17,526. Macnetic Water Gavos, L. Kleritj, London. 

17,527. Haypiinec Carcuss, H. G. Harris and E. M. 
Nelson, London. 

_—~- aq Carcors, H. G. Harris and E. M. 
Nei 

17,529. Ovaneuune Warrxorxe Macurnes, 8, E. Asquith, 

ra 
17.530 Ratn Jornts, W. W. “17 London. 
17.531. Paper Fasteners, &., J. W. and 8. J. Blake, 


mdon. 

17, “peor Fries or Paper Houpers, J. W.and 8. J. Blake, 
Dal 

17 — a Spoke Hus, P. Mason, Bir- 


14 
17 534 Hinczs, W. V. Leonard, Lo: 
17,535. Prez Scpport and Pire a H. E. Wallis, 


ndon. 
17,536. Gaarums for SUBMARINE CaBLEs, E. Stallibrass, 
Lenton. 
Tae Titter, G. Grimshaw and H. Halsall, 


17,588. HYDROCARBON Morors, E. G. 
Hitchcock, J. A. Drake, ae z Knight, ‘Sheffield: 

17,589. Arr-TiGHT Covers for Cans, A. Schmitz, 
London. 

17,540. Vatves, H. Lane and J. Pullman, London. 

17,541. CiGaRETTe Moutsupigce, F. R. M. and J. Gloag, 


mdon. 
17,542. _ Street ADVERTISEMENTS, 8. Troost, 
mdon. 
17,548. Direct-actinc Pumpinc Escrnes, H. G. Hol- 
borow, ndon. 
17,544. Cramp, A. H. Storey, London. 
17, _ ~~ hreeee Susrenpine Device, J. A. Jourdan, 


17,546. , Martrers, H. H. Lake.—(K. Ochler, 


Germany.) 
17,547. MerHop of Apvertisincat Nicut, J. B. Howard, 
London. 
17,548. Borer Furnaces, J. C. Jobling and A. J. 
avison, London. 
17,549. Manvracture of Pitz Fasrics, J. Reixach, 
London. 
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17,550. Burren Sprines, E. Holt, Manchester. 
17,551. Marys for Gas or Liquips, C. A. Mackenrot, 


London. 
17, = Potato Diccer, D. B. Farquharson, Newcastle- 
on-Tyne. 

17,558. Vaxves, J. Johnston, Birmingham. 

17 ae aang, dy or Ho.prast for Corps, Cuarss, &c., G. 


17 ‘so8. SPINNING. and Twistinc Frames, C. Brigg, 
Bradford. 


17,556. Spiunyinc and Dovsiixc Frames, A. Hitchon, 
‘Accrin 


17,557. INDOOR Games, A. W. Bate and L. W. Crosta, 
Nottingham. 
17,558. Carper Cieansinc, B. K. Anderson and J. 


17,559. Sprinc SeamNo SU RFaces, R. H. Taylor, Bir- 
mingham. 

17,560. Crank for Bicycizs, &c., J. E. Meredith, Bir- 
mingham. 


17,561. Corris Hanpiezs, C. Harman, Birmingham. 
17, _= Brapinc Macuines, W. R. Schiirmann, Ger- 


any. 

7.5 563. eee Lamp Jorntinc, W. R. Wynne, New- 
e-on- 

17,564. VaLvEs, wy C. Stewart, G! 

17, “ae Piston for Steam Encines, P. Shounen, Edin- 


17,566. Castors, J. F. Organ and W. Riley, Bir- 
mingham. 

17,567. Friction Cirurcues, H. E. Newstead, Not- 
tingham. 

17,568. Drivine the Cones of Rovina Frames, J. W. 
Bullock, London. 

17,569. Haters, J. E. Thurman, Manchester. 

17,570. Cara and Coverwsas for the Heap, J. Bell, 
Manchester. 

17,571, New Inpoor Gang, E. H. Braidwood, Glasgow. 

17,572. Matt Carts, &c., E. D.C Birmingham. 

17,578. Dryinc Corn, F. dideite Dublin. 

17, ist. EveLet Fastener for Parrr, K. Kirkman, 


don. 
17,515, Pasresuxo Boots and Sxozs, A. J. Waggett, 
rig. 
17,576. Soprum, W. Mills, London. 





17,580. ADsusTABLE SusPENDER for Lamps, E. on, 
Lond 


on. 

17,581. Reptactne Or, Cup Covers, G. Singer.—(W. 
ayne, Canada. 

17,582. Seats of Warer-cLosets, &c., T. M. Rhys, 
London. 

17,588. Curistmas and other Carns, P. F. Jones, 
Birming! a 

17,584. Baraxes for Roap Venicies, A. E. Smith, 
London. 

17,585. Lockinc Wispow Sasues, E. J. Mackness, 
London. 


17, (586. Macuixeny for Paessinc Bricks, J. Hamblet, 

17.587. Kxirs Cieaners, L. Pope and T. ©. Cole, 
London. 

17,588. Carpinc Macsutne Carns, A. J. Boult:—(Z. 
‘Appenzeller and C. Lentz, Belgium, and £. Filleul, 


Germany.) 
17, (580. Vivoctrxpes, M. Martin and D. McKenzie, 


17, — Puriryinc Feep-water, J. B. Edmiston, 


17,591. REELING and SITTING Macuines, J. Faust, 
London. 


17,592. Caurns, A. E. Sweetman, London. 

17,593. OrGaNs -_ similar Instruments, R. Hope- 
Tones, Liv 

17,594. PLates : MezzoTint Enoravine, R. 8. 
Clouston, London. 

17, "es Mg Taps, Vents, &c., —. Bent: and —. Gauss, 


17, 06, Exnocamios, G. F. Gerring and D. D. Gibb, 


17,597. Feep and Presser Mecuanism, C. R. Bonne. 
G. Meischner, Germany. 

17,598. Cover Evixir, A. 4 Harrison, London. 

17,599, mes’ Hats or Bonnets, R. Biewend, 


on. 
17,600. Foro Brxper, J. E. Freeth, London. 
1, 601. Trusses, C. A. Harvey, London. 
17,602. Sream Pipss, &c., H. H. Lake.—(A. C. W. 
"Kuhimann, Germany.) 
17,608. Remepy for Camomnous Sorgs, A. Adamkiewicz, 
London. 
17,604. Printrinc Woor Tureaps for Privuss, P. E. 
Herfurth, London. 
17,605. Auromatic Execrric Switcn, F. Harrison, 
London. 
17,606. LusotyPe Macurnes, J. Place and the Linotype 
pany, London. 
17,607. BaRRELs, <a T. G. Stevens and J. Baker, 
jwanscombe. 
17,608. Gravrry Power Apparatus, G. Byrne, 
Australia. 
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17,609. Steam Jer Biowers for Borers, W. Brace- 
well, scall. 
17,610. Construction of Saires, H. Turner and W. and 
T. D. Bayliff, Liv 
H. J. Lake, 


y. 

17,611. Ova CIGARETTE 
Ban 4 

17,612. Stamprsc Tetecrapuic Forms, F. P. Slavin, 
London. 

17,618. Heatinc Metat, J. F. Hall Sheffield. 

17.614. Hze. AtracuMent for Boots, W. R. Cant, 
Dundee. 

— Macurvery for Covertmnc LiTsosRAPHIC 


LLERS with LeaTHer Sxrvs, F. Horsell, Leeds. 
17,616. Ercnt Ssarr Corp, J. Grey and W. Taylor, 
Rochdale. 


Maker, 


17,617. Apparatus for Borrne Coat, &c., D. Collins, 
ire, 
17,618. Sprayrnc Apparatus for Dampine Paper, W. 
Tattersall, Bradford. 


17,619. Copper Exrractioy, J. D. Gilmour and J. 
lay, a 

— Hay, , CoLLectine Macuinyes, C. Hillier, 
me. 

17,621. Keexts of Suips of War, &., J. G. Lowe, 


“s 

17,622. Trnzs of Cycizs, T. Guthrie and W. T. Hall, 
South Shields. 

17,623. Traps for Catcuinc Rats, & , G. A. Abrath 
and B. Smyrke, Newcastle-on-Tyn 

17,624 Preservine Foops, A. Baker and F. D. Bittm- 


ger, London 
17,685 Cases for Foop, A. Baker and F. D. Bittinger, 


on. 

17,626. Recorpixc Scares, C. U. Fisher.—({R. 
McFarlane and W. E. Holmes, United States.) 

17,627. © gael for Feepisc Borries, H. Jack, 


“ 628. —— the Heaps of pone L. R. Blum- 
and E. L. Roehn, Londo 
78 629. Botts <4 Doors of Penne. Buiiprves, W. E. 


Copping, Surre’ 
17.630. MILK, 4 ‘A. Robinson, Brighton. 
- <> Caos and Hratine of Liqurps, A. Robinson, 


17,632. Motors, H. G. Held, London. 

17,633. Water Pires, P. Ovenden and H. E. Bunker, 
Bristol. 

17,634. ATTEMPERATORS, P. Ovenden and H. E. Bunker, 
Bristol. 


17,685. Opgratinc THRoTTLe Vatves, W. Payton, 
ic a 
17,686. Motive Power Enoine Goversors, W. Payton, 
Richmond. 
= Macic Lawrerws, W. I. Chadwick, Man- 


17,638. Game, T. Ansboro. Glasgow. 
17, "Bir Swiss and other Wait BELTs, G. C. Ramsey, 


. PNEUMATIC Tires, J. Everard, Birmingham. 
ial. G Guipe for Sxutries of Looms, Oo Smith, 


17,642. INSTRUMENT for CatcuLatine the Duration of 
PHOTOGRAPHIC Exposure, J. A. Scott and J. Dowson, 
London. 

17,648. Swircues, H. Edmunds, Lon: 

17,644. Distruurxe Om, J. A. he my “and W. Adgie, 


17,645. TARGETS, W. Burgess, Boston. 

17,646. Rerarrinc Punctures in Tires, W. E. Crow- 
ther, Liv. 

17, cae —— ELECTRIC AppLiiances, H. Hyton- 

y on. 
17,648. Facitrtatinc Settine of Traps, J. Lycett, 
mdon. 

17,649. Fastener for Cupsoarps, &c., H. Bancroft, 
Halifax. 

17, e. InrLatine Horse Cottars, &c., W. Stewart, 

17, so INFLATING Cycie Tires, &., W. Stewart, 

17,652. ‘Crow Lamps, H. Lucas and J. Perry, 

17, 658. Suranarixo DiarHracms, &c , A. J. Lehman, 

17,654. Burrers for RarLway Wacons, W. Marshall, 

mdon. 

17,655. Wispow VenTILaATOR ATTACHMENT, J. F. Mayne, 
London. 

17,656. Toxsna Forks, J. N. Harmer, London. 

17,657. Hypraviic Main CLEANER, 8. Carpenter, 
London. 

17,658. Gripprxc Devices for Caste Raimtways, H. H. 
Lake.—(The Vogel Cable Construction Company, United 
tates. 

17,659. HorsesHor Fastenino, H. H. Lake.—(Z. 7. 
Covell, United States.) 

yy Wispow Frame Pockets, F. V. Phillips, 

. "PREPARING Re-acents, H.H. Lake.—(E. Noriega, 


‘exico.) 
17, 08. 2. Byauers, F. F. Hawkins, London. 





17,666. Proretters, W. H. Hawkings, London. 
17,667. See and Warmer for Teapots, R. A. Green, 


17,668. _ W. Barrett, London. 
17,669. oro Movutprp from Cuay, T. H. Sharpe, 


17,670. — Sasuts of Wixpows3, J. Pollock, 
on. 
a Rartway CarriacE Srittoon, W. E. Newham, 


17,672. ‘Suarse Apparatus for Quick-FiRING GuNs, 
f. R. von Skoda, London. 

17,673. Propuction of Dye Srurr:, H. E Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 

17,674. Propucrion of Cotourinc Marrers, H. E. 
Newton.—(The Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

17,675. Winpow Sask Frames, R. F. Dampier, London. 

17, ee Curistmas and Biratapay Carps, C. E. Thierry, 

on. 

17,677. Dentat Cuairs, W. A. "Johnston and A. W. 

rowne, London. 

17, we ee Pyevumatic Tires to WHEELS, J. Coffin, 


17,679. Devsoss for Storprpinc Macwinery, P. Luhn, 
on. 
17,680. Inpex Book, J. C. Fell.—(F. L. Parker, United 
8 


tates. 

17,681. Caoppincy Knives, D. McLachlan and J W. 
‘Allen, mdon. 

17, ro Reig Wrencues, D. McLachlan and J. W. Allen, 


17,688. Knives, ThejBrothers Heller, London. 
17,684. Mount for Picrures, &c., G. E. Jenkinson, 


mdon. 

17.685. Woop-pavinc Buiocxs, T. F. Edgeworth, 
on. 

a ie for the Cuain of Bicycies, H. W. Dover, 


ion. 

= 687. Matcu-Boxes, E. J. Hill, London. 
7,688. Rartway [Brake Apparatus, W. 
"lee. 

17,689. Wee. Bearinos, A. J. Boult.—(Hoerder 
Bergwrkse und HMiitten- Verein, Germany.) 

17,690. Winp Dervectors, W. P. Thompson.—{V. C. 
2. Laurent and EB. Scherding, France.) 

17, a Currinc Gass by Execrricity, L. Havaux, 


Jacken, 


17,092. Porirication of Inon from Sutpsur, E. H. 
Saniter, Li verpool. 

17,693. Tent Poss, J. Chadwick, London. 

17 604. Exrracrion of Bismuts, J. W. 
vel 

17,695. K-Cases, R. Miller, London. 

— "696. Horsesuors, W. P. Thompson.—(D. C. Dryer, 
R. C. Stewart, jun., and W. A. Stewart, United States.) 

17,697. Lacine Srups, H. B. Baker, London. 
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17,698. Potarisep Execrricat Inpicator, H. F. Lewis 
and H. H. Eley, Bristol. 
17,699. Automatic Gatg or Door Srep, R. Coates, 
North Shields. 

17,700. Evecrric Arc Lamps, E C. Russell, London. 

17,701. Grater for Gratinc Nutmees, &c , G. T. Jones, 


wynypia, 
17, on a as —— m2. a London. 
17,7 ASEL, le, Acc 
17,704 . Cases for HoLpine Cutiery, &c , J. Wingfield, 
Shots eld. 
17,705. Burrows, J. W. Ramsden, Leeds. 
17,706. Automatic Foo S1ona., C. H. Handford and 
, Old Whittington. 
17, 707. CentrirucaL Drums for Liquips, 0. Lentsch 
Manchester. 
17,708. Securmne Axues to Sprinos, H. I. Humphry, 
‘irmingham. 
17,709. Matcu-Boxes, A. Smith, Birmingham. 
17,710. PerperuaL CaLenpars, G. McDearmid, New- 
castle-on- -Tyne. 
17,711. Lataz Canriers, T. Sugden, Bradford. 
17,712 Securninc Tires on Wuees, A. Whitehouse, 
A. Whicker, and W. N. Black, “Tt .. 
17,718. Stove Grates, T. P. and H. 8. Moorwood, 
Sheffield. 


17,714. Cottzctixc Dust from Arr, A. M. Robinson, 
Liverpool. 


Kynaston, 








SELECTED AMERICAN PATENTS. 
From the United Btates’ Patent Office Official Gazette. 


480, 784. Invector, H. C. Reagan, jun., Philadelphia, 
Pa.— Filed April 28th, 1892. 

Claim.—(1) In an injector having the chambers 1 
and 2, a conical-ported seat a between the chambers 1 
and 2, a conical steam valve D, fitting said ports, a 
stem for age oes said valve, and asleeve a’, extending 
across 2 and i said’ stem, 4 
preter Ay as yam Ray (2) The combination, with 
the body A, havin = partition a? and neck a’, of 
the sliding nozzle oe apy Tl ring f and arms 
f, a yoke F’,a screw stem G, swivelled to Gaid yoke, a 
steam supply a. between the arms /*, and a 
combining tube having a flaring mouth receiving the 
end of the nozzle, substantially as described. (3) In 
an injector, the barrel V, containing several combining 
tubes v of different sizes, all o) into an annular 
groove v’, which receives the end of the nozzle, sub- 
stantially as described. (4) In an injector, the combi- 
nation, with the body having a bev: flange a, ofa 
rotatable barrel ha’ bevelled flanges i, an adjust- 
able bevelled ring A’ for taking up the wear on said 
flanges, and a plurality of delivery tubes of different 
sizes carried by said barrel, su ly as descri 
(5) In an injector, the body A, cut away at one end to 











leave the wings A?, and a pg barrel carryin 
delivery whee of d 4 
said wings A“, substantially ro deel. (6) In an 
injector, the combination, with the body A, of the 
rotatable barrel carrying a plurality of delivery tubes, 
a detent for holding said barrel when adjusted, and a 
dash plate covering the inner ends of all of said tubes 
except the one in line with the combining tube, sub- 
stantially as described. (7) The combination, with 
pdye < having the chambers 2 and 38, of a ’ steam 

per he | in nd nag se 8 and entering ‘the atin 
2 eal 


ig removable, substan 
as eas ewe combination, with the body 2 
having ted + omy: ipe B, 
the ape ebay valve D 


entering the een 
the “chambers 1 and 2, ‘the auxiliary steam pipe B’, 
xble in the 


removable coil B*, arranged 
chamber &, and. ihe cap, Aor giving noses to the 
coil B2, substantially as descri! 





- 





essential parts, of of an inclined turret having B 8 Series 
of ne Raye | Foy jecting above its upper Surface, 
the inclination of turret being such as to elevatg 
the tool which is in operative position or nearest the 
chuck and de @ opposite tool, whereby the 
work is enabl project across the e turret t from the 
operating tool without contact with th ite tool 
as set forth. (2) The combination, with Stee ben 
work-holding chuck, and other essential ty P a 








carrier having an inclined seat and an inclined 
bearing at its central rs the highest part of said 
seat being nearest said chuck, and a turret formed to 
rest in an inclined position on said seat and having 
a shaft ps in said , said turret having 

tools above its upper surface, as 
set forth. (3) A lathe provided with a work-holdin 
chuck and a tool-carrying turret inclined downwa: 
from bl ro She hieh — pg s series of 
operating e es 0! e turret bei: 
nearest the chuck, so that i Ss tool at the 
=e turret is raised above the opposite tool, as 
se " 


481,566. Fasreninc ror Merat Puates, WW. C. 
Hunter, Newport, Ky.—Filed February 15th, 1892. 

Claim.—Q1) As a new article of manufacture, 4 
fastening device consisting of a shank B, having a 
head A at one end, an oblong butt C at its ster end, 
and a pair of diametricall opposite bevelled shoulders 
D D’, which shoulders slope downward and inward 
from ‘the extremities of said butt and connect it with 
said shank B, said parts A B C D D’ being formed of 








a sipgle integral piece of metal, as herein described. 
(2) A fastening device consisting of a head A, shank 
B, butt C, and bevelled shoulders D D’, all formed of a 
single integral piece of metal, in combination with the 
bar or plate to which said fastener is directly 
applied, said plate being slotted at g and having a 
socket as H, on each side of said slot to admit said 
shoulders D ’D, in the manner described and for the 
purpose stated. 
481,595, Track Sanpino Arraratvs, C. W. Sherburne, 
Boston, Mass.—Filed July 5th, 1892. 

Claim.—(1) In a track sanding ‘apparatus, the combi- 

nation, with the sand supplying ere, of two 
f air, — — 

control of the engineer, one of { them Lao. Pand 
and the other being the pipe ¢! , the pi 
only a small quantity of air to propel the my the 
other pipe ¢ furnishing a much larger quantity of air 
to propel the sand, substantially as and for the 
purposes described. am In a track —— apparatus, 
the combination, with the train line and engineer's 








valve, of the reservoir E, the automatic valve F, air 
pipe ¢, and sand distributing barrel C, substantially 
as and for the described. (8) The combina- 
tion of the Westinghouse air brake a tus having 
an automatic valve and its air reservoir, with an air- 
actuated sand distributin, Bene and sand ye | 
Ping substantially as ie tte a. e.. —_ 
— |) the combination 
» Ssurroun said basin, a a one 
my as and two air une of which furnishes a 
very much larger quanti of air than the other, sub- 
stantially as and for the purposes described. 








Epps's Cocoa.—GRraTeFUL AND ComFortine.— oy 
a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and 
by acareful application of the fine p peony of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. t is by the 
judicious use of such articles of dict that a constitu- 
tion may be ually built up until strong enough to 
resist every ency to disease. Hundreds of f subtle 
cating around us ready to attack wher- 
— soem aw point. on ‘ortited at with 
fatal shaft by ogee an oundves wel wi th 


Bervice Gazette aad with bl Sogiwatar‘or milk. Only 


oo. packets, by Grocers, — James Epps AND 


Homeopathic Chemists, London.”—ADvT. 
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ON THE CONSTRUCTION OF THE MODERN Bronzes, copper-tin alloy.—Copper and tin mix well in | and cast into ingots, in whichever case the scrap has to 


LOCOMOTIVE. 
SECTION II., PART IIl.—BRASS FOUNDRY, 


Copper and its alloys.—Copper has the property of 
being capable of forming a combination with nearly all 
the metallic elements in turn, forming compounds dif- 
ferent in character from their component parts, possess- 
ing all the physical and chemical characteristics of | 
metals, but often modified so as not to resemble either | 
of those parts. This combination will either be of a 


complete chemical nature, or a solution of the chemical | ith 


combination in an excess of one or the other. In itself | 
copper possesses malleability and ductility to a consider- 
able extent, which is clearly shown by the curve A, | 
Fig. 108’, Its fluidity and tenacity is increased by a 
small addition of phosphorus, but unless alloyed with | 
some other metal, such as tin, this addition of phos- | 
phorus increases its tendency to corrosion. The change | 
in its physical properties, caused by the addition of zinc, | 
is well illustrated by the curve B, Fig. 108’, each being | 
autographic records of ordinary tests taken by Aspinall’s 
recorder. They do not require any further explanation, | 
but those marked cohesive force have been plotted from 
the curve of tensile strain, utilising the data given by 
Professor Unwin on page 419, vol. lix., of Tae ENGINEER, 
where he shows that assuming the sample to be uni- 
formly plastic throughout 
its length, which for our 
purpose is approximately 
correct up to its climax 
of resistance, then the 
percentage of contraction 
of area is equal to the 
percentage elongation, 
calculated upon the 
stretched length of the 
bar. In the examples 
this point has been 
ascertained, a new scale 
constructed, and the 
curve has been plotted 
in a convenient manner, 
by raising the climax of 
resistance by the required 
ercentage. Oblique lines 
fore then been ruled 
across to the original 
scale, and the curve 
plotted by noting where 
the load curve crosses the 
load ordinates, and trans- 
ferring this point verti- 
cally to the corresponding 
oblique line. The re- 
mainder of the curve is 
obtained by calipering the 
contracted area of the 
sample, which fixes the 
highest point; the inter- 
mediate ones, however, cannot be obtained, because 
the length subject to local contraction becomes more 
and more restricted as the moment of fracture 
approaches, therefore the path of this portion of the 
curve is merely hypothetical. A synopsis of the par- 
ticulars of these curves is given in Table I.:— 
TABLE I, 


Soe oe ee ee 


$f — 4 fh 


N 
° 


$—4+—f-—4- 4} 4 4 fg 


4+$—+}-—4-—+- 4 4 
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$—4—+—f 14g 


N/ OS MIS GNOL N/ SSFIHLS 
~ 
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+—4—+—4—-+ 


$—+—- +—+§ ++ 4 _ 4 


4—$ 4 — fo 4d 4d 


$-4—-4--$ 


Stress in tous 





Curve, Test No. ae. a Elong. “ on8” Contrac. 
A | 281 1366 40:0 | 62°9 
, 284 14-04 38°5 53°8 

B 233 11-00 11°5 20°9 

i 235 11-00 11°0 20°9 





_ In the manufacture of homogeneous alloys, the follow- 
ing may be taken as characteristic difficulties, with their 
total or partial solution. Impurities in the diluting 
metals, which will seriously injure the physical properties 
of the resulting alloy, decreasing as the purity of the 
diluting metals increases by improved metallurgical 
methods of manufacture. The oxidation of the metals 
to an always varying extent, occurring during the period 
of melting, which will always remain a difficulty, only to 
be mitigated by experience of the furnace, fuel, and quick 
melting. The occlusion of oxygen, the combination or 
mixture of oxides, produced from the constituting metals 
during melting, with the alloy, or the absorption of small 
quantities of the products of combustion, including 
carbon and sulphur, and then the evolution of these gases 
or expulsion of oxides during cooling, rendering the alloy 
porous, which may be remedied by the addition of phos- 
phorus. Finally, liquation at the period of cooling, 
When the alloy will separate out in distinct groups of 
various grades of hardness, unequally diffused throughout 
the mass of the casting, which can be remedied to a 
certain extent by adopting means for rapid cooling. The 
larger portion of the heavier metals will assume a level 
in the crucible in order of their respective densities, 
unless they are prevented from doing so by violent agita- 
tion, and a partial separation will consequently take 
Place in the casting, even when all the attention possible 
may have been bestowed upon the alloy during its forma- 
tion, especially if the casting is large, and therefore the 
cooling slow, also if large proportions of lead or tin have 
been used; therefore, to obtain perfectly homogeneous 
alloys, remelting is sometimes a great advantage, 
especially if it can be accomplished with the minimum 
amount of oxidation and occlusion going on. If there 

“ been an appreciable amount of oxidation it is impos- 
ill le to get good alloys, because, if the author may 

ustrate by Dalton’s atomic theory, their atomic bonds 
are clogged with this slag, and consequently the metals 


not “ wet” each other, 





| almost all proportions, forming a class of alloys gener- 
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ally spoken of as bronzes, sometimes having incorporated 
with them lead, antimony, manganese, and phosphorus, 
with iron and silicon as impurities. A small content of 
tin renders the alloy both hard and tenacious, a maxi- 
mum hardness for all shop purposes being attained by 
the addition of about 15 to 18 per cent. Table II. fairly 
represents the various mixtures of these alloys. 


TABLE II, 


Description 





| Cu ‘/, sn‘/, Zn */, Pb */ | P°/, |Fe*/,| 8i°/. 











Old copper-tin alloy...) 87°5  12°5 


A standard = , ron ae 
American bearing \) £0°0 | 10°0 vill = 
80 to 18to 2 *5 
Eaglish generally { 88-0 10 9 5 
m ( 82°5 | 14°5 *36 20 04 
articular cases of } 2 . 
A < | 85°0 |} 11°6 3°9 16 
slide valves | min! oe sis | ates 


These alloys have a lower melting point than copper, a 
greater density than the mean density of the chief con- 
stituents, less liable to oxidation, and they are propor- 
tionately harder than either of the principal constituting 
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metals, as the content of tin increases. The fact of 
their being more fusible than copper, and less than tin, 
renders it very difficult to obtain a perfectly homogeneous 
alloy, portions richer in tin being interposed throughout 
the mass; therefore it should be cooled as rapidly as 
| possible, to obviate any tendency to liquation during 
the cooling. Oxidation must be avoided as far as 
| possible, which points to the rapid melting of the copper, 
and keeping the tin immersed during mixing, because of 
the rapid formation of the peroxide. This formation is 
very disadvantageous, becoming a great nuisance to the 
finisher, rendering all machine work imperfect, because 
of the hard dirty spots, which destroy the cutting edge 
of the tools. Especially is this the case if the metal has 
| been produced by the open hearth Siemens regenerative 
| furnace when that furnace has been working slowly, 
the metal will be found to contain a greater quantity of 
these hard dirty spots; also there will be more wasters 
in castings. 

The small quantity of zinc used, say 2 per cent., plays 
the beneficial part of deoxidant, by reducing the in- 
corporated oxides, rendering the product purer, con- 
sequently of greater tenacity, but at the same time it 
has a tendency to lower the elastic limit and soften the 
alloy. Phosphorus behaves in a similar manner to zinc, 
but with greater energy, and in increased proportions it 
sensibly hardens the alloy; this being stated with all due 
deference to the opinion of a well-known American 
authority. Phosphor-bronze is generally manufactured 
either by the addition of copper or tin phosphide, and 
having eliminated the oxides, a further increment to 
produce from °25 per cent. to 2°5 per cent. in the finished 
product, will change the colour to a greater degree of 
evenness; the fracture will be finer, its physical pro- 
perties and fluidity at the time of casting will be greatly 
increased. In fact, the use of phosphorus in the brass 
foundry may be compared with relation to carbon in the 
steel foundry. 

The chief uses of phosphor bronze may be taken as 
slide valve and bearing metals, the former a most im- 
portant item onarailroad. To obtain a standard slide 
valve mixture, valves of an experimental mixing should 
be made with varying contents of phosphorus, noting at 
the time of manufacture all the points connected there- 
with, as much depends upon the facilities of the shop 
and the skill brought to bear upon their manufacture. 
Some of the points worth noticing are the condition of 
the furnace, length of time in melting the copper, 
approximate temperature at the time of casting, reserv- 
ing the fracture of a small ingot, and where possible 
mechanical and analytical tests should be made, and 
then to watch accurately the behaviour of these valves, 
as compared with the wear of the ordinary mixture. In 
this class of work good clean copper shearings and new 
metals are resorted to, but for general work, the accumu- 
lation of old valves has to be dealt with, or it may be 





be dealt with, and in only one obvious manner. The 
quantity of scrap used in the mixings will, of course, 
regulate itself to the quantity on stock, say up to 50 per 
cent. of the charge. The use of this scrap is a very easy 
matter if its nature is thoroughly known, and conse- 
quently reduces the quantity of new metal required ; 
but if this is not known, then the mixing must be 
based upon, say, an average analysis of half-a-dozen 
samples of the scrap. The addition of the phosphide 
must be the last operation after lead and tin, the copper 
being melted as rapidly as possible for reasons already 
stated, and consequently to lessen the work of the phos- 
phide, the whole well stirred and poured. The moment 
for pouring is very soon acquired by the operator, by 
watching the working of the metal, and the rising of the 
scum, which is removed. In the case of bearings, for 
durability alone, they should be as hard as the axles they 
support; but considering the wear of the latter, the 
former should be softer, so that the wear, say, per one 
thousand miles is about three to one. Owing to the 
difficulty in obtaining homogeneous alloys, it often 
happens that in liquation the harder alloys sepa- 
rate out, and form the interior metal of the bearing 
instead of the outside casing, resulting in having for 
the actual bearing a soft alloy which rapidly wears, 
and then the axle comes upon the hard places, 
causing, in the absence of ample lubrication, the 
destruction of the axle. The soft alloy cools first and 
forms the shell, the harder filling the interior spaces, 
which may probably contain double the content of tin to 
the former. Everything points to the use of a rich alloy 
of phosphide just before the time of casting, well stirring, 
rapid cooling, and fluid pressure caused by a large gate 
and head, will enhance its resistance to compression. It 
has also been observed that those alloys which wear the 
longest have a low tenacity, and a good elongation ; but 
by retaining the elongation with an increased tenacity, 
then the metal would have double reasons for increased 
durability. The granular structure of the metal is also 
an important factor in the wear of metals, because 
the finer the structure, the finer will be the flaky abrasion, 
and consequently longer the wear. Among the many 
conditions which will affect the wear may be enumerated 
lubrication, resistance to abrasion, pressure, speed, and 
in the case of slide valves, temperature; but supposing 
these conditions to remain constant, then the resistance 
to wear must be sought for and applied in the alloy 
itself, and it will always be found, that with any ordinary 
shop mixture, if precaution be taken to produce it 
with an increased amount of purity it will resist wear 
to a greater extent, this probably being done by the 
small addition of zinc or phosphorus to remove the 
oxides, and beyond, by the addition of a greater amount 
of phosphorus, its wearing properties are enhanced. 
It has also been found that the increased quantity of lead, 
diminishing tin in proportion, has a very beneficial 
effect upon the wear of this class of alloys, and as a 
matter of fact 10 per cent. of lead and only 6 per 
cent. of tin is regularly used for the slide valves of the 
engines in question, with about ‘25 per cent. to ‘3 per 
cent. phosphorus. 

Brass.—The alloys of copper and zinc may generally 
be accepted under the term of brass. They are made in 
great variety of physical properties and appearances, 
varying from the colour of the latter metal to that of 
gold. The content of copper may be from 60 to 90 per 
cent., but generally the composition of English brass is 
about 70 per cent. copper, and 30 per cent. zinc, with 
about ‘5 per cent. lead, which will make it work better in 
the machine shop, and is generally found in locomotiye 
brass. The best proportion for yellow brass is two of 
copper, and one of zinc. When mixing, allowance must 
always be made for the elimination of zinc, about 2 per 
cent., caused by its point of volatilisation being very low, 
and for a similar reason—its low melting point—brass 
cannot be forged. Zinc produces the hardness, which 
gives the alloy a greater resistance to wear, being at the 
same time malleable and ductile. If slowly cooled it is 
more hard and brittle than if plunged whilst at ared heat 
into cold water. 

White metals—White and antifriction metals are 
almost without number, and until recently their base was 
tin—in some cases to the extent of 78 to 86 per cent. 
Now, generally speaking, lead has taken the place of tin 
as a base, with from 10 to 20 per cent. of antimony as a 
hardener, and sometimes arsenic. Copper is in most 
cases added to the extent of from 2 to 10 percent. It 
will be found, as in the case of brass and bronze, that 
every shop has its own mixing, which is quite as good as 
any floated upon the market, and mostly having the 
same ingredients, and nearly equal percentages. The 
chief object in a good metal is to have a low melting 
point, especially where there is a lot of work, so that it 
can be used over a pot fire, that is, without the aid of 
crucibles. It should be thin when melted, but slow to 
set, having a lengthy plastic stage, so that the workman 
can follow it up in a similar manner to wiping a plumbing 
joint, when soldering two lead pipes. 

Other alloys.—After these two distinct alloys of copper, 
brass and bronze, the rest may be disposed of as entirely 
of an experimental nature, although many, such as ferro 
up to 3°5 per cent., silicon, manganese, and aluminium 
bronzes, are being used extensively. In the case of man- 
ganese bronze, ferro-manganese is added to the molten 
copper, the principal use of the manganese being to free 
the copper from incorporated oxides, which rise to the 
surface as slag. If more manganese is used than is 
sufficient to remove the oxides, the alloy is of greater 
tenacity and more ductile, the maximum being attained 
with 10 per cent., beyond this amount the alloy become 
very hard and brittle, until at 15 per cent. it is of a grey 
colour. Aluminium bronze may be obtained by using 
good copper and re-melting, 90 per cent. copper and 
10 per cent. aluminium having a definite chemical 
composition, Cuy Al. There isa difficulty in getting 





that all the old scrap is melted in an open-hearth furnace 


the aluminium incorporated with the copper, also in 
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teaming, as the alloy sets very rapidly. The best by skin drying only. Corruscation is characteristic of the | This involved the construction of 280 miles of canal 
method, as found by many experiments carried introduction of aluminium into the crucible, and the cast- | through five Departments, from beyond Verdun 


out by the author for Mr. Aspinall, is to make the 
above rich alloy, cast into ingots, and use in an ordinary 
manner with the usual mixture. A 3 percent. aluminium 


(To be continued.) 


ings sometimes present locally, an iridescent appearance. 








bronze gives very good results—double the tenacity of 
good brass—and at very low temperatures it will forge 
well, aluminium itself becoming red-short at 400 deg. F. 
This 3 per cent. bronze would be very useful for castings, 
although it cannot compete with steel as far as first cost 
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INLAND NAVIGATION IN FRANCE. 
page 298) 

WE have followed the history of our subject to the | mile being charged to cover the difference be 
close of the Second Empire, when the charges of the | 4 per cent. allowed by the State, and 6 per ce 


in the 
onnec. 


Valley of the Meuse, to Port Sur Sadne, making o 
| tions with the Marne and Rhine Canal, and throwing out 
a branch to Nancy. The estimated cost was £2,600,009 
| and the money was advanced by the Departments ; to he 
| repaid in twenty years with four per cent. interest 
| by the national Government, a toll of *0805d. per ton per 
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of material is concerned; but it has this advantage, that 
only working parts need be machined, as it makes a very 
smooth casting. Aluminium passes through a granular 
stage, and becomes fluid at about 1300 deg. F., copper 
melting at 1980 deg. F. It is advisable to use the best 
plumbago crucibles, as from silicious ones it becomes 
seriously contaminated with silicon. A flux is not neces- 


| war and the tribute exacted by the victorious Germans 


that such was not the case, and that she possessed mar- 
vellous recuperative power. 

Among the first new works undertaken was the con- 
struction of the Eastern Canal, to restore water com- 


the advance. The State stepped in before the canal was 


was supposed to have exhausted the resources of the ——- paid off the obligations entered into, and 
country. France speedily proved to an admiring world | finished the canal. When such special efforts are made by 


both imperial and local authorities, the best proof is given 
of the great importance attached to the maintenance and 
improvement of waterways. 

rom 1880 all State canals have been free of toll, and 


sary, but might become detrimental, owing to the extreme | munication within French territory, between the basins | by one of the decrees abolishing this impost, passed in 
lightness of the metal. At the time of casting,askimmer | of the Rhone and Rhine, the former connection having | 1879, an important classification of canals was adopted. 
should be used, in order to remove the thin film of oxide | been lost by the cession of Alsace and Lorraine to | This was rendered necessary by the diversity of condl- 


that always forms; and pour quickly. Larger gates are 
required, and the best castings are obtained from 
sand moulds, although very good castings may be obtained 


Germany. It was further determined to continue the 
route so as to make a connection with the canals serving 
‘the Belgian coalfields, which had long been desired. 








tions under which alone navigation was possible, owin 


to the same absence of uniformity in dimensions 40 
other important details which still obtains in this country, 
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almost preventing the attempt to navigate except on a 
few well-defined routes. The decree fixed the lines of 
navigations which were to be of the first class, and all 
others were relegated to the second class. The lines 
which served the general interests of the country were to be 
of the first class, and of the following dimensions :—Depth 
of water, 6ft. 6}in.; breadth of locks, 17ft. jin.; clear length 
for boat, 126ft. 8in.; headway under bridges, 12ft. 14in.; 
the width for bridges and tunnels was recommended to 
be 19ft. 8in. These are the dimensions considered neces- 
sary to accommodate “La Peniche Flamande,” the ordi- 
nary type of canal boat, loaded to 800 tons. All new works 
on the principal lines were to be so constructed, and any 
existing waterways below the standard were to be brought 
up to it as opportunity offered. These dimensions were 
adopted on the Eastern Canal and elsewhere, so that at 
present a boat carrying 300 tons can navigate from Havre 
to Paris and Lyons, to the manufacturing districts of the 
North of France and into Belgium and Holland, as shown 
by the map published on page 340. The length of the 
waterways on the principal routes defined by the decree 
of 1879 amounts to 8600 miles. The secondary lines are 
not subject to a similar regulation, but efforts for their 
improvement are made. 

When the French Government had re-established their 
financial position, further attention was given to the 
wants of inland navigation, and information as to its 
general condition was called for and supplied. It was 
set forth that repairs were necessary on 2500 miles of 
river navigation, and on 2200 miles of canals; while 
the construction of 900 miles of new canals was 
called for. These figures were adopted in 1879 with a 
view to the completion of the principal routes and fill- 
ing up the gaps in the then existing system. At the 
same time the direct administration by the State of all 
waterways was decided upon as a general principle, and 
the programme included the purchase of all the conces- 
sions remaining on the principal routes, as well as the 
development and completion of them as canals of the 
first-class. Under the new régime the Eastern Canal 
has been completed, and also the canals from the 
Aisne to the Oise, and from Havre to Tancarville, while 
those from the Marne to the Saéne and the Doubs to the 
Sa6ne are under construction. Chief attention has been 
bestowed on the improvement of existing routes, with 
the result that there are 2900 miles of inland navigation, 
with a depth of 6ft. 64in., as against about 350 miles in 
England a that depth and upwards. 2350 miles of 
these are provided with locks capable of accommodating 
vessels carrying 800 tons, compared with about 300 miles 
in this country, while on a further length of 2300 miles 
locks of the size specified for waterways in the first class 
are provided, but the depth is, as yet, not more than 5ft. 
During the ten years from 1878 to 1888, this length has 
increased from 900 miles to 2300 miles, an addition of 
150 per cent. In this country during the same period, 
with the exception of the work on the Manchester Ship 
Canal, but little has been done that could call for notice. 

Throughout France, the length of waterway available 
for inland navigation approximates 8000 miles. Of this 
650 miles are returned as tidal, 2100 miles navigable 
without works, 2250 miles canalised rivers, 3000 canals. 
The State administers the whole of these, with the excep- 
tion of about 600 miles—a little over 7 per cent. of the 
entire length. They are therefore toll free, and of these 
about one half are under temporary concessions, some of 
which, however, do not terminate until 1960. With the 
exception of seventy-five miles owned by the Municipality 
of Paris, these waterways belong tothe railway ‘du Midi.” 

The canals of Paris are an important part of the system, 
but in addition to these, as will be seen by reference to 
the map, seven main lines of transport have been 
provided, viz., (1) the navigation by the Seine to Rouen and 
Havre, on which during the last four years a depth of 
10ft. 8in. has been provided, followed by an enormous 
increase in the quantity of goods reaching Paris by water, 
amounting last year to a tota) of 1,100,000 tons out of 
2,435,000 discharged at Rouen; (2) from Paris to the Belgian 
frontier, and by Liége to Rotterdam, with important con- 
nections leading to Antwerp, Ostend, Dunkerque, and 
Calais; (8) the line from Paris to the Eastern Frontier 
through the Marne, the Marne Canal, and so to the Rhine; 
(4) the Eastern Canal of France joining the Belgian river 
Meuse with the Saéne by the valley of the Mose and 
Moselle, making a junction with the Marne Canal and the 
Rhine; (5 and 6) the lines from Paris to the South, viz., the 
Bourgogne connecting the Seine and the Sadne, and 
the Bourbonnais along the Loing and Briare (between 
Montargis and Chatillon) canals, uniting with the prece- 
ding line, and so by the Sadne to Lyons and down the 
Rhone tothe Mediterranean ; (7) the Canal du Midi through 
the Landes in the hands of the railway company. This 
joins Bordeaux on the Garonne with the Mediterranean. 

By reference to the map it will be seen that the north- 
east, a great portion of the centre, and the south-east of 
the country are served by a network of waterways. There 
remains a large areaon the west and south-west not equally 
well provided. The navigation on the Loire below Orleans 
is far from satisfactory, and the Loire isnot connected with 
the Charente or Garonne. For this reason the programme 
of 1879 included the construction of a canal from Orleans 
to Nantes, and the connection of the basins of the Loire and 
the Garonne. These are postponed until the demands of 
traffic, which is much heavier towards the north-east, are 
provided for by the construction of the Canal du Nord, 
giving an additional communication from Paris to the 
Belgian frontier, through the manufacturing districts. 

Setting aside all outlay prior to the restoration in 1814 
as being of no sensitenl value for present requirements, 
the system of inland navigation has cost the country 
nearly £60,000,000 for construction and re-purchase, 
£5,000,000 of this sum having been spent in buying up 
concessions, 

_ We find that, with the exception of 7 per cent., the 
inland navigation is in the hands of the Government. 
It is under the Department of Public Works, and 
18 administered by the ‘“Ingenieurs des Ponts et 








Chaussées ” and their subordinates, who have not merely 
to attend to the maintenance and repair of the works 
and the usual needs of the navigation, but also to the 
requirements of agriculturists and users of water-power, 
as well as to provide against floods. An excellent system 
has been established in France, by means of which 
information as to rainfall and the height of the various 
rivers is rapidly communicated to the proper quarter, 
where from previous experience and calculation the 
amount of flood to be expected can be estimated, 
and the necessary precautions taken by lowering 
the movable dams and other means to mitigate 
the damage which would otherwise occur. It would 
be well if the County Councils in England would 
bestir themselves to obtain the necessary authority 
for acting in a similar manner, for there are numberless 
occasions when to be forewarned is to be forearmed, when 
a flood isimpending. In the towns goods, and in the coun- 
try stock, would often be saved if trustworthy informa- 
tion were forthcoming in due time. The officials, more- 
over, have charge of the fisheries and ferries, and generally 
of all Government property on or about the navigation. 
The stoppage of navigation is avoided as much as 
possible, and the time divided into zones, so that the 
traffic—especially long distance traffic—may be interfered 
with as little as possible. To the north and east the 
season selected is during spring; in the centre and south- 
east in the early autumn. The Board of Trade might 
exercise a beneficial control in this country in a similar 
manner. Until recently canals were stopped for unlimited 
periods at the will of their owners, and at any time with- 
out any supervision; but by recent legislation the Board 
of Trade has to be informed before any stoppage 
occurs. It would be well that the Board’s hands 
should be strengthened, and that it be empowered 
to make arrangements for neighbouring canals to act in 
unison on this matter. 

The annual cost of maintenance of the 8000 
miles of inland navigation is about £520,000, or £65 a 
mile, and this covers the whole of the duties per- 
formed by the staff, not merely in working the locks, 
bridges, &c., which are opened free, but also the numer- 
ous subsidiary duties above referred to; and although in 
itself a large amount, having regard to the work accom- 
plished, it cannot be considered as an extravagant out- 
lay. The waterways are maintained in good condition 
for the use of the public as our high roads are, but the 
cost of transport along them is probably one-tenth the 
cost of transport on the roads, and so a benefit accrues 
to the public who need the goods conveyed as economi- 
cally as possible. 

There are between 15,000 and 16,000 vessels employed 
on these waterways, or two per mile. The types differ 
materially, but gradually the type of La Peniche 
Flamande is being adopted on the larger canals, where 
suitable locks have been built. After the census of 1887, 
35 per cent. were found to be of this type, and they car- 
ried 57 per cent. of the traffic. 

The census taken last year shows the total number of 
boats over three tons to be 15,925, with a carrying capa- 
city of 2,996,000 tons. The following table shows the 
number of various sizes and their capacity :— 


Boats. Capacity. 





Re , a, 

Number. Per cent. Tounage. Per cent. 
Boats over 300 tons... 4,191 ... 26 477,860 ... 50 
» of 300—200 ,, ... 3,297 ... 21 836,652 ... 28 
a 200—100 ,, ... 2,459 ... 15 391,733... 13 
pa oe, ... £63... 1... Bes .. 7 
99 ot, .. 3a... ® ... 69,512 ... 2 
15,925 ... 100 ... 2,996,230 .. 100 


Comparing 1891 with 1887, the increase in number is 
ieenk to be 1 per cent.; in tonnage, 10per cent. This is due 


to the large increase in craft suited for the first-class locks. | 


It was also found that upwards of 2000 vessels belong- 
ing to foreigners were on the French navigations, while 
at the same time French boats were over the border. Of 
the 15,925 vessels 8460 are navigated by the owner, and 
this more particularly occurs among the larger ones, who 

ossess two-thirds of the number of more than 300 tons 

urthen. On a certain day 7540 vessels were found 
under weigh, of which 5393 were laden, and 2147 light ; 
8385 were at wharves, of which 4471 were laden or 
loading, and 3914 light. This shows a considerable 
circulation of traffic. 

From time immemorial the right of user of the river 
bank for towing has been allowed to the navigation, and 
a width of eight yards is reserved for the purpose by 
royal decrees, dating as far back as 1520. On the small 
canals, where only small boats are used, manual labour is 
employed, but by far the greatest amount of work is 
done by horses. Steam is as yet but little used, and 
almost entirely confined to the Seine, the Oise, and a 
few other rivers. Steam cargo boats carry only a small 
fraction of the traffic. In this the French are behind us 
and their neighbours in Belgium and Holland. The cost 
of freight, however, is exceedingly low. This is said to 
be due to the improvements made in recent years, and 
the similarity in the conditions of navigation on the 
principal routes. On routes where the traffic is heavy 
the average freight is 0°02f. per kilogramme, or '0322d. 
per ton per mile on rivers, and 25 per cent. less on 
canals. For long distances and with return cargoes the 
land freight is often reduced to ‘0161d. per ton per mile. 

There is but little wharf accommodation provided by 
the State ; this is almost entirely in the hands of private 
individuals, and they provide the appliances for loading 
and discharging. The amount of tonnage carried is very 
small when compared with the traffic moved on some of 
the routes in this country, and in 1888 amounted to 
28,320,000 tons. Of this the rivers carried 9,976,000 tons, 
and the canals 13,344,000 tons. But as the voyages are 
in many instances of considerable length, it is necessary 
to calculate the mileage to arrive at a knowledge of the 
work done. This is found to reach 1,982,200,000 ton- 
miles, the average voyage being eighty-five miles, or the 


The popularity of the larger waterways is evidenced 
by the proportion of traffic borne by them, amounting to 
92 per cent. of the shipments, leaving only 8 per cent. 
for the secondary routes. The main traffic centres are in 
Paris, where in 1888, 5,848,000 tons were shipped in 
85,574 vessels. 

Comparing the traffic of 1879 and 1888, we find that in 
the latter year the movement had increased 57 per cent., 
which is considered to be mainly due to the enlargement 
of the navigations, especially of the Seine, and the better 
administration throughout the country. 

The statistical information prepared by the French 
bureaus has long been celebrated, and a glance at the 
‘* Official Guide of Inland Navigation,” published by the 
Ministry of Public Works, shows how this information 
can be usefully placed within reach of the community. 

The map on page 340 is a copy of the one issued with 
the “ Guide,” which is coloured to show rivers and canals 
separately. The original is to a scale of spahaao: 

Much of the information contained in the ‘‘ Guide” 
is graphically represented on the map, which shows 
approximately: (I.) The character of the waterways 
comprised in the French system. (II.) The general 
conditions of navigation on them. (III.) The lengths of 
various waterways, and of distances from place to place 
in the principal directions of traffic. (1) The waterways 
are distinguished according to their character as canals or 
rivers as defined in the “ Official Guide.” The portions 
floatable are coloured. (2) The waterways are divided 
into two classes. In the first class are all those of which 
the depth is 2 metres—6ft. 64in.—and upwards, and the 
locks not less than 38°5 metres—126ft. 3in.—long, and 
5°20 metres—17ft.—broad. All others are placed in the 
second class. (8) In reference to distance, the map 
gives (a) the distance between intermediate points, 
centres of trade and junctions; (b) the total length of 
navigations or portions of it from the end ; (c) the distance 
from the origin of the system, whether taken from Paris, 
Nantes, or Bordeaux. Special maps to a larger scale 
show the canals to the north—the manufacturing district 
—also in the neighbourhood of Paris and Nancy. The 
table on the left side of the map gives further particulars 
of symbols employed. 

The letterpress of the guide is divided into five parts :— 

(1) Sets forth the decrees and regulations binding 
upon the officials and the public. (2) An alphabetical 
list of all the waterways, giving in a tabular form the 
length, depth, number and size of locks, number of 
bridges and tunnels, with the headway available under 
these, also additional observations as to the depth when 
variable, and other information useful to the navigator. 
(8) A table of distances along each route, giving the 
principal places and the distance from the starting point 
of the system, the facilities offered for navigation, the 
class of boats in general use, the regulations in force, and 
other information ofa kindred nature. (4) Analphabetical 
list of the places mentioned in the table of distances, with 
a reference to the page on which they are to be found. 
(5) Longitudinal sections of the principal waterways to 
scale, showing position and number of locks, coloured to - 
show which are river and which are canal navigations. 

In England, information of a somewhat similar nature 
is greatly needed. True, a Blue-book was published in 1890 
giving statistics up to 1888, but the information is com- 
paratively meagre and unsatisfactory. The total length 
of river and canal navigations in England and Wales is 
returned as 8050 miles, 2025 of which are stated to be 
independent and 1025 railway controlled; but as there is 
no return from many navigations, and the Birmingham 
Canal is included among the list of independent routes, 
whereas it is well known to be controlled by the London 
and North-Western Railway Company, the figures are 
not satisfactory. The information as to tunnels and 
bridges is not given, and no division is made between 
lengths of waterway having different depths, so that 
although the information is far in advance of anything 
previously obtainable, much is left to be provided before 
it can be used as a guide to the inland navigation of this 
country. Accurate information must first be procured, 
and then a better judgment can be formed of the real 
state of the case. No doubt amalgamation and the 
freeing of canals from railway control must be brought 
about; alsoa more uniform system of administration is 
a sine quad non. At present, each authority acts on its 
own bye-laws. These should be made uniform for similar 
navigations. 

In our opinion the inland waterways of England and 
Wales, comparable with the 8000 miles returned in 
France, will amount to about 4000 miles, about half the 
length. Again, referring to the Blue-book of 1888, the 
traffic on 2025 miles of independent navigations is 
returned as 27,512,000 tons; on 1025 miles of railway 
controlled navigations is returned as 6,609,000 tons— 
84,141,000 tons. 

The value of this information is greatly lessened by the 
fact that no separate account is given of goods shipped on 
one system and carried on to another, so that in number- 
less instances the goods are returned more than once; 
and iurther, the large traffic of 7,700,000 tons on the 
Birmingham Canal is returned as tonnage carried on an in- 
dependent canal. Whereas the Birmingham system, 
although perhaps it is nominally possessed by the Birm- 
ingham Canal Company, is, as we have said, virtually 
controlled by the London and North-Western Railway 
ee which maintains the works and manages the 
traflic. 

Although it is impossible to obtain fairly accu- 
rate information for statistical purposes from the 
returns hitherto published, yet it is evident that 
the volume of traffic is very great—quite sufficient 
to prove to the people and Government that this 
mode of conveyance is worthy of the attention be- 
stowed on it by the Governments of France, Belgium, 
and other continental nations, and that to continue much 
longer to ignore the condition of this means of internal 
communication must be a waste of resources, and 





distance from Birmingham to Liverpool. 


contrary to the best interests of the community. 
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CONVERTED GREAT WESTERN LOCOMOTIVES. 

No English railway of importance possesses super- 
flaous locomotives, if we except a few waiting their turn 
to go to the scrap heap. But locomotives will not last 
for ever, and so it happens that new engines are being 
continuously built and brought into use. This fact 
placed the Great Western Railway Company in a diffi- 
culty. The broad gauge was being rapidly superseded, 
put while it remained, it was necessary to keep up the 
supply of locomotives and carriages to work it; and in 
order that this new rolling stock should not become 
useless when the final change of gauge took place, it 
was essential that convertible carriages and engines 
should be constructed. About the former there was 
little trouble. It sufficed to put new narrow-gauge bodies 
on broad-gauge frames, and stock of this kind had been 
in use for some time. The bodies were lifted on at the 
right time to narrow-gauge frames, and the broad-gauge 
frames, wheels, and axles were subsequently altered as 
occasion served. With the engines it was different, and 
great credit is due to Mr. Dean, locomotive superintendent 
of the line, for the masterly way in which he has overcome 
a considerable mechanical difficulty. 

The increased demands of traffic, the augmentation in 
the weight of coaches, and the desire to keep up the 
reputation of the line for fast travelling, led Mr. Dean to 
put on the road locomotives of a more powerful class 
than any previously used, not only on the Great Western, 
but, we think we may say, in England. The broad-gauge 
engines had 18in. cylinders, 24in. stroke, and an Sft. 
wheel, giving a tractive effort of 81 1b. per pound of effec- 
tive pressure. The safety valves were loaded to 130]b. 
Mr. Dean’s new engines have the largest cylinders ever 
used in an English non-compound locomotive. They 
are 20in. in diameter by 24in. stroke, and the driving 
wheels are 7ft. Sin. diameter. The tractive effort is, 
therefore, 105°51b. per pound of effective cylinder pres- 
sure. The safety valves are loaded to 1601lb. Thus, if 
we assume an effective pressure of 100]b. per inch in the 
old engines, we have a draw-bar pull of 81001b.; while, if 
we take 120 lb. as the cylinder pressure in the new 
engines, we have a draw-bar pull of 12,6001b. Thus the 
new engines are 50 per cent. more powerful than their 
predecessors. 

In our next impression we shall give an external eleva- 
tion of one of the new engines. We now publish on pages 
342 and 346 detailed drawings, for which we are indebted 
to the courtesy of Mr. Dean, which, with one to be 
published in our next impression, show very clearly the 
way in which the engines were made convertible. The en- 
gravings on page 342 show the frames for the broad gauge, 
and those on page 346 illustrate the boiler. It will be 
seen that the side frames are double. For the broad 
gauge the wheels were carried outside the frames, with 
two bearings, one in each frame plate, for the crank shaft, 
or four in all; while the leading and trailing wheels had 
each one inside bearing in the outer plate. As altered to 
suit the narrow gauge, the wheels revolve in the space 
between the frames, and all the axles have four journals. 
The frames are of steel; the outside jin. and the inside 
jin. thick. Most of the principal dimensions will be 
found in our engravings. The cylinder castings, of 
course, fit equally well both the broad and narrow gauge 
frames, the width between the inner plates being the 
same for both gauges, 4ft. lin.; but for the narrow gauge 
the distance between the two plates has been increased 
from 11iin. to 1ft. 23in. 

A section of the boiler will be found on page 346. The 
plates are of steel, those of the fire-box shell being }in., 
and those of the barrel 'y;in. thick. The copper fire-box 
has a water jacket, and tne foundation ring has an extra 
depth at the corners, which enables a thoroughly good 
job to be made of perhaps the most troublesome portion 
of alocomotive boiler. The roof stays are a combina- 
tion of sling and bridge stays. ‘T'welve short bridges are 
bolted to the crown, and these are connected with the 
outer shell by twelve vertical, not radial, slings, as shown 
in the cross section. There are 245 tubes of iron 
2in. diameter outside and jin. thick, and 11ft. 9}in. long 
between the tube plates. The surface of these tubes 
inside is 1321 square feet, and that of the fire-box 124ft., 
or in all 1445 square feet. The grate surface is 20°8 
square feet. 

The total weight of the engine full, is moderate— 
44 tons, of which 19 tons are carried on the driving 
wheels, 13 tons on the leading, and 12 tons on the trail- 
ing wheels. This is slightly in excess of their weight 
when adapted for the broad gauge. The tender carries 
8000 gallons of water, and has outside springs, as is usual 
now on nearly all railways. Twelve of the new engines 
—_ been running for some time and doing excellent 
work, 

The great size of the cylinders may no doubt be looked 
on with some hesitation by many engineers. They are 
more likely to give satisfaction on a very level line like 
the Great Western than they would on such a road as, 
for example, the Midland, where 19in. cylinders did not, 
at least at first, prove satisfactory. At first sight it would 
no doubt appear that a large cylinder is just the thing for 
& heavy road; but in practice it is found that such a 
theory does not apply. The main advantage of the large 
cylinder is really that it enables steam to be worked more 
expansively than is possible with a smaller cylinder 
capacity. In this way the conditions are assimilated 
with those in the compound locomotive. If it were 
practicable to compel drivers always to work their engines 
expansively, then the large cylinder would answer as well 
on a line abounding on steep inclines as on a level; but 
itis not. If the lap of the slide valves is increased, the 
engines are liable to “go blind,” and must then be reversed 

efore they can be started ahead. If the lap were 
augmented to such an extent that steam could not be 
cut-off later than half stroke, it will be seen that the 
engine might easily be “blinded” for both forward and 
ack gear, and could not be moved at all. With the usual 
“p of an inch, however, drivers when ascending banks, 





if a little overweighted or behind time, give the big 
cylinders more steam than the boiler can supply, and so 
run the engine “ out of breath ;” but on a louie’ there 
is no temptation to do this, and the large cylinder can be 
employed to advantage. As we have said, the results 


so far obtained justify Mr. Dean in the course he has | 


pursued. 








THE RUSSIAN NAVY. 


Very little has been published, or is, indeed, generally 
known, in this country concerning the ships of the modern 
navy. We publish this week the first of a series of views 
of typical Russian ships of war, which will, we believe, 
prove of interest to very many of our readers. 

The Nicholai I., Russian ironclad, is steel, copper 
sheathed, 8440 tons displacement, 326ft. long, 67ft. beam, 
armour belt 14in., 10in. turret, 6in. battery, 24in. steel deck, 
draught 25ft. 3in., twin screw, 8000-horse power, two 12in. 


50-ton B.L.R., four Yin. 19-ton ditto, eight 6in. 6-ton ditto, | 


four quick - fire, six machine guns, four torpedo tubes; 
launched in 1888; cost £453,000; steam 15 knots. 

The section and plan which we give below are copied from 
Lord Brassey’s ‘‘ Naval Annual,” but they are not minutely 





| their ends, round the inside of the bottom ring of the churn, 


| below which the pieces of rubber project. They are each 


retained in position by a screw passing through the ring, 
| rubber, and metal band, the head being countersunk in the 
| ring. 

Messrs. Harrison & Co. exhibited the McAdam butter-worker, 
This consists of a frame of a solid piece of wood, with a 
similar cover, both hollowed out to accommodate and allow 
of the working of two large wooden screws, about 18in. long 
and 4in. in diameter. By means of spur gearing and a 
| revolving shaft the screws are made to revolve towards each 
| other at a moderate rate of speed, and in doing so they 

perform three definite operations on any butter charged into 
| the machine, namely, they express the buttermilk, compact 
| the grain, and deliver the worked butter, through an aperture 
| in the end of the frame, in a continuous roll of uniform size 

on to a small board or table, where by an arrangement of 

wooden blades, adjusted in a frame, working up and down 
| on a hinge, the butter is divided into $1b. or other-sized 
| portions. 

Mr. J. H. Duncan’s disc churn attracted much attention. 
It consists of a circular tin-plate disc mounted vertically on 
a horizontal axle, and slightly ‘‘drunken’’ when it is partially 
immersed in milk, and is revolved gently by means of a 
crank handle, the butter separates and adheres to the disc. 
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THE RUSSIAN BATTLE SHIP NICHOLAI I. 


accurate, changes, we presume, having been since made. 
This is especially noticeable in the case of the masts, which, 
instead of being mere poles as shown above, are large and 
substantial structures, carrying rifle-proof fighting tops, 


which probably could not be penetrated by anything less | 


than a lin. projectile. Access to these is obtained up through 
the hollow masts. 

Our view of the ship at sea is foreshortened, so that the 
bow cannot be seen. It is provided with a very long ram, 
well supported by the armoured deck and the belt. 








THE DAIRY SHOW. 





As a matter of course, a dairy show is primarily devoted to 
the exhibition of living machines and their appurtenances, 
and takes but small cognisance of inanimate machines. But, 
however that may be, amidst the fine array of animals and 
animal produce at the Dairy Show, held last week at the 
Agricultural Hall, Islington, many evidences of mechanical 
skill will be noticed. Steam, gas, and oil engines for use in 
dairies; machines of various kinds for preparing cattle food; 


centrifugal cream separators in great number; vehicles of | 
various designs, combining lightness and suitability for the | 


conveyance of dairy produce; mechanical cheese makers ; 
milk scalders and numerous other appliances, encourage 
and stimulate improvements and inventions in these acces- 
sories of the dairy. The British Dairy Farmers’ Association 
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—under whose auspices the show was held—offer prizes and | 
medals for novel appliances. A weighing machine, made hy | 
W. and T. Avery, fitted with a tank, supported at a convenient | 
height on @ light iron framework, and by means of which | 
milk can be measured and weighed simultaneously, gained a | 
silver medal. A bronze medal was awarded Amies and Co. 
for a milk filter ; a cup-shaped vessel, provided midway with 
an annular shelf witha raised rim round the central opening, 
over which the circular filtering gauze—which is mounted in 
a deep ring—fits. The milk, admitted through a side supply 
pipe below, passes up through the gauze and out at a spout 
above; but inasmuch as the flow can be regulated, no dirt is 
forced through, as is commonly the case when milk in large 
quantities is poured in a strainer in the usual manner. 
The lower part of the vessel is funnel-shaped, and 
terminates in an orifice closed by a cap while the filtration is 
progressing, but for washing out the accumulated dirt the 
gauze is lifted out and the terminal orifice opened. Pond 
and Son received a similar award for railway churns 
provided with buffers, which not alone stop the noise, but 
also diminish the damaging of the churn in handling. 
They are rectangular pieces. of india-rubber, 3in. or 4in. 





long, 2in. wide, and about jin. thick, made to fit in five 
sockets, formed by suitably-bent mctal bards, soldered at 


| We may add that Neilsen’s patent Danish milking machine 
| obtained a silver medal. There have been very many types 
| of milking machines introduced at various times, but they 
| have not aspired, like the present one, to the imitation of 
the action of the mouth of the calf when sucking. This is 
obtained by having in the centre, and largest compartment 
of a three-compartmental metallic casing, two pair of rubber- 
covered feathing roller segments, which are made to approach 
one another and recede alternately by means of excentrics on 
a revolving shaft; but, at the same time by means of pivotted 
levers attached to each segment, and suitably connected 
one with another, the segments are given a rocking motion, 
which has the effect of making them advance tops foremost; 
then as they begin to recede the tops separate, while the 
lower parts gradually advance towards one another and so 
on, until by continuing the revolution of the shaft the tops of 
the segments again begin to approach one another. While one 
pair of segments is approaching the other pair is receding, 
and vice versd, each pair pressing two teats starting at the 
top or root, and working downwards. In use the machine 
rests on a small catch bracket, attached to a self-adjusting 
frame suspended on the cow, and is operated by a handle and 
pinion working an iron arm extending from the casing, 
| and situated some length from the side of the cow, and con- 
nected to the main shaft by a flat link chain—it can be 
removed from the bracket at any time by a turn of the hand:- 
A funnel and pipe are attached below to convey the milk into 
a pail. The levers, excentric, &c., are placed in the two 
smaller compartments on each side of the larger compart- 
ment. The size is regulated to suit the various heads of cows. 

There thus seems to be an opening for simple mechanical 
contrivances in the dairy. 











MorRISON’S FEED-HEATER.—Liverpoolsteamship owners and engi- 
neers are much interested in the working of a new feed-heater and 
| circulator which has just been introduced. Two of the principal 
| causes of tbe short life of the marine boiler are the bad circu- 
| lation, whereby the water in the bottom of the boiler is many 
degrees colder than that at the upper part, and the low tempera- 
| ture at which the feed-water is returned to the boiler. The effect 
of these unequal temperatures is to produce great strains in the 
boiler, and also to promote corrosion, while the consumption of fuel 
| is greater than it need be. The new feed-heater and circu- 
| lator, like most useful inventions, is very simple, and consists of 
| a circular casting about 2ft. long and lft. in diameter. It is 
| placed between the feed pipe and the feed check valve on the 
| boiler ; a pipe leads from the bottom of the boiler, and is con- 
| nected to a non-return valve on the chamber. The end of the pipe 
terminates within the chamber ina rose piece. The action is as 
follows :—At every stroke of the feed pump plunger a quantity of 
feed-water from the hot well at a temperature of about 130 deg. 
is forced into the chamber, where it is met by, and mixes with, a 
quantity of hot water from the bottom of the boiler, the temperature of 
the feed is thereby raised to 212 deg., or boiling point, at which it is 
forced on the next stroke of the feed pump into the boiler. The con- 
stant withdrawal of water from the bottom of the boiler naturally 
causes a circulation of the water inside the boiler, with the result 
that there is thus a uniform temperature established, and, it is 
stated, a saving of heat and of fuel effected. So far some 
twenty steamers have been fitted with this apparatus, with, we are 
told, the most marked success. The apparatus was recently 
brought to the notice of Mr. W. Nelson, of Messrs, Nelson 
Brothers, who are well known as large importers of frozen meat, 
and who own a fleet of steamers trading between Liverpool] and 
the River Plate. Mr. Nelson had one fitted to thes.s. Highland 
Chief, under the direction of Mr. McLaren, the consulting engi- 
neer of the owners. The trials were made last Sunday. As the 
vessel was proceeding to sea from Liverpool a large number of tests 
were made by several well-known engineers and experts, and in 
all cases the water was returned as hot feed at 212 deg. Fah. The 
results were so satisfactory that the feed heater is to be fitted to 
the boilers of Messrs. Nelson’s refrigerating plant at the Bramley 
Moore Dock. The inventor is Mr. Morrison, of the firm of Messrs. 
T. Richardson and Sons, shipbuilders and engineers, of Hartlepool ; 
and the Liverpool agent is Mr. C. Geddes, Brunswick-street, 
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ABSTR ACTS OF CONSULAR AND DIPLOMATIC ever-increasing complaints as to the condition of the streets, | diameter of delivery plunger, 8fin.; diameter of rising main, 8in.; 


REPORTS. 


France: Opening for American goods.—The United States 
cial Agent at St. Etienne* reports:—There are man 

Commer ge! - . ’ ; y 
articles of American production which might be introduced 
with profit into this and other parts of France. In the rich 
valley of the Isére, a district so fertile that it produces three 
orops in the same season, there is a pressing need for 
improved agricultural implements, those in use being of 

rimitive pattern and wholly inadequate to the service 
ys cted of them. There is a demand for ploughs and 

lough points of American make. MHarrows, mowing and 
reapibg machines, would also find some sale. There is a need 
for building hardware of a light and tasteful description. 
The bolts, hinges, knobs, locks, and window fastenings used 
throughout nearly the whole of France are cumbersome, 
heavy, inelegant, and of the same pattern and weight as 
those in vogue @ century ago. Elevators for passengers are 
also needed. I have not seen a fast elevator in France or 
one worked by steam. Most have water for their motive 

wer, and as the nation is not prodigal in its use of water, 
they go up and down—except when they break, and then the 
descent is swift enough—with exasperating deliberation. As 
a rule, the few elevators in France are unsafe and absurd in 
construction. A deficiency which strikes and chills the 
foreigner is the absence of all system for heating large offices 
and public buildings. There are in this part of France 
hundreds of large blocks and houses without any other means 
of heating than small ill-constructed grates and stoves. 
The cold in this part of France is very severe, lasting from 
three to five months, and cities like Grenoble, Lyons, and 
St. Etienne suffer from the want of artificial heat. If a 
steady and strong effort were made by makers of heating 
apparatus, % good market could be developed here. French- 
men fear thunderbolts, but rarely have protection against 
them. A lightning conductor in this part of France, where 
electrical storms are frequent, is uncommon. In the city of 
St. Etienne, with a population of 135,000, there are not a 
score; these are of obsolete pattern, and probably more 
capable of working harm than of affording protection. If 
lightning-rods could be offered to the French people with the 
same ingenuity and persistency which marked their intro- 
duction into the rural communities of the United States, 
the whole country would bristle with them in a few years. 
The most material and urgent need of France is good 
sanitary plumbing. Except in Nice and Paris, there are not 
300 hotels or houses with decent sanitary plumbing or water- 
closets. English improved plumbing and water-closets are 
being introduced to some little extent, but the opportunity 
should be grasped and the market extended. 

Germany: Alimentary law of.—The United States Consul- 
General at Berlin transmits a translation of the Imperial 
German law as to trade in articles of drink and food, and 
use, the provisions of which against adulteration and fraud 
are exhaustive-—United States Consular Reports, No. 132, 

es 129—152. 

Germany: Sewage irrigation at Berlin.—The United States 
Consul General at Berlin reports: The westward growth of 
Berlin, and the consequent construction of new streets 
beyond the city limits, and within the municipalities of 
Charlottenburg and Schéneberg, has caused various complex 
questions. The drainage of the streets in these municipalities 
was very difficult, and Berlin incurred the danger of having 
the healthful effect of its sewage system impaired by the 
drainage of filth into the Ship Canal. No other course 
being practicable, agreenients were made with Charlottenburg 
and Schéneberg in 1885 and 1886, as to parts of their 
districts involving the extension of the sewerage system 
beyond the city limits. At the end of 1888 there were in 
operation 137,848 yards of sewers, 483,056 yards of earthen- 
ware pipes, and 177,999 yards of force pipes. The 
sewers and earthenware pipes drained 18,221 Berlin 
built lots, and 27 public closets. For the consumption 
of the sewage water sent out of the city from 
pumping stations through force pipes, there are 9125 
acres of land suitable for irrigation. The cost of con- 
structing these works up to the close of the fiscal year 
1888-9 was £3,463,092, of which there was expended for sewers 
and earthenware pipe systems, £1,737,327 ; pumping stations, 
land, buildings, machinery, &c., £237,618; force-pipe systems, 
£478,916 ; suitable farms, £624,262; adapting 7912 acres for 
irrigation, £308,406; incompleted adaptations, £23,464; 
other expenses on farms, buildings, machines, regulations of 
streams, roads, &c., £534,998. The project of using the 
sewage for agricultural purposes, though much favoured by 
the population of the city at first, met with some opposition 
from the State. That the objection has been overcome went 
to prove that the sewerage of large cities is best effected by 
this system, Persons whose property borders on new streets 
are responsible for cost of the street surface, paving, and 
drainage. A fixed unit of cost has been adopted for the 
whole city, that for drainage amounting to £2 5s. 8#d. per 
yard of street front. Those streets of Charlottenburg and 
Schoneberg to which the sewerage system of Berlin has been 
extended pay additionally an annual tax of 5s. 5,%d. per 
yard of street front. The expense of connecting six large 
pieces of property was borne by the owners, from whom was 
received in the fiscal year 1888-9, £4544; from the munici- 
palities of Charlottenburg and Schéneberg, £29,770; and 
from lots within the Berlin city limits, £97,568. The expenses 
of the central drainage department, and the cost of working 
the pumping stations, sewers, &c., was £40,097; leaving 
over for payment of interest, amortisation of loans, £60,908. 
The loans at the end of 1888-9 amounted to £2,453,861. 
The requisite sum for amortisation and interest being 
£130,850, there was a deficit of £69,942. There were 
also other expenses for completion of radial system, 
purchase of farms, adaptation of same for irrigation, and 
erection of buildings, which were paid for from loans, 
amounting to £1,009,232, and requiring for amortisation and 
‘nterest £53,408. As the net surplus from the irrigated 
farms was but £10,988, there was here a deficit of £42,420, 
making a total deficit of £112,362, necessitating, with other 
small expenses, a payment from the city treasurer of £115,928. 
Up to the present the City Council has refused to remedy 
this state of things by raising the drainage rate. From 
1882-3 to 1887-8 the deficit increased from £61,182 to 
£122,491; but in 1888-9 it decreased by about £75,000, due to 
the comparatively favourable results on the irrigated farms, 
though none of them paid enough to cover the interest on 
the amounts invested in it. The loss is borne with resigna- 
tion in view of the good results obtained. When, eighteen 
years ago, the City Council adopted the sewage irrigation 
system, it stated that it was done because the Council was 
convinced that its adoption was the only way to obviate the 





to stop the poisoning of the ground, to prevent the defiling 
of the watercourses, and to create in our houses conditions 
rendering cleanliness and salubrity possible, and be an 
important forward step for our city. These results have been 
obtained, and fault is no longer found with the irrigated 
farms, as they were not established as a financial venture. 
It must be borne in mind that only a part of these farms 
have been put in working order. If only the older farms 
are considered, the expended capital on which—£801,055— 
requires for interest, at 34 per cent.—leaving out of account 
amortisation, which is not properly to be considered among 
the expenses—£28,037, the proceeds from these estates in 
1888-9 being £11,899, the deficit of interest £16,138. While this 
does not look very brilliant, it is much more favourable per 
head of population than the results of other cities employing 
different systems. Chief Engineer Liittberge, of Freiberg, 
in an article on “Clarifying Establishments and Irrigated 
Farms,” showed from official data that the cost per head of 
population for purifying sewage was, at Frankfort, 1s. 242d.; 
Wiesbaden, 8,,d.; Essen, 643d.; irrigated farms of Berlin, 
543d. The actual cost of purifying sewage in this way at 
Berlin in radial systems 1 to 7, with a population of 
1,193,207, was in the fiscal year 1888-9, only 3,°;,d. per head. 
It is not only in a financial way that the result is favour- 
able to the irrigated farm system. While the value of 
purely mechanical and technical clarifying establishments 
constantly decreases from wear and tear, the value of these 
constantly manured estates continually increases. Further, 
the water flowing from the irrigated fields is bacteria- 
logically, chemically, and physically, purer than that flowing 
from artificial purifying establishments into the public water- 
courses. Of the lands adapted to irrigation in 1888-9, 1580 
acres were rented by 408 persons. In addition to manuring 
and watering the city farms, sewage was sold to the neigh- 
bouring farmers, the receipts from the source being £1848 13s. 
There are given with this report—No. 130, pages 462-7—a 
map giving a general idea of the manner in which disposi- 
tion is made of the sewage of Berlin, and a table of agricul- 
tural and pecuniary statistics of the irrigated farms. 








THE PUMPING APPLIANCES USED IN THE 
SINKING OPERATIONS AT THE CADEBY NEW 
WINNING.* 

By Mr. Wm. Hy. CHAMBERS. 


THE site of the new Cadeby Colliery, belonging to the Denaby 
Main Colliery Company, is just on the edge of the magnesian 
limestone, and opposite to Conisboro’ Station, on the Manchester, 
Sheffield, and Lincolnshire Railway, and on the north side of the 
river Don, which is navigable to the ports of Goole and Hull, The 
pit sidings extend eastwards until their junction with the main 
line near Foulsyke Tunnel. The royalty extends from about half 
a-mile west of the shafts to Doncaster Bridge, a distance of nearly 
five miles, and embraces upwards of 6000 acres. It is intended to 
work first the Barnsley thick coal, which is estimated to lie at a 
depth of about 730 yards, being divided from the present Denaby 
workings in the same coal by a fault 65 yards downcast to the east. 

The tirst sod for this new venture of the Denaby Company was 
turned on March 25th, 1889, but sinking operations were not pro- 
ceeded with, beyond forming the shafts through the soil, for some 
eight or ten months afterwards, until the erection of the engines 
temporarily fixed for winding over the sinkers, The shafts are 
16ft, diameter finished, and 87 yards apart, the dip of the strata 
being six yards from No, 2, the western, to No, 1, the eastern shaft. 
By reference to the sections of strata—Figs. 1 and 2, page 344— 
it will be noticed that the first 80 yards consist principally of 
boulder clay interspersed with very irregular seams of sandstone 
and coal, much broken and fissured. Water was first met with at 
about eight yards in the No. 1 shaft on reaching a bed of blocks of 
sandstone, and a No. 9 pulsometer was put in, the quantity very 
soon becoming too great to draw in buckets. After the sinking 
reached 50 yards, although 80 lb. of steam was maintained at the 
boilers, the water draining into the shaft became more than the 
pulsometer could deal with, and another larger one—a No, 10— 
was obtained. The new pulsometer was suspended at the bottom 
by ropes, and the No. 9 fixed on the same column 35 yards from 
the surface, These were then able to lift about 30,000 gallons per 
hour, which quantity was exceeded at a depth of 52 yards, when 
operations had to be suspended until better appliances could be 
obtained. Seeing that the ground passed through was so insecure, 
the idea of adopting heavy lifts had to be abandoned; and it was 
decided to try some kind of pump, capable of being suspended in 
the shafts, not so heavy as to necessitate the preparation of very 
strong foundations, or to require staying from the sides, which 
were too unsafe to stand any vibration, and too soft even to permit 
cf holes being cut through the wood lining. 

The shafts being sunk through such loose and soft material, 
frequently converted by the water into mud, had to be very care- 
fully spiled in sinking ; and were then lined by placing Qin. by 3in. 
wood cribs about 2tt. apart, backed with 7in. by 24in. battens 
close together behind, the whole being bolted together crib to crib, 
and suspended from long cross-beams laid on packs on the surface. 
Flat iron rods were also run down inside the cribs from the top 
beams and secured thereto as an additional precaution to prevent 
slipping. After careful consideration an order was given to Messrs, 
Bailey, and Co., of Salford, to construct a chaser-pump similar to 
that shown on page 344. The Denaby pump consists of three 
hollow plungers; the upper pair are stationary, and over them 
slide barrels which are connected to the steam piston. From the 
lower ends of these barrels the bottom plunger projects, This 
plunger works into a third barrel and is actuated together with 
the first two barrels by means of the steam piston. The third 
barrel is secured, together with the pair of stationary plungers, to 
the steam cylinder by means of connecting-rods. Thus there are 
two small barrels in connection with the large ram, moving between 
the smaller rams and the large barrel, which also are connected. 
There isa system of india-rubber disc-valves in the junction between 
the smaller barrels and the large ram, constituting the delivery 
valves; and another similar system of valves at the bottom of the 
large barrel, which constitute the suction valves, 

The action of the pump is as follows:—As the plunger rises, the 
water follows it into the lower barrel; and at the same time, the 
water in the hollow plungers is forced into the rising main. On 
the down stroke, the water in the lower barrel is forced through 
the lower plunger and valves into the upper barrels and plungers, 
and thence into the rising main. Thus there is a continuous 
delivery on the up and down strokes. One of the upper plungers 
was open at the top and formed the discharge orifice for the water, 
and the other was closed, to form an air-vessel, On the later type 
of pump, both the hollow plungers are ted with pipes pass- 
ing up each side of the steam cylinder and joining together above, 
with the rising main. Inside each of these pipes isa lesser tube, 
air-tight at the top, leaving an annular space which forms an air- 
vessel, The steam cylinder is of Messrs. Bailey and Co.’s Davidson 
type, which is found to give excellent results in work. There is 
practically no dead point; with small movement in the reversing 
excentric lever, and the steam valve is actuated by direct steam 
pressure as well as a positive movement, should sticking occur, 
communicated from the reversing lever. The first pump obtained 
was of the following dimensions:—Diameter of steam cylinder, 
22in.; length of stroke, 27in.; diameter of suction plunger, 18in.; 














*Tuer EnGineer, vol. lxxiii., page 486. 





diameter of steam pipe, 3}in.; diameter of exhaust pipe, 4in. The 
makers guaranteed the pump to lift 50,000 gallons of water per 
hour 300ft. high with 80 lb, boiler pressure of steam. This quantity 
was obtained when running at about thirty-five strokes per minute, 
but on emergency, for many days together, a speed of forty-five 
strokes per minute was maintained. 

A telescopic suction pipe of steel, with cast steel snore, was pro- 
vided, by means of which the sinking proceeded about 6ft., without 
necessitating the lowering of the pump. This slide pipe was cased 
outside with strips of deal 3in. thick, secured with iron clamps, to 
prevent bulging by shot firing. The whole was suspended from 
the surface on two old winding ropes passing from suitable eye- 
bolts on the four connecting-rods of the pumps, up the shaft, 
over pulleys carried on long beams laid on packs over a con- 
siderable area of ground, and thence to the drums of a capstan 
engine, After the pump was placed in position it was farther 
secured by means of wooden clawps on the rope resting against the 
pulley framing—Fig. 8. The supply, steam, exhaust, and water 
pipes were secured to the hanging ropes by iron stretchers, placed 
about 9ft. apart, provided with staples, as shown on the plan— 
Fig. 10. The steam was conducted to the pit-top through 6in. 
cast iron pipes, connected with a length suspended in the head 
gear, provided with a stuffing-box at the lower end, wherein the 

Zin, steel shaft pipes were free to slide. 

As the sinking progressed, after the suction pipe was drawn out 

to its full extent, the pump with the columns of pipes was lowered 
by running the ropes off the capstan, and exhaust and water pipes 
were built as required on the top; the steam pipe, after being 
drawn its full length out of the stuffing-box, was pushed back and 
another inserted. A stop valve and a lubricator were placed in the 
fixed steam pipe on the surface, A lad was in charge to regulate 
the supply of steam as required, he being in communicaticn with 
the sinkers in the shaft bottom by means of a signal bell. The 
speed of the pump was thus controlled and lubrication effected 
without anyone being in the shaft for these purposes. This was 
a great advantage when more pumps were put in, as the same 
lad looked after the whole of them. 
On reaching a depth of 55 yards, the infiux of water increased so 
as to necessitate the use of another pump, which was of the same 
construction, except that the stroke was increased to 36in. This 
pump was guaranteed to lift 70,000 gallons an hour while running 
35 strokes per minute. But this, on getting down a few inches 
farther, was still inadequate to deal with the amount of incoming 
water, and another similar pump was obtained and put to work. 
The sinking progressed to a depth of 57 yards, and was then 
stopped on account of the inability of the pumps to drain the shaft. 
In the meantime the No. 2 shaft was following down comparatively 
dry, and it was decided to continue it until it reached the same 
strata as in No. 1, and put additional pumps in that shaft. The 
first, or No. 4 pump, was put to work at a depth of 45 yards, and 
No. 5 was placed in No. 1 shaft, making four pumps in that pit. 
Both shafts were sunk simultaneously to a sandstone 70 yards deep 
in No. 1, and 62 yards deep in No. 2 shaft. Another pump, No. 6, 
was put in No, 2 shaft, and the sinking carried on until the first 
wedging crib was laid in No. 1 shaft at a depth of 72 yards 2ft. 
The tubbing was now built up to the surface and wedged. Before 
this was fixed, the quantity of water lifted out of both shafts ex- 
ceeded 400,000 gallons per hour, as tested in a tank and over a 
sill, This quantity had to be dealt with for three months until 
the tubbing was wedged. 

The first wedging crib was laid in No. 2 shaft at 78 yards 2ft., 
and the tubbing built thereon up to the surface. Both shafts 
were afterwards sunk to a depth of 100 yards, wedging cribs being 
laid and the tubbing joined up in short lengths, so as to lay open as 
few fissures as possibie to bring the water. At this depth the limit 
of the pumps was reached and two more were procured, making a 
total of eight. They were then re-arranged, two being placed in 
the bottom of each shaft delivering into a cistern fixed 70 yards 
from the surface, and two lifting from the cistern to the surface. 
These latter pumps were hung by similar means to the lowering 
ones, but the ropes were attached to beams on the surface, as 
shown in Fig. 11. The sinking was continued by this means until 
the whole of the feeders were stopped by tubbing at depths of 
131 yards 2ft. in No, 1 shaft and 123 yards in No, 2 shaft. The 
tubbing was continued to obtain a solid and hard bed, to cribs laid 
at 137 yards 2ft. in No. 1 shaft, and 129 yards in No. 2 shaft. 

The capstan consists of six drums connected toa pair of 13in. 
cylinder by 26in. stroke engines geared on the third motion 25 tol. 
These are arranged so as to hang scaffolds in both shafts for 
putting in the tubbing, and afterwards bricking. The pump ropes 
were provided with couplings to attach to the capstan ropes, and 
were changed as required. Eight Lancashire boilers, 30ft. by 
7ft, 6in., were required to provide steam for all purposes, which 
included two pairs of 24in. cylinder by 48in. stroke sinking engines, 
three steam winches, one l6in. cylinder by 42in. stroke fan engine, 
which also drives an electric dynamo for lighting, mortar mill, shop 
engine, &c. These boilers were worked at a pressure of 80 1b. per 
square inch. 

It will be noticed that the pumps have not been designed for 
economy of steam, but for the following advantages :—Compara- 
tively small first cost; no firm, stable, or expensive foundation 
required ; taking up little room in the shaft; working indepen- 
dently of each other; requiring no staying in the shaft ; having 
few working parts, and these of simple construction ; easily repaired 
in case of accident; easily controlled from the surface; capability 
of working in case of submersion and with wet steam ; easily raised 
or lowered ; and they can be tied out of the perpendicular, a great 
advantage in putting in tubbing, &c. All these points were prac- 
tically proved to have been attained in a degree beyond anticipa- 
tion, and, as before stated, the quantity of water lifted was far in 
excess of the calculated capacity, and after experience of the 
method, the author is very much prejudiced in its favour over 
the older form of hanging heavy lifts, for sinking shafts where 
pumping is necessary, and this opinion has been confirmed by 
—_ eminent and experienced engineers who have visited the 
works, 

The writer simply hopes that this record of the operations carried 
on through a great depth of very bad ground, with a considerable 
amount of water to contend with, may be of some service to those 
who in the future may have to face a similar task. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The opening meeting of the session was held on Saturday last at 
the Grand Hotel, Birmingham. The president, Mr. A. Driver, 
occupied the chair, and the vice-chair was taken by Mr. J. Floyd, 
vice-president, After the ordinary business had been transacted, 
the president made a feeling allusion to the death of Mr. H. Guy, 
of Handsworth, one of the founders of the association. It was 
decided that Mr. T. Meacock, past-president, and Mr. J.F. Crockatt, 
treasurer, represent the association at the funeral. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON- TYNE. — The 
annual business meeting of the above club was held at the Durham 
College of Science, Newcastle, on the evening of Thursday, 
October 13th ; Mr. A. E. Heming occupied the chair, The annual 
report for the past year was read by the secretary, in which he 
stated that the club, now entering on its sixth year, was still pro- 
gressing favourably in its endeavour to bring together the 
engineering pupils from the many and various large factories on 
Tyneside, tor their social and intellectual welfare. The financial 
report was also read, proving the club to be in a most satisfactory 
condition. A proposal by Professor Weighton to amalgamate with 
the North-East Coast Institute of Engineers and Shipbuilders was 
considered. The members present were almost unanimously agreed 
to continue as the ‘‘ Engineering Students’ Club.” The officers for 
the coming year were then elected, and a vote of thanks to the 
retiring officials was carried unanimously. The secretary then 
responded, The usual vote of thanks to the chair terminated the 





* A paper read at Leeds before the Midland Institute of Mining, Civil, 
and Mechanical Engineers. 


meeting. 


‘Trp mens ngoy 


Oct. 21, 18992, 




















45 


' ip | a 
; 9 OO -> -> 
BOO 9 oO: 


a 








THE ENGINEER. 


| G34 





346 


























Yd $7 PPE VIIA Fez 617 


























eo 8 ek a ee: 
Db J Sle 

















Ey Cl 





O24- > 








SION YE 1} 
tn FY) } 
prceecnae= A 
> 
ro 
i 
2 he: burs vorzepunoy 
% fal o>. (28 ¢7 07 buibsejuo 
22 aoe  'quiog $147 07 ypsii 
> 
, w 
¢ a a) 





bd 
€ 
~~ 
dea 
= H 
a. 
atitenti 


(224M EB L 











oh I~ 


w} 
x 


= 


ae 
> 


= Y 
tS 


ra 


opie 
(ae 











yUNC12IUNO? 29 07 
7! MOjag Z 02 aul] 
942U99 WOIJ S72A1Y 











+ Fo 
—— 






























































AVMTIVUYU NYALSYM LVAUD 


UAINIONG "NOGNIMS 


GAAILOWOOOT UAZON 


2prsqno selp 2392 


apisuiseip 9 7 











(cpg aBvd aas worjdrwosap 











7 





| 


i 


f/ cyan | 
YI F/ BIDE 67047 





wae 























a2PJINS bBburyeaH 











7 





PE S94 


SIO y aQry viomiagts 


PIpsinogy 






SCE) a 


9 

















1'O “LSNI ‘W ‘NVA ‘MA ‘UW 


ISSVd SSHUdXaA AO UATIOR 











Oct. 21, 1892. 


THE ENGINEER. 





347 








—— 
—rr 


MOVING THE FRODSHAM STATION, 





AprnovucH moving houses and meee, or brick buildings 
is a very old art in this country, practised long before it was 
ver resorted to in the United States, the engraving which 
pn publish above, as taken from a photograph of the work 
ccoantl’ carried out at Frodsham Station, on the London 
and North-Western and Great Western Railways Companies’ 
‘oint line from Warrington to Chester and Holyhead, will 
interest many of our readers. For years it has been evident 
that the down platform’ was too narrow, and at holiday 
times, when the station was crowded with pleasure seekers 
waiting for their respective trains, this platform was not 
only inconvenient, but at times dangerous to the crowd upon 
it, It was therefore decided to remedy this by widening the 
Jatform from 8ft. to 14ft. or 15ft. 

The chief obstruction to this scheme was the block of 
station buildings, comprising booking hall, and general 
waiting-room, booking office, and station master’s house, a 
two-storey building designed—as will be seen from our illustra- 
tion—in brick, with stone dressings. 
this building should be set back if any real good was to be 
done, because the tunnel at 
the down end of the station 


It was necessary that | 


originally planned and built on a level with the rails, 
made it very awkward for passengers having to get 
down into the carriages. 
with the floor of the carriages, 


by a scaffold pole, no other damage was done. It is a stron 





the late Mr. T. A. Walker. 








THE ACTION OF SHOT ON IMPACT AGAINST | 


ARMOUR. 

WE are tempted to give our view of the action of forces 
brought into play when a projectile strikes a plate rather 
more fully than could be done in our article on the late plate 
trials and on views expressed by United States officers. The 

| whole of the striking energy of the shot must be accounted 
| for. This may be in various ways :— 

(1) Perforation.—The shot may make a clean hole, and 
pass on unbroken with diminished energy. The energy lost has 





and a bridge at the up end 
precluded the alternative of 
slewing the line over. 
Having decided thus far, 
it occurred to the engineers 
that if the present buildings 
could be moved back bodily, 
most of the cost of pulling 
down and rebuilding would 
be saved, and a precedent 
be established for similar 
workin the future. Accord- 
ingly, all window openings 
having been carefully strut- 
ted, the whole block was 
underpinned, and the 
weights transferred to a 
system of 12in. by 12in. 
pitch pine needles laid at 
right angles to each other. 
Sunday, August 13th, was 
chosen for the actual shift- 
ing of the buildings, and 
for this purpose, Mr. John- 
son, the companies’ engi- 
neer, employed eleven ordi- 
nary screw-jacks, such as 
are generally carried by 
locomotives. Pressure was 
first applied about 6.30a.m., 
and by 7.30 p.m. the mass 
had been safely moved back 
a total distance of 6ft. It 
is estimated that the weight 
of materials thus transfer- 
red was over 400 tons. So 
successfully was the moving 
effected, that with the 
exception of the chimney 
at the north end, there was 
not, we are informed, as 
much as a crack developed. 
This chimney showed some 
slight local shake, and was 
taken down to the ridge- 
line level. The work of 
putting in new footings and 
foundations to the walls 
immediately followed the 
removal, and in a short 
time there will be nothing 
to show that the block is 
not occupying the site on 


which it was originally 
built years ago. 
Mr. Johnson, in thus 


reverting to this useful 
practice, has set an exam- 
ple which may be usefully 
followed in the near future 
by others where station 
buildings cramp the plat- 
form room, and this may 
be done with advantages 
as to time occupied and to 
cost. 

The first authentic and 
well-described piece of work 
of this kind was the 
removal of a stone light- 
house at Sunderland by 
Mr. John Murray, M. Inst. 
C.E., as described by him 
with engravings in the 
“Proceedings” of the In- 
siitution of Civil Engineers 
11 1844, vol. iii, page 
342, This stone tower was 60ft. 2in. 


4 ! to the cornice, 
lift. wide at base, 


weighed about 338 tons, and was 
moved some GOft. on rails resting on numerous rollers, 
& large cradle having a base of 47ft. Qin., and sup- 
porting the tower all ways by a strong structure of 
raking struts, being used. The cost was considerable, but 
not so great as rebuilding, and a light was exhibited during 
the whole process. Stow mentions the removal of the house 
his father lived in in Throgmorton-street. He says the 
house was loosened from the ground and removed on rollers 
a distance of 22ft. Considering the nature of the rollers 
Which could be had before 1598, it is very doubtful whether 
is house can be taken as a precedent, and was probably a 
small half or whole timber structure. In 1848 a brick house 
Was moved at Ipswich by W. Worby, nothing being taken 
out of it. It was moved about 70ft. at a cost of under £100, 
While it is estimated that the labour for rebuilding would have 
Cost nearly £500. Some interesting facts concerning the 
oe and moving and under-pinning of buildings in 
yeaa and America were given in the Building News by 
“tr. Alexander Black—vol. Ixi., pages 67 and 241—from 
Which it appears that removal may be generally looked upon 
88 Very much less costly than rebuilding. 
we contemporary states that the station at Chepstow, Great 
‘ estern Railway, was lifted in a similar way some twelve or 
irteen years ago. It was raised about 18in., it having been 
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been expended on the plate in perforation. The energy in 
the shot may be reduced till the shot is an exact match for 


| the plate and just gets through. This is the case which it 


| was endeavoured to produce in a long series of rounds in 


investigation of perforation through wrought iron. 

(2) Hebound.—The shot may rebound unbroken. Here the 
whole energy has been delivered on the plate, and the 
rebound is: produced by reaction. Such reaction is in a 
direction norma! to the plate; roughly speaking, directly 
backwards towards the gun. The composition and resolution 
of forces makes it clear that in any future motion of the shot 
only such elements as can be compounded into this backward 
direction can be due to reaction. Take the case of a shot 
fired at and glancing off a hard steel plate at 45deg. Half 
the force in the shot so passing on is due to reaction from 


the plate. The other half is due to onward force that, being | 


parallel to the plate face, could neither pass into it nor be 
due to its reaction. It could not be compounded into any 
element normal to the plate. 

(3) Break up.—tThe shot breaks up on striking. The point 
remains buried and wedges open the mass behind, which 
grinds against it, and strikes the plate face in directions 
radiating more or less from the point of impact. Now, here 
the actual work of fracture is done by reaction of the plate. 








Such work has been transmitted into the plate and back into 


the shot head, but the energy remaining in the fragments | 


as is usual in all stations in | cannot be due to reaction from 
England. The undertaking was successfully carried out of | force exists, it is due to reaction fro 
raising the whole building, waiting-rooms, and all offices, | parts of the shot. 
and with the exception, it is said, of a pane of glass broken | 








= | 


which | comes under a different category. Some of this is forward, 


up and | and the rest lateral. The lateral is due to reaction from the 
The platform is now on a level | 


point, but so far as it is Jateral and parallel to the plate face 
it. So far as this element of 
m the shot head on other 
The forward part cannot possibly be due 


| to reaction from the plate, for reaction to produce movement 


i g | towards the plate would have to be a pulling force. It is 
stone structure, and the work is credited to the contractor, | then remaining energy from the gun. 


Briefly, then, the only possible energy in fragments that 
can be due to reaction from the plate, and can have been 
| delivered on it, is any energy in a backward direction towards 
the gun. A few fragments do so fly; but they are insignificant, 
nor do we believe that they have acted at the point of impact. 
If we follow the fragments after fracture, they then 
undoubtedly must deliver their onward component of force 
against the plate’s face, and may rebound; but they are prac- 
tically harmless to the plate. This is the main advantage of 

| a hard face on a plate, and—as has long been seen—it is the 
most hopeful quality to look to; for we can hardly limit the 
abruptness with which a shot may be broken up, and the 
mischievous work done on the plate is confined to that per- 
formed before fracture. 
Harvey and _ Tresidder’s 
improvements depend on 
this valuable action of 
abrup: fracture cutting 
short the delivery of energy 
at the point of impact. 
Gruson’s_ chilled _iron 
shields owe their resisting 
power to the same thing. 
The action of nickel we 
take to be an entirely diffe- 
rent matter; it imparts 
toughness, and holds the 
plate together, and prevents 
the projectile from wedging 
it open. This comes into 
play as the penetration 
becomes deep, especially of 
course with projectiles of 
large calibre. If the series 
of nickel plates noticed in 
THE ENGINEER of the past 
year or two be examined, 
we think the efiect will be 
apparent. (See figure of 
nickel plate, THE ENGINEER 
of July 15th last; and 
accounts of Schneider 
nickel steel, THE Enacrt- 
NEER, November 6th, 1891; 
besides the recent Harvey 


nickel plates, and the 
Annapolis Schneider nickel 
plate.) 


As to the effect of reac- 
tion, we would point out 
the part played by elasti- 
city. A lead ball might 
rebound from an elastic 
target, and an elastic ball 
from a lead target, but not 
a lead ball from a lead 
target, because of the 
absence of elasticity. To 
come to practical cases. 
Shot do not rebound from 
wrought iron, and hardly, 
if ever, from steel-faced 
plates, because the wrought 
iron mass is not elastic. 
On the other hand, from all 
steel plates, steel shot are 
apt to rebound in a remark- 
able way. Ina competitive 
trial of shot at Spezia small 
projectiles were fired habit- 
ually into a thick steel 
plate until the plate was 
full of holes, all the pro- 
jectiles having entered up 
to their power and re- 
bounded. 

We have not referred to 
the application of striking 
energy to the work of frac- 
ture of a plate, because it 
does not affect the question 
at issue. 


MINING ENGINEER. 
ING PROGRESS. 
At the present time, 
when the opening-out and 
development of large 
colliery undertakings in 
Yorkshire is proceeding so 
rapidly, the attention of 


colliery engineers—and others interested in sinking 
operations —is being directed to the more modern 
methods employed in reaching deep seams. The old 


method of ccmmencing sinking operations in some in- 
stances as soon as the sod was cut, almost regardless of any 
surface plant, has given place to a new and improved order of 
things, which in the end it is believed will turn out more 
profitable than the old mode of procedure. At most of the 
largest undertakings in the county sinking operations 
have usually been commenced with temporary appliances 
for raising soil, rock, and water. Where unforeseen diffi- 
culties arose and large quantities of water had to be 
dealt with, serious delays have often arisen, but under the 
improved method of sinking these are to a great extent pro- 
vided for. Atthe Acton Hall Colliery about to besunk on the 
estate of Lord Masham, recently purchased by his lordship 
for £190,000, the new mode of sinking has been resorted to. 
The colliery will be sunk near the Featherstone Station in 
the West Riding, and will, when completed, rank as 
one of the largest concerns in West Yorkshire. The surface 
work has been almost completed. A permanent pit hill 
has been built, and the permanent head gear, which is a 
massive structure, fixed. The head gear rises to a height of 
55ft., about the level of the pit hill. Twoshafts are to be sunk 
to the Silkstone seam, which, it is expected, will be reached 
at a depth of 610 yards. The drawing shaft will be 18ft., ard 
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ATKINSON’S ROTARY BLOWER 





Fig. | 


the upcast shaft 16ft. in diameter inside. The permanent 
engine-house is nearing completion, and until this is finished 
and the drawing engines are put down a large semi-portable 
engine will be used for sinking purposes. The contract for 
sinking the shafts has been placed in the hands of Mr. 
Foulstone, of Barnsley. 








ATKINSON’S ROTARY BLOWER. 





Tue blower illustrated by the accompanying sectional 
engraving is made from the design of Mr. James Atkinson, 
and is being introduced by Mr. J. C. R. Okes, Queen Victoria- 
street. In it the usually employed rigid vanes or revolvers, 
fitting in curved parts of similar revolvers, are replaced by the 
more flexible vanes seen in section in Fig.1. These vanes are 
inserted in slots in a long boss, the slot being wide enough to 
receive a caulking on either side of lead or lead alloy. The 
ends of the vanes traverse the nearly semi-cylindrical parts 
of the blower body and the hollow in the boss between two of 
the corresponding pair of vanes. Our engraving is made 
from a working drawing, and shows a number of lines and 
figures which relate to the construction of the hollow curves 
in the boss. Fig. 2 is a plan of the boss partly in section. 
The slight flexibility of the vanes is relied upon to enable 
the vanes to work more smoothly and with closer adjustment 
than hitherto, and with the four vanes two are always in 
contact with the cylindric surface. The ends of the spindle 
of the machine we have seen at work are connected by 
gearing in the manner common in rotary blowers; but these 
spindles being rigidly maintained at a fixed distance, and the 
gearing being well made, the machine runs smoothly, and at 
a@ very moderate speed gives a high pressure, the leakage 
being small. According to another form of the invention, 
gearing is replaced by connecting-rods and cranks at right 
angles. The machine is manufactured by Messrs. Owens 
and Co. 








PORTLAND CEMENT PACKING RINGS. 


Wits Portland cement at something like five-and-twenty 
shillings a ton, the smallest additional outlet is not to be 
despised, for even if the quantity thus got rid of be wholly 
insignificant, yet provided it imply a use somewhat out of 
the common, it is worth consideration as diverting the atten- 
tion of consumers to capabilities of which they were previously 
ignorant, or of which they had at least hardly realised the 
practical aspect. Therefore, although we scarcely expect to 
find half-a-dozen new works started to provide for the extra 
demand for cement, to be bought as a material for making 
steam joints, it is just as well to record that an application 
of the kind has been made, and that with a fair measure of 
success. As might be expected, it is the economical Teuton, 
who will announce with triumph that a gas burner, solely 
designed for laboratory use, saves as much as half a pfennig 
per hour as compared with its predecessors, from whom this 
method of utilising cement emanates. Herr Adolph, of 
Mayence, is putting upon the market packing rings made of 
cotton tubing filled with cement, in various sizes to meet 
different needs. They can be used for making joints of man- 
holes, flanges, and such like, by the simple process of wetting 
them thoroughly, laying them in place and screwing up, 
taking care to bring a uniform pressure to bear over the whole 
of the circumference. The packing is said to be tight to all 
pressures met with in practice, while slight irregularities of 
the surfaces to be joined are made good by the plasticity of 
the ring, and the joint can be readily parted when required. 
Presumably, however, the ring must be renewed each time 
the joint is opened; but this is of the less consequence as the 
first cost is exceedingly small. Thus, a rubber packing ring 
costing half-a-crown can be replaced by one of cement, the 
value of which is only tenpence. Moreover, if the spirit of 
economy take full possession of the user, it is open to him, 
without much difficulty, to prepare his own packing rings 
at a cost that must be almost negligible. He need not 
even trouble about a cotton case for the cement, as 
satisfactory joints can be made with the latter alone. 
According to a correspondent of the Papier Zeitung, neat 
cement joints are actually to be preferred, especially when 
intended to be permanent, not only on account of their 
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cheapness, but also because of their tightness and general 
trustworthiness. The cement is gauged into a stiff paste 
with water until it is of such & consistency that when daubed 
on a vertical wall it neither falls off nor flows down, the 
surfaces to be jointed are cleaned from grease and dirt, and 
the cement applied in a layer of tin. to }in., the thickness 
depending upon the diameter of the manhole or flange, and 
the weight of the cover, &c., to be luted on. The opposite 
surface is then applied, care being taken that no gaps are left, 
and the joint finally screwed up cautiously, each nut or bolt 
being given a few turns only at a time. When the cement 
has been squeezed down to a thickness of about jin., it is 
allowed to set for four to six hours, and the screw tightened 
again. The edges of the joint are then plastered with a little 
fresh cement, which is wiped over with a wet cloth or a 
brush two or three hours later. Thus a joint is ready to 
withstand pressure some six or eight hours after making. 
The cost of such a joint is about one-twentieth of that of a 
joint made with india-rubber, or one-tenth of one of asbestos 
and tallow, and if the delay in making it be of no moment, 
is to that extent preferable to either. In the case of steam 
pipes, where the joints are subject to a certain amount of 
shock from sudden condensation, a slight elasticity is 
desirable, and this can be obtained by using the cement 
thinner, say j;in., and inserting a ring of absorbent paper, 
previously well wetted. Actual experience for some three 
months has shown that these joints are perfectly tight, 
although costing only a tithe of the price of rubber. The 
method has proved satisfactory for water and hot-air pipes, 
and even for cylinder covers, and the only drawback appears 
to be the innate prejudice of the workmen, a factor at least 
as important here as on the Continent, where his supposed 
docility serves as a text for many British employers of labour 
striving to excuse themselves for falling behind in the fierce 
competitive struggle now everywhere inevitable. 








WATER AND SANITARY WORKS IN FRANCE. 





THE numerous projects that are in hand to improve the 
sanitary condition of some of the chief towns of France, as 
well as to give them a more abundant supply of water, are 
being elaborated upon the schemes that have long been 
adopted in England. In face of sucha high rate of mortality 
at Rouen, Havre, and Marseilles, as compared, for instance, 
with that of London, Lincoln, and Glasgow, the French 
authorities think that they cannot do better, before putting 
their projects into execution, than to study the means 
whereby the municipal councils in England have succeeded 
in so largely reducing the death rate. The delegates who 
recently visited England with a view to examine into the 
water and other municipal works have just returned to Paris, 
and they express themselves highly satisfied with everything 
that they have seen. M. Pétrot, vice-president of the General 
Council, inspected the installations of the Lambeth Water- 
works Company, while some of his colleagues went to Kew. 
He expresses himself as favourably struck with the filtering 
beds, though it is his opinion that it would be safer for the 
health of the population if the sand composing the beds 
were entirely changed, instead of being merely washed 
by powerful water jets. The system, however, though 
primitive, has the advantage of being very simple, and giving 
excellent results. With some improvement these results 
would no doubt be still more satisfactory, and until such time 
as Paris is wholly supplied with spring water, M. Pétrot thinks 
that the Municipal Council cannot do better than to adopt 
this scheme. Its cost would not be very great, and it would 
be infinitely preferable to distributing contaminated water 
during the summer months just at the time when an abun- 
dant supply of pure water is most needed. There is some 
question also of appointing sanitary inspectors in France 
similar to those appointed by the local governing bodies in 
England, as it is believed that by this means alone can it be 
hoped to deal satisfactorily with the problem of improved 


sanitation, an improvement which is becoming year by year 
more necessary. At Rouen, especially, the sanitary arrange- 
ments are of a most imperfect description, and instead of 
being, on account of its splendid situation on the Seine, one 
of the healthiest cities of France, it enjoys the doubtful 
honour of possessing a very high rate of mortality, the average 
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death-rate being 33°60 per thousand. In order to 
this serious evil a commission was lately appointed to i 
into the whole system of sanitation, re = suggest mean” 
whereby it could be ameliorated. Two reports have been issued, 
one by Dr. Guillemin, and another by M. Belleville, an engineer 
of the Ponts et Chaussées, and several projects have been — 
sented, the principal schemes being those of M. Gogeard er 
M. Aimon. The proposal of M. Gogeard is to establish tw 
collectors, one in the higher part of the town and another in 
the lower, together with a basin on the left of the Seine to 
collect the water on each side of the river. The sewage 
would be disposed of as a fertilising agent on the plain of 
Dissel, thus carrying out in its entirety the tout-d-l’egout 
system. M. Aimont’s scheme is to collect the sewage on the 
right side of the river in one collector ; it would be sent Across 
the Seine by means of a syphon to a pumping works, which 
would receive also the sewage of the left bank, and, as in the 
other project, it would find its way into the open count 
Nothing definite has yet been decided upon by the Rouen 
authorities, but it is likely, in view of the favour with which 
the Paris Municipal Council look upon the tout-d-l’egout 
system, that either one or other of these proposals will be 
ultimately adopted. 


grapple with 








RAILWAYS IN CANADA IN 1891. 


A reEpoRT has recently been made by Mr. Collingwood 
Schreiber, chief engineer and general manager of the 
Canadian Government Railways, giving statistics of all the 
railways in the Dominion for the year 1891. The first railway 
in Canada was opened in 1837, and was sixteen miles long. 
This was the only one until 1847, when the length was fifty. 
nine miles. Since 1849 the growth has been pretty steady 
from fifty-nine miles in 1849 to 14,009 miles in 1891; the 
increase averaging about 332 miles per year for the forty-two 
years. In 1881 there were 7260 miles, against 14,009 miles in 
1891; an average increase of 675 miles per year during the 
last ten years. The entire system is now standard gauge 
4ft. 84in., and there are only three or four isolated lines of 
different gauges. These include 190 miles—on two railways 
—of 3ft. gauge, 210 miles of 3ft. 6in. gauge on Prince 
Edward's Island, and only thirteen miles of the old 5ft, Gin, 
gauge, this being on a little railway connecting steamboat 
routes above and below the rapids on the Ottawa River. The 
general weight of the steel rails is 561b. to 601b. per yard, 
the maximum being 80 1b. on the Canada Southern—Michigan 
Central route—and 100]b. in the St. Clair Tunnel of the 
Grand Trunk Railway. These latter are of Mr. Sandberg’s 
“Goliath” section. The number of “ties” or sleepers per 
mile is from 2600 to 2800 in general. The following is a 
tabulated summary of the statistics for the year ending 
June 30th, 1891 :— 

Mileage. 
Railways completed (track laid) .. 
ae J eee eee ee ee 
re owned by iron and coal mines (Nova Scotia 


14,633 miles 


and Cape Breton) 100 ,, 
* under construction .. rr ae 218 ,, 
Length ofside tracks .. .. .. .. «2 « «- 1,666 ,, 
Length of main track laid with steel rails 13,870 
‘ 


Length of main track laid with iron rails.. 
Financial. 


Capital paid (including *items) .. 816,622,758 dols. 


* Government bonuses paid .. 147,165,432 ,, 
be am rae ee 21,201,314 ,, 
* os subscriptions to shares paid 300,000 ,, 
a  - fear) See 
Capital paid per mile (55 dols. to 20,000 dols.) 
Pics os ce 68 60 08 te) 4 be 1,759 ,, 
Earnings. 
Passenger 14,286,408 dols, 
Freight .. .. .. 30,548,645 ,, 
Mail and express 1,904,961 ,, 
a es as ss 1,452,083 ,, 
Gross earnings ye 48,192,099 ,, 
Net earnin Se ae eee 13,281,649 ,, 
Proportion of earnings to operating expenses. .50 to 240 per cent 
Expenses. 


Maintenance of line, buildings, &c. 7,502,236 dols. 


Working and repairs of engines 11,777,898 ,, 
Working and repairs of cars .. 8,191,201 

General operating expenses 12,489,112 ,, 
Total operating expenses... .. 34,960,449 ,, 


Proportion of earnings to operating expenses, 50 to 240 per cent. 


Equipment, 

Owned. Hired 
ROUIEINED 55 os cc cn ce cs ce ce 6 SED Om 50 
Sleeping and drawing-room cars... 125. lj 
First-class cars a ae aare 818 31 
Second-class and emigrant cars 609 15 
Baggage, mail, and express cars 585 25 
Stock and box cars is": ia 80,740 $625 
Seer ce eee 14 825 289 
Hopper, coal, and dumpecars .. . 3437 122 

Trafiic. 

Passenger train mileage 14,987,647 miles. 
Freight train Py 28,592,370 ,, 
Mixed train * 4,819,161 ,, 
Total train 0 43,399,178 ,, 
Engine 56,950,343, 


Number of passengers ree 

Number of tons (2000Ib.).. .. .. «. «. 

Average speed of passenger trains .. .. 12 to 35 miles per hour. 

Average speed of freight trains . 12 to 20 am 
Bridges and Works, 

Number of bridges over track .. .. «. 

Level highway crossings, protected .. .. 


13,222,568 pass. 
21,753,021 tous. 


384 
131 


= sa me unprotected . 8708 
Level crossings of other railways 193 
Junctions with main lines . 297 

9» » branch lines.. os 60 we 187 
Grain elevators .. .. 2. se os ce os ce oo oo oe 8642 

Accidents.. Number of persons 
Killed. Injured 

Fell from engines orcars .. .. .. «2 of « 26 .. 8 
Jumping off moving engines or cars.. .. .. -. 16 .. 74 
Making up trains .. oc «s 0c «0 oc 08 1. 
Putting arms or heads out of window .. .. .. — « 3 
ee ee ee ee ee ee y 4s Oe 
Train collisions or derailments .. .. .. «. «. WW 119 
Walking or standing on the track 1ll 10% 
rae os — = 
Striking overhead bridges 2. 9 
Other causes 7 +; + Si. = 
Totals .. os «se 196. «818 

PS BE. os seca ies: ee owe We ae as 








TAXATION OF MACHINERY.—A case was heard at the Durham 
Quarter Sessions on Wednesday last. It appears that the assess 
ment of the Ford Paper Works was recently increased by £450. 
Under the advice of Mr. G. Humphbreys-Davies, of London, the 
surveyor to the associated manufacturers, an appeal was made, 
with the result that the assessment, instead of being increased, 
has been reduced to the extent of £400, the Committee having °. 
pay all the costs, This case should greatly encourage users 
machinery to resist attempts of this kind to impose unfair — 
ments upon them under the pretence that the law justifies suc’ 
exactions, 
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RAILWAY MATTERS. 


Tux railway between Genoa and Rome has recently 
been interrupted by floods, and travellers have had to pass by way 
of Bologna and Florence. Lake Como overflowed its banks, and 
the lower part of Como was flooded. 


Tur New York State Board of Railroad Commissioners 
heard applications on the 17th inst. for one year's extension of the 
time in which railroads in the State are required to equip their 
freight cars with automatic couplers, 


In is stated that the railway extension from Algeciras 
to Ronda is now completed, and will be opened to the public after 
the Government inspection about the beginning of next month. 
Mis places Gibraltar practically in direct communication with 
Madrid, and the journey to England will thus be performed in a 
little over four days. 


Ir is reported that a Belgian firm, the Société Vitalli 
and Co., which is at present engaged in building the Turkish 
Angora and Salonica-Monastir Railways, has been awarded the 
contract for papa yee the proposed line from Salonica to 
Dedeagatch, on which only steel sleepers will be laid. The building 
of this railway, which is to be 310 miles in length, and to be com- 
Jeted within four years, will, it is estimated, entail a consumption 
of at least 100,000 tons of rails and sleepers, the greater part of 
which quantity will probably be ordered in Belgium. 


Durine the past few years the passenger and goods 
traffic on the main line between Harpenden Junction and St. 
Albans City has considerably increased. In order to cope with the 
work, and not inconvenience the passenger traffic, the Midland 
Company d d it y to construct an additional double 

s line, a distance of several miles. The construction, a some- 
what difficult one, was commenced during the early part of the 
ear, and has now been completed, and was opened for regular traffic 
on the 14th inst. The additional line covers a very important district. 


Tue new harbour at Hastings, for which an Act of 
Parliament has been obtained, was discussed at a recent meet- 
ing of the Corporation, A resolution was adopted asking the 
directors of the London and North-Western, Midland, and Great 
Northern Railway Companies to receive a deputation from the 
Corporation and Harbour Commissioners, with a view to the con- 
struction of a new direct line from London. It was urged that the 
working agreement between the London, Brighton, and South Coast 
and South-Eastern Companies prevented their helping the project. 


A LARGE number of accidents have lately occurred on 
the street tramways, and also to omnibuses, in consequence of the 
breaking of axles. This shows that sufficient care has not been 
given to the examination of such axles. One very important 
tramway in the North has just had all its axles carefully examined, 
with the result that many defective axles have been discovered 
and accidents prevented. One great cause of failure now turns 
out to be the “square collars” on the axles. Tramway engineers 
and managers should remember that ‘‘ square shoulders” in iron- 
work will sooner or later lead to a sudden snap. 


Tue Rangoon correspondent of the Times, in speaking 
of the difficulties in Burmah, says:—‘“ In another direction, too, 
Burmah will suffer from the present straitened circumstances of 
the Government of India, The application for the additional 
grant so urgently needed for the Burmah State Railway has been 
refused on the ground that no money is available for the Ve) oo 
Funds will, however, be found for the survey of the proposed Shan 
Hills Railway, and the work will be din D ber. The 
survey of the Mogaung-Myitkyina extension is also sanctioned, but 
the funds must be provided locally, and it is thought this can be done.” 


Tuer inquiry into the revised schedules of tolls and 
charges deposited by the canal companies with the Board of Trade, 
in accordance with the Railway and Canal Traffic Act, 1888, will 
be resumed at the Westminster Town Hall on the 24th inst., at 
twelve noon. The tribunal has already dis of the schedules 
of the Aire and Calder and Grand Junction Canal Company, except 
as regards certain exemptions from tolls which have hitherto been 
enjoyed by specified owners of property and public bodies; and 
unless strong evidence is put forward in support of their continu- 
ance, it is proposed that they shall not be re-enacted. With the 
exception of these exemptions, nothing further will be done with 
the Aire and Calder and Grand Junction schedules, which are 
otherwise completed, and the tribunal will proceed with the 
schedules of the Birmingham Canal Company, which are being 
strongly opposed in various respects by local traders. The revised 
schedules of maximum rates and charges of the various railway 
companies come into operation on and from the Ist January next. 


AFTER several years’ hard work the tunnelling of the 
Derbyshire hills for the Dore and Chinley Railway nears 
completion. The staff of Mr. Oliver, the contractor, have been 
working from each side of the Dore Moor hills. The exit at one 
end is at Padley Wood, a romantic spot near to Longshawe Lodge, 
the shooting-box of the Duke of Rutland. The entrance from the 
Sheffield end is at Totley, a small village six miles from the 
borough. The connection was made at half-past five o’clock on 
the morning of the 19th inst. The work has been one of immense 
difficulty, abnormal quantities of water having had to be dealt 
with, The tunnel, which passes underneath the extensive range of 
the Longshawe Moors, and part of the Devonshire grounds, is 
nearly four miles long. In the opening of this line, which will 
afford Sheffield an alternative route to Manchester, and open up 
many beautiful places in Derbyshire, the people of Sheffield and 
district have taken a very great interest. The successful piercing 
of the Derbyshire hills was the vital point in the whole undertaking, 
and although there is a good deal of work yet to be done, the 
accomplishment of the hardest part of the enterprise marks the 
hear approach of the completed line. 


In the paper which Sir Henry Oakley read before the 
Railway Congress in St. Petersburg on the joint ownership of rail- 
ways, he instances the value of combination in cases where the 
immense cost would have deterred any one company from con- 
structing a line; as, for instance, that of the portion of the 
Metropolitan Railway known as the ‘‘ widened lines,” about 
1} miles, wholly underground through the busiest part of 
London, and the cost of which was about one million pounds 

rmile. This short length connects London north of the 

1ames with the south, and is used by the Great Northern, 
Midland, South-Eastern, and the London, Chatham, and 
Dover Companies. About 400 trains over it in each direction, 
carrying all descriptions of traffic. The railway belonging to the 
Metropolitan Company, termed the widened lines, consist of a 
double line of railway extending from a junction with the Great 
Northern Railway near York-road Station, and a junction with the 
Midland Railway at St. Pancras to Moorgate-street, with a junc- 
tion at West-street, where a connection is formed with the Chatham 
and Dover Railway, and through that line with the southern rail- 
way systems, It is one mile sixty-nine chains in length. The widened 
lines are, for the most part, in tunnel. It is adouble line, with the 
exception of a short section. The ascending gradient approaching 
Farringdon-street is1 in 40. At Farringdon-street a connection 
is formed with the Chatham and Dover Railway, the line having a 
gradient of 1 in 39-2, Passenger trains run over these railways 
consisting of eleven vehicles with close short buffers, carrying about 
480 passengers, and forming a compact train. The loads of goods 
trains are limited, the Railway News says, to fourteen full wagons 
of general goods, and nine wagons of coal or other minerals to 
the south of London, and to Farringdon-street, where the Great 
Northern Company have a depét, the limit is forty-six ; to the 
Smithfield Market, where the Great Western Company have a 
depdt, the load is twenty full wagons of general goods. 














NOTES AND MEMORANDA. 


THe deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17°3 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. Croydon was best 
with a rate of only 84; and Preston, as is very often the case, was 
worst, with a rate of 30°6. Preston sanitary condition should be 
inquired into. 


Tue carbons for electric arc lamps are made by an 
American inventor with powdered graphite instead of coke, with the 
object of lessening rate of consumption. He first compresses the 
dry powder in a mould of the desired form, and then adds a 
drying oil, for serving as an agglutinant, It is stated that the 
resistance may be varied by adding to the graphite finely divided 
fibre in greater or less quantity. 


To prevent the slipping of driving belts, the Mineralised 
Rubber Company, of New York, recommends the use of india- 
rubber bands, grooved on the face which passes over the pulley, 
and also that the rim of the latter be covered with grooved india- 
rubber. It is stated that not only is slipping prevented, but also 
as the belt runs over an elastic surface, friction is lessened, wear 
prevented, and the life of the belt prolonged. 


In London 2511 births and 1895 deaths were registered 
last week, or 102 and 79 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death rate per 
1000 from all causes, which had been 15*1, 15-2, and 16°4 in the 

receding three weeks, further rose last week to 17:1. In Greater 

ndon 3344 births and 1726 deaths were registered, corresponding 

annual rates of 30‘2 and 15:7 per 1000 of the estimated popula- 
ion. 


AT a recent meeting of the Paris Academy of Sciences 
a paper was read on the ‘‘Comparative Evaporation of the Solu- 
tions of Sodium Chloride, Potassium Chloride, and of Pure 
Water,” by M. Pierre Lesage. Within the limits of the experi- 
ments, pure water evaporates more rapidly than solutions of 
either chloride. The solutions of KC) have, with the same 
—_ - concentration, a greater rate of evaporation than those 
of NaCl. 


CoLonEL HENNEBERT has disinterred a copy of the 
Nouveau (1751) Magasin Frangais, published in London in the 
French language, from which he communicates some interesting 
particulars connected with the origin of the science of electricity 
to La Nature of October 8th. The author of the article ‘‘ Le Cat” 
describes an electric machine of his invention, observing, ‘‘ Instead 
of rubbing a tube, which is very tiresome, a hollow sphere of glass 
is made to revolve rapidly by the same mechanism that cutlers use 
to drive the stone on which they sharpen their knives,” and he 
continues, ‘‘ With this machine phenomena are produced that 
would have been taken for miracles in less enlightened ages.” 


Wrnocrawpsk! has succeeded in isolating the ferment 
which converts the nitrites into nitrates. He employed gelatinous 
hydrate of silica, impregnated it with a fluid containing the culti- 
vated nitrous ferment. This medium was next inoculated with 
strongly nitrifying soil from Quito; shortly afterwards two different 
organisms formed respective colonies, one of these was the one 
sought for. It was composed of irregularly shaped rods, dis- 
similar to the nitrous ferment of the same soil. He has since 
found this ferment in many other soils; it is capable of convert- 
ing solutions of nitrites into nitrates. Strange to say, the isolated 
ferment from Quito does not oxidise ammonia ; it produced neither 
nitrites nor nitrates when sowed in ammoniacal fluids, easily nitri- 
fied by the nitrous ferment. In normal soils the nitrate ferment 
only produces nitrates even in the presence of a large quantity of 
ammonia, which does not retard the oxidation of the nitrites imme- 
diately after their formation. Muntz claims the existence of an 
ammoniacal ferment in the soil which converts organic nitrogen 
into ammonia, preparatory to nitrification. 


A paPeR on “A Periodic Effect which the Size of 
Bubbles has on their Speed of Ascent in Vertical Tubes containing 
Liquid ” was read at the recent meeting of the British Association 
by Dr. F. T. Trouton. The chief peculiarity observed when a 
bubble of air ascends in water is that the speed of ascent is a 
periodic function of the size of a bubble. The form of the curve 
obtained by plotting the volumes of the bubbles as abscisse and 
the corresponding speeds as ordinates showed that at first, as 
would be expected, increase in size diminishes the speed; but 
afterwards the speed increases in value, then reaches a maximum 
at about twice the minimum speed ; and so on two or three times, 
depending on the diameter of the tube employed. The oscilla- 
tions in the curve die out in much the same fashion as those of a 
pendulum in a viscous medium. The form of the bubbles was 
almost spberical at the first minimum; after this the bubble is 
pointed at the top until the second minimum is reached, when it is 
again rounded at the top, but has a dumb-bell shape, and so on, 
presenting in this way similarities to the breaking-up of a liquid 
column through surface tension. Liquids which do not mix with 
water were used instead of air; and air bubbles in other liquids 
were also used, 


Tue calorific distribution of the heat of the sun at the 
surface of the northern and southern hemispheres of the terrestrial 
globe, was the subject of a recent paper read before the Paris 
Academy of Sciences by M. le Goarant de Tromelin. It is some- 
times thought that the fact of the sun being eight _ longer in 
the northern hemispheres than in the southern is the principal 
cause of the inequality of the distribution of heat in the two 
hemispheres, It can, however, be shown that the quantities of 
heat received by two symmetrical elements of the earth’s 
surface, or by two caps symmetrical with respect to the earth’s 
centre, are the same during the durations of the earth’s journey 
comprised between two pairs of opposite vectors: Hence the total 
heat received by the northern hemisphere during spring and 
summer is equal to that received by the southern hemisphere 
during autumn and winter. The true cause of the difference of 
mean annual temperature in the two hemispheres lies in the dif- 
ference of loss by radiation. By the law of cooling bodies, if two 
bodies have the same mean temperature, but different extremes, 
the one with the greatest extremes will lose most heat by radia- 
tion. Thus the southern hemisphere, which is nearer the sun in 
its summer and further away in its winter than the northern, will 
lose the greater quantity of heat. 


THE micro-organisms of the soil formed the subject of 
oes of an interesting address delivered by Professor Alfred 
pringer as vice-president of Section C at the recent meeting of 
the American Association for the Adv t of Sci These 
organisms, according to their actions, can be divided into three 
groups. Those oxidising constituents of the soil, those reducing or 
destroying the same, and lastly those by whose activity the soil 
is enriched. As regards the first group the oxidation can take 
place intwo ways—they can either oxidise by assimilating the organic 
substances of the soil and reducing them to carbonic acid and 
water, in order to obtain the necessary heat and energy ; or they 
can oxidise by giving off oxygen. The first may be termed intra- 
cellular, and the second extra-cellular acting organisms. Amongst 
the intra-cellular we have primarily the usual ferments of decay, 
which assimilate and respire at the expense of the carbon com- 
pounds, In some cases the organisms have accommodated them- 
selves to seemingly most remarkable materials for respiration, the 
combustion of which affords the necessary heat. Thus the Iron 
Bacteria of Winograwdski require ferrous carbonate for their life and 
development, oxidising the same to oxide. This can be physiologi- 
cally interpreted as a respiration process, the protoxide of the 
respiration material becoming the oxide of respiration product. 
The Sulphur Bacteria are equally remarkable. 





MISCELLANEA. 


Last evening a conversazione was held at the Bristol 
Grammar School, and Sir John Lubbock inaugurated the series of 
- — and lecture theatres which have been added to 
the school, 


WE are informed that Mr. E. Jesse Piper, who since 
October last has been associated with Messrs. Sharp and Kent in 
their Holloway Central Lighting Station, has become a member of 
that firm in the business of engineers and electricians. 


At Blackburn, on Tuesday, a bridge recently con- 
structed over the river collapsed and buried a labourer, named 
Lees, in the ruins, He was under the bridge at the time knocking 
away some props, and was killed probably by drowning. 


A NEw use for aluminium is mentioned by the Journal 
des Inventeurs, which consists in intercallating a very thin plate of 
this metal between the two soles of a boot, with the object of 
———s the penetration of damp while retaining the warmth of 
the foot. 


In the fifteen years ending in June, 1891, the number 
of ships of all kinds totally lost, which hailed from ports in the 
United Kingdom, was 9384, representing tonnage amounting to 
3,380,957. These figures are equal to an annual average loss of 
656 vessels. 


M. P. Duvitiarp, late manager of the Creusot Water- 
works, proposes to lead the waters of the Lake of Geneva to Paris, 
He also recommends that the streets of the French capital be no 
longer watered with the fluid of the Seine, as the dust from its 
dried residue is liable to communicate contagious diseases. Has 
the Seine become so bad as this ? 


Mr. YERKES, a prominent citizen of Chicago, and well- 
known in connection with his large tramway control, has ordered 
for the University of that city the largest and most powerful 
telescope in the world. Mr. Alvin Clark, the optical instrument 
maker, has undertaken to cast the glass, which will be 45in. in 
diameter. The telescope will probably be finished by 1895. 


TuE Electric Supply Co. of Birmingham have given 
notice to the Corporation of their intention to apply for an 
additional order, extending the area over which they have at 
present lighting powers. The General Purposes Committee of the 
Corporation do not, however, seem prepared to assist forward the 
application, and it seems likely that the suggestion will be post- 
poned for another twelve months. 


AT a meeting of the Derbyshire County Council on the 
14th inst. the Public Health Committee were authorised to take 
legal proceedings against the Corporations of Derby and Burten- 
on-Trent, to compel them to cease polluting the rivers Derwent 
and Trent respectively. Burton has a sewage farm; but it is 
alleged that the sewage runs from it into the Trent. The Derby 
sewage is turned direct into the Derwent. 


M. Rovuvier has proposed to the French Budget 
Committee a tax of 10f. on velocipedes, those used in trade only 
paying 5f., and the army and other public services being exempt. 
A quarter of the tax would go to the localities, and the estimated 
number of taxable velocipedes being 200,000, the Treasury, he 
thinks, would raise about a million and a-half francs. He would, 
however, find that the taxable number would rapidly reduce. 


_ THE Widnes Local Board have decided to seek Par- 
liamentary powers to enable them to contribute £3000 towards the 
construction of a vehicular bridge across the Mersey from Widnes 
to Runcorn. This is being done on the understanding that the 
Runcorn Board of Improvement Commissioners contribute a like 
sum towards the erection of the structure. The county councils of 
Lancashire and Cheshire will, it is expected, make up the differ- 
ence. 


Everypopy is not aware that the waste of coal is far 
greater underground than the waste of which so much complaint 
1s constantly made above ground. This, however, is stated to be 
the case by Mr. James Tonge, F.G.S., in the course of a paper read 
by him before the members of the North Staffordshire Mining 
Institute this week, so that what goes on above and below ground 
makes the entire waste of coal enormous. How to remedy it 
is the question. 


Mr. Joun Howarp ParnELL, who has taken possession 
of Avondale House, County Wicklow, has begun to experiment 
with some new industries in Ireland. He will experiment in fruit 
growing, and it is said has already erected machinery for producing 
what is known as “ wood-wool,” a substance used for many 
purposes, amongst them the stuffing of mattresses. Let’s hope he 
will get more encouragement than some others have who have 
tried to encourage industry in the same country. 


BERLIN is now stated to be lighted by 2916 electric arc 
lamps and 67,459 incandescent lamps. In addition to these there 
are 253 private installations—170 driven by steam and 83 by gas— 
which supply 3287 arc lamps and 40,801 incandescent lamps 
According to the report of Herr Cuno, from which these figures 
are taken, the consumption of gas in Berlin also increases faster 
than the population, the number of consumers for the year 1890-91 
showing an increase of 5°24 per cent. 


WiIrH# a view to advancing the interests of the seafaring 
community, and also to increasing the facilities for saving life at 
sea, electric communication has been greatly improved along the 
Kentish coast. Broadstairs, Ramsgate, and Margate are now tele- 
graphically connected with Lloyd’s signal station, North Foreland. 
The North Sandhead lightship, Gocdwin Sands, will, it is now 
stated, be connected by cable with the station to be erected at 
Dumpton Gap, about half-way between Broadstairs and Ramsgate. 
At this station a man will be constantly on duty. 


In consequence of the fall in the price of silver, the 
Saxon Government has decided not to complete its work on the 
Rothschoenberger Stollen, which, if completed, would be the 
longest tunnel in the world. The tunnel was intended to drain 
the water from all the Freiberg silver mines and carry it to the 
Elbe. The main tunnel is nine miles long, but its branches add 
21 miles to its length, making the total extent almost 30 miles. 
The tunnel was begun at State expense in 1844, and after thirty- 
three years of continuous work it was opened in April, 1877. 
Hundreds of men are thrown out of employment by the Govern- 
ment’s decision, and it is expected that many more will follow, as 
the Freiberg mines cannot be worked without great loss at the 
present price of silver. Work in the mines was begun in 1200, and 
since that time the mines have produced 9,500,000 Prussian pounds, 
equal to 151,860,500 troy ounces of silver. 


AN inquiry was conducted at the Oldbury Public 
Buildings, on Wednesday, the 5th inst., by Major-General C. 
Phipps Carey, R.E., one of the inspectors of the Local Govern- 
ment Board, with reference to an application made by the 
Oldbury Local Board to borrow £5700 for works of sewage 
disposal, and £1100 for streetsimprovements, &c. Mr. H. Bertram 
Nichols, C.E., of Birmingham, the engineer for the works, explained 
the scheme, and gave evidence in support of the application. It 
is proposed to adopt the International Sewage Purification Co.’s 
system, by passing the sewage, after being treated in the tanks, 
through polarite filter beds. Mr. H. Richardson, town surveyor, 
gave evidence with regard to the loan for street improvements. 
After the inquiry, the inspector, accompanied by Mr, Nichols, the 
engineer, the town surveyor, and some of the members of the 
Board, visited the sewage farm, and the various points in the town 
where the improvements are proposed to be made, There was no 





opposition to the application. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*," We cannot undertake to return drawings or manuscripts; we must there 
fore request correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y cate 

W. H. M. E. (University Club).—See Mr. Clowes’ letter in another column. 

Litso CarBoN. — A correspondent asks for particulars concerning this 
material, 

Aquarius —See “Simple Hydraulic Formule,” by T. W. 
E.and F N. Spon. 

C. J. A (Bournemouth).—Apply to the Fire Appliances Manufacturing 
Company, 9. Moorfields, London, E C. 

H. E 8—We have published all the information at present available. 
do not think the scheme crn be proceeded with this year 

H. W. T.—The slipper quide is cheaper to make than the double guide, and it 
gives a lighter engine and one in which the crank is very accessible. 

W. M. (Chatham) —We have forwarded your letter to Mr. Tolver Preston, 
who informs us that he cannot communicate with you because you have not 
given a full address. 





Stone. London 


We 


J. W. (Smethwick).—A pipe Qin. in diameter will be quite large enough 
provided there are no bends Put it up witha gradual sall toward the 
engine Ifitisonly wanted for temporary purposes, it can be sufficiently 


protected by winding it with two layers of hay rope. Lf wanted permanently, 
put it in a box about 12in square in cross-section filled with sawdust. 
Care must be taken that this does not get wet. A steam trap must be placed 
as close as possible to the engine, With 501b. in the boiler, you ought to 
get 4516. at the engine. 
Sream Launcn —(1) The question whether “ three boats of superior speed, 

and inferior armament and armour, are better than one big ironclad, has 
been discussed over and over again. In all navies ships of both types will 


be found. Until a battle has been fought no one can know what the result 
would be of such an attack as you contemplate. (2) It is impossible to burn 
coal without producing carbonic acid and probably carbonic oxide, and 
either the one or the other in sufficient quantity would kill a ship's crew. 


This fact has nothing to do with the construction of the boiler. 


BOX-MAKING MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—Could any of your readers give me the address of a firm manu- 
facturing machivery for my boxes? I find there is no information 
given under this heading in ‘‘ Kelly's Enginecr’s Directory.” Further, 
I require the address of any house who roll angles of two thicknesses, 
viz., din by 4in. by jin and 1yyin., and 4in. by 4in. by jin. and ,%in. 
These are for boiler-making purposes. 

Oporto, October 12th. T. H. B. 
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Tar ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 148, 6d. 
Yearly (including two double numbers) #1 98. Od. 

Ty credit ocewr, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of Tux ENGINEER can be had on application. 

In q of the reduction of postage on newspapers to one uniform 
‘ate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until Surther notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
HE ENGINKER weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tain Paper Coprrs— 
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on ADVERTISEMENTS. 

+” The charge for Advertisements of four lines and under is three shillings, 
+ Bene: two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
= measures an inch or more, the charge is ten shillings ver inch. All 
—_ advertisements from the country must be accompanied by a Post-office 
_m payment. Alternate Advertisements will be inserted with all 
— regularity, but regularity cannot be guaranteed in any such case. 

Pris = eae, advertisements are taken subject to this condition. 

‘¢s for Displayed Advertisements in ‘' orasnary” - ial” positi 
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pm. Paper, 
“Comparison of Friction in Cotton Mill Engines and Gearing to The 
actual Work done,” by Mr. Alfred Saxon, Manchester. 
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FLEXIBLE LOCOMOTIVES. 


A LOCOMOTIVE engine and a railway constitute separate 
parts of a mechanical whole in just the same way that 
the bed of a planing machine with its V’s and the 
framing with its grooves form part of a congruous struc- 
ture. Unfortunately, engineers do not always attach full 
value to this fact. A railway is regarded as in any case a 
railway, neither more nor less; and a locomotive is 
designed on the theory that it will have two straight, 
level, and parallel bars of steel on which to run. Even 
when the truth is enforced that rails are not straight, 
suflicient importance is not attached to the circumstance. 
The engine and the rail do not suit each other. There is an 
absence of mechanical harmony; and the consequences 
which ensue have been very clearly and forcibly put before 
our readers by Mr. Cooper in our last impression, and that 
which immediately preceded it. Mr. Cooper told us first 
that certain narrow gauge locomotives of English manu- 
facture could not be made to keep the track, while 
American engines did; and being asked to explain the 
reason why, he says that the English engines were not 
sufficiently flexible to accommodate themselves to the 
sinuosities of the track, while the American engines were. 
The next step is to ascertain in what the difference con- 
sisted. Unfortunately he says little or nothing about the 
American engines. But the defects of the English engines 
were largely centred in the bogies, although it is clear that 
the springs were also in some measure to blame. He 
sums up his first letter in the pregnant sentence, “ Eng- 
lish locomotives are grand engines, but they require a 
grand road to run on.”’ 

We think it must be admitted that locomotive builders 
in this country did not for many years attach suflicient 
importance to the advantages of flexibility in the engine 
regarded as a vehicle. It would occupy more space than 
the question is worth to attempt to explain the cause of 
this. We may accept the fact without attempting to 
account for it. It will be far more profitable to consider 
how flexibility may be provided without a sacrifice of 
other good qualities. The American locomotive may be 
taken as an example of excellent practice in this respect; 
for whatever the faults of the American engine in other 
ways, it is beyond question excellent regarded as a 
vehicle. Its flexibility is, however, not due to its frames. 
These are heavy forgings made from rectangular bars. 
They are a direct survival of the method of construction 
first introduced by Bury. It was well adapted to America 
where there were no rolling mills able to turn out plates 
suitable for side frames, while there were plenty of shops 
in which it was quite easy to weld bars 3in. square. In 
this country the bar frame soon went out of favour, 
because plate frames were in every way cheaper and 
easier to work into the design of a locomotive; but the 
transverse stiffness of the bar frame is greater than 
that of the plate frame. Indeed, the lateral stiffness of 
the frames of modern locomotives is mainly due to the 
heavy motion plates and the cross girders in front of the 
fire-boxes. But in the early days of railways the flexibility 
of the plate frame was largely relied upon to help the 
engine to get roundcurves. The bogie originated in this 
country. It was abandoned, however, as unnecessary. 
It adds very materially to the weight and cost of a loco- 
motive, and on really good railroads there is abundant 
evidence to prove that it is not needed. But on the 
very inferior roads of the United States it was found to 
be not only desirable but indispensable. It gave not 
only horizontal but vertical flexibility. It was found 
that very great advantage was derived from suffering a 
pair of wheels moderately loaded to precede the others 
and consolidate the road for them, and even when the 
four-wheeled bogie was not used, a two-wheeled “ pony” 
was and is habitually used, and was expressively enough 
termed “a track-feeler.”” On English roads the necessity 
for a track-feeler has long ceased to exist, and bogies in 
this country are used to distribute over four wheels a 
weight which would be too heavy for a single axle. English 
engineers are, however, still prone, we fear, to assume 
that what suits our splendid roads must with little 
modification be adapted to colonial tracks. We find 
too often that a bogie is indeed provided, but it 
is so rigidly fitted that it can do but one thing, 
radiate its axles to the curves traversed. Now mere radia- 
tion of axles is a matter of very secondary importance 
on crooked and uneven roads. A bogie, to be really of 
use under the conditions prevailing abroad, must possess 
some power of lateral movement. We believe we are 
doing no other engineer injustice when we say that Mr. 
William Adams, the locomotive superintendent of the 
London and South - Western Railway, was the first to 
design and make a really satisfactory traversing bogie in 
this country. This bogie he fitted to the engines of the 





North London Railway, when he was locomotive super- 
intendent of that line. This bogie virtually shortened 
the wheel base of eight-wheeled locomotives to any 
extent desired ; for four wheels on two axles can get round 
any curve if the gauge is a little slack. It is true that the 
Bissel truck had been used in the United States 
and in this country before Mr. Adams’ bogie was 
invented ; but there are, and always have been, objec- 
tions to the Bissel truck which have ultimately led 
to its almost entire disuse, save in a modffied form for 
“ponies,” which are invariably two-wheeled. In the 
United States, however, a rigid bogie is practically un- 
known. Lateral flexibility is obtained by the very simple | 
expedient of hanging the front end of the engine by four} 
links to the four corners of the bogie frame, which can} 
then accommodate itself to a curve, without dragging 
the engine after it. This is the well-known “swing |} 
truck,” of which many thousands are in use in America. | 
In this country we have always been a little afraid of 
this truck. Its appearance gives the idea of insecurity, 
and it is supposed that the engine may swing to such an 
extent that it will finally swing itself off the road. The 
fear is to this extent justifiable, that if the links are not 
properly proportioned and properly arranged as to angle, 
derailment may take place, and very keen controversies 
have existed in the United States as to the design of 
these trucks. However much discussion may exist on 
this and other matters of detail, the broad fact remains 
that American engines enjoy much favour for use on bad 
roads, because they possess flexibility and English 
engines do not. 

Not unnaturally our readers may ask, who is responsible 
for such mistakes in construction as that recorded by 
Mr. Cooper? In order to answer this question, we must 
know the circumstances under which they were pur- 
chased. As it is not likely or even desirable that, after 
the lapse of time which has occurred, these should be 
made public, we point out certain causes which operate 
to similar ends. Some thirty-five years ago a railway 
was made in the South of Ireland, from Kilkenny to 
Waterford. This line is crooked and hilly. Passenger 
locomotives were designed for it with six wheels, 
uncoupled, and a short wheel-base. They did their work 
very well. But the first two engines were constructed 
under the designs of a civil engineer who knew 
next to nothing about locomotives. They had a 
long wheel base, and were complete failures. Ultimately 
they had to undergo extensive alterations. Much the 
same thing happens in the present day on colonial roads. 
Designs are sent home by civil engineers, and it is found 
that the engines are entirely unsuitable for the work. 
Again, instructions are given to an agent in this country 
to buy and send out locomotives. He takes what he can 
get, frequently without any proper knowledge of his sub- 
ject, or without considering whether or not the engines 
will do. But the great cause of disappointment must be 
sought in the fact that the builders are not supplied with 
sufficient information, and are not left a free hand to send 
what they really know will answer. In many cases the 
engineer abroad does not realise how bad his road is. 
We might cite one instance in which an engineer, 
with somewhat undue pride, asserted when ordering 
engines that his road was as good as any in England. 
When he wrote this the line had not been opened. 
It looked very nice, and the engineer would not have 
hesitated to put engines carrying 14 tons on the driving 
axle over it. But it was to all intents and purposes a 
sham. The ballast and sleepers were alike bad, and 
before it had been a month in use it was as much ¢s 
could be done to keep American engines at work upon it. 
Fortunately, no orders had been placed for English 
engines. On our own railways it is very rarely indeed 
that an engine is designed that does not give satisfaction, 
simply because the locomotive superintendents know tke 
road, its good and its bad points, and regarding the roed 
and the locomotives as parts of one machine, they care- 
fully adapt them to each other; but when orders are given 
in this country for colonial engines, it is but rarely that 
the makers possess or can obtain sufficient information. 
To tell them that there is no curve of less then 
five chains radius; that therails weigh 60 lb. to the yard, 
and the sleepers are placed 3ft. apart, gives no adequate 
idea of the true character of the track; and the only safe 
course is for the maker to believe the worst of it, and 
design his engines accordingly. A flexible locomotive 
will run perfectly on a perfect road, but a rigid engine 
will not work on a bad road. We feel confident that 
English and Scotch builders err on the side of, in a sense, 
making far too good an engine for colonial work, and 
that is one reason why Americans get orders, and our 
own firms do not. An English driver, who had been to 
America, complained that the American locomotives on 
which he had ridden ‘“ worked like old hampers.” They 
pulled their trains, and did not run off wretched roads. 
English engineers would do well to follow the American 
practice, and build engines which will work like old 
hampers for new lines in new countries. 


INDIAN PLUMBAGO. 


For very many years the users of this useful mineral 
have been forced to regard Ceylon as their only possible 
source of supply, and prices have been kept up by the 
limited outturn of which that island has shown itself to 
be capable. A new era seems, however, about to dawn, 
which may have the effect of breaking down the monopoly 
which has hitherto been enjoyed by the island named. 
For the past two years small shipments of plumbago have 
been received from India, the mineral having been dis- 
covered in the district of Travancore. The South African 
papers also inform us that deposits on a large scale of this 
valued mineral exist in parts of our newly-annexed, or 
protected native states, in the interior of Africa; but of 
course the development and utilisation of these must 
await that probably long-deferred day when the railway 
will place these yet scarcely explored countries in com- 
munication with the sea coast. There is also reason to 
believe that large deposits of plumbago exist in Green- 
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land, which are unworked because of the climate and the 
difficulty of transport. 

We have been asked to examine the specimens of the 
ore which we have stated to have of late been received 
from India, and to compare them with that we have been 
in the habit of obtaining from Ceylon. Having done this, 
we must in all fairness pronounce that the Travancore 
article by no means approaches the standard of that 
yielded by Ceylon. We will proceed further on to indi- 
cate the difference observable; but it may neverthe- 
less be said, that for very many out of the numerous 
purposes to which plumbago is put the Travan- 
core article is sufficiently good, and may well 
be used in lieu of the more expensive production of 
Ceylon. The quotation of a few figures will demonstrate 
what this may mean to large users of plumbago. That 
obtained from Ceylon has recently been selling in the 
market as high as £25 or £26 the ton, while the several 
limited shipments as yet made from Travancore fetched 
£13 10s. per ton only. It will be seen that although 
many present users might well be satisfied with material 
obtainable at the lower rate named, that the difference 
between the rates quoted indicates a vast distinction 
between the qualities of the two varieties. What that 
distinction consists in we will endeavour to explain to 
our readers. The best Ceylon plumbago consists of 
several descriptions, each of which has its specially 
adapted application. That, perhaps, which commands 
the best price is known as “ needle.” This sort does, by 
its appearance, justify this appellation, for it has the look 
of a collection of large leaden bodkins. It is, however, 
comparatively rare, and seems to be the result of dis- 
integration separating the harder from the softer fibre. 
Next, perhaps, in value to the “needle” comes what is 
known to the trade as “fine flaky fibrous.” It seems 
strange to speak of a mineral by such a term, but it 
pretty fully indicates the character of the better kinds of 
plumbago. When broken by a stout iron needle, the 
separated layers of the lump can be twisted up into an 
almost pliable cord, and the longer the fibre produced 
the more highly valued is the specimen. It is this kind, 
we are informed, that is most sought after for the 
important object of crucible manufacture. 

What is known as “shorts” is the lump which yields 
only short fibre, and this is mostly used only for the 
preparation of blacklead for stove polishing and for 
lubricating purposes, and it is under this category that 
we should feel inclined to place the plumbago that has 
recently reached England from Travancore. At the same 
time this last is possessed of special characteristics which 
divide it by a well-defined line from the product of Ceylon. 
In the first place, it is exceedingly hard, and while Ceylon 
lump can be pierced and broken up with a simple hand 
pricker,a hammer is necessary to break up the Travancore. 
- There are evident signs, we think, that this hardness is 
due to some igneous action. In fact, all the Travancore 
plumbago that we examined had the appearance of having 
been exposed to fire, or at all events to some fierce and 
drying heat, an appearance which is altogether absent in 
the case of that of Ceylon. The lump of Travancore on 
being opened out presents a very singular appearance. 
The long fibrous texture so observable in the Ceylon kind 
is only to be seen in its occurrence in “ pockets.” Thus 
there may be seen a lump of fibre of some 2in. to 3in. in 
length imbedded in a matrix of hard and untwistable 
material. This last, however, although it looks exceed- 
ingly unpromising, will, when crushed and rubbed between 
the fingers, produce an exceedingly smooth lead, and is 
no doubt valuable for very many purposes. We were 
informed that the analysis of the Travancore mineral 
showed a proportion of 92°98 per cent. of graphite, while 
good Ceylon will yield as high a figure as 96 per cent. or 
97 per cent. It will be noted that the difference in this 
respect is by no means commensurate with the difference 
in the prices obtained for the two kinds. 

Very great interest is being manifested, both here in 
England and by continental manufacturers, with respect to 
this new importation, and the parcels as yet received of it 
are being eagerly sought for—so much so, indeed, that the 
execution of orders is as yet hopelessly behind-hand. Com- 
petition in the trade in plumbago means the cheapening 
of many important products and manufactures, and as yet 
not more than from 700 to 800 tons has reached London 
from the new source of supply. It remains to be seen 
whether the effect of deeper mining will be to produce 
from Travancore shipments equal in quality to those 
from Ceylon. In the latter island plumbago has been 
excavated for a long series of years, and very considerable 
depths have been reached. We all know that nearly 
every mineral improves in quality the greater the depth 
from which itis raised. It may therefore prove to be the 
case that as time goes on there may be established an 
equilibrium as to quality between the two sorts. But 
even as it is, Ceylon is likely to find herself sharply run 
by her present competitor, and a vast number of users of 
plumbago at home and abroad must be benefitted by the 
cheapening of an article which is of such extended and 
such diverse employment. 
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PROPOSED ADDITIONS TO THE FRENCH NAVY. 


THE arsenals and private shipbuilding yards of France will 
pass next year through a time of unusual activity, in conse- 
quence of the extensive programme which is in hand for im- 
proving the Navy. During the present year the number of 
warships put upon the stocks has been restricted through the 
necessity of keeping down the expenses within the limits of 
the grant accorded under the last budget, the amount pro- 
vided for not being sufficient to carry out the whole of the 
programme elaborated by M. Barbey, and subsequently 
added to by M. Cavaignac. This programme includes two 
ironclads, one first-class cruiser, two second-class cruisers, 
one third-class cruiser, a torpedo depdt boat, a torpedo 
dispatch boat, a gunboat, six sea-going torpedo boats, and 
sixteen first-class torpedo boats. The plans of these 


vessels have, however, all been approved, and the con- 
tracts given out, so that the work will be well in hand 
So far only one vessel has been begun, 


during the next year. 








and that is the cruiser Bouvet, upon which the preparatory 
work was commenced at Lorient on the 8th of April. 
This cruiser is of the same type as the Charles Martel, and 
will have a length of 116-50 m., with a total displacement of 
12,000 tons. The engines will have a force of 14,100-horse 
power, and are expected to develope a speed of 17} knots. 
The Bouvet, and the second-class cruiser which is to be con- 
structed at Toulon, will be the only vessels in the existing 
programme to be built at the Government arsenals; all the 
others will be placed in the hands of private shipbuilders. 
The Masséna, which has been designed by M. De Bussy, has 
a length of 110m. 80.cm., and a displacement of 11,700 tons. 
The engines are to be of 11,000-horse power, and with forced 
draught are expected to give a speed of 18 knots. The armour 
will have a maximum thickness of 45cm. The Masséna is a 
modification of the Lazare-Carnot and the Tauréguiberry, 
the principal difference consisting in the shortening of the 
ram. The first-class cruiser Pothuan will have a length of 
108 m., engines of 10,000-horse power, and a speed of 19 knots. 
The two second-class cruisers are of the same type, with a 
length of 33m., displacement of 3620 tons, engines of 
9000-horse power, and a speed of 19 knots. The third-class 
cruiser Linois is a modification of the Surcouf type, 
with a slight increase in tonnage. The length is 102 m., 
displacement 2270 tons, and speed 20 knots. The torpedo 
depét boat Foudre, is quite a new type of vessel for the 
French marine, and is something like the English vessels 
Hecla and Vulcan. She will have alength of 113 m., breadth 
at water-line of 15m. 64cm., and displacement when loaded 
of 5970 tons. She will carry ten torpedo boats. The dispatch 
torpedo boat Cassini is of the same type as the Therville, and 
will have a speed of 21} knots. M. Normand, of Havre, has 
secured the bulk of the work for the lighter vessels; he will 
construct the gunboat Surprise, besides a number of the 
torpedo boats. These latter will be of the Normand type, 
which are said to owe their success to @ peculiar disposition 
of the screws, and to the employment of the Dutemple 
multitubular boiler. The new sea-going torpedo boats are 
estimated to have a speed of 23} knots, while the first-class 
torpedo boats will have a speed of not less than 23 knots. 
The total of these vessels is put down as costing 97 million 
francs, apart from the expense of arming them; and this 
sum is to be spread over five years from the time of 
giving out the orders. In the Budget for 1893, which 
M. Burdeau has presented to the Chamber of Deputies, 
there is ample provision for carrying out the greater part 
of this work. At first it was proposed to avoid the possi- 
bility of having to ask for supplementary grants 7 putting 
down the estimate at 854 million francs, but it has been 
found advisable to make some economies, including the 
postponement of two of the cruisers, and thus bring the 
figure down to 61 millions. This is the sum that M. Bur- 
deau is now asking for, and there seems to be every 
orang nd of his getting it. The Budget is at the moment 

ing discussed in the Chamber of Deputies, and the pro- 
gramme is, upon the whole, viewed in a satisfactory light. 
The project is held to be absolutely essential to the traditions 
of the French marine, which is, to preserve the “units” of 
the naval strength by replacing those vessels that are going 
out of service by ships of a much larger and more costly 
type. Among the vessels that are now upon the stocks ready, 
or nearly ready, for launching is the first-class cruiser 
Latouche Vréville. This vessel was to have been launched at 
Havre on Saturday, but the bad weather compelled an 
adjournment fora month. This cruiser, built entirely of steel, 
has a length of 106m. and a beam of 14m. The displace- 
ment is 4750 tons. The 8300-horse power engines operate 
twin screws, and are anticipated to develope a speed of 19 
knots. The armour has a thickness of 95 mm. at the water- 
line, and the deck is likewise protected. The armament 
includes two guns of 19cm., six quick-firing guns of 14cm., 
four quick-firing guns of 47mm., and six revolver guns of 
37mm., together with five torpedo-discharging tubes. The 
cost of the vessel was 9,774,845f. 


OUR EXPORTS OF RAILROAD MATERIAL. 


One of the most striking features in the official returns of 
late is the greatly diminished demand for railway material. 
In the first nine months of this year we exported 338,812 tons 
of railroad material of all sorts, whereas in the same period of 
last year the quantity exported was 591,519 tons; and in the 
preceding year it was no less than 841,358 tons. This 
enormous falling off is shown by the detailed reports to be 
largely due to the decrease in exports to the Argentine 
Republic, to Australasia, and to the British East Indies, as 
well as to minor falls to other parts. In the first nine 
months of 1890 we sent to the Argentine Republic no less 
than 236,614 tons of railway material, but in the same period 
this year we only sent to that country 11,837 tons. Against 
decreases such as this, there are to be set larger ship- 
ments of rails to Sweden and Norway, to China, and 
to Mexico; but these only lessen the heavy fall which is 
shown in the total by the figures we have already quoted. 
There is, however, a slight consolation to be found in the 
fact that in the last month or two there has been an increased 
export in one ortwo other directions. For instance, it isshown 
that Russia has inthe past month taken considerably more than 
in the same period of last year; and the same remark applies 
to Egypt, and in a fuller degree to the British East Indies. 
In the latter case, we sent away last month some 14,000 tons of 
railway material, whereas in the same month last year the 
exports were only to the amount of 6780 tons. It is quite 
probable that the lower prices that now are shown to rule for 
rails, chairs, and other articles included in the list of 
“‘railway materials,” has induced orders to be given out that 
are beginning to swell the returns of the exports. The 
average price for the exports this year is declared at a fraction 
under £5 per ton; whilst that for the first three-quarters of 
last year was slightly under £6 per ton. Clearly the reduced 
price increases the purchasing ability of the nations that 
buy rails from us, and there has been concurrently with that 
some attempt at rehabilitation of the credit of countries 
that were customers of ours, and that were unable to buy 
because of the want of credit. It is evident that the South 
American countries are still unlikely to be buyers to the 
extent that they were a few years ago; but with cheaper rails 
we may hope to increase the area over which we distribute 
these products of the mills, and we may hope also to find 
that the nations that have early begun the task of retrench- 
ment will in time have to come into the market as buyers. 
The steel rail mills depend largely on the demand from the 
countries that have not early entered into the ranks of the 
railway creators, and it is probable that the dulness that has 
been felt increasingly in the manufacture for the last eighteen 
months will not be altogether removed speedily. But with 
the slow rehabilitation of foreign credit, and with the ability 
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to produce cheaper, there ought to set in soon a slow increase 
in the demand for rails, sleepers, and chairs. It is noticeable 
that rails give about four-fifths of the total demand {oy 
‘railroad of all sorts,” and that chairs and sleepers give the 
larger part of the remainder. The diminution in the latte 
class has been larger than that of the former in the last two 
years, so that the foundries must have also felt in de 
the dulness that has been known at the steel rail mills. Ip 
the last month or so, however, the exports of chairs and 
sleepers has been larger than in the corresponding weeks of 
the past year, so that it may be hoped that this is the begin. 
ning of a rather better demand from abroad for railwa 
material generally. It would be premature to conclude that 
it is so as yet, but the indications are such as to lead to the 
formation of a hope for a better state of that industry, 


EASTERN EXCHANGE AND HOME MANUFACTURES, 


Wiru the exchange value of the rupee fallen below 1s. 3d., 
surprise can hardly be felt if the effect has become manifest 
in a reduction of orders from the East for home manufac. 
tures. Every effort is being made to supply locally—as far ag 
may be practicable—every i want, and the result ig 
that most English and Scotch factories are feeling the falling. 
off of orders in a very marked degree. Let us suppose, to 
illustrate this, that a tea planter in India desires to be sup. 
plied with machinery, the home cost of which is £500. To 
purchase the remittance for this amount he has to pay in 
Indian currency £687 10s., or thereabouts. He would there. 
fore certainly delay orders which could not be locally supplied 
till the last possible minute; and we have no doubt that at 
the present time machinery of various kinds is being run 
which under other and more favourable exchange conditions 
would ere this have been condemned to the scrap heap, 
Perhaps we have chosen rather an unfavourable example of 
the case we desire to put, because a tea planter is a producer 
who sells his product in the home markets, and receives pay- 
ment upon the basis of a gold currency, and so to some 
extent he is compensated. But this can only be the case 
when products raised or manufactured in the East have to be 
exported for sale. In all instances where a local market has 
to be found the conditions are wholly against the producer; 
and these are having a serious reflex action upon our 
manufacturers throughout the United Kingdom. The rail. 
ways throughout the East come under this second 
category. A very large amount of their expenditure is for 
items which can only be obtained by them from Europe, 
Among such items we may instance engines and rails, as 
also sleepers to a very great extent. Remittances have to be 
sent to England to pay for these in the increased proportion 
that we have above quoted, while the revenue is derived 
wholly from payments made to it locally in silver. Under 
such circumstances it is a subject for congratulation that the 
development of traffic has been so great as to enable the 
various railways to bear the strain hitherto without increasing 
fares; but we oe fears expressed that, should further depre- 
ciation in the value of the rupee take place, some step of the 
kind must be resorted to. It is easy to see that the existing 
state of things must in time bring about a large transference 
of British manufacture to locally-established works. Some 
items will, doubtless, still remain unaffected to that extent, 
but we may foresee the arrival of the day when our own 
advantages in the way of cheap iron and cheap fuel will 
become more than counterbalanced by the loss incurred by 
those ordering from abroad. It is high time, therefore, that 
in the interest of many of our most important industries 
some effort was made to restore the balance of exchange. 
The Monetary Congress is soon to meet, and we understand 
that it is contemplated by Eastern producers, who, as we 
have shown, in many cases benefit largely by the low value 
of silver, to oppose thereat any attempt to restore equilibrium 
between the currencies of Europe and the East. We have 
demonstrated, we believe, how one-sided a policy this must 
be, and have shown how necessary it is in the interest of 
the great manufacturing trades of this country that the 
antagonism existing between the two currencies should be 
reconciled in some way or other. 


THE CLAPHAM JUNCTION ACCIDENT. 


Mayor Martnp1n’s report on the collision which occurred 
at Clapham Junction on the night of the 20th of August has 
just been published. The 9.50 p.m. down passenger train 
from Waterloo to Feltham, consisting of a tank engine and 
twelve passenger vehicles, when approaching Clapham Junc- 
tion station on the down Windsor line at 10.2 p.m., came into 
violent collision with an empty carriage train, consisting of 
tank engine and twenty passenger vehicles, the engine of 
which was standing at the down home signals at Clapham 
East signal cabin, and the tail of which was about 84 yards 
inside, or west, of Ludgate Junction down home signals, and 
35 yards west of Ludgate Junction signal cabin. The empty 
train was driven forward for about 28 yards, and the two rear 
vehicles were telescoped, one of them being thrown on to the 
top of the engine, where owing to the fracture of the com- 
pressed gas cylinders and the instantaneous ignition of the 
gas, it was very soon in flames, and, together with the two 
vehicles next to it, was entirely consumed. The guard, George 
Weblin, who was riding in the brake compartment of the 
rear vehicle, was thrown on to the top of the engine, both his 
legs being broken, and he was terribly burnt before he could 
be released from the wreckage, about five minutes after 
the collision. He died from his injuries about three hours 
afterwards. The driver of the Feltham train was also 
seriously injured, and his guard was shaken. Seven pas- 
sengers are returned as having sustained slight injuries, 
and a bystander, not a passenger, was badly hurt when 
assisting to extricate the guard of the empty train. This 
case is principally remarkable for the astonishing con- 
flict of evidence regarding the signals, two men in the 
signal cabin being unanimous that the signals were 
at danger, and that they used hand-lamps besides to 
try and stop the driver of the Feltham train. On the other 
hand, both the driver and the fireman are equally positive 
and consistent that the signal was off. There is an abso- 
lutely irreconcileable conflict of evidence. Major Marindin, 
however, says :—‘‘In face of the evidence it is impossible to 
avoid the conclusion that the Ludgate Junction down home- 
signal, and, consequently, the down distant-signal, for the 
Windsor line were at danger, and that the collision was due 
to the home-signal having been passed at danger by the 
driver of the Feltham train, who, principally, with his fire- 
man in a secondary degree, must be held responsible.” It 
is clear that he has been mainly led to this conclusion 
by the evidence of the signalmen in the Clapham East 
signal box, without whose concurrent action the Ludgate 
Junction men could not have taken their signals off. We 
have no intention of disputing the soundness of Major 
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Marindin’s conclusions; but, after all has been said, a doubt 
must remain in this as in very many cases of the kind, and 
it is, we think, to be regretted that a suggestion which we 
made, now many years ago, has not been carried into prac- 
tice. It is that all the working of the signals should be 
automatically recorded by perforating paper on a drum, 
driven by & clock, or other suitable means. It would then 
always be possible to ascertain the truth as to whether a 
signal was really off or on at a given instant, and thus cer- 
tainty would in all cases take the place of doubt. 


(CANAL TOLLS AND THE ENGINEERING AND IRON TRADES, 


Tue engineering and iron trades are greatly interested in 
a novel proposal which has just been made respecting canal 
traffic tolls. The proposal is none other than the establish- 
ment of a canal clearing house on the same system 
as obtains with the railways of this country. The 
suggestion comes from the official counsel to the Lancashire 
and Cheshire Conference on Railway Rates and Charges, 
who seems to have given a good deal of attention to tho 
subject, and to have attempted to devise a plan for the 
minimising of some of the difficulties under which traders 
at present labour in respect of canal traffic. In the view of 
this authority, the evidence recently given before the Board 
of Trade, both by traders and canal managers, strongly 
tended to confirm the view that a mass of “ through’”’ canal 
traffic would follow at once upon the institution of a practic- 
able means of competing for and conducting it. It is of 
obvious benefit to the traders that the carriers should have an 
alternative route, and the advantages to the canal companies 
would be still greater. Under these circumstances, Mr. 
Waghorn suggests that no better method for effecting this 
reform could be devised than the establishment of a Canal 
Clearing House. As it happened in the case of railways, so 
—in the opinion of this authority—it would most certainly 
happen in canals, that the several claims of each separate 
system in respect of break of gauge, cost of special works, 
circuity of route, unusual expense in connection with water 
supply and the like, would gradually be adjusted on equitable 
terms, until by degrees arrangements in respect of “ through” 
traffic could be entered into daily as a matter of course. The 
proposal, which has the sanction of the Lancashire and 
Cheshire Conference, is undoubtedly a novel one, and one 
worth trying. We fancy that there would be more difficulty 
in the way than is at present assumed; but not on that 
account need the suggestion be dismissed without trial. It 
would certainly be to the benefit of engineers and iron- 
founders and ironmasters having heavy goods to send by 
water, if ‘through’ traffic rates could be arranged as a 
matter of course, and we should be glad to see the carrying 
canals give the proposed new institution a chance. 








LITERATURE. 


Handbuch der Elektrotechnik. Von Dr. Erasmus Kittier. 
Three vols. Vol. I. Stuttgart: Verlag von Ferdinand 
Enke. 1892. 

We have just received the first volume of this work, 

which can scarcely be described as a handbook, as the 

single volume before us consists of 1000 pages with 674 

woodcuts in the text. The author is Principal of the 

Technical School in Darmstadt, and states in the 

preface that this the second edition of the book is almost 

entirely new, and the old parts have been carefully 
revised. The portion treating of the measurement of 
mechanical work has been gone over by Professor 

Schréter, of Munich, who has added a chapter upon 

brake dynamometers. The author is also indebted to his 

assistants, Dr. Wirtz and Herr R. M. Friese, and to his 
former assistant, Dr. Passavant, of Berlin. The work is 
divided into five parts—magnetism, induction, electrical 
measurement, measurement of mechanical work, and 
electrical machines. In Part A the author treats the 
principles of the magnetic field, properties of magnets, 
and lines of force, passing on then to the case of iron in 
a magnetic field, explaining the curves of magnetisation 
and the dependence of hysteresis upon induction. The 
second part, B, treats of induction, Lenz’s law, the produc- 
tion of current in loops passing through magnetic fields, 
and the author obtains the sine curves for current. He 
then considers the cases of magnetic and unipolar induc- 
tion, and passes on to self-induction, considering the lag in 
phase caused by this property. The effects of self- 
induction in solid bodies are explained, showing the rea- 
son why they are so prejudicial in the old type of solid 
armature cores, and describing Nobili’s experiments in 
this direction. The third part, C, treats of electrical 
measurement, explaining the units, and describing various 
types of galvanometers. The author enters into great 
detail as to the accuracy necessary in observations with 
this class of instrument, and describes a number of types 
of electro-dynamometers and the ampére balance of Sir 

W. Thomson. He by no means confines himself to Ger- 

man work, but discusses all the principal types of 

Austrian, French, English, and American apparatus, and 

then passes on to voltameters and electrometers. 

The illustrations are far superior to anything we have 
yet seen in English works on the subject. 

Under the heading of minor apparatus rheostats and 
resistance boxes are described, and the relative values of 
German silver, manganin, and other alloys are discussed. 
A careful description of the standard resistances of the 
Reichsanstalt is given. Condensers are then dealt with, 
and the author enters into a description of methods of 
Measurement, beginning with the use of the differential 
galvanom eter, Wheatstone bridge, and the Thomson double 

ridge for the measurement of small resistances. In 
dealing with the specific conductivities of solid bodies, 
the author calls attention to the fact that the use of 
Mercury at 0 deg. C., proposed by Dr. Werner Siemens 
as the unit, has only come into use in Germany and 
Austria, whereas in England, Mathiessen’s so-called pure 
copper unit is in use, which is by no means constant. 
He then deals with the conductivity of electrolytes, 
giving various methods of arranging the tests, and then 
gives details as to the measurement of electro-motive 
force and currents, and calibration of ampére and volt- 
meters. The seventh chapter of this section deals with 
the co-efficient of self-induction. 

We now reach section D, which deals with the mea- 


surement of mechanical work. This portion, as we pre- 
viously remarked, has been enlarged by Professor Schriter, 
and is a very complete account of methods of testing by 
brakes. Some of the types of apparatus will be new to 
most English engineers. The first dynamometer coupling 
was brought out by Poncelet in 1830; but recently a 
machine of similar type has been designed by Professor 
Amsler, of Schaffhausen, and is fitted with recording 
gear, and gives satisfactory results up to 300-horse power. 
Hachette’s steelyard dynamometer is described, then 
those of White, Rieter, and the hydraulic dynamometer 
of von Hefner-Alteneck, followed by belt transmission 
apparatus of Alteneck, Elihu-Thomson, Banki, Fischinger, 
and others. Then come the absorption dynamometers of 
the Prony type, and rope brakes with methods of cooling. 
The Appold brake, about which there has been so much 
discussion in England, is not alluded to. The next 
chapter deals with tachometers, chiefly that of Buss 
Sombart, and Co., of Magdeburg. 

Part E deals with electrical machines, and is divided 
into two parts, direct current and alternating current 
machines. The author begins with the Gramme ring, 
and describes very clearly the production of currents. 
He passes on then to drum armatures, and gives diagrams 
of the windings developed in one plane which are very 
useful. Multipolar cases are treated as fully as bi-polar. 
The subject of self-induction is gone into, and the cause 
of lag explained. Shunt, series, and compound methods 
of exciting are dealt with, and practical hints as to arma- 
ture manufacture given. The commutator is described, 
and the various methods of fixing the bars very fully 
illustrated. Types of field magnets form the next sub- 
ject, and a valuable chapter on measurement of stray 
fields follows. The theory of direct current machines is 
gone into, motors being left until the subject of power 
transmission is dealt with in another volume. Charac- 
teristic curves are described, the theories of Frélich and 
Clausius explained, and this part of the work is somewhat 
more mathematical than the rest. The next chapters 
deal similarly with shunt and compound wound machines, 
and numerous tables of experimental results are given. 
The work of Drs. J. and E. Hopkinson is quoted very 
fully, and Mr. Kapp’s methods of calculation explained. 

At page 821 we reach the description of actual 
dynamos. Beginning with that of Pacinotti in 1860, and 
passing through a long list of beautifully - illustrated’ 
machines, the most recent types are shown. It is 
interesting to note the gradual evolution of the large ring 
armatures of the Berlin Elektricitiits Werke, built by 
Messrs. Siemens and Halske. Most complete data of 
tests are given, and, as we previously remarked, a very 
catholic taste is shown in the description of the most 
interesting machines extant. We look forward to the 
issue of the remaining two volumes. 


Internal Ballistics: Being a Lecture in Honour of the Anni- 
versary of the Birth of James Watt, delivered before the 
Greenock Philosophical Society. By Captain NoBLg, C.B., 
F.R.S., &c., on the 12th February, 1892. W. P. Griffith 
and Sons, London. 

In those bygone days when cover coats and riding boots 
would have been held intruders in a feminine wardrobe, 
young ladies, once in the saddle, used to say to them- 
selves—according to Mr. Punch’s groom— My eyes! 
this is a’os and ’e must go.” And in times not so far 
distant, some of our distinguished “ practitioners ’"—as 
Robins calls them—might well have been accused of 
thinking, ‘“‘ My eyes! this is a gun and it must shoot.” 
Indeed, once the friction tube was fired, we concentrated 
our thoughts on the projectile alone, reversing, as it were, 
the dictum of the Kodak folk, ‘“‘ We pull the string, you 
do the rest;” but of what went on in that—for the gun— 
terrible moment when the charge “ conceiveth fyre ”— 
to use a Spenserian expression—most of us knew but little 
indeed. 

Internal ballistics was an unstudied, almost a neglected, 
subject. The text-books steered clear of it with those 
rapid twirls of avoidance that skilful skaters employ in 
the neighbourhood of danger spots that might lead them 
to the Great Unknown. The investigations of Sarrau, 
whom France, most practical of nations, calls her Ingé- 
nieur-en-chef des Poudres et Salpétres, were untranslated, 
unquoted, unapplied. We were content with certain rules- 
of-thumb and trade methods, and when something gave and 
the gun “ failed,” or, as an outsider might have observed, 
“burst,” we began to talk to one another about “‘ wave 
pressure,” deriving consolation therefrom, very much as 
the old lady did, from “ that blessed word Mesopotamia.” 
In fact, a gun was a gun, “and it was nothing more!” 
Now we are being taught that it is a ‘‘ thermo-dynamic 
machine.”’ This is distinctly precious as far as it goes, 
but a good deal has yet to be done before we can consider 
ourselves as holding that place in the manufacture of 
warlike stores, which is at once our birthright and our 
necessity. 

The distinguished author of the present pamphlet— 
who has done for English artillery as much as any man 
living—is pre-eminently fitted by his past work and 
present position, his practical knowledge and scientific 
attainments, to be in the van of intelligent research as 
well as in the forefront of manufacturing progress, and he 
would confer a lasting benefit on his country, were he to 
develope the little elementary germ now before us into 
a serious work on “ Internal Ballistics.” We must not 
forget that Mr. Longridge has published an excellent 
treatise on the same subject, and has introduced the 
splendid labours of Sarrau to the English reader ; but we 
want to see those labours extended to our own powders, 
and experiments carried out to determine their ‘“ charac- 
teristics,” so that, that may be done for Great Britain 
what has already been done—and well done—for France. 
The American artillerist Ingalls, in his ‘“‘ Problems on 
Direct Fire,” has also made great use of Sarrau’s formule, 
and deals in an elementary manner with the simpler ques- 
tions of charge and velocity; but the English book on 





“ Internal Ballistics” has yet to be written. 
It is some years now since Captain Noble and Professor 


Abel began to look into the secrets of explosion, and the 
excellent work they have done is well known to the 
world; but, in spite of the enterprise of these and others, 
there is no doubt we fell somewhat to the rear—prac- 
tically went to sleep in fact—so that one day we woke up 
and found smokeless gunpowder wn fait accompli. Since 
then we have been at work. Peace—whom, as a com- 
mercial nation, we ought to worship—has been kind to 
us and stayed with us, enabling us, not only to correct 
certain little matters concerning armour and ordnance, 
but also to draw up more level as regards gunpowder, so 
that the shadow of one of our early kings is departing 
from us, and, if it so please Providence, we may hope, in 
the day of trial, to be no longer “‘ England the Unready.” 
In the present pamphlet we have a sketch of what has 
been done in gunpowder. We may pass over the earlier 
pages rapidly, for, though doubtless admirably suited to 
the occasion of their first delivery, and permanently 
remaining as an excellent introduction to the subject, 
they treat, for the most part, of things fairly well known. 
Later on, however, we come upon matter of a much 
more interesting kind and data, which, as far as we 
know, are not easily attainable elsewhere. 

Thus we are told, that Amide powder, in which 
ammonium nitrate replaces sulphur as an ingredient, 
generates a considerably larger quantity of permanent 
gases than ordinary powder does, and while it has a 
larger potential energy, erodes steel less. But it has a 
tendency to deliquescence, a fault which we are inclined 
to think even more serious than it is stated to be. There 
is no commoner cause of irregular shooting than wet 
sponging, and cartridges having to remain for some time 
ina damp bore. This cannot always be avoided, and a 
powder more deliquescent than ordinary powder would 
be sure to give trouble. 

Here, too, will be found details of the new explosive 
cordite, produced by Sir F. Abel and Professor ;Dewar, 
and of “ Ballistite,” which is being adopted on the Con- 
tinent. Their perusal cannot fail to be of great interest 
to all connected in any way with gunnery, Excellent 
diagrams, exhibiting velocities and pressures, are 
scattered through the text, which tend to show, as far as 
can be seen at present, that cordite is doing very well. 

We would draw attention, moreover, to the author’s 
remarks on crusher gauges, which are worthy of the 
study of those whose duties lead them to the proof of 
guns and powder, nor can we understand how it is that 
a chronograph which appears to give such excellent 
results has not found its way into an even more ex- 
tended sphere of usefulness. 

Finally, we cordially recommend this little work; it is 
short, but only that which is worth saying is said, and 
all that is said, is said well. 





BOOKS RECEIVED. 

Metal Colouring and Bronzing. By Arthur H. Hiorns, London: 
Macmillan and Co. 1892. 

Domestic Electric Lighting, treated from the Consumer’s Point of 
View. By Ed. C. de Segundo, Assoc. M. Inst. C.E. London: H. 
Alabaster, Gatehouse, and Co. 

Architecture—A Profession or an Art. 
the (Qualifications and Training of Architects. 
— R.A., and T. G, Jackson, A.R.A. 
1892. 

Handbuch der Elektrotechniz. Bearbeitet von Dr. Erasmus 
Kittler. Drei Binde: 1 Band. Mit 674 in den text gedruckten 
Holzschnitten. Zweite Auflage. Stuttgart: Verlag von Ferdinand 
Enke. 1892. 

Explosives and their Power. Translated and condensed from 
the french of M. Berthelot by C. Napier Hake and William 
Macnab. With a preface by Lieut.-Colonel J. P. Cundill, R.A. 
With illustrations. London: John Murray. 1892. 

The Naval Architect's and Shipbuilder’s Pocket-book of Formule 
Rules, and Tables ; and Marine Engineer’s and Surveyor’s Handy 
Book of Reference. By Clement Mackrow. Fifth edition, revised 
= greatly enlarged. London: Crosby Lockwood and Son. 
1892, 


Thirteen Short Essays on 
Edited by R. Norman 
London: John Murray. 


Transactions of the Seventh International Congress of Hygiene 
and Demography, London, August 10th—17th, 1892. Section VII. 
—Engineering in Relation to Hygiene. Edited by C. E. Shelly, 
M.A., M.D., assisted by the Honorary Secretaries of the Section. 
London : Printed by Eyre and Spottiswoode. 1892 








ARTESIAN BORING A QUARTER OF A MILE DEEP.—A very deep 
boring of considerable interest to geological research, for which 
object it was carried out, has just been successfuly brought to a con 
clusion at Mickleton Manor, Gloucestershire, by Messrs. Le Grand 
and Sutcliff, hydraulic engineers, London. After passing through 
some 121ft. of middle lias marlstone, sand and shale, the lower lias 
clays and limestones proved to be 1120ft. thick. Below these came 
the Rhaetic beds, and at 1315ft. the Kenper marls were reached, 
into which the boring penetrated 27ft., gypsum being found in the 
last 2ft. The total depth of the boring is thus 1342ft. or overa 
quarter of a mile. 

STERN-WHEEL GUNBOAT FOR THE UPPER CHINDWIN.—The 
Indian Government have placed an order with Messrs. Yarrow and 
Co., of Poplar, for the construction of one of their shallow-draught 
steamers, for service on the upper part of the Chindwin, in 
Burmah. The various military police posts on this river are at pre- 
sent without any satisfactory means of maintaining communication, 
and it is to meet this want that the steamer in question has been 
ordered. The Chindwin is a river most difficult to navigate—it 
abounds in shallows, rocks, and sandbanks—and for this reason 
the stern-wheel type was selected as the class of vessel most 
suitable to conform to the conditions necessary. The vessel is to 
have a length of 90ft., beam of 18ft., a draught of 13in., and a 
speed of between eleven and twelve miles an hour. The steamer 
will be arranged so that, if necessary, a number of machine guns 
can be mounted on the upper deck, with a view to secure a good 
range over the river banks in the event of a disturbance with the 
natives, 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The fourteenth examination of candidates for the 
offices of municipal engineers and local board surveyors, carried out 
by this Association, was held at the Yorkshire College, Leeds, on 
Friday and Saturday, the 30th September and Ist October. The 
examiners were: (1) In engineering as applied to municipal work, 
E. Pritchard, M. Inst. C.E.—past president. (2) In building con- 
struction, W. Geo. Laws, M. Inst. C.E.—past president. (3) In 
sanitary science, A. M. Fowler, M. Inst. C.E. ; and (4) Public health 
law, Joseph Lobley, M. Inst. C.E.—past president. The following 
seven gentlemen presented themselves for examination, all of whom 
satisfied the examiners, and the council have granted them the 
Association’s certificate. Gilbert T. Bassett, Birmingham ; Joseph 
P. Greenwood, Barry ; Oscar Hellawell, Withington ; George 
Lacey, Kettering; Thomas H. N. Parr, Walsall; Thomas L. 
Perkins, Bristol ; John A. Wright, Bristol. The next examination 





will be held in London in April next. 
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MORDEY 250 K.W. ALTERNATOR. 





WE publish herewith two engravings showing the armature 
of the 250 K. W. Mordey alternator, which was exhibited by 
the Brush Electrical Engineering Company at the Crystal 
Palace Exhibition. We need not give particulars as to the 
general construction of the machine, as these will be sufti- 
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ciently understood from the perspective view which will be 
found on page 355. As regards ou -put, in this particular case 
the following may be useful: The armature is made for 2000 


volts, 250 K.W. = 330 E,H.P. at 100 periods per second. | 


TRE MORDEY ALTERNATOR—ENLARG:D VIEW OF 





bolts, which are continued in one direction, and passed 
through three slotted holes in the inside flange of the 
supporting ring of the armature. By means of radial bolts 
in the same ring, the heads of which are placed in a recess 


of the coil plates, the coils may individually be forced down 
radially, the whole of the coils in that way supporting one 
another and being radially fixed in a firm position. 


Any coil 
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FIXED ARMATURE 


may be quickly taken out and replaced if necessary, and this 
may be done without removing the armature or any other 
part of the machine from its ordinary position. The arma- 
ture is, however, split on its vertical diameter, and may be 


GENERAL VIEW OF FIXED ARMATURE 
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iswound. It will be seen that this construction, together wit} 
the use of a highly resisting alloy, like German silver, for the 
clamps, reduces to a minimum the losses in the machine— 
there is no iron to magnetise or demagnetise, and there is 
scarcely any metal in which eddy currents can be set u 

The consequence is, that the machine not only returns a high 
proportion of the power given to it when fully loaded, but = 
light loads and on open circuit it absorbs very little power 
This feature is valuable not only because it reduces the 
heating, but because in electric lighting work it is often 
necessary to run at light loads, and it is equally important to 


| have high efficiencies at light loads, which last many hours, ag 


at full loads which last for a comparatively short time. 
The characteristic curve of the armature is nearly 


| straight line, the difference between the volts at the terminals 


being only 4 per cent. to 5 per cent., with variations of load 


| from nothing to the maximum, 7.e., if there were 8000 8-candle 


lamps on the machine—its normal load—and all of them 
were suddenly switched off except one, that one lamp would 
not be injured. The volts would rise less than 5 per cent, 
unless the engine misbehaved itself and raced. The weight 
of the whole machine is 20 tons, the field magnet—the re- 
volving part—weighing with its shaft 15 tons. The energy 
required to magnetise the field on open circuit is 1 per cent. 
and on full load 1} per cent. 








SHAW’S MILL SPINDLE LUBRICATOR. 





THE arrangement of millstone neck lubricator illustrated 
below has been made to overcome the difficulties which, with 
millstones employed in grinding minerals, arise from inade- 
quate means provided for lubricating the neck bearings, 
The apparatus has been in use for some considerable time in 
stones used for grinding coprolite and other minerals, and 
has, we are informed, been found to act perfectly, and is now 
being fitted to millstones for grinding meal, husks, and 
cement. 

Referring to the illustration, it will be seen that the neck 
bearing, instead of being composed of three or four wedge 
brasses, as in the old method, is a solid bush securely 
attached to the pan, or it may be fastened to the bedstone 
itself, or to a bridge fixed to the hursting. Immediately 
above the neck bush, and resting upon it, is a reservoir B, of 
novel construction, which is closed in by the lid C, which 
latter also acts as the sweep, having the projections D cast 
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on it for scattering the material as it falls, and throwing it 
into the swallow of the stones. The oil cup is filled through 
the aperture F in the mace or driving-box, and may be 
charged at any time when the stones are standing; but as the 
oil cup is made of large capacity, it is only necessary to fill 
it about once a week. The action is as follows:—The cup 
being filled, the oil is fed to the neck bearing by means of 
the syphon wicks H attached to a ring of wire J, lying in the 
bottom of the annular oil space. The rotation of the spindle 
withdraws the oil from the ends of the wicks lying in the 
space L, thus causing a continual but small flow, by capillary 
attraction, of the oil to the neck; but this regular lubrica- 
tion only goes on while the spindle is running. When the 
spindle is stationary the flow of oil is arrested, so it will be 
seen lubrication only takes place when actually required, 
i.e., When the stones are at work. This constant and regu- 
lar lubrication of the spindle neck insures the more regular 
and freer working of the stones, and it has been found in 
practice that a pair of stones fitted with the apparatus gives 
a considerably larger output for the same power. The illus- 
tration shows the apparatus as it would be applied to a pair 
of stones resting in an iron pan, but it can be adapted to 
every description of stone irrespective of the thickness or the 
nature of the supports. It is made by Messrs. Barry, Henry, 
and Co., London. 








Sup Carssons.—Messrs. David J. Danlop and Co.’s Inch Works, 
Port Glasgow, have just finished, and completed taking down, the 
two large ship caissons built by them for the Kidderpore Docks, 
Caleutta, to the order of Mr. Wm. Duff Bruce, C.E., West- 
minster, S.W., for whom Mr. C. W. Ferguson, Glasgow, acted as 
resident engineer surveyor. ‘The first caisson, which is 86ft. long, 
greatest breadth 22}ft., and extreme depth 44ft., was shipped on 
board Messrs. Hendersons’ s.s. Algeria, which sailed from Glasgow 
on Saturday, the 8th inst.; and the second caisson, which is 20ft. 
shorter than the first, the cther dimensions being the same, will 


| be shipped by the s.s. Dalmatia, sailing from Glasgow on Satur- 


day, the 22nd inst. The caissons are designed to act on the water- 


| ballast principle, for which purpose a compartment is made above 


The speed of the revolving magnet is 300 revolutions per | very readily put into its place on the bed plate or remove]. | 


minute. There are forty armature coils arranged in two | It can be cleaned or examined without removal. 


parallels, with the terminals in the projections seen at the 
extremities of the horizontal diameter. The armature 
coils are each held between two German silver plates, 
embedded in ebonite, the ends of the coils being brought 
out through porcelain bushes. The holding plates are 
bolted together, with the coil betweenjthem, by three 


Even 
when the machine is at work the whole of the armature is 
visible. In this respect the machine is unlike any other, it | 
being usual in most cases to remove the armature or field in 
order to carry out the necessary periodical cleaning and 
examination. The cores of the armature coils are of slate, 
round which the copper strip forming the armature conductor 


the deep draught of water. This, when filled with water by hose 
from the quay and the sea-water allowed to flow freely into the 
lower water compartments, submerges the caisson until it takes 
its groove at the dock entrance. When it is desired to raise the 
caisson the water ballast is run into the lower water compart- 
ments, and the difference of level created between the interior and 
the exterior of the caisson and the outlet valves being opened the 
water runs out until the light draught is arrived at for which the 
caisson has been designed. The total weight of the two caissons, 
as shipped, is over 600 tons, 
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LOCOMOTIVE PERFORMANCE ON THE LOUIS- 
VILLE AND NASHVILLE RAILROAD. 

Tur following particulars are sent us by our American | 
correspondent, and form an abstract of the performance 
sheet for the month of June, 1892. The figures are averages 
and totals respectively of the entire system, comprising four- | 
teen divisions and aggregating about 3500 miles :— 


Engine Mileage. 


Passenger trains .. 431,127 miles 




















Freight trains 729,725, 
Mixed trains.. .. 55,702 ,, 
Helping and light 13,104 ,, 
Switching . 348,401 ,, 
Work trains .. 63,483 ,, 
2 gee ae ee er ome 1,631,542 ,, 
Number of engines in pamee eeving. 2. << « 101 
‘ a reight and mixed service .. 244 
0» 0 total revenue service 845 
Average mileage of —— engines on xa 4,835 
*” 99 reight and mixed engines 8,175 
‘s ” each engine in revenue service 3514 
Mileage of coal burners se ee) «ce 6e se os BORE onlles 
98 wood burners .. s. <e 56,006 ,, 
Car Mileage. 
Passenger, baggage, mail, and express cars - 1,738,294 miles 
Sleeping cars  e8.o8 ¥e 484,563 ,, 
Total cars of passenger trains « S,172,667 4, 
Freight cars, loaded .. .. .. -- 10,282,905 ,, 
Freight cars, empty .. -. 8,802,511 ,, 
Total freight car® =... oe 00 0s oe oe -- 14,085,416 ,, 
Percentage empty freight cars of all hauled ‘ 27 per cent. 
Average number of cars per passenger train .. .. 5 
‘ ” ” ” ” loaded, | 
five empty cars taken as equal to three loaded J 16 
cars .. * * * oe - - - . oe .- 
Average Cost per Mile Run. 
5 » P) 
2 . FE] , 3 
a2} ms ea\ a | #2 gge 
E/E Se] & | SF \8sE 
g2| ms AS) & we ig"s 
Engine repairs, cents .. 8°11| 5°90) 2°34/ 2°76 4°00| 4°30 
Engineers’ and firemen's | | 
wages, cents «+ of, 5°06) 7°12) 6°48) 4°99) 7°70] 6°11 
Watching and cleaning, | | 
cents... .. «+ 0°76} O75 O71 - 0°57 | 0°58 
Expense in engine houses, | | 
| eee - 0°94; 1°02 0°86 1°03 — | 0°97 
Oil and waste, cents. . 0°25 | 0°27 0°25 | 0°24!| 0:24] 0°26 
Water supply, cents .. 0°84 | 0°54 0°35! 0°24) 0°70} 0°42 
Fuel, cents .. .. .. .. 5°57 | 8°35| 4°67| 8°75 | 4°90| 6°89 
Total running expenses, 
cents .. .. .. ..; 12°92 | 18°05 | 18°27 | 10°25 | 14°11 | 14°78 
Total repairs and running | 
expenses, cents .. .. 16°03 | 23°95 15°61 | 18°01 | 18°11 | 19°03 
Coal burned per mile run, | | 
pounds .. .. ., ..| 60°47 |100°82 65°09 | 45°30 | 55°S4 | 75°62 
Distance run per pint of | | 
oil, miles .. .. ..| 12°96 12°72 14°67 | 14°10 | 18°85 | 13°16 
Miscellaneous. 
Coal burned per passenger car mile.. .. .. .. .. 12*111b. 
” freight oo a ee? eee % 6°18 lb; 
Average cost per passenger carmile.. .. .. .. . 3°20 cents 
” freig o” oo 0c co oo, oo . 3°43 CORED 
Average weight of Se trains, including engines 172°15 tons 
” reight i" a 882°31 tons 
Average cost of — aaa 23°46 cents 
” co; r bushel of 80 1b. .. 6°75 cents 
” wood percord .. .. .. 1°78 dols. 


In arriving at the number of pounds of coal burned per | 
Car mile, the mileage made and coal burned with mixed | 
trains, and the coal burned in way switching, are in- 
cluded in ‘“ Freight.” 





five empty freight cars are rated as three loaded cars. 
Switching engines are allowed six miles per hour. In arriving 
at the average cost per car mile, the mileage and expenses of 
freight trains are included in “Freight.” The cost of re- 
building engines is included in repairs. These figures are 
furnished by the accounting department, and include all 


| expenses chargeable to motive power returns. 








BOULTON’S WOOD RIM PULLEY. 


THE pulley illustrated by the engraving below is intended 
to give the belt so good a grip of its surface that the initial 
tension on it may be materially reduced. The boss and arms 
are cast iron, bored and key-seated, but the rim is bent from 
a piece of wood in two parts and secured to the cast iron arms 
by bolts. The rim is drilled with small holes, as shown, and 
these holes are filled with resin. These plugs of resin, we are 





informed, give the belt a very firm grip as compared with 
that on a cast iron or smooth-face pulley. Each pulley is a 
split pulley, and simple in construction. 








CARBOID OILLESS BEARINGS. 


THE material used for these bearings was first shown about 
two years ago at a soirée of the Royal Society by the 
inventor, Mr. Killingworth Hedges, and has since been sub- 
jected to many experiments both in actual practice and also 
by Professor Unwin, F.R.S., at the Central Institution, a 


| new testing machine of Professor R. H. Smith’s design being 


employed. The results were embodied in a paper which 
dealt with dry bearings generally, read by Mr. Hedges in 
Section G at the recent meeting of the British Association at 
Edinburgh. The name of “Carboid” was given to the 
material, as its principal ingredient is finely powdered 


| carbon or graphite, mixed, according to Mr. Hedge’s specifi- 
| cation, with a certain proportion of steatite, with the two- 
| fold object of consolidating an otherwise friable material, 


and also to diminish friction by a ball-bearing action which 
is set up by the liberation of the hard particles of steatite 
when the soft graphite has worn down. 


contact, and only increases as the temperature becomes 
excessive, and not with increased pressure. It tends to 
diminish with increased speed, and the shaft cannot seize on 
the bearing, no matter what pressure or speed. 

The applications to which a dry bearing can be adapted are 
very numerous, and Carboid is already practically working 
in many different installations. Among the earliest ap- 
plications was one for the bearings of steam-heated rolls, 
the ordinary cast iron sleeve being bored out and a Car- 
boid liner forced in by means of a screw-bolt and washers, 
in the same way as if it was of gun-metal, and the joint 
round the hollow shaft is made steam-tight with asbestos 
packing. A somewhat similar arrangement is used for 
the hot rolls employed in calico printing and in paper 
making, when the temperature of the journal is so high that 
suet has to be used as a lubricant. The Carboid is fixed in 
a special manner to the rough casting by a cement which 
allows for the expansion of the metal support. Up to the 
present no steam engine has been fitted with dry bearings 
throughout, although Mr. Hedges holds that there is no 
reason why small engines should not be made entirely oilless. 
The material works well as a lining for a cylinder, and it can 
of course be applied to a stuffing-box and connecting rods; 
for the latter it is unnecessary even to have new brasses, as 
a pair of old worn ones can be bored out and faced with 
Carboid by cementing it under pressure. The tenacity of this 
cement is such that the material would give way last at the 
joint. 

Among the varied uses to which Carboid is applied are the 
axle-box bearings of tram cars, the journals of machinery 
employed for the manufacture of explosives, as in the special 
machines for making Nobel’s dynamite, which works 
absolutely unattended; the guide pulleys fixed under the 
streets to carry the endless ropes on the cable car lines at 
Edinburgh on Mr. W. N. Colam’s system now have Carboid 
oilless bearings instead of lignum vite, which required con- 
stant attention; it is also employed for the journals of the 
ereepers used to remove the red-hot soda ash in the alkali 
works of Messrs. Brunner, Mond, and Company. 

At the Laundry Exhibition recently held at the Central 
Hall, Holborn, the whole of the shafting was supported on 
Carboid bearings, twenty in number, and ran for ten days 
without a hitch. Several exhibitors stated that it would have 
been impossible to have shown their apparatus at work had 
ordinary lubricated bearings been employed, owing to the 
damage done by dropping oil. 

Dr. Alexander Muirhead has an experimental shop in 
Westminster fitted up with Carboid bearings, which can be 
inspected by any engineer by making an appointment with 
the Carboid Oilless Bearing Company, Limited, of 7, Carteret- 
street, Westminster, who are the licensed manufacturers for 
Great Britain. 








THE SANITARY INSTITUTE.—At a meeting of the council held on 
October 12th, Prof. Anthony Roche, R. E. Middleton, M. Inst. C.E., 
and W. Howard Smith, City Engineer, Carlisle, were elected 
Fellows. Fifteen Members and fifteen Associates were duly elected. 
M. Bechmann, of Paris, was elected Honorary Fellow. 

THE BREWERS’ EXHIBITION AND MarKET.—The 14th Annual 
Exhibition which goes by this name, will open at the Royal Agri- 
cultural Hall, Islington, on the 24th inst., and will close on Saturday 
evening, 29th inst. The machinery and manufactures of distillers, 
licensed victuallers, aérated water manufacturers, tobacconists, are 


| now, it is said, fully represented. The whole of the great hall, 


including the galleries, has been allotted, and the minor halls and 
out offices have been absorbed in order to accommodate the large 


The coal burned while switching in| Professor Unwin’s experiments with the material show 


, Un periments number of traders who were anxious to secure space at one of the 
In the three items marked star (*), that the coefficient of friction is independent of the area of 


most important fixtures of the year. 





the yards is omitted. 
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LETTERS TO THE EDITOR. 
(We do not hold sel esponsible for the opinions of our 
. ourselves r ‘ 





THE CAPTAIN OF THE MARY ROSE. 


Str,—I trust that the correspondents whose interesting observa- 
tions and criticisms on my little story you have been good enough 
to publish will not deem me discourteous in having so long delayed 
my reply tothem. Iam now able to answer, and to thank, all at 
once, 

It has been suggested that I was wrong in writing: ‘‘ The 
Minotaur has been blown up, the explosion of a torpedo having, it 
is believed, fired one of the electro-contact mines which she had 
just taken on board”—THE ENGINEER, August 12th, page 123. I 
am advised that, in certain circumstances, it is possible to conceive 
of the explosion of an electro-contact mine by a torpedo, especially 
if the torpedo strike in the immediate vicinity of the mine; yet, 
since the matter is in some doubt, I have in the revised edition of 
the story altered the passage. Of course, wet gun-cotton can be 
detonated by the detonation of a priming charge of the dry 
material in contact with it. Brown discovered that. But it does 
not seem clear, where very large charges are in question, that 
absolute contact is necessary, or that the explosion of a heavy wet 
charge will always be inefficacious. 

The letter of ‘‘ Horse Marine”—September 23rd—was ingenious, 
and, I perceive, attracted the notice of the service papers. ‘‘ Horse 
Marine,” criticising such defence as was made against the French 
torpedo attack at Spithead, suggested that if, instead of firing at 
approaching boats, ships lying at anchor were by arrangement to 
maintain a steady cross fire in certain directions, it would be im- 
possible for boats to get in, because it would be impossible for 
them to traverse the line of cross fire. This system is all very well 
if one can suppose the defending vessels to have an unlimited 
supply of ammunition and projectiles, and to fire incessantly and 
with unflagging rapidity from sunset to dawn. But that pro- 
cedure is obviously impracticable. Unless the fire be continuous, the 
boats have merely to await its cessation, and then make their dash. 
A couple of hours’ quick fire would exhaust the magazines of almost 
apy modern warship, and, in addition, would probably put half the 
guns out of action. ‘‘ Horse Marine” is struck by the fact that I 
represent confusion as reigning at Spithead. I do so deliberately. 
The command at our naval portsis divided. Moreover, during the 
numerous sham night attacks at which I have been present, I have 
invariably noticed that ‘‘ ships do begin blazing away without the 
slightest attempt at system.” In war time I cannot doubt that, in 
default of some recognised plans for dealing with torpedo boats, 
the confusion would be even worse than in peace manceuvres, Yet 
no good plan has yet been put forward, and there is at present 
no sign of one. ‘Horse Marine” is kind enough to say that he 
would like to hear my views as to the best way to fight 
torpedo boats, though he expresses a fear that, ‘‘seeing that 
torpedo boats are my love,” I might not like to injure their 
prestige. Nothing, I assure him, is further from the truth. The 
torpedo boat is not my love, but my detestation. I regard it as 
@ weapon so ignoble that we are only justified in using it because 
it is at present absolutely inevitable that in war it will be used 
against us ; and I believe that he who shall show how the torpedo 
boat may be rendered useless will do as great a service to this 
country as can now be done. Pending such demonstration, I cer- 
tainly do advocate the addition of large numbers of the very best 
torpedo craft to our Navy. If explosive bullets were not forbidden 
by international treaty, and if they were ever likely to be used 
against us, I should similarly advocate their extensive use in our 
service, though, at the same time, I should regret the necessity. 
That is my attitude. If we must employ poison and the dagger, 
let us see to it that our poisons be of the deadliest and our 
daggers of the sharpest. At the same time, I am by no means 
without hope that, if experiments on certain lines be made, it 
may be found possible to render torpedo boats altogether innocu- 
ous against ships not under way, and comparatively so even 
against ships under steam at sea. But that is a problem too 
extensive to be entered upon in this letter. 

Mr. Fleming Fitzroy, for whose kindly expressions I am much 
obliged, thinks that the Admiral at Gibraltar made a grave mistake 
in sending only one torpedo boat to attack the French fleet. 
Possibly he should have sent three—all he had. The point to 
which I chiefly desired to call attention when I chronicled that 
episode is the ridiculous weakness of our torpedo boat force in the 
Mediterranean. We have there, if I recollect rightly, just a dozen 
boats. The French have seventy-six. I have lately advocated 
three as the tactical unit for torpedo boat attacks when there is no 
lack of boats, but if I had only three boats in all, I think I might 
hesitate before risking the simultaneous expenditure of the whole 
flotilla. I might want some of them to do scouting or dispatch 
boat work later. And, after all, as Mr. Fitzroy admits, there are 
times when, though a single boat may be undetected, a trio of boats 
will probably be seen. 

“* Civilian” insists upon the value in future war of a well- 
designed cruiser catcher. A vessel of thisclass should, I think, be 
not merely protected, but armoured as well. It will not be suffi- 
cient for her to catch and vanquish a cruiser, and then to have to 
return to port to repair damages. She must be able to fight the 
cruiser with comparative impunity, and this she can only hope to 
do if she be covered with armour. In laying down the Dupuy de 
Léme, and the smaller vessels Bruix, Chanzy, Charner, and 
Latouche-Tréville, the French seem to have recognised this fact, 
though perhaps they have not given these ships speed enough. 
What we appear to need is a 22-knot Dupuy de Lime, a vessel of 
about 9500 tons displacement with all over 5in. steel armour, with 
good freeboard, and great handiness, and with some such arma- 
ment as the following :—Two 8in. 15-ton B.L.; two 12in. or 13°5in. 
rifled howitzers, for use as aérial torpedo throwers ; a dozen 4°7in. 
Q.F.; and eighteen or twenty lighter Q.F. guns. 

In conclusion, I should like to say that next month ‘‘ The Captain 
of the Mary Rose,” in revised form, with additions, and with all 
the old illustrations, and many new ones by my clever friend, Mr. 
Jane, will be re-issued as a volume ; and that I am much obliged to 
you, Sir, for the facilities which you have given me for thus repro- 
ducing it. W. Larrp CLoWEs, 

New Travellers’ Club, October 17th. 





VESSELS OF THE UNITED STATES NAVY. 

Sir,—The publication in THE ENGINEER—October 7th, 1892, 
page 313—of the trial data of vessels of the United States Navy, as 
originally given in the Journal of the American Society of Naval 
Engineers, by Mr. H. Webster, may be seen to furnish some illus- 
trations of the views I have so often expressed in THE ENGINEER. 
As there given, columns (1) to (13) are statements of facts of con- 
struction, or experiment, which, no doubt, are carefully and 
correctly noted ; and, on these matters, seem to be honest state- 
ments by competent observers. At column (14), however, ‘I am 
brought up with a round turn,” seeing it is merely the calculated 


D3 v* 


values of C = a? OF the values of the old Admiralty dis- 


placement coefficients, which bear the impress of that illustrious 
origin. To Mr. Griffith’s recommendation thereof ‘‘gives us an 
idea of the performance of the ships,” I would suggest a rider. 
This idea must necessarily be an erroneous one, seeing it to be 
founded upon a false law of the resistance. 

Taking an average of the data for the two Baltimore speeds, and 
quoting only the data necessary for my present pu , I divide 
the fleet of fifteen vessels into three squadrons, as follows :— 

I. Baltimore, atom, Charleston, Chicago, and Concord (five 

vessels). 
II. Bennington, Dolphin, Philadelphia, and Vesuvius (four vessels). 
Ill. Cushing, Newark, San Francisco, and Yorktown (four vessels). 
Atlanta and Petrel (unattached) (two vessels). 





On these, I make the following remarks :—The agreement between 
the data values and formule is nigh perfect. Only, in the cases of 
the Philadelphia and Vesuvius are there sensible differences ; indi- 
cating for these vessels, instead of the (V—10), of the formula for 
Class II., we have, in Philadelphia, (V—9°66), and in Vesuvius 
(V-103). With this alteration, the agreement, as with the 
remainder, is ~~ perfect. The formule would then, for these 
vessels, _ 8539 and 3708, against the data values 8533 and 3712 
indicated horses, respectively. 

Trial Data.— Vessels of the United States Navy. 











» | | | 
a i fe 
, aes “5 is 
. Besi 3 2! | os 
Ss i hal S| Fs | BS Power and speed 
z Name 326/88) 8&| g6 relations. 
as} 2 Zz es | os 
= 71a a 
= 
1 | Baltimore . 4446 | 19°80 | 9255 | 9256 | Class I. (five vessels). 
2/| Boston .. ..| 3235 | 15°58 | 3855 | 38868 | E= p? V 10 (¥—923) 0455 
3 Charleston .. 3580 18°20 | 6316 | 6325 | Or, Log. E = Log. piv 
+ (V - 9°28) *0455 
4 | Chicago .. 4543 15°33 | 4542 | 4545 
5 | Concord .. 1707 | 17°00 | 3314 | 3337 
} | 
6 | Bennington .. 1706 | 17°5 | 3 Class II. (four vessels). 
| 
7 | Dolphin .. 1413 | 15°35 | 2144 | 2142 | B=D? Vv 10 (v—-10) 045 
8 | Philadelphia ... 4325 | 19°68 | 8533 | 8242 | Or, Log. E = Log. Dé v 
} + (V—10) 0455 
9 | Vesuvius .. 771 | 21°42 | 3712 | 3826 
10 | Cushing... .. 105°3 22°48 | 1754 | 1754 | Class III. (four vessels). 
11 | Newark .. ..! 3980 | 19°0 | sos2 | s622 | E=D? V 10 (¥-9%) 2s 
12 | San Francisco | 4088 | 19°52 | 9581 | 9581 Or, Log. E = Log. p? Vv 
+ (V-9°5) *0523 
13 | Yorktown 1680 | 16°65 | 3416 | 3414 
| 
| 3 
— anor a onl eee bo Log. E = Log. D* V 
14 | Atlanta . 3025 | 15°50 | 2993 2994 | + (V-11°16) -0455 
15 | Petrel 855 | 11°79 | 1051 | 1051 = Log. D? Vv 


Log. E = Log. 
| +(V-7°6) *0455 


Glasgow, October 9th. R. MANSEL. 
GASEOUS FUEL FOR CEMENT BURNING. 

Str,—Mr. Hewitt’s letter, which you publish in your issue of 
the 14th inst., contains much which is of very great interest to 
those connected with the manufacture of cement, and having 
devoted much attention to the points touched upon, I should be 
glad, with your permission, to say a few words on the subject. 

As to overburning clinker, my own experience and experiments 
lead me strongly to the belief that, at any rate commercially, it is 
not possible to overburn properly proportioned slurry, but that 
with the present crude method of kiln burning, in which the coke 
—usually containing an unknown and varying quantity of ash—and 
the kiln lining, exert such an important and local disturbing action, 
there is a temperature beyond which it is not advisable to go, but 
exactly what that temperature is it is not easy to say. On the 
other hand, with no disturbing factors, I have made most excellent 
clinker by gaseous heat at a temperature of melting platinum wire. 

I am a little at a loss to know how to read the word “‘ may” in 
the concluding line of the second paragraph. If Mr. Hewitt uses 
it in the sense of overburning by gaseous fuel against our will—if 
overburning is possible—J can only assure him that my experience 
leads me to say distinctly that this is not the case, because, in the 
first place, in a properly constructed apparatus the quantities of 
gas and air may be so instantly varied as to render the temperature 
under complete control; and, in the secund place, 1 have always 
found that the only attention required is to maintain the requisite 
temperature, not to reduce it. Such being actual experience with 
g fuel for t burning, I trust Mr. Hewitt’s mind will be 
set at rest, and I am entirely at one with you, Sir, in your advocacy 
of gaseous fuel for cement burning, both on the score of economy 
and elimination of disturbing elements. 

Next, as to that quality of clinker which spontaneously disinte- 
grates. Here Mr. Hewitt’s analysis is very interesting and 
instructive, as showing how near the edge of a precipice one may 
walk without falling over. No one acquainted with the subject 
will, I hope, deny that excess of silica is responsible for decrepita- 
tion; and just as, by analogy, a person standing at the edge either 
falls over the precipice or—does not, so also there must be a point 
at which, under normal conditions, that excess of silica begins or 
leaves off exerting itself in the form of decrepitation. But it is 
interesting also to note that this point is modified by the speed of 
cooling. Thus, if a piece of clinker which has cooled down very 
slowly, and has partly decrepitated, be again heated and then 
suddenly cooled, it will be found to waste away still farther, while 
good sound clinker may be repeatedly heated and cooled without 
undergoing any change. 

Now as to the experiment with the smith’s fire, I must say I am 
tempted to believe that some ash must have found its way into the 
crucible, as the temperature required even to burn sound clinker 
from slurry, with 75 per cent. calcium carbonate—the silica and 
alumina being in normal proportions—is not far removed from that 
at which the platinum crucible would melt. 

It would be very interesting if Mr. Hewitt would repeat his 
experiment, taking every precaution to guard against the possibility 
of contact of any ash with the contents of the crucible. In 
conclusion, I think Mr, Hewitt is much to be congratulated on 
the spirit of research with which he is carrying out his work 
in China. YILFRID STOKES, 

Westminster, October 18th. 





Smr,—Your correspondent, Mr. A. H. Hewitt, touches upon a 
matter which is not only of immediate industrial importance, but 
of great chemical interest, and has, in both these aspects, received 
a considerable share of our attention during the last few years, 
We therefore venture to offer a few observations suggested by the 
experience gained in our practice as chemist t experts, 
which we hope may throw some light upon the phenomena 
described. 

In face of Dr. Michaelis’ experiments, with which we are familiar 
at first hand, we do not think that the belief in the possibility of 
overburning t, if of a com position adapted for treatment at 
extremely high temperatures, can be reasonably held, but we can 
easily understand that cases of apparent overburning frequently 
occur under ordinary conditions of manufacture. First and fore- 
most is the solid fuel difficulty, which, as you mg | say, accounts 
for most of the vitrified masses that are common in kilns fired with 
other than gaseous fuel, a difficulty enhanced by the deleterious 
action of an “acid” lining. How serious this may be is seen from 
Mr. Hewitt’s own figures, as when using coal containing 8 per cent. 
of ash in the proportion of 20 per cent. on the weight of the 
finished clinker, he makes an addition of 1°6 per cent, to the acid 
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an essential constituent of the cement, and how much was merel 

inert unattacked sand and clay. In a case of this kind it would 
also have been more satisfactory to have had the alumina and 
ferric oxide separated, instead of falling back on the assumption 
that they were present in the ratio of 2:1, However, takin 

them as they stand, we agree with Mr. Hewitt that the difference 
in the quality of the products they represent, must be due to some 
cause other than the small differences exhibited, Accepting for a 
moment the hypothesis that A had been exposed to a higher 
temperature than B, the reason for its behaviour is not far to seek 
The quantity of lime present is insufficient fully to saturate the 
acid oxides. On burning moderately, the latter are probably not 
fully attacked, but the portion of each of them that is attacked at 
least gets its fair share. A normal amount of calcium aluminate 
on which the setting, as opposed to hardening, of the cemont 
depends, is formed, and the whole mass ranks as a good cement, 
At a very high temperature the silica will appropriate most of the 
lime, leaving the alumina to go short, and setting, as opposed to 
hardening, will not take place. It is probable that the stuff would 
have hardened eventually, although very slow to begin. We haye 
noticed precisely the same thing with cement burnt here with 
gaseous fuel at a temperature above the common. The 
disintegration was, doubtless, due to the formation of dical. 
cium silicate, the presence of which is the cause of “ fal]. 
ing,” by the partial action of the lime at the higher tempera. 
ture on the coarser siliceous particles, that would otherwise havo 
been left unattacked. Here, too, our experience coincides with 
that of Mr. Hewitt. It seems to us that much the same explana. 
tion—namely, the more thorough saturation of the silica, and 
consequent failure to form the usual proportion of aluminate- 

applies to the other experiment recorded by him. The conditions 
are not, however, quite comparable, as solid fuel came in contact 
with the cement in one instance, and in the other was carefully 
excluded. 

We do not consider that the fact that a cement mixture suitable 
for burning with solid fuel containing ash, does not yield a good 
cement when burnt with gaseous fuel at a possibly higher tempera- 
ture, is a legitimate argument against the latter. Rather should 
the proportions be modified, until by experiment, guided by the 
principles we have indicated, the correct ratio of bases to acids has 
been attained. The burning of cement by gaseous fuel is stil] a 
comparatively new development in manufacture, and it would be 
strange indeed if no — in former practice were found 
necessary under changed conditions, in aitaieg . ee 

iadiar Westminster, 8. W., STANGER AND BLount, 

October 10th. 


ENGINEERING EXAMINATIONS, 


Sir,—It is high time that the shortcomings of the Science and 
Art Department were pointed cut. From several cases in my own 
experience, I have been led to believe not only that the majority 
of the questions set in the engineering subjects are comparatively 
useless, bat that the awarding of results is done in a most slipshod 
and haphazard if not positively dishonest method. The only 
cure which will meet the case in the meantime, until some radical 
change has been effected in the system, seems to me to be the 
emancipation of engineering students from the baneful rule of the 
Department by the establish t of indey t classes, pre- 
ferably in connection with engineering works themselves. When 
leading draughtsman some years ago with a large firm, I took an 
active part in instituting and carrying on a system of instruction 
which met with considerable success, The classes were open to 
any one in the works, on payment of a small fee, and were held in 
the drawing-office, the use of which was granted by the firm, 
along with all fittings required. The subjects dealt with in 
lectures and practice—by the chief draughtsman and myself— 
included the production and properties of raw materials; the 
elements of pure dynamics; dynamics applied to problems in 
machine design; design of machine details, with reference to 
strength, stiffness, exigencies of manufacture, and economy; the 
production and transmission of power ; friction and the efficiency of 
machinery; mensuration—weights, centre of gravity, &c,— 

trical and ical drawing, and graphic calculation. 
These were all treated from a thoroughly practical standpoint, 
our first object in view being the training of apprentices to fit 
them for becoming efficient members of the drawing-oflice staff. 
A competitive examination for admission to the drawing-office was 
instituted at the same time. 

In any engineering works of even moderate size there should 
be little difficulty in carrying out a scheme of this kind, as the 
staff is sure to include one or more gentlemen of sufficient teaching 
ability and scientific attainment to undertake the work of instruc- 
tion. Where a premium is charged for pupilage, the expenses 
should be paid from it, so that the instruction given forms part of 
a return to the apprentice, which is too often small. Even where 
no premium is pry the results are almost bound to be so 
beneficial to the firm’s interests that they should see their way to 
give the scheme the small financial support it would require, so 
that the fees charged may be merely nominal, The advantages 
to the young engineers themselves, and indirectly to the profes- 
sion and the country, would be incalculable. Instead of being 
crammed with a surfeit of dead facts strung together indiscrimi- 
nately without regard to their bearing on practical work, they 
would be led, synthetically, to a due appreciation of the value of 
scientific methods applied to dealing with materials economically, 
which is naturally the main object of the business man. : 

The certificate of having undergone such a course of instruction 
would come to be highly valued, when taken in conjunction with 
the practical training of an apprenticeship, and I venture to think 
that no employer would hesitate in preferring such a candidate for 
a responsible position to the holder of all the Honours of the 
Science and Art Department. ae 

I hope some more of your correspondents will give their opinion 
on, or experience of, his system, as the subject is one of the first 
importance in these days of severe competition, SIGMA SicMA. 

ctober 17th. 
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Srr,—Your correspondent ‘‘ Head Draughtsman” asks me to 
give some practical instances of the utility to a mechanical 
engineer of the knowledge required to pass a South Kensington 
examination. The following are afew: He learns when young, t.¢., 
between the ages of sixteen and nineteen, firstly, how to draw to 
scale, which is little known to the beginner, how to make finished 
drawings from sketches and add side elevations from his own 
imagination, how to make general arrangements from drawings of 
parts ; among other things in a mechanical drawing class I may 
mention bevel and spur wheels, the former of which the average 
student cannot draw in section even without help. Then a pro- 
peller is a — mystery to the majority. Inking in and colouring 
are also taught when several good drawings to scale have been 
done ; secondly, where to put bolts, studs, &c., so that they can 
be got into place and the nuts easily turned. I am sorry “ Head 
Draughtsman” has come across men who cannot do this ; so have 
I, and I have been trying to reduce their number to the best of 
my ability. 

When | first entered a drawing-office after having attended a 
class in machine drawing, I remember I soon got very good work 
to do, while two others who had not previously taken any class 
had to leave. 





constituents in the cement, which would t for bet 
4 and 5 per cent. of lime. The composition of the resulting 
clinker would therefore be perceptibly affected by this, even if it 
were equally distributed, but there being almost of necessity, 
particularly in common kilns, places where more than the average 
percentage comes in contact with the fuel, a local excess of acid 
constituents, and consequent vitrification, are almost inevitable. 
The analyses he quotes are hardly exhausitive enough to give 
all the information necessary for intelligent criticism. One would 
like to know what proportion of the silica was combined, forming 





Students frequently continue to take classes when over nineteen, 
and some of the things I now mention are learnt between the ages 
of nineteen and twenty-six, or even more, but most of them 
between sixteen and nineteen. Thirdly, I may add the design of 
valves, simple slide, Meyer, Corliss, and Worthington, so that they 
can do quickly, easily, and correctly, what they could not pre- 
viously do at all. Fourthly, how to design certain machines; a6 
many as a somewhat limited period will admit of. Fifthly, the 
theory of steam ; frequently required now by engineers for steam- 
engine trials. To prove this statement, let ‘‘ Head Draughtsman 
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refer to the “‘ Proceedings” of the Civil, Mechanical, and American 
Society of Mechanical Engineers. Sixthly, a knowledge of mecha- 
nics, including hydraulics, and mechanisms, which, if not of daily 
use in the drawing-office, must be required if the learner is ever to 
rise from a mere copier. Let me ask how such inventions as those 
of Mr. Tweddel, or of Mr, Ellington, could have been possible with- 
out such knowledge? The turbine has been much improved by 
both theory and experiment : indeed, calculation and practice 
closely, a8 they yo do when a correct theory has been arrived 
at. {have heard a draughtsman acknowledge his indebtedness to 
Professor Unwin’s i on ‘Centrifugal Pumps,” in the “ Pro- 
ceedings” of the Civil Engineers, This is an intensely theoretical 
paper. Seventhly, a knowledge of graphic methods ; to give one 
instance of this, 1 can mention the design of screw propellers, and 
Mr. Froude’s papers on the subject. 

I might go on like a preacher to sixteenthly, but this will be 
enough. When one criticises one should be ready with sugges- 
tions for improvement, and I therefore ask ‘‘ Head Draughtsman” 
to look through the syllabuses of the engineering subjects of the 
Science and Art Department and of the City Guilds, and suggest 
something better than the two combined. I have suggested better 
divisions of the subjects, and some small alterations in and addi- 
tions to the syllabuses, but I maintain that most of what is found 
in them is suitable for a young engineer’s education, It is with 
one examiner and two examinations that I find fault. 

Possibly ‘‘ Head Draughtsman” does not know many things that 
astudent is ignorant ot before he comes to a science class, Fre- 
quently he cannot use his scale, nor when that is mastered can he 
make a side elevation or a section on an — plane. He does 
not know why piston, double-ported, pom § ouble-beat valves are 
used, nor why the second have balance rings. The locomotive and 
marine engine are mysteries to him, All this has to be made clear 
before he can commence to design. 

Lecturers make their own diagrams now, and do not use those of 
the Department, which were good enough when first brought out, 
What ‘‘ Head Draughtsman” says about the calculation of the 
dimensions from theory is quite true. Wohler’s experiments show 
us that our knowledge of the strength of materials is yet in its 
infancy, but many formule are given in books written by practical 
men which are as incorrect as many theoretical formule. There 
are about sixteen different formulw for cylinder thicknesses, and 
all give different results. In Seaton’s ‘‘ Manual of Marine Engi- 
neering ” the following formula for valve spindles is given :— 


d= af L.Bep. 
' 


where p is pressure per square inch, and L, B, are length and 
breadth of valve, while F is given values between 14,500 and 8000 
under different circumstances ; of course, the largest value is to be 
taken, and for the low-pressure cylinder p is not to be more than 
30lb. Comparing this with practice, I have generally found F less 
than 5000, These are not the only examples I poe give, and it 
is for this reason that I believe that in designing by theory con- 
tinual comparison should be made with practice. 

In conclusion, I am prepared, if anyone challenges me, to fight 
the battle of the Engineering Science Classes, but I hope that I 
shall be excused, idering the t d 
one short letter has brought upon me, 

October 17th. 





of corres; 


r 
OMICRON PIE, 





Sin,—The worthlessness of the South Kensington certificate, on 
which you have very properly insisted, is illustrated by the policy 
of the Council of the Institution of Civil Engineers. 

Before a young engineer can be enrolled asa Student of the 
Institution he must produce satisfactory certificates of training. 
The Council will accept the London Matriculation, Oxford and 
Cambridge locals, or advanced College of Preceptors, but they will 
not accept a South Kensington Science and Art certificate. I 
commend this to ‘‘ Omicron Pie.” M. I. anv §, Inst, 

Birmingham, October 19th, 


FREE TRADE, FAIR TRADE, AND NO TRADE, 


Sir,—The more one studies the utterances of those who write on 
= economical questions, the greater is the tendency of one’s 
rain to reel. In THE ENGINEER of October 7th, in which you 
kindly allowed my crude questions to appear, I find a letter by a 
“Leeds Trader,” which has kept me awake of nights. I feel humili- 
ated; itis too deep forme. Is it too much to ask your corre- 
spondent to open his stores of knowledge, and explain what he 
means’ Let me quote, ‘‘The produce from India, China, and 
Brazil which goes in such large quantities to the United States is 
not paid for, as the misguided McKinley disciples are led to believe, 
by American goods, but mainly by British manufactures.” These 
are bought with American corn sent to this country, we are told. 
Are we to take it as a fact, then, that the people of the United 
States find it is cheaper on the whole to import English goods by 
way of China and Brazil than straight across the Atlantic? But 
this is not all; we are told that the money sent here to pay 
American debts to Englishmen buys the English goods, which are 
afterwards sent by way of China and Brazil to the United States. 
In truth, this is indeed trading with a profit. The American 
merchant pays his debts to England and gets the full amount 
refunded in the shape of goods sent vid Brazil and China. I do 
not want to be rude, I know that extreme latitude must be allowed 
to the English Free Trader, but I really am compelled to say that 
I do not believe what ‘‘ A Leeds Trader” says on the subject. 

_So far as I can arrive at the truth, it is this. The people of the 
United States have determined that they will not take cutlery, for 
example, or cotton bale hoops, for another example, from us 
unless we are prepared to sell them at a reduced rate as compared 
with the cost of production in the States. The result is that if we 
want to buy corn, &c., we must pay for it not in goods, but in 
gold. This we decline to do we have not got the gold, 
consequently we have to sell at the reduced rate. If a ‘‘ Leeds 
Trader” was right the McKinley Tariff would do us no harm. 
Perhaps that is his view ; it is not mine. In any case he would 
perhaps do good if he would clear up his mysterious exchange 
problem. As he trades in Leeds, no doubt he trades himself in 
either wool, or iron or steel ; also it is clear that he knows some of 
the smart jee men in Anglo-American banking houses, This 
being so, I ask him to give a definite example of the working of 
this exchange system in any transaction in wool or iron or steel 
that he has personally carried out, or has been effected by a friend 
on whose statements he can rely. One such case would be worth 
thousands of vague statements. The fault of the Free Trader, the 
Fair Trader, and Protectionist alike is that they never will give 
particulars, They talk about millions, but try to get a statement 
about £1000 out of them, and they shut their mouths at once. 

., Your Retford correspondent has no doubt good intentions, but 
little knowledge. He says that the price of bread depends on 
that of wheat, Last year he paid 24d. for that which he gets this 
year for 2d. Does he really think that wheat is 20 per cent. 
cheaper this year than last? I suppose he does, ‘The Russians 
have plenty of corn to sell to pay for English iron goods.” Have 
they? Really, Mr. Morgan ought to read the daily papers, It 
might dawn on him that there has been a famine in Russia. 

France, &c,, are self sufficing, and can grow corn enough for 
themselves,” Can they? Does he know that France and Italy 
must import enormous quantities of corn to feed their population? 
It is hot my part to teach, I am trying to obtain information. 
There is none to be had from Mr. Morgan. 

The reason why I do not live in Belgium is very simple. I am 
well past middle life, and I earn my bread by carrying on a 
business which I could not transfer to Salatom. But I can assure 
him that I know Brussels well, and Ghent and its workpeople 
very much better, and I assert that the working folks of Ghent 
are very much better off in all matters of material comfort asa 

y than any similar lot of men, and women, and girls, in an 





and housed, and this on wages 30 per cent. to 40 per cent. less 
than can be earned in this Free Trade country. TRADER. 
October 17th. 





Sir. —‘‘ Trader,” in his letter in THE ENGINEER of October 7th, 
seeks instruction with such an air of candour, that it is to be hoped 
some kind person will endeavour to put him in the way of 
enlightenment. But to do so is a somewhat thankless task, 
because the questions he asks have often been answered. He begs 
that Adam Smith, Mill and other supposed authorities shall not be 
quoted against him, but these writers did but deduce in a con- 
venient and logical way certain principles from facts as evident 
now as in their day. And as these principles of hange, which 
determine the currents of sale and purchase, alter no more than do 
those of geometry or the multiplication table, why does not 
‘*Trader” himself study the facts at his command? Even an 
cccasional and furtive glance at the authorities he contemns might 
aid him ; some of the numerous publications of the Cobden Club, 
which nodoubthe will equally despise—hecan geta budget by sending 
6d. to the secretary—would by their collation of facts save him much 
trouble, even if he ignores their arguments, Certainly it is rather 
much to expect that in so small a space as the columns of THE 
ENGINEER can afford, the principles and advantages of free ex- 
change can be explained to him, Free trade is not the fetish he 
supposes, worshipped blindly and without cause, but is the out- 
come of stern facts that cannot be altered. But while I, for one, 
shall not mg the task of concentrating in one column of your 
journal, for ‘‘ T'rader’s” benefit, what he may be left to gather for 
himself, a few of his erroneous statements may be controverted. 
He asks where Protection has ever done a nation any harm. Let 
him read the bitter complaints now being made in France against 
the recent increase in duties on Spanish, Italian, German, and 
British goods, the falling off in trade that has prevailed, and the 
same wailing from Italy and Germany, 

‘Trader ” asks why a German or a Belgian can live as well asan 
Englishman. Live as well! If working hours twenty and thirty 
per cent. longer than in England, if a diet of meagre soup and 
black bread, with rude messes of sausages, horseflesh, and other 
coarse meat is a comfortable living, let “Trader” try what a 
British mechanic or navvy would say if put on similar treatment, 
Let him compare the manner in which a Belgian or French coal- 
miner subsists as compared with that of a Yorkshireman who lives 
in a free country, that is where he is free to spend his money as he 
pleases. If the evidence of a Frenchman is wanted, let ‘‘ Trader” 
read Zola’s book ‘‘ Germinal,” which deals with the life of workmen 
in and about the mines. The protective taxes which have wrought 
such harm in these countries were imposed for the good of the 

ople, but have benefitted only a few great capitalists, who, as 

‘Trader” says, ‘‘spend millions in palatial engine-houses and 
machinery.” 

The prosperity of the United States is due to the immensity of 
ber natural resources, and to the absolute free trade between 
70 millions of people. Hitherto that great country has elected to 
forego any but the most trifling export trade of manufactured 
goods, but now that her output capacity is becoming greater than 
the home demand, the Americans have three courses open to them. 
First, to establish factories in Great Britain—which they are 
already doing on a large scale—so as to have the advantages of our 
material and labour, and share in the foreign commerce of the 
world; secondly, to adopt the free trade to which they are tend- 
ing ; or, as a final alternative, to undergo the pangs of a financial 
catastrophe which will clear the air, and accelerate, if it does not 
compel, free trade. 

The apparent prosperity of Frenchmen is due to the fact that 
the artisans under a mild climate are content to work long hours 
on a low diet, and to forego the pleasures of family life, there 
being seldom more than one or two children to be fed. France 
has not got rid of her war debt, as ‘‘ Trader” asserts, but has 
merely transferred it to her own people, the interest on the debt 
increasing the annual taxation to more than one hundred millions 
sterling. The population—alone in this respect among the great 
nations of = = decreasing every year. This is not pros- 

rity, but decadence. 
peOctober 18th. ams Sees 








Sir,—I am not interested in trade, and I have really no pro- 
clivities for Free Trade or Protection. I am, for various reasons, 
a wholly impartial outsider. To me, however, the theory of 
exchanges possesses a good deal of interest, and I have read with 
attention what your correspondent, ‘‘ Leeds Trader,” has said on 
the subject. 

I have no hesitation in saying that he has very largely 
exaggerated the part which exchange plays in the commerce of 
this country and the United States, The subject is one of very 
great complexity, and it is so intimately mixed up with the flow of 
gold in different directions that no sound deductions can be drawn 
unless the price of gold is considered. 

It is not easy to show in what way your correspondent has 
erred until he gives a specific example, selecting some particular 
trading operation, real or imaginary. I suggest that he shall take 
the following example:—A steamer delivers in Liverpool 3000 tons 
of American wheat from Baltimore. Show, on the theory of 
exchange, how this is paid for by the Liverpool merchants, by 
whom it is bought. If he will try to do this, he will, I fancy, 
learn something of which he is not aware at present. There is, no 
doubt, a substratum of truth in what he says; but, as I have 
stated, this is overlaid with much that is exaggerated. Trading 
operations such as he speaks of could not possibly be carried on at 
a profit, save under very exceptional conditions, largely influenced 
by the price of gold, silver, and paper money of various kinds. 

October 18th. Mark LANE. 





Srrn,—Having read with interest the letters on the subject of 
‘Free Trade, Fair Trade, and No Trade” in your issue of October 
7th, it occurs to me to offer the following suggestions :—Seeing 
that the bulk of our imports from the United States consists of 
food stuffs and raw cotton—which can be already supplied to a 
considerable extent by our colonies and dependencies—would we 
not be pursuing a wise course in taxing these commodities coming 
from America, and devoting the money thus raised to the 
establishment of a bounty on imports of this class from our 
— abroad, as well as on our home production of food 
stuffs ! 

Brother Jonathan might then have a reason for giving us more 
consideration when next time adjusting his tariffs. 

Belfast, October 15th. INTERESTED, 


CANALS AND IRRIGATION IN INDIA. 


Sir,—As an irrigation officer of some experience in India, I feel 
compelled to join issue with your contributor on the statement 
he has made and repeated in his article on the above subject in 
your number of October 7th, viz., that ‘‘ throughout the East very 
few works of irrigation have been found to be in any direct sense 
paying investments.” 

t is evident when he says, ‘‘We have been told throughout a 
long series of years that the efforts made by the Indian Govern- 
ment under the advice of the then Colonel Cotton have resulted in 
financial failure,” that he is not acquainted with the latest informa- 
tion on the subject, embodied in a resolution recently issued by the 
Government of India in the Public Works Department, which 
reviews the whole progress of irrigation in India, and shows con- 
clusively the very remunerative character of the outlay. 

In order, therefore, to refute such statements as he has made, 
it will only be necessary to give a brief abstract of the facts and 
figures contained in that resolution. Irrigation works in India are 
classified under two heads, major works and minor works; the 
former are subdivided into productive works, the capital of which 
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which the capital has been provided from the general revenues 
of India, The major works are forty-four in number, and all but 
eight are classified as productive works. In reviewing irrigation 
operations under the head of major works, it will be advisable to 
exclude those works classified as protective, since they have been 
constructed merely as a protection against drought and without 
any apparent prospect of profit to Government, and are in fact 
simply an insurance against famine, and to examine separately the 
returns of those projects which were undertaken in the belief that 
the revenues from them would be sufficient to meet the cost of 
upkeep, management, and interest on capital expenditure. 

On production works the direct capital outlay up to the end of 
1890-91 was roughly Rs. x 25, 465,000, upon which a net return of 
4°81 per cent. is realised, without taking into account the old irriga- 
tion system in Madras. If this were included the average return 
would be 5°8 per cent. These aggregate results include figures 
relating to projects such as the Chenab Canal, the Sangam and 
Perijar works, which were under completion in 1890-91, and conse- 
quently hitherto have yielded nothing on their capital outlay. 
Tne Orissa projects and Kurnal Canal in Madras are also included. 
These were begun by companies, but the companies were after- 
wards bought out. The capital outlay on these works is over 
Rs. x 4,585,000, on which there is less than no return, the working 
expense exceeding receipts. On the other hand, the returns from 
works projected and executed by the Public Works Department 
are extremely satisfactory. 

Out of thirty-six irrigation works classified in production, fifteen 
yield over 4 per cent, on the capital outlay, giving returns ranging 
from over 40 per cent. from the Cauvery system, 24 per cent. from 
the Eastern Jumna Canal, 14 per cent. from the Godaveri and 
Kistna Delta system, to 44 per cent. from the Agra Canal. 

To quote from the resolution:—‘‘On the whole, the returns 
from the systems which really fulfil the condition of being pro- 
ductive are more than sufficient to cover the deficits on systems 
which, though classed as productive, do not attain to the necessary 
standard. The aggregate profit to the State to the end of 1890-91 
on account of the former, after paying 4 per cent. on the capital 
expenditure, amounts to Rs. x 10,735,000, whereas the deficit on the 
latter, including accumulated arrears of simple interest, amounts 
to Rs. x 6,620,000. The net profit, therefore, amounts to nearly 
Rs, x 4,115,000. The area irrigated by both major and minor works 
during the year under review was over 9,275,000 acres, or 14,492 
square miles, as compared with 5,272,000 in 1886-87, and the 
estimated value of the crops grown under these works, including 
Sindh, was Rs. x 24,554,000, giving a value of about Rs, 30 per acre. 
The estimated value of the produce for one year is thus nearly 
st to the whole of the direct capital outlay incurred on the 
works,” 

Moreover, as a rule, the minor works are quite as remunerative 
as the major works. Thus, in 1890-91 the minor works, seventy- 
six in number, for which capital and revenue accounts are kept, 
yielded over 5 percent. on a capital outlay of Rs. x 4,360,000, com- 
pared with 4°4 per cent. in the case of the major works on a capital 
outlay of Rs. x 28,000,000; but it must be remembered that the 
capital outlay on major works include outlay on projects still under 
construction, whereas most of the minor works, except in Bombay, 
are complete and earning full revenue. 

Small wonder is it that the Government of India are persistent 
in a policy which not only directly shows such good returns, but 
indirectly is of almost incalculable benefit to the well-being and 
prosperity of the people of India, a country where nearly 90 per 
cent. of the population derive their livelihood from the soil, and 
where failure of the periodical rain often means a total loss of crops 
on unirrigated lands. 

True it is, as your correspondent says, that the vast strides in 
the prosperity of India are in no small degree due to the sound 
advice and prescience of such men as Colonel Cotton, Colonel 
— and others, at the inception of irrigation undertakings in 

ndia, 

There are many who think that the Government of India have 
of late years been somewhat backward in the extension and 
development of irrigation; this is no doubt due to the fact that 
the finances of the country have been crippled by the vast expen- 
diture on frontier railways and defence works during the last few 
years ; but as these works are now rapidly approaching completion, 
a renewal of activity in their policy of irrigation development may 
be looked for shortly from the Government. 

Just one word more. It is, perhaps, advisable to point out that 
most of the canals in India are primarily designed for irrigation, 
and where they are also used for navigation, this latter is quite a 
secondary consideration. The conditions which obtain for the 
success of an irrigation canal cannot be closely reconciled with 
those for a navigation canal. Hence it is that navigable irrigation 
canals in India can never compete, except in a very limited degree, 
with railways. C. H. Hutton, A.M.1LC.E., 

October 13th, Indian Public Works Department, 





EMPLOYMENT OF BOYS ON THE MANCHESTER SEWAGE FARM. 


81r,—In the Manchester Guardian of October 13th publicity has 
been given throughout the country to an abstract from the report 
of the esteemed medical officer to the Altrincham Rural Sanitary 
Authority—Dr. Fox—in which ‘‘he called the attention of the 
Authority to the case of a boy who had been seized with typhoid 
fever, and who worked for the Manchester Corporation on their 
sewage farm at Carrington.” . . And ‘‘with profound regret 
he had also to report the of another boy, aged 16, from 
—, 

ow, I feel sure both the writer of that report, as well as many 
others in the immediate neighbourhood of Manchester, know 
rfectly well that what is therein described as a “‘ sewage farm at 
arrington,” is not, in the common acceptation of the term, a 
* sewage farm.” 

A sewage farm in the common sense is a specially-prepared 
properly-designed farm for the reception and utilisation of water- 
carried sewage; so cultivated and cropped as to utilise, as far as 
practicable, the fertilising constituents of the sewage, and must con- 
sist of soil of such a character as will filter the liquid which perco- 
lates through it on its way to a properly and scientifically designed 
system of under-drains, capable of maintaining the constant 
porosity of the soil on the one hand, and of discharging an in- 
nocuous, clear, sparkling effluent into the river, or other natural 
outlet, on the other. 

The Manchester so-called sewage farm at Carrington was never 
designed, or has been used, for any such purpose, It is merely a 
tract of agricultural land which is cultivated by the Manchester 
Corporation for the purpose of utilising—not water-carried sewage 
—but excrementitious matter collected weekly from thousands of 
pail closets in Manchester, so as to relieve the Corporation from the 
abominable, disgusting, and unprofitable enterprise of manufacturing 
artificial manure within the limits of the city. 

What has happened to the unfortunate boys at Carrington, 
which Dr, Fox has, with his usual admirable courage, directed 
attention to, is precisely what might have happened to any 
susceptible boys of like age in Manchester, if they were to be 
exposed to the same extent to foul emanations from some of the 
pail-closets themselves, 

My object in directing attention to this subject is to help te 
minimise, as far as possible, popular prejudice against properly 
selected, designed and cultivated sewage farms for the purpose of 
treating water-carried sewage. I use the words properly selected, 
designed and cultivated, advisedly, because after having for a con- 
siderable number of years devoted much attention to the subject 
of sewage treatment, both by land and chemical processes, 1 am 
convinced that very many sewage farms cannot claim those qualifi- 
cations, Sites have been selected irrespective of level, nature of 
subsoil, liability to flooding, feasibilty of proper under-drainage 
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compulsory powers, or other reasons. Parsimony, or ignorance of 
the requirements of the case, has often indu those entrusted 
with the work to simply do what could be accomplished for a 
fixed sum rather than what was required. 

The question of the mode of cultivation is also important; not 
only as regards the sewage farm profit-and-loss account, but also 
as regards the adoption of those methods which will contribute 
most effectually to the all-important question of producing at all 
times an innocuous effluent. 

As regards the water-carried sewage, there are doubtless cases 
where nothing but chemical treatment can be applied ; some 
where it is advisable to adopt a combined system of precipitation 
and land filtration, but there are many where neither of those 
methods are wise, and where land treatment will be the most 
economical and effectual. In those cases it is not desirable that 
the typhoid scare at Carrington Moss should produce the slightest 
hesitation in the minds of the authorities interested in carrying 
out the work, because the conditions are not analogous. 

JOSEPH SWARBRICK, Assoc, M, Inst. C.E, 

44, Brazennose-street, Manchester, October 17th. 





WIRE ROPES. 


Sir,—As one having something to do with the using of ropes, I 
should like to ask—through your columns, with your permission— 
the simple question, What is patent improved steel wire! And, 
having received a definition of the term, I should also like to know 
if there is more than one quality of the same. My reasons for asking 
are twofold. 

(1) In your issue of May 17th, 1889, one of a series of able 
articles on ‘‘ Wire and Wire Ropes, &c.,” appeared from the pen 
of Mr. J. Bucknall Smith, and in the course of this article the follow- 
ing interesting particulars are given :—‘‘ Ropes of the sizes and 
construction set forth in the above table would cost from, say, 38s. 
to 433.”—meaning patent improved steel, 80 to 90-ton quality—‘“‘ or 
from 52s. to 62s.”—meaning plough steel, 90 to 120-ton quality— 
**per cwt., dependent upon the gauge and quality of steel wire 
employed in their manufacture. Users of wire roping should not 
forget the truthful and well-founded commercial adage, that cheap 
or inferior articles are dearest in the end. Plenty of inferior wire 
ropes are sold annually under conventional and suitably elastic 
titles, at lower prices than good wire alone ean be procured at. At 
the present time, good tempered crucible cast steel wire—known 
as patent improved—of, say, ‘105 S.W.G., is worth about £30 
per ton,” &c. 

(2) At the present time, while there are one or two firms who 
refuse to sell best patent improved steel ropes under from 35s. to 
40s., the majority of firms quote very much lower prices, and in 
these daysit isquite common to hear of prices for this quality at any- 
thing from 30s. down to 24s.! Now, in the name of all that is open 
and above-board, what is the meaning of this variety in the price 
of what is held and guaranteed as patent improved steel? this 
guarantee being in most cases as stoutly in evidence with the 
cheaper as with the dearer prices. 

I would simply ask, in conclusion, how is it if wire of the quality 
named costs, according to Mr. Bucknall Smith, £30 perton, or even 
supposing it te have fallen £2 or £3 per ton since the time he 
wrote, that some ropemakers can offer ropes at much lower prices ”? 
Can it be that we are having the ‘‘ Made in Germany” article 
thrust upon us without knowing the brand ! ENQUIRER. 

October 18th. 





BRAKE HORSE-POWER. 


Sir,—In reply to Mr. Steavenson, I readily admit that all my 
experience with brakes has been with steam engines. Mr. Steaven- 
son does not, with all his experience, yet understand me. I will try 
once more to make my meaning plain. 

I put a portable engine to run on a brake ; the brake is loaded 
to 10-horse power. I get 140 1b. of coal allowed me, and I run as 
long as I can at the declared speed—suppose, four hours and ten 


minutes. I indicate the engine, and find that I am doing 12-horse 
power. The brake runs quite cool, very little oil or water being 
needed. I do this not once or twice, but over and over again, with 


a couple of minutes each turn one way or the other. 

I now change for a brake apparently in all respects similar. I 
use the same load and speed, and all the conditions are alike ; but 
this brake runs hot, and much water is needed to keep it cool. 
Instead of doing my four hours and ten minutes I come down 
to 3 hours 58 minutes, and I find my indicated horse-power has 
gone up to considerably over twelve. I keep on trying this brake, 
and by degrees it gets into condition and runs cooler and cooler, 
and at last it settles down to the same condition as the first one. 
Is this clear? Does it not show that more power may be used by 
a brake than is shown by the weight on it ? 

In the Royal Agricultural Showyards we used always to hold 
that there was a difference of some minutes, due to the condi- 
tion of the brake; and one of the most successful competitors 
that ever went into a showyard never would—if it could 
be managed by hook or crook—be the first to use a brake. It was 
his delight to come on second or third, and, if possible, get put ona 
brake which was still warm. If Mr. Steavenson will ask any 
other of the “old hands” in Lincoln, Boston, Ipswich, or Col- 
chester, he will be told the same story. Aw OLD Hanp, 

October 11th. 





CYLINDER CONDENSATION. 


Sir,—Mr. Basil Wilson’s notion that the energy of condensed 
or rather of liquefied, steam may be converted into electricity 
deserves consideration, and is by no means to be regarded as far- 
fetched and unscientific. It has been clearly proved that the 
presence of very small quantities has most remarkable effects on 
steam and on water jets ; as regards these last it is known that the 
presence or absence of an ordinary stick of sealing wax rubbed 
with silk in a large lecture room will determine the character of a 
fountain jet, whether it shall be solid or not, and the following 
quotation from the last issue of the Scientijic American is quite to 
the point as regards steam :—‘‘ In December, 1890, Mr. Shelford 
Bidwell exhibited some striking experiments before the Physical 
Society on the electrification of steam jets. The image of a jet 
was thrown upon the screen, and was seen to be practically trans- 
parent. Upon the jet being electrified, however, the image 
became immediately dark and dense. Mr. Shelford Bidwell 
stated that he had examined the absorption spectrum of the jet, 
and that when unelectrified there was very little action, but that 
electrification caused a total disappearance of the violet. He con- 
cluded that the observed effects were due to electrification in- 
creasing the size of the water particles contained in the steam jet. 
In a paper read before the Royal Society in March last, Mr. John 
Aitken traverses this conclusion, and enumerates a large number of 
facts tending to show that the dense form of condensation is not 
due to an increase in the size of the drops, but to an increase in 
their number accompanied by a diminution in their size. Jord 
Raleigh’s experiment showing that it is only very feeble electrifica- 
tions which cause water drops to coalesce, while strong electrifica- 
tions have the diametrically opposite effect, is also cited in support 
of the author’s contention. r. Aitken remarks that it has been 
generally stated that the effect of the electrification is sudden and 
marked. If, however, the discharging point is extremely fine, or 
if we assist the discharge by means of a flame, then we may begin 
with electricity of a very low potential, and the increase in the 
density of the jet may be made to begin by almost imperceptible 
degrees.” Very feeble currents of electricity are just those likely 
to be present in a steam cylinder. 

Westminster, October 17th. PHRYX. 


ELECTRIC TRAM CARS, 
Sir,—The broad fact that we are offering to undertake the 
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maintenance and working of tram lines at a maximum charge of 
66 per cent. of the gross traffic receipts is dealt with in the 
following manner :— 

We undertake after the tramway companies have ovtineet 
their lines with self-contained electric cars, to maintain in working 
order the cars, machinery and batteries thereon, and charging 
machinery, in working order, and to pay all the expenses of 
working, such as coal, water, oil, wages of drivers and conductors, 
attendants, general supervision. 

We do not include the permanent way, nor buildings, nor general 
secretarial or office expenses, so that the wording of our circular 
letter is quite exact and accurate, 

It will be evident to you, and it appears to be becoming evident 
to the managers of tram lines, that an undertaking of this descrip- 
tion is the very best answer to the attacks on electric self-contained 
cars, and the storage batteries connected therewith. All we 
desire is, proper equipment, proper permanent way, and under 
such conditions we are quite sure, and give the very best assurance 
thereof, that for 66 per cent. of the gross receipts the lines can be 
worked and maintained, and in cases where the remaining 34 per 
cent. is not sufficient to pay interest on capital and maintenance of 
permanent way, we think that everybody, including the present 
holders of the tramway, will be better without their bargain. 

THE ELECTRICAL POWER STORAGE CoMPANY, LIMITED, 
FRANK KING, 


October 15th. Manager. 


FIREMEN FOR THE NAVAL RESERVE, 
Sin,--‘' £10,” in paragraph 8, line 33, of the above article in 
yourissue of October 7th, should be ‘‘ 10s.,” the gratuity gradually 
decreasing with the time served until the tenth month, when it 
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AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


THE annual report of the New South Wales Railways and Tram- 
ways for the year ending 30th June, 1892, bas just been published. 
Notwithstanding the depression, the year’s result shows an improve- 
ment over the previous year to the extent of £53,322, Up to the 
end of February last the increase in traffic on the railways was 
£145,069, but owing to the depression the year closed with an 
increase of £132,875 only. 

Great care is being exercised by the Public Works Committee in 
not saddling the Colony with new lines of railways of a non-paying 
character ; the only line that has been opened for traffic during the 
course of the year being from Yass Station to the township, a 
distance of three miles. The new line from Nyngan to Cobar, a 
distance of 81 miles, was opened on Ist July, and the following 
lines now in course of construction are expected to be completed 
during the year, viz.:—Culcaim to Corowa, 474 miles; Kiama 
to Nowra, 224 miles; Molong to Parkes and Forbes, 72} miles ; 
Milson’s Point extension, 2} miles; total, 1454 miles; and the 
following lines are also in course of construction:—Lismore to 
the Tweed, 624 miles ; Cootamundra to Temora, 39 miles; Manick- 
ville to Burwood-road, 5 miles; total, 1064 miles. 

During the year there has been completed the quadruple lines in 
the suburban section as far as Flemington, a distance of 84 miles 
from Sydney; this has removed the difficulty of the congested 
traffic into Sydney Station, and four platforms are now provided 
at every station along the line mentioned. Double lines have also 
been completed on several sections, making in all the following 
double lines out of Sydney:—South Coast Line to Waterfall, 
24 miles ; Main Southern Line to Picton, 53 miles; Main Western 
Line to Penrith, 34 miles ; North Coast Line to Hornsby, 21 miles. 
Marshalling sidings at Clyde have also been laid on a large scale, 
thus relieving and preventing the blocking of the lines at Sydney 
Goods Station. 

Since the Commissioners took office in October, 1888, the total 
amount of increase granted to the wages staff amounts to about 
£127,652 per annum, while the salaried staff have also received 
advances to the extent of £37,963, in addition to which holidays— 
for which the staff have been paid—have been granted amounting 
to £74,821 during the past year. 

From 30th June, 1891, 51 locomotives, 43 passenger vehicles, and 
433 goods stock have been renewed out of working expenses, while 
the following additions to stock have been made out of capital :— 
48 locomotives, 39 passenger vehicles, and 737 goods stock. From 
the Ist January, 1892, to 30th June, 1892, the following improve- 
ments in rolling stock have been effected in the railway workshops: 
50 new boilers fitted to locomotives; 2217 defective axles replaced 
by stronger ones ; 1240 defective axle-boxes removed and replaced 
by standard designs ; 7278 vehicles have had stronger draw-gear 
put into them; 514 wagons have been strengthened, and their 
carrying capacity increased from 4} to 6 and 7 tons; 133 wagons 
with spiral springs have been altered, and laminated springs sub- 
stituted, also new axle-boxes. During the year £10,569 from 
working expenses has been expended on account of new boilers to 
locomotives. 

The following tables show a summary of the results of the 
working of the railways and tramways for the year, with com- 
parisons for 1891 and 1888 :— 


1892. 1891. 1888. 


Railways. 








Total spent in construction and equip- 
ment .. .. .. .. «- «- «+. & 88,812,608 81,768,617 (27,722,748 
Total debentures finally paid off £ 1,182,275 1,139,175 | 1,017,875 
Total cost of construction and equipment, 
less debentures paid off .. .. .. 4 32,180,333 30,629,442 26,704,873 
Total cost per mile open for traffic .. £ 15,246 14,559 13,114 
Total mileage open for traffic .. .. ..| 2,185 2,182 2,114 
Average miles opened forthe year.. .. 2.1824 2,182 2,044 
Gross revenue.. - ee eo «oe eo & 8,107,296 | 2,974,421 | 2,295,124 
Working expenditure .. £ 1,914,252) 1,831,371 | 1,5 
Net profiton working . .. .. .. £ 1,193,044) 1,143,050 
Percentage of working expenses to 


SOVEMEB.. oo 20 cc per cent. 61°60 61°57 66°69 
Earnings per average mile open £ 1,423 1,363 1,122 
Expenditure per average mileopen.. £ 877 839 748 
Gross earnings per trainmile .. .. d. 89°25 84°88 | 82°34 
Expenses pertrain mile .. .. .. 4. 54°98 52°26 54°91 
Net profit pertrainmile .. .. .. d 34°27 32°62 27°43 


*. No. 19,918,916 |19,087,760 15,174,115 


Number of passenger journeys.. 
oo se ote 4,151,483 | 3,686,998 8,331,671 


Goods tonnage be me 





Live-stock tonnage . ..tons 145,230) 115,851 68,101 
Train mileage... .. .. .. miles 8,356,096 | 8,410,421 6,€89 318 
Locomotives .. .. .. .. «. .. NO 489 | 439 428 
Passenger stock .. .. .. «. .. No 1,054 | 1,023 1,039 
Goods stock on -- No. 10,455 | 9,940 8,833 
Total Tramways. 
1892. 1891. 1888, 


Total debentures issued and outstand- | 

img... .. .. «2 « os « «+ & 1,600,000 1,000,000 | 1,000,000 

Amount added to capital account for the | 
ee 











year aE a Re eee 95,447 70,598 | 67,929 
Total spent in construction and equip- 

ment .. .. .. .. .. «- «. & 1,099,659) 1,004,212) 877,244 
Total cost per mile open for traffic.. <£ 22,909 23,628; 22,786 
Total mileageopen .. «. «. «+ «- 48 423} 38 
Gross revenue... .. .. .. «.. -- £ 805,000 292,850 | 236,519 
Working expenditure .. .. .. .. & 248,591 239,679 219,196 
of NL re re 56,499 53,171 17,323 
Percentage of profit to capital in | 

WEE ce on sn bs ee per cent. 5°28 6°32 1°98 


— 


THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 

As is usua) the week immediately succeeding the excitement of 
the quarterly meetings, the iron market to-day—Thursday—ijn 
Birmingham, and yesterday in Wolverhampton, was tame; but 
there were inquiries about, carried over from last week, which 
imparted some animation in certain circles. Generally speakin 
the additions to ironmasters’ order books as the result of the 
quarterly gatherings have not so far been of any great account, 
The contracts for finished iron that have been secured are mostly 
for small quantities, and even on these buyers have been unpre- 
pared to give a price which would leave ironmasters much profit, 
Indeed, ironmasters are prepared to accept specifications now-a-days 
if they can just see a covering of cost, so necessary is it to find the 
mills with something to do, 

Sheets, bars, and hoops are the descriptions in which demand jg 
most active, but internal competition and competition from other 
districts combined have reduced prices to such a level that there js 
very little in the trade at the best, and the workpeople who arg 
being kept fairly employed at reasonable wages and without 
anxiety, have certainly the best of the bargain. It is calculated 
that there are at the present time forty sheet mills idle in South 
Staffordshire, without taking into account idle plant usually 
employed on other sections of iron. ‘I'he lessened home and export 
demand is mainly responsible for this state of things. 

It is pointed out by the sheet ironmakers this week that the 
galvanised iron trade is improving, judged by the export returns, 
For the month of September the exports of galvanised iron sheets 
totalled 13,496 tons, against 12,231 tons the month before, 
11,780 tons in September, 1891, and 11,920 tons two years ago, 
Thus an increased trade appears in the month of 1265 tons, on the 
year of 1716 tons, and on September, 1890, of 1576 tons. This 
increase is very satisfactory, and shows that the galvanised sheet 
trade—in spite of all reports to the contrary—is getting back again 
to its normal position of activity. The Australian demand, how- 
ever, is still below the average, and it is in this department that 
improvement is chiefly needed, for while last month’s shipments of 
3254 tons to this market were an increase of 427 tons over August, 
they were not equal to September last year by 1334 tons, or August 
last year by 2340 tons. A twelvemonth ago the Australian ship- 
ments were of the magnitude of 4618 tons; and in August, 1891, 
5624 tons, Thus there is still a great deal to be made up on 
Australian trade. After Australia, the other largest markets for 
galvanised sheet iron last month were the British East Indies, who 
took 2381 tons ; and South Africa, to which the shipments totalled 
1676 tons. Happily in each case these markets were a considerable 
increase alike over a twelvemonth and two years back. 

It is satisfactory to notice that in the matter of values, too, the 
exports of galvanised sheets are improving. Last month’s ship- 
ments were of the aggregate value of £175,253, as against £160,233 
in August, £165,281 in September, 1891, and £166,852 in Sep- 
tember, 1890. Compared with August, therefore, there is a rise 
in values of no less than £14,930; on September, 1891, an advance 
of £9972; and on September, 1890, an increase of £8401. Such 
figures are certainly very gratifying, and, at a time of trade like 
the present, most welcome. Demand at date for black iron by the 
galvanisers is undoubtedly slightly improving, and preparations 
are being made for restarting some of the idle mills. Sheet prices, 
however, at present are without improvement, though, as was 
shown last week, current rates are a rise on three months back of 
5s. to 10s. per ton. Singles are quoted £7, doubles £7 5s. to 
£7 10s., and lattens £8, or in some cases slightly more. Galvanised 
corrugated sheets remain at £11 10s. as the association minimum, 
delivered at outports, but actual selling rates are in many cases 
lower than this. 

In the bar trade, while makers anticipate receiving enough 
orders to keep them going up to Christmas, the outlook is not 
very good, and the condition of the Australian and Indian markets 
are cause of much complaint. From Chili, the River Plate, and 
Brazil, rather better orders are coming to hand, and it is to be 
hoped that this revival will continue to increase. But the require- 
ments of the North American and home markets alone will not 
suffice to keep the mills going, and until the Colonies and India 
right themselves, and the development of North Africa has made 
further progress, makers will have to be satisfied with part work. 
Prices are quoted the same as at the quarterly meeting at £8 tu 
£8 12s, 6d. for marked bars; £6 15s. to £7 for second best ; 
£6 10s. tor merchant iron, and £5 15s. to £6 for common. 

South Wales common bar makers continue to compete severely 
with this district, and are offering iron in abundance at £5 12s, 6d. 
delivered up here. In the same way Lancashire makers more 
particularly are competing with us in hoops, which they offer to 
merchants at such a price as enables them to freely quote £6 5s, 
for export. The lowest price for South Staffordshire hoops for 
export would be £6 15s. at the ports, and most makers indeed 
demand £6 10s. at works. There is a fair amount of business 
stirring at date in hoops, but gas tube strip is very quiet, and £6 
is all that can be got. Bedstead tube strip is selling briskly at 
moderate prices, 

No sections of manufactured iron are selling better than those 
for constructive ironwork and some other heavy engineering 
purposes, Consumers engaged in these industries are expressing 
a very comfortable demand, and sellers of these qualities of iron 
are doing very fairly. Bridge and girder makers and gasometer 
engineers in this district have some considerable contracts under 
execution, and the orders given out by these manufacturers are 
very wel The steelmasters are also sharing in the demand 
to a very large extent, and report well of the inquiries which are 
constantly coming forward for this class of trade, 

Prices, as regards steel plates and large bars, and channels and 
angles for engineering purposes, are very much cut up, and local 
steelmasters complain of unusually severe competition from the 
steelmasters of the North of England, Scotland and the West 
Coast. The competition is said to arise from the necessity which 
these districts have found themselves in of entering upon the 
manufacture of Staffordshire sections, now that a lessened trade is 
being done at the shipyards, rail mills, and other heavy steel con- 
suming sources in the North, Current prices of steel are a matter 
of “negotiation” between buyer and seller, with almost every 
individual specification, but open market local quotations are : 
billets, £415s.; basic Bessemer steel blooms, £5 5s. ; angles, 
£5 15s. ; bars and girders, £6; plates, £6 10s. ; and boiler plates. 
£7. 

The amount of business done by pig iron vendors at the 
quarterly meetings and since was supplemented to-day—Thursday 
—in Birmingham, by additional contracts. The demand was 
mostly for iron for local consumption, and the qualities chiefly lu 
request were the Northampton, Derbyshire, and Staffordshire 
forge and foundry irons. The business done, however, was not a 
large aggregate, and agents of Midland producers speak of con- 
sumers as lacking in spirit. Foundry iron was proportionately in 
better request than forge, many of the founders being very well 
engaged, and prices in this department were also stiffer than for 
iron for the puddling furnaces, As to neither description, how- 
ever, were prices strong; and here was observable some giving 
way by sellers on quarter-day rates. Northampton pigs were easy 
at 45s. per ton delivered for forward contracts; Derbyshires, 46s. ; 
and Lincolns, 48s, though this last price was difficult to get. 
Staffordshire pigs were 60s, to 62s, 6d. nominal for all mines, 45s. 
to 47s. for part mines, and 37s, 6d. for cinder sorts, Hematites 
sold quietly on the basis of 57s. 6d. to 60s. per ton for good forge 
sorts, delivered from outside districts, 

Much interest is excited by a division of profits which Sir Alfred 
Hickman, M.P., the proprietor of the Spring Vale Blast Furnaces, 








Wolverhampton, has made to his ee this week. About 
a year agc this ironmaster promised the men to give them au 
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. in the profits every year, over and above their wages, 
teers counts i the year are now made up, and he states 
that on account of the Durham strike, and other causes, the 
results are not so good as he had expected ; but sufficient profit 
bas been made to enable the division of 2} per cent. above 
the whole of the wages received during the year, and this amount 
will be paid over to the men, Sir Alfred expresses regret that 
the initiation of the scheme in the way of causing the men to be 
more careful in the matter of waste has not realised his hopes. 
Notwithstanding this he expresses his willingness to try the 
scheme for another year. Peat 

Satisfaction is expressed in this district that Lord Dudley has 
intimated his willingness to contribute to the cost of the proposed 
further improvement of the Severn navigation, and if required, to 
forward the interests of the movement in the House of Lords, s 

The buoyancy of the tin market is causing some anxiety 
amongst consumers in Birmingham and the Midlands, Prices 
have advanced £3 a ton in a fortnight, and it is considered 
probable they will rise to the high level which existed in July last, 
when Straits realised above £100. As a result of the severe de- 
pression in the tin-plate trade, prices receded at the end of Sep- 
tember to £92, but they have now recovered to £95, due princi- 
pally to large purchases on American t i tion with 
the development of the tin-plate og in the United States, 

Manufacturers of rolled spelter in the Birmingham district have 
just fixed the price of zinc sheets at £24 per ton, a drop of £2 on 
three months ago, and of £4 on six months, It is expected that a 
further fall will ensue unless the German manufacturers succeed 
in the attempt to establish an international syndicate with the co- 
operation of the American firms, who are now exporting enormous 
quantities of spelter to Enrope at very low quotations, 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester. —There is no improvement to report as regards the 
outlook of trade, but if anything the position becomes worse. All 
branches of the iron trade are gradually getting short of work, and 

rices tend steadily downwards, It is only in very exceptional 

cases that engineers are kept at all well employed, and in nearly 
all departments lessening activity is reported Some of the heavy 
stationary engine builders are still fairly off for work, and here 
and there machine tool makers who have specialities are able to 
secure new orders, sufficient to keep them pretty fully employed ; 
but taking the general run of engineering, there is a scarcity of 
new work coming forward, and the large increase of unemployed 
members, which during the last week or two have been coming 
upon the books of the trades union societies, is in itself evidence 
of the very unsatisfactory condition of trade throughout this 
district. All through there is a want of confidence with regard tothe 
future, and transactions are necessarily limited to covering merely 
hand-to-mouth requirements, no one caring to commit themselves 
to forward engagements, 

There was about the usual average attend at the Manchest 
Iron Exchange on Tuesday, but business again was, in all depart- 
ments, extremely slow, buyers still holding back in the belief that 
the longer they wait the more favourable terms they will be able 
tosecure. With regard to pig iron, there has in most brands been 
a further giving way during the week, and even where makers hold 
on to late quotations, they are in most cases willing to entertain 
offers, whilst merchants in many cases are ready sellers for forward 
delivery at considerably under current rates. Quotations for 
Lancashire pig iron remain on the basis of 44s. 6d. for forge to 46s, 
for foundry, less 24, delivered Manchester, but with some of the 
district brands now offering at quite 1s, 6d. below these figures ; 
local makers are necessarily securing very little new business, 
and they are not holding firmly to their list rates where anything 
like quantities are in questi Lincolnshire iron is showing 
decidedly less firmness, and quotations generally are getting 
down to the figures which have been reported recently as 
those which sellers would in some cases be willing to accept. 
Delivered equal to Manchester, forge Lincolnshire could now be 
bought readily at 43s,, and foundry qualities at 44s, 6d., less 24; 
Derbyshire makers are generally so well sold in other districts that 
they are indifferent about business in this market, and their 
quotations remain nominally at 45s, for forge, to 48s, 6d. and 49s, 
for foundry, less 24, delivered in Manchester. Outside brands are 
generally easier; but there is no really quotable change in the 
current quotations for Scotch iron, which remain at about 45s, 6d. 
to 46s. for Govan, 47s. 6d. for Carnbroe and Eglinton, and 48s, 6d. 
for Glengarnock, net, prompt cash, delivered at the Lancashire 
ports ; but merchants in some instances are offering at very con- 
siderably under these figures. Middlesbrough continues to move 
downwards, and good foundry brands do not average more than 
47s, 4d., whilst ordinary truck iron is readily obtainable at about 
46s. 10d., net cash, delivered equal to Manchester, 

The manufactured iron trade remains in practically the same 
position, and at a ting of the iated manufacturers held 
during the present week it was decided that no change in prices 
could be made, Business, however, continues extremely slow, 
with forges being barely kept going from hand to mouth. LDeli- 
vered in the Manchester district, Lancashire bars are still quoted 
£5 15s,, with North Staffordshire qualities at £5 15s. to £5 17s. 6d.; 
sheets, £7 5s, for Lancashire, and £7 7s, 6d. for Staffordshire ; and 
— about £6 5s, for random up to £6 10s. for special cut 
engths, 

All branches of the steel trade remain in a very depressed 
condition, and there is a general weakness in prices, with very low 
quotations being made to effect sales in anything like quantities 
for either raw or manufactured material. Ordinary foundry 
hematites are, however, not quoted under 57s. 6d. to 58s., less 
2}, and steel billets under £4 10s. net cash, delivered Manchester. 
Jn steel plates very low prices are ruling, ranging from about 
£6 lbs, to £6 17s. 6d. for ordinary boilermaking qualities, and 
£6 5s, for common tank plates, delivered in thia district. 

In the metal market business continues very slow, with list rates 
for manufactured goods unchanged. The makers who, last week, 
had under consideration the withdrawal of the recent reduction 
upon brass and copper tubes, have decided to leave list rates 
unchanged, 

As I anticipated last week, the returns which have come to hand 
with regard to employment in connection with the trades’ 
union organisations connected with the engineering industries 
of this district show a very considerable increase in the 
humber of unemployed. ‘The returns of the Steam Engine 
Makers’ Society, which is perhaps the most carefully managed 
of the engineering trades’ union societies, show an increase 
in the number of unemployed members, which is quite excep- 
tional, For a considerable time past, 14 per cent. of members 
on the books in receipt of donation benefit has been about the 
average ; but this has now suddenly risen to 5 per cent. The 
Amalgamated Society of Engineers, with a total membership of 
Something over 71,000, shows upwards of 5000 members in 
receipt of donation benefit, with 1500 of the members on 
benefit, and upwards of 2000 on superannuation benefit. 

he above returns scarcely represent the full extent of the 
Present depression of trade in this district. The considerable in- 
bry in the number of unemployed members in connection with 

@ Steam Engine Makers’ Society is to a large extent due to the 
continued depression in the shipbuilding centres ; but in the Man- 
chester district the returns are considerably above the average for 
ome Similar districts, whilst with regard to the Amalgamated 
pre of Engineers, although the returns of unemployed show 
- = 7} per cent. of the total membership in receipt of out-of- 
side Support in the Manchester district, the percentage is con- 
to ably above this, and although to some extent this may be due 

— local causes, it nevertheless represents a very depressed 


shire tion of trade throughout the engineering industries of Lanca- 











Messrs. W. H. Bailey and Sons have just introduced a novel 
modification of the well-known “ Lieuvain” needle lubricator, to 
the spindle of which an excentric dial is fixed, which enables the 
flow of the lubricant to be regulated exactly to the requirements. 
This improvement has been specially designed that it may be 
adapted for dynamos, or other fast running machinery, and the 
working parts are so arranged that, dispensing altogether with 
screws or lock-nuts, there is little or no chance of getting out of 
order ; whilst it is claimed that the apparatus will never wear out. 
The firm have also introduced a new patented workshop tool, in 
the shape of an improved adjustable spanner—Woodward’s patent 
—which affords extra simplicity in handling, the jaws being largely 
adjustable ; but the tool itself is constructed for durability and 
resistance of strain. 

Messrs, James Spencer and Co., of Hollinwood, near Manchester, 
who supplied the chief portion of the special plant of machine 
tools for the Whitehead Torpedo Factory at Weyworth, some por- 
tions of which we have already illustrated, have just received an 
order from the above firm for fifteen lathes of different sizes— 
ranging from 5in. to 10in. centres, of special design ; all of these 
lathes have case-hardened hollow spindles and conical bearings, 
and are‘fitted with machine-cut geared wheels throughout. 

In the coal trade the demand, except for house-fire qualities, 
continues extremely slow, and there is a good deal of pushing to 
effect sales, both in the common qualities of round coal and 
engine fuel. House-fire qualities are firm at list rates, with a 
slight hardening tendency in some instances, but supplies of these 
are ample to meet requirements. Common round coals, for 
steam and forge purposes, hang upon the market, and engine 
classes of fuel are also plentiful. At the pit mouth the best 
qualities of steam and forge coal do not average more than 
7s. 6d. per ton, and where business of any quantity is con- 
cerned, very low prices are being quoted. For engine fuel 
Lancashire colliery owners still do not give way to any material 
extent in their prices, and at the pit-mouth burgy averages 
6s. to 6s, 3d.; the best qualities of slack, 5s, to 5s, 3d.; medium 
sorts, 4s, to 4s. 3d.; and common descriptions about 3s, 3d. 
to 3s, 6d. per ton, 

In the shipping trade there is poten rather more doing, but no 
better prices are being obtainable, and, delivered at the ports on 
the Mersey, good qualities of Lancashire steam coal do not average 
more than 8s, 6d. to 8s, 9d. per ton, with common sorts having 
been offered recently at as low as 8s, per ton, delivered. 

Barrow.—Another week has further shown the condition of the 
hematite pig iron trade of this district. The prospects before 
smelters for the coming winter are of a very meagre character, 
and evidences are not wanting to show that the slackness that has 
been so noticeable for so long past will be even more accentuated. 
The work in the hand of makers, generally speaking, is not over 
large, and there are cases where the last contracts are already in 
hand, At the Askam Co.’s works all the men have received notice, 
and will be paid off very shortly, and it is probable that the 
furnaces in blast at present at these works will be put out unless 
some unseen and unexpected impetus is given to the demand, and 
that is hardly likely. There are two furnaces in blast at Askam out of 
four built. At Barrow, where there are fourteen built, thirteen of 
them are at work, one being on spiegeleisen blast. Fair orders are 
held at these works, and nearly the whole of the iron produced goes 
into company’s steel works alongside the furnaces, At Ulverston 
and Carnforth there are two furnaces blowing at each, but orders are 
not so largely held, and the scarcity that has been experienced in 
iron cannot be said not to exist. There are nineteen furnaces 
blowing in North Lancashire, The busi done during the week 
has been small, and prices quoted by makers run from 49s, to 50s. 
per ton for Bessemer mixed numbers, net f.o.b, The warrant 
market is idle, and holders are asking 49s., and buyers 48s. 6d. per 
ton net cash. There are twenty-two furnaces now in blast in West 
Cumberland, an increase of one on the week, the Lowther Company 
having enlarged their output by putting an additional furnace into 
blast. They have now two furnaces blowing out of three built, 
The stocks of warrants have been increased during the week by 
923 tons, and the amount now held represents 36,948 tons. The 
decrease on the year amounts to 107,139 tons. There are 5008 
tons of this stock held in Furness, and the remainder is held in 
Cumberland. 

There is not much new business doing in the steel trade, the 
demand on all sides being slack. Rails are quiet at £4 3s, for 
heavy sections ; £5 10s. for light sections, and £6 for colliery rails. 
Shipbuilding material is in very quiet demand at £5 12s. 6d. for 
plates, £5 10s. for angles, and £6 7s. 6d. for boiler plates, Tin- 
plate bars are easier at £4 2s, 6d, to £4 3s, Blooms are quiet at 
£4 to £5, as also are hoops at £7 and slabs and billets at £4 5s, to 
£4 10s. each. Wire rods are in poor inquiry at £6 12s, 6d. to 
£6 15s, 

The briskness that was noticeable a while ago in the shipbuilding 
and engineering trades is not so apparent, and new orders are 
scarce, 

Iron ore is quiet at 8s, 6d. to 9s, per ton for ordinary sorts, 

East Coast coke is in fair demand at 18s, to 20s. per ton delivered 





here, 

The shipments for the week represent 12,126 tons as against 
15,299 tons last year in the same week, a fall of 3176. The exports 
to date total up to 577,768 tons as against 762,623 tons last year, a 
decline of 184,855 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade is eeely quiet. This has caused stocks to 
get larger in some places, but not to any great extent. An 
average business is being done with London and the south by rail. 
Last month over 14,000 tons were sent coastwise by steamer from 
Hull to London. No alteration has taken place in house sorts, 
Silkstones make from Ils, 6d. to 12s, 3d.; Fleckton, 10s, to 
10s. 6d. ; Parkgate, about a shilling less. A fair business is doing 
in steam coal, although the weight sent to Hull has declined. 
This falling off in the tonnage to the great Yorkshire port is 
partly due to the fact that the Denaby Company, and several 
other colliery proprietors, are sending largely to Grimsby, which 
is coming into greater favour as a port for coal export. Gas and 
locomotive coal are fairly called for at contract rates ; slack and 
smudge are in very small request. Coke, which is pretty well in 
demand, is fetching from 11s. to 13s. per ton. In West Yorkshire 
it is reported that the pits are working less than five days a week. 
In South Yorkshire the pits are generally giving six days’ work. 
The fine weather of the last fortnight, barring the rains and 
floods of the 14th and 15th, is causing house coal to be of slow 
sale, 

Some good orders have recently been placed for railway material 
from abroad. The Madras Railway Company has sent forward 
considerable requirements in spring and cast steel. Railway 
springs, wheels, tires, and axles are rather more freely inquired 
after. Hematites are quoted at 60s., delivered in Sheffield. 
Bessemer billets rvle from £5 15s, per ton. A favourable sign is 
the resolute refusal of makers of hematite to lower prices. ey 
decline to do busi rather than accept lower rates. 

The heavy trades remain unaltered. Depression pervades them 
all. The armour-plate work under the special Admiralty pro- 
gramme of the late Government will be completed within a few 
months, and unless the further programme left by them is carried 
forward, there will be slackness in this a department in the 
early part of 1893. The long-continued depression in the ship- 
—— yards has severely affected the firms engaged in marine 
material, Several of the — productions are in request, but in 
such heavy as propeller blades, crank shafting, &c., there is 
very little doing. me of the engineering establishments are 
— well-off for work, but generally there is no pressure of 

usiness, 








and more ivory, pearl, horn, &c., to handle them. 
and electro branches there is a little more movement with a view 
to Christmas and the New Year. 


adequate trade, and keen competition for what there is, can have 
only one effect, and that is to give the workers less money. In 
the Rotherham district the workmen of Messrs. Owen and Dyson 
have voluntarily submitted to a reduction, 
the faithful fulfilment of an honourable understanding. When 
business was brisk the firm offered the men an advance, the men 
undertaking if the state of the market made it necessary for the 
concession to be returned, they would do so. This has been done. 
The strike in the cutlery trade at Messrs. Joseph Rogers and Sons 
still continues. The firm state that they have no difficulty what- 
ever in getting out all the ordrrs they have in hand, in spite of 
the reduced number of hands, There are many applicants for the 
vacant places, and no doubt old workmen will permanently lose 
their places. The cutlery business steadily declines, and with the 
falling off there is a significant growth in the German demand for 
steel and other raw material, as well as pearl scales and similar 


This is the result of 


hafting goods. It is a case of cause and effect. The German, by 
his longer hours and lower wages, is taking the trade in neutral 
markets, and he therefore needs more metal to make his goods, 
In the silver 


An innovation is reported in the scissor trade. A lock manu- 
facturer of the Midlands, who had invented machinery for making 
the bows of keys, rings for horses’ bits, and similar requisites, 
conceived the idea of applying the same principle to the making 
of the bows of scissors. Hitherto the difficulty has been to form 
the bows and shanks of scissors by machinery. Messrs. William 
Parkin and Son, scissor manufacturers, Granville-street, have had 
specimens submitted to them, and they declare them to be more 
perfect than anything they have ever seen produced by machinery. 
It is believed that the Midland gentleman has solved the problem, 
and that his method of “flying” shank, blade, and bow, will be 
thoroughly practicable. The bow is formed swiftly and simply; 
the rod is By under the stamp; then the blade and shank are 
formed, and cut from the rod at one blow; and the process can 
be repeated as fast as the operator can get the rod under the 
die. The great value of the invention is said to consist in the 
finished state in which the blade leaves the die. For filing the 
bows of one dozen 7in. scissors 1s, 6d. is paid. The bows of the 
flied scissor require no filing, all that is needed being to file off 
what is called a slight “fash” left by the stamp, which costs 
2d. per dozen. The result will be three-fold—the scissors will be 
put upon the market at less price, forged blades from Germany 
will no longer be needed, and a good many forges will be thrown 
out of employment, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE best that can be said about the trade of this district is, that 
it is no worse than it was last week; but the best is undoubtedly 
bad, and the probability of prices falling further keeps people from 
buying, except in small lots for immediate delivery. anufacturers 
in almost all departments are weak as regards their quotations, 
and find it very difficult to sell even at the reduced figures. More 
particularly are the finished iron and steel manufacturers in an 
unsatisfactory position, for the prices which they can realise for 
their produce are not such as will cover expenses; they have to 
reduce prices, owing to the keen competition among themselves 
and also with sellers in other districts, and they cannot obtain a 
corresponding relief in the cost of production. Pig iron and 
fuel are at relatively higher prices than the finished material 
realises, and though pig iron is falling in value, it does not 
decline so ee as the produce of the mills and forges. The 
situation is thus very unsatisfactory for proprietors of finished iron 
and steel works, and hardly any of them can employ their hands 
anything like full time, most being stopped on Mondays. More 
especially are the plate makers feeling the depression, and so little 
chance is there of making profits, that Messrs. Bolckow, Vaughan 
and Co. have ceased to quote for orders for this particular 
description of steel. Steel plates have been sold at prices 
very near those of iron, and never were at so low a figure 
as is now being taken. The low prices at present being 
quoted for plates and angles will enable shipbuilders to 
quote lower rates for new vessels, and they also have the 
advantage of reduced wages at the yards. Another favourable 
circumstance is the rise of freights, but that is what is usual at this 
particular period of the year, and unfortunately the better rates 
soon drop, so that we cannot count upon any permanency in the 
advances made within the last week or two. There is certainly 
more work for steamers than there has been for a long time past, - 
but that is customary when the close of the northern navigation 
season is so near at hand. The depression in the shipbuilding 
industry is so great that an improvement would be particularly 
welcome, but it is to be feared that it will not appear this winter. 
Under these circumstances it is difficult to see how the output 
of pig iron is to be maintained at its present rate without 
stocks increasing a good deal. So far the very heavy make has 
not proved too large, because there were to be completed 
contracts which accumulated during the stoppage caused by the 
Durham miners’ strike, but when the shipping season is over 
there must be a surplus, more especially as local trade will also 
require less, It is probable that, rather than blow out furnaces, 
the Cleveland makers will set themselves to fight for the custom 
of the Scotch founders and proprietors of mills and forges. These 
consumers last year took nearly an average of 35,000 tons per month 
of Cleveland pig iron—in one month the quantity was over 38,000 tons 
—but this year the average has not been over 16,000 tons monthly, 
and in one month only 3675 tons were forwarded. This falling-off 
in the demand on Scotch account has been due to the relatively 
higher prices of Cleveland iron ; but now the difference is much 
reduced, and a small further reduction in Cleveland prices will 
allow of the iron being once more profitably bought by the Scotch 
consumer. One furnace has been blown out by Messrs, Walker, 
Maynard, and Co., at the Redcar Ironworks, on account of the 
lining giving way; but there are no signs of any more being 
stopped. As yet the output is not in excess of requirements ; but 
it has ceased to be necessary to draw much out of Connal’s public 
warrant stores, and this month the stock there has only declined 
193 tons, the quantity held on Wednesday night being 10,637 tons, 

Pig iron makers have this week been taking lower prices than 
ruled last week, but the little business they have been able to 
transact has been in iron for immediate delivery. For No. 1 
Cleveland G,.M.B., which is more plentiful than it has been all the 
year, and is chiefly wanted on continental t, the quotati 
has been reduced to 41s., while for prompt f.o.b. deliveries of 
No. 3, while 39s. has been obtained by some of the makers, 38s, 9d. 
has been generally quoted, and 383, 6d. has been taken, indeed 
buyers will not now give more than the last-named figures, 
For Middlesbrough warrants, which were at 39s, 4}d. cash 
a week ago, the price has dropped ls. per ton, and there 
has actually been some business in them. No. 4 foundry 
is 37s. 9d.; grey forge, 36s. 9d.; mottled, 36s, 3d.; and 
white 36s. Loca) hematite is stronger, though the make is so 
large, and the steel trade so depressed. Thus mixed numbers are 
quoted 49s,, and 48s, 6d. is about the least that will be taken. 
Blast furnace coke holds its price well; indeed there is a tendency 
to advance. So many furnaces have been put in blast in this 
district and on the West Coast, that the demand for coke is in 
excess of the supply, and there is some difficulty in getting all that 
is required. Thus the price of coke is relatively higher than 
those of iron and steel. The quotations for pe | coke average 
13s. 3d. per ton delivered equal to Middlesbrough furnaces, 
and 15s, per ton f.o.b. 

The steel rail makers are still fully employed, but new contracts 
of importance are not offered. For heavy rails £4 2s, 6d, net at 








It is pretty clear that there are wages difficulties ahead, In- 





works is quoted, It is in the plate trade that the depression is 
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most marked, and £5 2s, 2d., less 24 ¥ cent., has been accepted 
in several cases for ship plates, though £5 5s., less 24 per ceut., is 
generally quoted. Messrs, Bolckow, Vaughan, and Co., having 
found the mixer which they have erected at the Eston Steel Works 
very advantageous in securing greater uniformity in the quality of 
the steel rails, &c., they have turned out, have decided upon havin 
two more constructed, each, like the first, to be able to hold 1 
tons at a time, and one of these is to be devoted specially to the 
mixing of hematite iron. The North-Eastern Steel Company are 
also erecting a mixer. 

The finished iron trade is ee | slack, and further reductions have 
been made in prices, so that relatively they are cheaper than the 
materials which the manufacturers employ. Common iron bars 
have fallen to £5 2s, 6d.; best bars to £5 12s. 6d.; best best bars 
to £6 12s, 6d.; iron ship plates to £4 17s. 6d.; iron girder plates 
to £5 2s. 6d.; iron boiler plates to £5 17s. 6d.; iron ship angles to 
£4 17s. 6d.; and iron engineering angles to £5 2s. 6d. per ton, all 
less 25 per cent. discount for cash on 10th of month following 
delivery and f.o.t. at producers’ works. Puddled bars are at 
£3 5s. net. 

The officials, foremen, and workmen of the North-Eastern Steel 
Works, Middlesbrough, will on Saturday present an illuminated 
address to Mr. Arthur Cooper, the managing director, congratu- 
lating him on being the recipient of this year’s Bessemer Gold 
Medal of the Iron and Steel Institute. 

The bridge-building firms in this district appear to be as well off 
as any; not only are they fully employed, but they have orders 
booked which will keep them so for months to come, as a rule. 
One leading firm has bridge work ordered for Egyptian railways 
which will afford regular employment over the whole of next year. 
Home orders are also valuable, and the low prices of materials will 
tend to induce railway companies to proceed with the replacing or 
repairing of bridges without delay. They could hardly have a 
better opportunity of getting the work done cheaply. Shipbuilders 
and engineers, the latter especially, are badly situated, and pros- 
om are not encouraging. Messrs. Blair and Co., Stockton-on- 

‘ees, one of the chief engineering firms in the North, have had to 
pay off a considerable number of their hands, and those that 
remain have to submit to a reduction in wages—those receiving 
over 30s. per week to be reduced Is. 6d., and those receiving under 
30s. to have 1s, a week taken off. Wrought iron tube makers are 
fairly well occupied, as are also the galvanisers and wire manu- 
facturers. Wire rope makers are not so much affected by 
depression as the generality of traders, because the collieries are 
doing a fair trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a quiet business in the Glasgow pig iron market 
this week. Scotch warrants have sold from 41s. 54d. to 41s. 74d. 
cash; Cleveland warrants from 38s. 3d. to 38s. 6d.; and hematite 
48s. 6d. to 48s. 9d. The brokers are generally against the market, 
on the and chiefly that stocks are evidently accumulating at 
Middlesbrough. 

The prices of makers’ iron are as follow:—G.M.B., f.0.b, at 
Glasgow, Nos. 1 and 3, 42s. > Meg ton; Monkland and 
Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, No. 1, 48s. 6d.; 
No. 3, 46s. 6d.; Gartsherrie and Calder, Nos. 1, 51s. 6d.; Nos. 3, 
47s, 6d.; Langloan, No. 1, 52s, 6d.; No. 8, 46s. 6d.; Sum- 
1, 52s, 6d.; No. 3, 47s. 6d.; Coltness, No. 1, 

6d.; No. 3, 49s, 6d.; Glengarnock, at Ardrossan, N 
50s. 6d.; No. 3, 47s.; Dalmelli m, No. 1, 49s.; No. 8, 47s. 
Eglinton, No. 1, 47s. 6d.; No, 3, 6d.; Shotts, at Leith, No. 1 
52s, 6d.; No. 3, 49s. 6d.; Carron, at Grangemouth, No, 1, 53s,; 
No. 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
were only 5332 tons, compared with 6338 in the corresponding 
week of last year. The United States took 525 tons, Canada 612, 
Germany 970, Italy 610, Australia 470, India 30, France 70, Hol- 
land 155, other countries 318, the coastwise shipments being 
1462 tons, against 2723 in the co nding week of 1891. 

There are seventy-eight furnaces in blast in Scotland, being the 
wae number as last week, compared with seventy-six at this time 
ast year. 

The stock of pig iron in G w warrant stores was reduced in 
the past week by upwards of 4000 tons. The uantity of iron of 
the quality that goes into store now being produced is compara- 
tively small, probably not over 1500 tons per week, and makers’ 
stocks of special brands are still understood to be on the decrease. 
There is a larger consumption of Scotch iron going on at home just 
now than might be supposed from the general condition of the iron 
trade. Much of it is required in connection with railway works 
that are now proceeding in Glasgow and the West of Scotland. 
These works are proving a t benefit to working people at 
present, when the shipbuilding industry is getting so much 
depressed. The wages disbursed in Glasgow alone just now for 
these undertakings is stated to be not less than £40,000 per week, 
and but for the employment which these schemes afford, it is 
thought that by this time the distress among the working classes 
would have been extreme. 

In view of the fact that hematite pig iron has been rather 
falling in price within the last week or two, it is considered not 
a little remarkable that the output of this class of iron is at 
present so comparatively large. No doubt a considerable part of 
the make is absorbed in railway and bridge work, but that is not 
thought sufficient for it all. The idea, therefore, prevails that 
some makers must be adding materially to their stocks of hematite, 
with the belief that they will obtain better prices for it on the 
recurrence of activity in the steel industry. 

The hematite ore imported into the Clyde from Spain in 
Septemb ted to 30,760 tons, against 26,050 in the same 
; pth od, nine months the aye of this ore 
aggregate no less t ,000 tons, perhaps the largest import 
that has taken place in a similar period of tn In Gen co! ~7 
ing period of last year the total was but 185,208 tons; but that 

uantity, again, was exceptionally small—in consequence of the 
rnaces being nearly all out of blast for months last year, through 
the furnacemen’s strike. The total import in the same nine 
months of 1890 was 411,775 tons. There is more doing in the ore 
import trade now than of late ; business was impeded for several 
weeks by the quarantine required of Glasgow vessels at Spanish 
ports ; but that is now done away with. The freight from Bilbao 
to Glasgow is 6s. per ton. 

There is no improvement to report in the steel trade. In addition 
to the two large cargo boats placed on the Clyde by the Inman line, 
several vessels hate been contracted for by private owners. But 
the work coming to hand is but as a drop in the bucket to what is 

uired to keep the busy yards and engine shops of the Clyde 
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month last year. 


fully occupied. Men are now being discha regularly week by 
— the numbers of the unemployed will soon greatly 
swelled. 


The freight market has been aaponion in various directions. 
Rates have advanced home from the Black Sea, San Francisco, 
and the West Coast of South America to a very marked extent, 
There is still much lee-way to make up, however, before the 
shipping business gets into that position that it weuld call for 
additional tonnage being constructed. Yet, that there is some 
movement in busi is undeniable, and if the improvement in 
silver continues, we are likely to hear a good deal of our Indian 
trade before long. 

Merchants dealing with India report that there is more appear- 
ance of business. Inquiries are more numerous than of late. ey 
have been selling a greater quantity of copper, for example, and 
the lowest is so good in India that much is expected from it. 





During September 3474 tons of copper ore were imported into 
the Clyde, against 3594 in the same month of 1891. 


@ arrivals 








of the last nine months reach 37,210 tons, against 38,577 in the 
corresponding — of last year. 

The malleable iron trade of the West of Scotland is in a very 
depressed state, with little prospect of an early improvement. 
The backward condition of the weather for the harvest has 
induced a feeling of depression in the home department of the 
trade, and the export demand continues poor. There is no change 
in prices. Common bars are quoted £5 10s, to £5 17s, 6d., and 
best bars up to £6 7s, 6d., less the usual 5 per cent. discount, 

The coal trade is dull, and the tendency is undoubtedly back- 
ward. Some more inquiry is experienced for household sorts, 
owing to colder weather; but this does not nearly make up for the 
great decrease of consumption in the industrial branch. The 
shipping demand is also easing off, the Baltic trade being now 
practically over for the season. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE time has been regarded as favourable for endeavouring todo 
away with the obnoxious holiday known as ‘‘ Mabon’s.” The abuse 
of this holiday is notorious, It has led the younger portion of the 
colliers—and a marked section of the older—to scatter their money 
broadcast, and the injury to the coalowners has been very great, as 
a considerable outlay has been going on in every colliery and not a 
ton of coal sent to the surface, The opinion of coalowners and 
managers is strongly against the continuance of the holiday ; and 
now that some collieries are only working two days a-week, it is to 
be hoped that the reasonable majority of the men will agree to its 
being brought to an end. 

Notwithstanding the depression in the coal trade, there is still a 
substantial quantity being shipped. Last week the total shipments 
from the ports of Cardiff totalled 264,385 tons ; a very fair export, 
taking all things into consideration, and fully 14,000 tons above the 
average this time last year. The Bute Docks total was 145,216 tons, 
and coupling this with 26,674 tons imports, a fairly-busy week’s 
work is represented; and, judging from this week’s shipments 
going on, this week’s total will be satisfactory. 

It will be seen from latest quotations that prices have not fallen 
any lower. In fact, it is evident that coalowners will strongly 
resist any further decline, for when prices near 10s. at port it is 
very close to cost. Best steam coal, mid-week, Cardiff, was quoted 
at 10s. 9d. to 11s, 3d., but good samples of steam sold for less, and 
seconds realised only 10s, 3d. to 10s. 6d.; Monmouthshire, from 
10s.; small, 5s, 6d. to 6s. House coal is in improved demand, and 
prices are better. Best qualities are now at 12s. 6d. to 12s, 9d.; 
agg lls. 6d. to 12s.; brush, from 9s. 3d.; No. 3 Rhondda, from 

s. 3d. 

It is expected that an early meeting next month will take place 
between the representatives of the coalowners and the colliers, in 
the effort to formulate a governing scale. The points to be debated 
are important, and, it may be fully anticipated, will be keenly dis- 
cussed. One is the admission of the press; the second, the appoint- 
ment of an umpire; third, the vital one of percentages; and 
another, only lately introduced, the desirability of joint action as 
regulating the price of coal. The last is in many respects revolu- 
tionary, and one critic has suggested that it means even a repre- 
sentative of colliers on Change. 

N ao seems to be getting its share of good news, Lately the 
Ebbw Vale men iy secured a substantial contract for steel rails 
for the Transvaal, which will benefit the port, and now I have 
another good item to record, Messrs. Watts, Ward and Co., having 
obtained the contract for the supply of a large quantity of steam 
coal to the Egyptian Railway Goamene. The total is stated to be 
between 50,000 and 100,000 tons, and the contract, I hear, to be 
delivered at 15s, 9d. c.i.f. on quay Alexandria. This figure is just 
3s. per ton less than last contract, and that it is close shaving is 
— by the fact that the price tendered by competitors was only 
ld 


While the colliers are busily occupied in discussing the future 
‘“scale,” the iron and steel workers, and the mechanics are 
similarly engaged, and both are in a like position of doing so in the 
time of a falling market and drooping wages. Still, at present, 
the colliers are much better off than the workmen in the sister in- 
dustry. The collier has yet a living wage, but the majority of iron 
and steel workers, the ordinary labourer especially, can scarcely be 
said to get that. Some are as low as ls. 7d. per day, others 
ls. 10d. and 2s., and I have met with good workmen who only 
realise 16s, a week. 

Iron, steel, and tin-plate quotations remain, but the business 
done in all departments is small. It is recognised that quotations 
have reached the lowest mark. Steel rails and steel bars are in 
lessened demand, and tin-plate prospects are such that as orders 
run out in the steel works, depression must follow. The trade of 
Cyfarthfa is with little exception confined to tin bars, and it is a 
high compliment to the character of the Cyfarthfa brand, that 
even in bad times like the present it goes well. There was again 
a large clearance of tin-plates from Swansea last week, 67,475 
boxes, but as the aang | received from works exceeded 70,000 
boxes, stocks are again slightly on the increase. They now stand 
at 149,827 boxes, Another large clearance is expected, which will 
bring this down, and it is certain that higher prices must prevail. 
It would not be at all surprising for a bold speculator to clear 
stocks and hold them a little, as American make is not at all 
satisfactory, and cannot be expected to befora time. Old furnaces 
matured, and maintained at regular heat for years, produce a far 
better iron than new furnaces, or old re-started after lying idle ; 
and new weed 5 into the same category, especially when old hands 
are represented by new learners, 

The demand for patent fuel is increasing, and as a consequence 
a slight advance has taken place in price. Cardiff and Swansea 

rices are 10s, 9d. to 11s. The principal cargoes from Swansea 
week were: France, 2160 tons ; ria, 1500; Italy, 950; 
and Spain, 650. Coke is in a little better request. Prices: Fur- 
nace, 16s, to 17s.; foundry, 19s. to 19s. 6d. Swansea prices 14s, 
to 15s., and 17s. to 18s. Pitwood market is rather dull. Prices, 
from 15s., Cardiff ; 17s. to 17s, 3d., Swansea. 

On ’Change, Swansea, the following quotations ruled mid- 
week :—Glasgow pig, 41s, 54d.; Middlesborough, 38s. 6d.; hema- 
tite, to 492.; steel rails, heavy sections, £4 2s, 6d. to £4 5s.; 
tight, £5 10s. to £5 15s.; sheet iron, £6 10s. to £7; steel, £7 10s, 
to £8 10s.; Bessemer tin bars, £4 12s, 6d. to £4 15s, ; Siemens, 
£5 to £5 2s, 6d.; Welsh bars, £5 15s. to £6. 

Tin-plates remain as quoted, but forward business cannot be 
eo g at these rates, quoted on ’Change:—Bessemer, coke, 12s, 
to 12s.3d; Siemens, 12s, 3d. to 12s, 6d.; ternes, 22s., 24s, and 26s, ; 
best charcoal, 13s. 6d. to 13s, 9d. Block tin is advancing, and 
peices are now £95 to £95 5s. 

The building strike at Cardiff is still waging. This week several 
bodies of masons were introduced into the town, and the proba- 
bility is that the strike will gradually die out, many old hands 
finding labour elsewhere. 

Electric lighting is to the front at Bridgend and Cardiff, 
Enormous heaps of Bessemer slag are being accumulated at 
Cyfarthfa and Dowlais works, and as this contains a a per- 
centage of lime and phosphorus, it could be utilised on the ty 
ground of the hills to advantage. It would be well that before 
entering into the manure ranks, careful analysis should be made, 
as even a small percentage of calcium chloride would be injurious 
to vegetation. 

Several prosecutions against colliers have been beard for smoking 
in collieries, or carrying matches. 

Coal contracts are being entered upon from 2s, to 4s. under the 
fi of last December. Messrs. Nixon have secured a large one, 
which will last several months into the new year. 

The Bristol Docks extension scheme has found favour with the 
citizens, and at an important meeting it was strongly advocated 
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and carried, and further to promote a Bill to construct a 


line to connect the Great Western and Portishead lines, rnp 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE condition of the iron business in the various districts through. 
out the country is reported much the same as of late, It is only in 
exceptional cases where trade is returned as more than moderate 
a great number of works being but insufficiently employed, : 

he Silesian iron trade has in no way altered since last week 
With regard to pig iron, consumption is about equal to production: 
rices may be regarded as pretty firm, on the whole. A somewhat 
ivelier feeling exists in the finished iron department, where bars 
are in fair request at pretty firm quotations. Girders, too, hayg 
been well inquired for in some special cases. The business doin 
in sheets may be termed a good one; plates, on the other hand 
are neglected, boilermakers being insu ciently and very irregularly 
occupied, 
yo no change of any weight can be reported to 
have taken place on the iron market during the week. A fairly. 
satisfactory tone has been maintained in the pig iron as well as jn 
the malleable iron trade; where bars, for instance, are in lively 
request. Plates are only partially-well inquired for. Official 
— have remained the same as previously mentioned, Ip 
ohemia as well as in Galicia demand is reported to have decidedly 
improved of late, especially for bars and plates and manufactured 
goods. Prices got may be regarded as fairly satisfactory. The 
Austrian-Hungarian Board of Trade returns show import and 
export business in ores, iron, manufactured goods, machines, coal 
and coke to have been :— 


Import. 

August, January to August, 

. ¢ ’ ay 

1892. 1891. 1892. 1891. 

(100 kilogs.) (100 kilogs.) 
Iron ore .. 70,165 .. 92,629 548,929 .. 521,997 
ore .. 105 .. 118 2,501 .. 1,805 
Copper ore ee 762... 611 6,088 .. 5,725 
ss ia ss a6 8,636 .. 5 21,830 .. 2,427 
Cobalt and nickel ore.. 438 . 97 2,209 .. 1,007 
Manganese ore oe 377. 116 .. 3,801 .. 2,427 
TINGS cc co cc oe «(SO816.. 20,881 .. 206,933 .. 203,081 

Iron and iron manufac- 

tured goods.. .. .. 08,408 .. 72,568... 615,232 .. 587,758 
Hardware ° $0,939 .. 31,710... 255,858 220,530 
Machines, &c. 81,188 .. 26,659 .. 233,857 201,164 
Brown coal +. 14,545 . 13,875 .. .. 180,744... 104,295 
Pitcoal .. .. --2,951,079 ..8,001,106 ..  ..20,158,987 ..23,387,164 
Coke... .. .. of eo 198,460... 191,995 .. .. 1,474,701 .. 1,609,005 


Of the import in August the greater part of the ores falls to 
Germany; of iron and iron manufactured goods to Germany 
(46,151 q.) and England (48,952q.). Hardware, from Germany 
24,372 q., and England 2494q. Machines, &c., from Germany 


18,234 43 England 11,209q. Brown coal 12,165q., pit coal 

2,899,582 q., and coke 193,811 4., from Germany, 
Export. 
August. January to August, 
© . 1 
1892. 1891. 1892. 1891, 
(100 kilogs.) (100 kilogs.) 

Iron ore .. 91,148 .. 62,042 .. 760,799 .. 565,618 

Lead ore .. 2,978 .. 8,885 .. 26,587 .. 20,008 

Copper ore _ ee oo 19... 7 

Zinc ore .. ery) 9,346 .. 4,595 .. 77,663 .. 50,875 

Manganese ore .. .. 5,051 .. BAO oe 00 27,441 .. 72,872 

Cobalt and nickelore.. — = eae 1,518 .. 1,567 

MB so ce cc oo 9,871 .. 6,160 .. 52,799 .. 68,099 

Tron and iron manufac- 

tured goods.. .. .. 80,883 .. 28,680 . 283,527 .. 329,118 

Hardware -. o- 6,668 .. 6,663 . 58,465 .. 49,598 

Machines, &c... oe 7,767 .. 8,668 .. .. 48,697 .. 60,209 

Brown c ° «4,449,104 ..6,191,478 ..  ..43,226,745 ..46,104,581 

Pit coal +. 514,865 .. 469,822 .. .. 4,188,479 .. 4,937,205 

Coke .. 76,662 . 76,273 .. 73,093 .. 460,795 


Of export in the month of August the greater part of ore was 
sold to Germany. Iron and iron manufactured goods: To 
Germany, 6315 q.; to Servia, 5644 q.; to Italy, 5172 q.; Roumania, 
3470 q.; Russia, 2068 q.; Turkey, 1724q. Hardware: To Germany, 
3167 q. Machines: To Roumania, 2760 q.; Servia, 1282 q.; Russia, 
1308 q.; to Germany, 761q. Of brown coal 4,424,417 q. were 
exported to Germany, 20,015 q. to Italy ; 409,142 q. pit coal were 
sent to Germany, 48,620 q. to Italy, and 18,155 q, to Roumania, 
Of coke 66,651 q. were exported to Russia, and 8115q. to 
Germany. With regard to the business in scythes, 760 q. were 
ex in August, against 478 q. in August, 1891. Of these 
69) a. went to Russia, 49 q. to Germany, 9 q. to Roumania, 4 q. to 
Italy, and 1 q. to Switzerland. From January to August 25,448 q. 
were exported, against 27,674 q. for the same period the year 
before, 

There is but a very limited business being transacted on the 
French iron market, generally speaking, prices showing a decidedly 
decreasing tendency. It is = in specially favoured cases that 
merchant bars fetch the official quotation of 150f. p.t., 146f. to 
148f. being the price generally granted. The same may be told of 

irders, which are willingly sold at 156f. to 158f. p.t., although 

60f. to 165f. has been fixed as list quotation, 

Business on the Belgian iron market remains in much the 
same unsettled and unsatisfactory condition as reported for 
the last two or three months, the continued downward move- 
ment checking all buying of any moment. For pig iron, as well as 
for manufactured iron, there is but an insufficient demand coming 
forward, limitation of production and selling at any price being 
the order of the day. Export trade to France and to the Low 
Countries leaves very much to be desired. Merchant bars con- 
tinue to be quoted 120f. p.t. 

In Rheinland- Westphalia the business doing in the iron and steel 
trade continues, generally, of a quiet and rather limited descrip- 
tion, with prices about as last quoted, There is much quietness in 
the pig trade as regards new work, most establishments complain- 
ing of want of employment and low prices, which are stil] in no 
proportion to those of the raw materials, Stocks have been 
increasing here and there, The malleable iron industry remains 
without any noticeable new feature. There is, perhaps, rather & 
downward movement perceptible in some parts. Bars are a trifle 
less actively inquired for than during previous weeks, Girders 
have remained unaltered, both with regard to prices and demand. 
Prices are not likely to move in an upward direction for the near 
future. A quiet but steady business is being transacted in the 
plate department, although here as well as in the bar trade orders 
are coming in less frequently. Specifications of previous date will 
secure pretty fair employment to the works for some time to come. 
The same may be told of sheets, demand being pretty good, while 
prices are reported as unremunerative. Drawn wire and wire nails, 
as well as rivets, have remained unchanged, An irregular 
employment is being carried on at the machine and wagon 
factories, the time for a decided improvement having evidently 
not yet come. ‘The wagon factories are feeling the want of 
activity more keenly from week to week. There are, however, 
some fairly good orders holding out. Besides 1120 load wagons for 
Cologne, the Elberfeld Railway Administration has invited tenders 
for the supply of 600 load wagons. An order for 4500 t. steel 
rails is to 44 iven out shortly. At a tendering for sleepers for 
the Rethens tebe Administration M. 115 p.t. was the lowest 
offer, others askin; M. 118 p.t. Fish-plates were offered lowest at 
M. 93°85 and M. 110 p.t. 

German export of coal, coke, and artificial coal to Italy, vid 
Gotthard Railway was, in the month of August, 1892, 2189t. 
(+159 t) from Rheinland-Westphalia, and 700t. (+170t.) from 
the Saarbriicken district. ~ , 

The value of goods exported from Chemnitz to America during 
the last quarter is reported to have been 55,772 dols, less than 
during the same period in previous year. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 15th. 

Tue great activity in commercial and industrial 
channels has decreased surplus reserves to a lower 
point than usual. Great industrial activity pre- 
vails throughout the States, but prices for most 
products are low. ; a 

The iron and steel trades are active. Pig iron 
production is at a standstill. Merchant iron, 
plate, and structural mills are all crowded with 
work. Bridge builders have new contracts on 
hand requiring over 20,000 tons of material, 
and locomotive builders have a winter’s work 
secured, " 

Notwithstanding the enormous railroad traffic, 
freight rates have been cut down from time to 
time on all the larger railway systems, 

The coal trade is very active, and mining 
regions, except where strikes prevail, are running 
full time. ‘ ; 

The tin-plate industry is growing, but many of 
the projected mills will not be built until after 
November. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday the steam trawlers Monmouth and 
Datura left the yard of Sir Raylton Dixon and 
Co, for their official trial trips, which were in 
every way most successful. Both vessels are 
fitted with all the latest improvements to fit 
them for the special trade for which they have 
been built. The principal dimensions are :— 
Length over all, 107ft. 8in.; beam, 20ft. 5in.; 
depth, moulded, llft. 8in, The engines have 
been fitted by the North-Eastern Marine Engi- 
neering Company, the sizes being 16in. and 32in, 
by 22in. stroke, with a large boiler, working at 
100 lb. pressure. 

On Monday Sir Raylton Dixon and Co, launched 
from their No. 2 Dockyard, Middlesbrough, the 
steam trawlers Escallonia and Circe, the former 
of which has been built to the order of Mr. C. 
Morley, of Waterford, and is the third similar 
vessel which these builders have lately launched 
for this gentleman. The principal dimensions 
are :—Length over all, 107ft. 8in. by 20ft. 5in. 
beam by 11ft, 8in. moulded depth, and they will 
be fitted with engines by the North-Eastern 
Marine Engineering Company, of Sunderland, 
the cylinders being 16in. and 32in. by 22in. 
stroke, with a large boiler working at 100 lb. 
pressure. 

THE 8.8, Ramillies, recently built by Messrs. 
Wm. Gray and Co, for Messrs. John Cory and 
Sons, Cardiff, went on her trial trip in rather 
stormy weather on the 13th inst., and after a 
most successful trial, in which everything in the 
engine-room worked in the most perfect manner 
possible, she proceeded on her light ship voyage 
across the Atlantic. She is 324ft. long over all, 
40ft. 6in. beam, and 23ft. 8hin. depth moulded, 
and takes Lloyd’s highest class. The engines 
have been supplied by the Central Marine Engine 
Works of Messrs, Wm. Gray and Co., and are of 
their well-known triple-expansion type, having 
cylinders 24in., 38in., and 64in., by 42in. stroke, 
which are supplied with steam by two large steel 
boilers working at a pressure of 1601b. per square 
inch, At the trial trip the owners were repre- 
sented by Mr. J. Ferrier, under whose superin- 
tendence the engines have been built, and the 
engine builders by Mr. T. Mudd. 

be large self-propelling steam dredger Bollin, 
lately built and engined by Messrs, Fleming and 
Ferguson, Paisley, for the Manchester Ship Canal 
Company—Mr. E er Williams, C.E., engi- 
neer—has just been floated and tested to the 
complete satisfaction of the canal representatives. 
This machine can easily cut and lift 5CO tons of 
hard material, such as boulder clay, per hour, 
and has shoots so fitted that material can be dis- 
charged into barges alongside, or on to a travel- 
ling elevator passing across the after-end of 
machine, and delivering direct into wagons on 
the banks of canal, The engines are compound 
surface-condensing, of 500-horse power, and are 
fitted for propelling the dredger as well as driving 
the buckets, The gearing and buckets are all of 
steel of special quality. Three bevelled triple- 
powered steam winches are fitted fore and aft 
for mooring and manipulating the dredger when 
working; independent engines and gearing being 
used for ladder lifting, shoot regulating, &c. This 
dredger was put together in Paisley, then taken 
down and rebuilt by Messrs, Fleming and 
Ferguson in adry cutting of the Manchester Ship 
Canal, with dams at either end. After being 
completed there, water was gradually admitted, 
and dredger floated up to level of water im river 
Mersey, which runs t end of cutting. It was 
intended that the Bollin should cut her way 
through the actual dam at end of cutting and get 
into the Mersey. The necessity for this was 
however, done away with on account of the flood 
at end of last week having raised the water so 
high that the dredger was able to steam over the 
top of dam and get to intended position, where 
she was at once put to work. It is machines 
such as this that are required to bring the open- 
ing of the canal within an early date. 

@ large twin-screw hopper barge No. 1, 
lately built and engined by Messrs, Fleming and 
Ferguson, Paisley, for the Clyde tru ames 
Dean, C.E., engineer—was taken down the river 
for trial on Saturday. Representatives from the 
several Departments of the Trust were present. 
The mean of the runs on the measured knot at 
Skelmorlie gave a speed of 10°5 knots per hour, 
with a very full load on board. This barge can 
carry nearly three times as much as the largest 
of the present fleet, She is driven by two sets 
of independent steam-handled triple-expansion 
engines, taking steam from two large boilers at 
150 1b, pressure, and indicating over 1000 horse- 
power, Water ballast tanks are built on either 
side of the hoppers for trimming, with large 
centrifugal pump for discharging. The hopper 
doors are let go by triggers on door gear, the 
potion being instantaneous, the lifting being done 
Y two sets of engines, capable o lifting the 
whole of the doors in three minutes, There is 

steam steering gear fitted on bridge, steam 
capstan on deck aft, and steam windlass on fore- 
castle forward. All the machinery on board has 





all concerned. The wisdom of the policy of the 
Trust in building this increased size of barge is 
self-evident, when it is considered that the new 
barge will convey the dredgings to the same 
distance as the present barges at about half the 
cost, thus reducing the denling expenditure ina 
marked degree, No, 3 barge, a duplicate of 
No. 1, and the large dredger Cairndhu, both 
being built by Messrs, Fleming and Ferguson 
for the Clyde Trust, are nearing completion, and 
will be delivered next week. 

The Fairfield Shipbuilding and Engineering 
Company | hed on Wednesday, 12th, from 
its yard at Govan, a handsomely modelled 
twin-screw steamer, built to the order of the 
Commissioners of Northern Lighthouses, and 
intended for service in connection with the Orkney 
and Shetland lights, including the Stile Skerry, 
which lies forty miles to the westward of Orkney 
and the Fair Isle light, situated midway between 
the Orkneys and Shetland on the island of that 
name. As the vessel will thus have frequently to 
cross the Pentland Firth and the ‘‘ Roost” between 
Orkney and Fair Isle, she has been constructed of 
great strength, sufficient to enable her practi- 
cally to keep at sea in all kinds of weather. 
The Pole Star, as the vessel was named on 
leaving the ways by Miss Netta, daughter of Mr. 
William Ivory, Sheriff of Inverness-shire, is of the 
following dimensions :—Length, 175ft.; breadth, 
26ft. 6in.; depth, 14ft.6in. She is built through- 
out of best Siemens-Martin mild steel on the lap- 
butt principle ; will class 100 Al at Lloyd’s, and 
be fully up to the requirements of the Board of 
Trade, She is built with top-gallant forecastle, 
bridge, and deck-house aft, and, when ready for 
sea, will be rig; with two-pole masts, having 
fore-and-aft sails. The foremast will be fitted 
with a strong derrick and gear for working buoys, 
Two sets of triple-expansion engines will be fitted 
on board, each set having three cylinders 14}in., 
24in., and 39in. diameter by a 2ft. stroke, which 
are calculated to maintain a mean speed of 
13 knots at sea. The shafting is all of steel and 
the propeller blades of manganese bronze, Steam 
will be supplied from two single-ended cylindrical 
and tubular boilers, fitted with corrugated 
furnaces, and working at a pressure of 160 lb. to 
the square inch. In addition to steam steering 
gear and a direct-acting steam windlass, the 
vessel is fitted with two powerful steam winches; 
a full complement of boats and life-saving appli- 
ances is also provided. Accommodation for the 
Commissioners and their officials is provided in a 
handsome saloon, with five state-rooms, finished 
in polished hard woods with suitable upholstery. 
The officers and engineers will be dated 
in the bridge-house and the crew forward. Cargo 
holds are provided fore-and-aft for the conveyance 
of oil and stores to the various lighthouses, and 
also for storage of buoys when the vessel is 
engaged in that service. The construction of the 
Pole Star has been carried out under the personal 
care and supervision of the Commissioners’ super- 
intendent, Mr. James Muirhead. 














THE PATENT JOURNAL. 
Condensed from ‘The Iwstrated Official Journal of 


Application for Letters Patent. 


«’» When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italicr, 

5th October, 1892, 

17,715. Frames in Wire Mattresses, R. W. Newton, 
Manchester. 

17,716. WinpLasses, T, M. Grant and A. Kelly, Glas- 


gow. 

17,717. EvecrricaL Macuines, H. J. Avery and E. 
Morand, Birmingham. 

17,718. ELECTRICAL TELEPHONE RECEIVERS, H. Rose, 


ndon. 

17,719. FasTENER for Ropes, H. Sykes and E. Jackson, 
ndon. 

17,7 0. Retease Hook, H. Stanning and F. 8. Perkins, 


Loudon, 
17,721. SuHives and Buyes for Casks, A. Hartley, 
Brighton. 
17,722. Pepats for Ve.Locipepes, P. L. Renouf, 
Coventry. 
17,723. Print Wasners, A. Radcliffe and The Sun 
Camera Company, Halifax. 
17,724. Bencn for Dentists, G. E. Gornioley.—(G. W. 
Melotte and C. N. Clinton, United States ) 
17,725. Lirnocrapaic Printino, F. W. Oliver and A. 
Gray, London, 
17 —, VELocIPEDES with PNeumatic Tires, N. Noél, 
on. 
17,727. Game and Apparatus therefor, F. E. V. Taylor, 
ewell, 
17,728. Waste WAaTER-CLOsETS, J. and A. Duckett, 
ie | 
17,729. Winpow Sasues, H. Millar and J. Varley, 
Newcastle-on-Tyne, 
17,730. PRESERVER Vest, L. W. R. Butler, London. 
17,731. Leap Winpow Decoration, L. W. R. Butler, 
ndon. 
17,732. Gas Enaint Exnaust Revigver, A. Paton, 


8. 
17,733. Maxkrne Bricks, J. Wallace, Belfast. 
17,734. Waste WatTER-cLosets, W. Whitaker, jun., 


alifax. 
17,735. Pappinc of SHin Guarps, W. Stewart, Glas- 
gow. 
17,736. Frtuina Jam or Jetty into Jars, W. Lindsay, 
Manchester. 
—— MeTALLic Sprines, J. B. Brooks, Birming- 
m. 
17,738. CLosuRE Pneumatic Tire, A. Wood, Rams- 
bottom, 
17,739. TREATING GuTTA - PERCHA, R. Hutchinson, 
iw. 
17,740. Moutp Apparatus, 8. Alley and J. A, Mac- 
e 


m, Birm: > 
17,742. Toy, L. M. Ward, London, 
17,748. Arc Execrric Lamps, E. de Pass.—(L. Bardon, 


n, Glasgow. 
_. Howpers for Lasets, W. Corah, jun., and W. 


France.) 

17,744. ATTACHING ARTICLES to Rops, P. Schilling, 
London. 

17,745. New RELEASE ATTACHMENT, G. R. Phipps, 
London. 

17,746. Fetiozs, C. K. Welch and H. du Cros, 
London. 

17,747. TorLet Comps, W. H. Bridgman, London. 

17,748. Game, A. G. Emans, London. 

17,749. Tosacco Poucues, G. J. Monger, London. 

17,750. Ess, C. Campbell, London. 

— Door Lock Switcn, G, F. Redfern.—(C. Green, 

“ SypHons for AERATED Liquips, H. L. Phillips, 

ni 


on, 
17,758. UNBREAKABLE Cricket Bat, H. Emerson, 
mn 





had a full trial, and gave complete satisfaction to 


17,755. Sarery Fasteninos for Scarr Pins, &c., A. 
Appleby, Liverpool. 
17,756. Macuine Sroxers, E. and A. W. Bennis, Liver- 


17757. Pencits, &., C. H. Adkins. Liverpool. 

17,758. Aquariums, J. Westaway, North Devon. 
17,759. Worm Wueets, P. Wallace, London. 

17,760. ATMOSPHERICAL VENTILATION, V. Poltavtseff, 
London. 

17,761. Rorary Steam Enorne, W. W. Horn.—(W. B. 
Coulter, United States ) 

17,762. Pockets of CLoruine, A.J. Abraham, London. 
17,763. Apparatus for Grinpine Grass, J. W. Bonta, 


mdon. 

17,764. Punkan WuHeEcz s, T. H. Biggs, London. 

17,765. TRANSFERRING Desicns to Grass, A. Martyn, 
London. 

17,766. Puorocraruic DeveLorinc Souutions, R. G. 
Williams, London. 

17,767. DevELoPpiInG ExposED PHOTOGRAPHIC PLATES, 
R. G. Williams, London. 

17,768. Sotutions for Toninc PHorTocRapPHic PRINTs, 
R. G. Williams, London. 

17,769. Topacco Poccues, R. J. Shannon and 8. Castle, 
jun., London. 

17,770. Azo Cotournrnc Marrers, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 


Germany. 
17,771. Typxz-writrers, A. H. Huth, London. 
17,772. Sipe Sappues, A. E. Morris, London. 
17,778. Coatinc Merat Puiates with Tin, &c., D. BR. 
Jenkins, London. 


6th October, 1892. 


17,774. DyNAMO-ELECTRIC Macutngs, E. W. Cowan and 
W. P. J. Fawcus, Chester. 

17,775. Steam Borvers, A. Gray, London 

> ane Carpinc Enoines, J. Baxter, 


17,777. Cycie Cap, H. Fair, London. 

17,778. Cycixes, W. H. Nance, Sheffield. 

17,779. Automatic VENTILATOR, H. Adeane and F. 0. 
Frye, London. 

17,780. Too. Hoiper, P. Hancock, Longport. 

17,781. SampLe and Perrer Box ComBineD, J. Thropp, 
Birmingham. 

17,782, Securine or Binpina Cioru, R. Lawrence, 
anchester. 

17,788. ADVERTISING, D. Pearman, London. 

17,784. DouBLE Piston and Piston-Rop, R. E. Bradford, 


mdon. 

17,785. Courtine Trucks, P. Williams and J. and G. 
orris, Manchester. 

17,786. Gas Jets, 8. Gratrix, jun., and Brother, Ld., 
and H. Brocklesby, Manchester. 

17,787. Miners’ Saretry Lamps, H. Hubner, Man- 
chester. 

17,788. Wixp Guarp, E. and W. Smedley, and C. Bell, 


pley. 
17,789. Sasssamene Focussinc ATTACHMENT, F. Parsons, 
naon. 
17,790. TRansMITTING Power, T. Dhunjeebhoy, Man- 
chester. 
17,791. ‘‘ Horse” or Rest for Casxs, G. H. Tucker, 
Bristol 


17,792. Friction Ciurcues, H. 8. Nicholson, Halifax. 

17,793. Water DuistRipuTinc APPARATUS, J. 
McNaughton, Manchester. 

17,794. Cocks or Taps, W. Bradley, Sheffield. 

— ee C.utcues, F. L. Croft and H. Chris- 


, Bradford. 
17,796. APPLICATION of VENEERS, &c., L. Wilson, Man- 
chester. 
17,797. Screw Nuts, R. Wallwork, Manchester. 
17,798. Ispicatina the Dravent of Suips, J. B. 


urray, ‘ow. 

17,799. Gtazine the Surrace of Bons, H. Young, 
on. 

a Stone Pianinc Macuines, J. G. Faulds, 
iw. 

17,801. Surps’ Firtincs, Berrus, &c., W. P. Hoskins, 

g! 5 

17,802. Manuracture of Ficurep Corus, G. Mort, 

Bradford 


ord, 
17,803. Cootine Burrer, J. Thornber and G, Roger- 
son, Manchester. 
17,804. Gotr CLeEk, J. Smith, Edinburgh. 
17,805. Cycte Lamps and Burners, J. Harrison, Bir- 


ming! 3 
17,806. Fittine Botrizs, E. 8. Chavasse and W. W. 
8 irmingham 


an g) " 

ee. — Gear for Cycies, G. L. Platnauer, 
irmingham. 

a ene of Picments, M. N. d’Andria, 


17,809. Lascey CLoruina, N. Browne. —(G. Colditz, 
sen., Germany. 

17,810. Decorative PLaqugs, &c., E. Jumeau, London. 

17,811. Tapestry Carpets, &c., P. F. Allen, London. 

17,812. Twist Lace Fasrics, W. H. Farmer, London. 

17,818. Music Toots, Brooks, Limited, and J. A. 
Cruickshank.—(— Palmer, France.) 

17,814. Curistmas Carns, M. M. 8. Hasler, London. 

17,815. Distnrection of Cesspoo.s, V. J. C. Boulengier, 
London. 

17,816. RounDaBouts, E. W. Barratt, London. 

17,817. Wueets for Cycies, J. Edge, London. 

17,818. Raisinc CLorH and other Fasrics, J. and W. 
Hi m, London. 

17,819. Danpy Score for Steam TRAWLERS, T. and A. 
Sudron, London. 

17,820. Steam Pumps, W. H. Bailey and J. L. Berry, 

anchester. 
17,821. ATracnMent for Grinpstonges, F. Mayne, 


anc r. 

17,822. Sprsninc Motes, J. Pickford, J. Taylor, and 
L. Butterworth, Manchester. 

17,823. Urinisation of Ammonia, &c., W. Mather, 


17,824. DEHYDRATION of Ammonia, &., W. Mather, 


naon. 

17,825. Factiiratine Fusion of Steet, H. Imray.—(La 
Compagnie Anonyme des Forges de Chatillon et Com- 
—s France.) 

17,826. ELecTRIcAL TRANSFORMERS, M. Hutin and M. 
Leblanc, London. 

17,827. CLASSING PULVERISED OrxEs, G. Henoch, E. 
Maurice, and C. Exelman, London. 

17,828. Licntinc Lamps, W. P. Thompson.—({B. H. 
Pendleton, United States.) 

17,829. Surps’ Sipe Scurries, W. Mullan, Liverpool. 

= Packine of Expiosive Suspstances, F, Render, 


anchester. 

17,831. Game, M. M. Wilson, Liverpool. 

17,832. SwivELLING Sirpinc Partitions, G. Thorn- 
borough and E. Larmour, Manchester. 

17,833, Automatic Cut-orr APPARATUS, R. Thornewell 
and A. Davies, Liv 

17,834. Rowrse Apparatus for Boats, W. P. Thomp- 
son.—(H. E. Collins, India.) 

17,835. Braces, R. W. Brett, London. 

17,836. Sarrts with Reversis_e Currs, G. G. Sonne- 
born, London. 

17,887. a C. R. Bonne.(H. Eppers, Ger- 
many. 

17,838. Brake Mecuanism, J. Y. Johnson.—(The 
Loughridge Brake and Car Company, United States.) 

17,839. TRack Hancers, P. Jensen.—(W. Q. Prewitt, 
United States.) 

17,840. Warmine Bens, L. B. Gallaher, London. 

17,841. Hark BrusHes, A. R, Upward and A. Myers, 


mdon, 

17,842. NickEL Pxiatinc Launpry Irons, J. R. 8. 
Hayes, London. 

17,843. Surps’ Oi, Lamps, J. W. and 8. J. Blake, 
London. 

17,844. Fitumse Borries with Liquips, F. Foster, 


London. 
17,845. Covers for Tuss, H. C. Carter, London. 
17,846. Sarety Device for WatcH Pockets, H. Barnes, 





mn. : 
17,754. Finina Saws, O, A. Berend.—(A. Klumpp and 
G. Mayr, Germany.) 





17,848. Propucine Fiat Ossects of Grass, P. Sievert, 
on. 
17,849. Horse Reieasinc Pots Craps, C. H. Meyer, 
London. 
17,850, Vatves and other Firrines, C. W. Egerton, 
Lond 


mdon. 

17,851. Mrino Caces and Horsts, E. Schillo, London. 
17.852. Securnrnc ENVELOPES and Postaoe Stamps, 8. 
Simmins, London. 

17,858. WaTER-cLosets, 8. Jennings and J. Morley, 


mdon. 

17,854. Suir Locomotives, H. De Morgan Snell, 
London. : 

17,855. ExxcrricaL Disrrisution, T. Tomlinson, 
Lon 


don. 
17,856. A Pocket Disinrectinc Device, W. Hand, 
London. 
17,857. Lirtinc Tack.e, W. Schermuly, London. 
17,858. Artacninc Lanterns to O11 Cans, A. B. Ball, 
W. Seedhouse, and W. Rawson, Sheffield. 
17,859. Boots and Suozs, A. J. Waggett, Brighton. 
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17,860. Toots for MAKING Borrtuss, &c., H. L, Phillips 
ndon. 

17,861. Steam Traps, T. Oxley, Manchester. 

17,862. Makinc Brake Biock Hotpers, A. Hopt pn, 


mdon. 

17,863. Woopen Varts, C. B. Inman, Leeds. 

17,864. Seat to BaLtance Two WHEELED Carts, W. 

Vincent, Reading. 

17,865. State Penci, SHarpener, C. B. Shepherd, 

Chorlton-on- Medlock. 

17,866. Suietp for Pens, A. A. Heppinstall, Man- 

chester. 

17,867. RarLway Track, J. W. White, Lancashire. 

17,868. PorTaBLe Rope Fire Escapes, E. W. Wethered, 
mdon. 

17,869. De.ivery of Luccace, &., T. H. Burdess, 

Gloucestershire. 

17,870. Metatyic Packrne, C. Billington, sen., J. 

Newton, and T. Haughton, Staffordshire. 

17,871. ExtincuisHine the Frame in HyprRd-cARBON 

Om Burners, 8. Townsend and F. E. Townsend, 

London. 

17,872. Water CoLour Paints, R. J. White and J. C. 

Martin, London. 

17,873. Rat Trap, A. Clifford, Kent. 

17,874. TRotiEy, C. B. Inman, Leeds. 

17,875. Domestic WasHine Apparatus, T. Charlan, 

Manchester. 

17,876. WHEELBARROWS, R. Hindle, Halifax. 

17,877. DyNAMo-ELEcTRIC Macuines, T. R. Andrews 

and T. Preece, Bradford. 

17,878. Startinc ELectRo Motors, T. R. Andrews and 

T. Preece, Bradford. 

17,879. Convertinc Reciprocatory Mortron into 

Rorary Motion, T. F. Wiley, Bradford. 

17,880. Lirtinc PHotocraPHic Pxatzs, J. Pumphrey, 

King’s Heath. 

17,881. Extractine AppiiancE, C. B. Inman, Leeds. 

17,882. PortaBLe Meta.iic Beps, &c., F. Hoskins, 

Birmingham. 

17,883. Sarety Bicycies, R. Brown, Bradford. 

17,884. Rop Brackets, F. Hoskins and T. Smith, Bir- 


mingham. 
= Sieeve Linxs, J. Cadbury and F. W. Lambert, 
ing e 
— Tor Cup, J. C. Meredith and A. Richards, Bir- 


ming] e 

17,887. Workinc Stream Encines Expansivety, L. 
ichards, Cumberland. 

17,888. PrReParinc Fiowers, &c., A. Leefe, London. 

17,889. Drrect-actinc Stream Encine, J. Kemp, 


lasgow. 
as vo Dyezine of Straw, T. Lye and W. T. Lye, 


mdon. 

17,891. Moistentnc Postace Stamps, J. Wilkinson, 
Sheffield. 

17,892. Mup Guarp for Bicycues, H. Daniels, London. 

17,898. Apsustmsc Routers for LiTHoGRAPHIC 
Printers, W. Clifford, Sheffield. : 

17,894. Hotpinc RemovaBLe Leaves of Books, A. 8. 
Coghill, London. 

17,895. Tuses of CrrcuLtar Section, F. E. Elmore, 
London. 

17,896. Furnace Grates, W. 8. Dobbs, London. 

17,897. PRopELLING MATERIALS upon SuRFAcgEs, C. 
Haggenmacher, London. 

17,898. ATTACHMENT of WHIsTLEs in SPEAKING TUBES, 

. Beazeley, 
17,899. Hotpine Mik Cans, W. H. Robson, London. 
—- Sewine Macurnegs, W. Jones and H. G. Hall, 


on. 

17,901. Meratyic Reriectors, W. 8. Rawson and 
Woodh and R United, London. 

17,902. PorTaBLE Foipinc SHELVvEs, &c., J. Horsfall, 





ndon. 

17,908. CaTTLe Fittines for Sa1p-BoaRD, J. Henderson, 
M4. Mac 

17,904. Macuinery for Maxine Cuarns, J. B. Atherton, 


Poy em 
17,905. KS or Stockines, J. Elton, Liverpool. 
17,906. FuRNITURE Castors, &c., A. M. Nelson, Liver- 


pool. 

17,907. CLzaninc the Beps of Ponps, &c., R. and B. 

mford, London. 

17,908. Furnace for SMELTING Zinc, &c., W. Smethurst, 
London. : 

17,909. Execrric Switcues, C. E. Challis, London. 

17,910. Bakinc Powpgrs, T. Hyatt and T. Rickett, 
London. 

17,911. CarBonacrous Compounps, P. M. Justice.— 
(B. G. Acheson, United States.) 

17,912. Tires for Venicies, A. T. Brown, London. 

17,913. ADVERTISING, J. W. Haselden, London. 

17,914. SMOKE-CONSUMING APPARATUS for FURNACES, 
W. Smith, London. 

17,915. Arrrxine Stamps to Letters, &c., H. Marschner, 


mdon. 
17,916. Ort Cans, G. F. Redfern.—{ W. Elsner-Bourgeois, 
Switzerland. 


tzer 

17,917. Capss, &c., A. Foster, London. 

17,918. SEPARABLE Metatiic Deposits, C. A. Netto, 
. Pfleger, and L. Hausmann, London. 

17,919. Fisuine Rop Jornt, W. Clark, London. 

17,920. Macuinery for Fittinc SyrpHon Borris, T. 
Ferguson, London. . 

17,921. Maxine Trin-piates, W. F. and J. Richards, 
London. 

17,922. SzconpaRy Batreriss, F. King and E. Clark, 
London. 

a eo THROTTLE Vatve, R. E. Davis and J. Porter, 
mn 


on. 
17,924. Fastentnc Currs to Smirts, H. H. Strother, 


mdon. 
17,925. ALarmM for Cycies, D. Marcus and J. H. 
alker, London. 

17,926. Razor Stroprs, A. H. Gregson, London. 

17,927. Apparatus for Distintinc Masn, RK. Ilges, 
London. 

17,928. ManuractuRe of Mrinerat Woot, C. H. 
Hubbell, London. 

17,929. Gotr Civuss, G. Grant, London. 

17,930. Ssconpary Barrerises, J. Hirschfeld, W. 
an P. Morison, and W. Wright, New York. 

17,981. Batrery Compounps, J. eld, W. and 

. P. Morison, and W. Wright, New York. 

ee INK-WELL, &c., R. L. Boyd, New 


ork. 
17,933. Cycixs, U. Faussereau, London. 


17,984. CoLouR Printinc Macuines, A. Dennet, 
London. 

17,935. Settinc-up Nets for Game, A. R. J. B. H. 
Warren, London. 

17,9386. Macuines for Hackiinc Hemp, J. P. Strang: 
man, London. 

17,937. FrictionaL Driving Gear, H. R. Low, 

kenham 


Twicke \. 

17,938. Enorve Governors, H. H. Leigh.—(Falconer 
and Naylor, ————.) 

17,989. Drivine Gear of VELociPEDss, A. BE. Preston, 





mdon. 
— Srcurine the Enps of Wire Rorss, J. T. Rae, 
mndaon, 


mdon. 
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17,940. VentrLaTinc Boots and SHogs, H. Callund, 
London. 

17,941. Corn-rreeD Detivery Macuine, W. J. King, 
London. 


Sth October, 1892. 


17,942. Banp-saw Guipe, W. 8. Worssam.—(R. Mc- 
Chesney, United States.) 

17,943. Pweumatic Lusrication, O. A. Berend.—(G. 
Hambruch, Germany.) 

17,944. Dost Puats, T. and E. Moody, and J. Haigh, 
Huddersfield. 

17,945. Devivertnc Cuaneg, A. and 8. G. Whitehouse, 
Birming > 

17,946. Homipiriers, H. Wilkinson, Manchester. 

17,947. Pre-ratstnc Macuines, W. R. Gaudie, New- 
castle-on-Tyne. 

17,948. Fastentne for Corsets, &c , J. G. Patterson, 
London. 

—“ Drawine Corks from Borr.ss, M. L. Brayshay, 

‘ax. 

7,950. Saurties of Looms for Weavine, J. Cunning- 
ham, Halifax. 

17,951. Recovery of Tix from Scrap, T. Twynam, 
London. 

17.952. Visrtinc Carps, E. Stansfield, Rotherham. 

17,953. Potato Diccser, B. Maxwell, Portaferry. 

17,954. Stops for HorsxesHors, T. and A. Vaughan, 
London. 

17,955. Drawer Locks, J. E. A. and H. A. Squire, 
London. 

17,956. Boat Ratsine, &c , Gear, &c., E. Reid, South- 


ampton. 
17,957. Precmatic Tires, J. J. Wright, Bishop 
Auckland. 
17,958. Puncu-Bars, W. E. Heys.—(J. 
ono. Gx M R. F. Craig 
17,959. Cropprmse Macuines, R. F. , Gl Ww. 
17,960 Key Hoiper, J. E. Gibberd and A. a ln 
Bedworth. 

17,961. Newspapers, G. Snell, London. 

17,962. Stee. Bats, J. Wild, Manchester. 

17,963. Hottow Ris for WHeets of Veutcues, C. A. 
E. T. Palmer, London. 

17,964, MecuanisM for Propetiinc Boats, H. F. Cox, 
London. 

17,965. Frincep Union, W. N. and C. J. Brown, Man- 
chester. 

17,966. INTERCHANGEABLE Boiler Fives, J. A. Lace 
Glasgow. 

17,967. PNeumatic Tires and Rims, C. T. Austen, 
London. 

17,968. SoorHine Teat, 8. Thomas, London. 

17,969. Money Box, O. Hanks, London. 

17,970. IncuBaTors, P. Clough, Keighley. 

17,971. Securrne Tires to WaEexs, J. Birtwisle, Man- 
chester. 

17,972. Wasntne Borties, J. Y. Johnson.—(H. Porte- 
vin, France.) 

17,973. ELecrrotytic Tanks, 


McDonald, 


J. C. Richardson, 
mdon. 

—<~ Piratinc Metautic Surraces, P. Marino, 
sher. 

17,975. Sprinc Gaip Howtper for Cicars, H. Land, 


mdon. 

17,976. Locks for Doors, &c , H. H. Lake.--+(J. Bois, 
France.) 

17,977. Engumatic Trres for Crcies, H. B. Howell, 
London. 

17,978. ILLuminatine Gas, T. G. Springer, London. 

17,979. Escaprments for Cocks, C. Baldock. London. 

17,980. WHEELED VenicLtes, W. Hely - Hutchinson 
Waters, London. 

17,981. Moutpines, T. A. Bennett.-(C. L. Goehring, 
United States ) 

17,982. Dynamo Brusues, A. J. Boult.—(L. Boudreauz, 
France ) 

17,983. Dirt Receiver for Wire Mats, J. Lutley, 
Manchester. 

17,984. Fastenine for Necxtiss, F. J. Coles, Bristol. 

=. CinperR Sirrer, &c, M. and J. A. Baker, 


17,986. Cyctzs, W. M. Colliver, London. 

17,987. Cyrcoxes, J. A. Ellis, London. 

17,988. Sips’ Lamps and Lanterns, 8. Richards, 
London. 

17,989. Roap VentcLes, W. Gay and W. Brown, Bir- 
mingham. 

17,990. Sperp Gear for Crcies, W. Capewell and J. 

by, Birmingham. 

17,991. ImpLement for Weepine, E. P. Timmins, Bir- 
miogham. 

17.992. a Trees, J. Fanstone and A. Schurr, 

mford. 
17,993. Steeve Livk«s, W. E. Patterson, Birmingham. 
—~* Oxsect Giasses for TeLEescorgs, H. D. Taylor, 
ork. 

17,995. Harmonicans, E. H. Protherhoe, Birmingham. 

17,996. Distnrectinc Apparatus, J. McCool, London. 

17,997. AnimaL Traps, W. and G. Sidebotham, Bir- 
mingham. 

17,995. MeTaLtic Mounts and Kwnoss, C. Willmott, 
Birmingham. 

17,999. Magazine Hanp Camera, H. V. Biggs, 
London. 

18,000. Waerets, G. Barker, Staffordshire. 

18,001. PorTaBLe Capiet Barus, J. Wynne, London. 

18,002. Moror, J. H. Parker. Cheshire. 

18,003. Ort-can, J. W. Niblett, Nailsworth. 

18,004. Booxsinpinc, G Younger, Manchester. 

18,005. Apparatus for Removine Earta, R. Hitchcock, 


on. 
18,006. WHEELS, The Princess Company.—(The Princess 
Company, Grand Duchy of Luxemburg.) 
18 007. TreEaTiInc Metat Bianks, R. Hutton, Glasgow. 
—, Suspenpers for Stockines, &., H. M. Knight, 
mdon. 
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18,009. Cycies, W. Brierley.—(J. Hirschmann, Ger- 
many.) 

18,010. ‘oma W. Brierley.—{J. Hirschmann, Ger- 
many 

18,011. Journat and other Bearinos, E. Kent, London. 

18,012. Water Taps, C. H. Coe, London. 

18,013. CycLE Frame Construction, J. M. Starley, 

ventry. 
18,014. ConstrucTtinc Piano Frames, G. E. Wells, 


mdon. 
18,015. PLates and Disugs, W. Brierley.—(A. Schaeffer, 
Germany.) 
18,016. OsTaintinc Brive from Sat, T. W. Stuart, 
London. 
18,017. Heetinc Macuixe Rivets for Boots, &., G. 
and G. A. Skelton, Birmingham. 
18,018. New Game, C. H. Candy, Southampton. 
18 019. Beartne for Screw Prope ier Suarrs, W. Y. 
Streader, London. 
18.020. Gas and Oi Motor Enoines, J. Southall, 
Worcester. 
18.021. UNBREAKABLE WHEEL, T. Pittaway and G. J. 
Burton, Birmingham. 
18,022. Woven Wire Mats or Scrapers, A. E. Wale, 
Birmingham. 
18,023. Compuvep Pianos, &c,. J. Saville, Manchester. 
18,024. RaiLway Sicnatina, C. Hebblethwaite and J. 
R. Miller, Wakefield. 
18 025. Evecrric Evevators, A. B. See and W. L. 
Tyler, Manchester. 
18,026. Topacco Pires, G. Parrock, Birmingham. 
18,027. Purse Wristiets, 8. L. Walters, London. 
18,028. Packinc Dry Wasuinc Buve, H. Carter, Man- 
chester. 
18,029. Steeves, Surets, and Currs, E. B. Styring, 
e Yarrels, near Poole. 
18,030. Tires of Carriace WHEELS, F. 8, Willoughby, 
anchester. 
18,031. Printine TextiLe Fasrics, T. Briggs and E. 
ebb, Manchester. 
18,082. Lusricators, C. E. Skinner, Birmingham. 
18,033. Horse Hoipers, H.R. Nye, —— 
18,034. Disc Waeets, T, Hartley, Handsworth, near 
Birmingham. 





18,085. Campnora OrntMENT, C. Richards, Stratford. 
— Exrernat Accessory, E. M. Knapp, Hereford- 
re. 

18,087. ELectric WELDING Apparatus, W. C. Mountain, 
Newcastle-on-Tyne. 

18,038. Siurce Vatve, C. Billington, sen., and J. 
Newton, Longport. 

18,039. ELectro.ytic Cg.is, J. Hargreaves and T. 
Bird, Liverpool. 

18 040. Durex Lamp Scissors, J. Dawes, Cirencester. 

18,041. Twin-waee. Castor, J. F Peebles, Edinburgh. 

18,042. Se_r-Locktine Winpow Sasu Fastener, J. F. 
Peebles, Edinburg’ 

18,043. Exiciste Winpow Ro.ier Movuntina, J. F. 

eebles, nburg! 
18,044. HanpLe Catcu for Doors, H. Haynes, Bir- 


ming) . 

18 045. JorveRy and Hovseso.p Furniture, J. Parker, 
Birmingham. 

18,046. VioLin Peo, W. C. Selle, London. 

18,047. Destructive DistitLation of OIL-YIELDING, 
&c., Mrneras, N. M. Henderson, J. 8. MacArthur, 
and E. Huut Glasgow. 

18,048. Manuracrure of Manrets, J. Parker, Bir- 
mingham. 

18,049. Wasn Trovucus, E. F. Lulbam, London. 

18,050. Sarety Frere Escapes, T. F. Gellatly, London. 

18,051. New Inpoor Rounp Game, E. J. Walford, 


ndon, 
18,052. Bizacuine or Dyrerne Curr, T. and W. T. Lye, 
mdon. 
18,053. Reparninc PuncTursEs in Pyeumatic Tires, H. 
Lan , London. 
_—. Pastes and Rea Srones, W. Kilsby, Har- 
nm. 


18,055. Cycrie Cranks, F. Greener, Birmingham. 

18,056. Gas Srove and Cooxine Ranog, D. Taylor, 
Birmingham. 

18,057. Preparinc Cray, J. Ryder, Manchester. 

18,058. Poxiss, 8. 8. Pearce, London. 

—, Hook for Artictes of Dress, R. Tomlyn, 

mdon. 

18,060. Brooms, A. 8. Snowden. London. 

18 061. Rezp Oroans, H. J. Allison.—(A. J. Reynolds, 
Onited States.) 

18,052. Basy Carrier H. T. Flood, London. 

18,063. Brcycie Tire, J. Reid, London. 

18,064. SusstrTuTE for Cocoa, J. Berlit, London. 

18,065. AtracHMENT to Doors, &c , W. B. Westlake, 
London. 

18,066. Exsecrric Meters, F. W. Golby.—(J. A. 
Dejardin, France.) 

18,0357. Povcn for Cigars, &c, C. W. Lancaster, 
London. 

18,068. Bassinettes, J. W. Swan, London. 

18,069. Power TransMiTTinG Devices, J. Walker, 


ndon. 

18,070. OPERATING Fire ExtincuisHers, T. F. Handly, 
ndon. 

18,071. Burrer-makinc Apparatus, A. Roebelen, 


mdon. 
18,072. Mitkinc Macuines, J. L. Davies and R. C. 
Baker.—(J. Nielsen, Denmark.) 
18,073. Design Piates, R. W. Moncrieff, London. 
18,074. ILLumiNaTED SiGNALLING Apparatus, A. J. 
Bailey, London. 
18,075. Ink Ports, T. A. Garrett and W. Lucas, 
London. 
18,075. Vice, C. Bauer, London. 
18,077. Switcues, H. T. Paiste, London. 
18,078. Exastic Tires for Feiures, C. N. Schad, 
mdon. 
18.079. Casa Recisters and Inpicators, H. Cook, 
ndon. 
18,080. Pickte Forks, W. Lucas and T. A. Garrett, 
(0) 01 


n. 

18,081. Repucinc CoLourinc Martrers, 0. Imray -- 
(The Farbwerke vormals Meister, Lucius, and Briining 
Germany.) - 

18,082. Removat of MaNnGaNgsE from Pic Iron, C. D. 
Abel,—(Hoerder Bergwerks- und Hiitten-Verein, Ger- 
many ) 

18 no gee Buckuiss of Ce.ttuLor, A. Hennies, 

mdon. 

18,084. Mountincs for Heavy Guns, T. English, 
London. 

18,085. HoLtow Rattway Rais, R, Mannesmann, jun., 


mdon. 

18,086. CLEANING and RenovatTinc Compositions, E. 
Hill, F. W. J. Webb, A. W. Machonachie, and 8. 
Roper, London. 

18,087 Money CHANncinc Apparatvs, P. M. Justice.— 
(J. Adams and C. E. Bleyer, United States.) 

18,088. Cycte Jomsts and Frames, R. Wootten, 


London. 

18,089. Bortrtes, W. A. Barlow.—(L. Kennis and E. 
Warzre, Belgium ) 

18,090. Lerrers for ADVERTISING Purposss, G. Barron, 
“London. 

18,091. Skates, E. G. Stayner, London. 

18,092. Inkinc Discs for Printinc Presses, G. N. 
Busby, London. 

18,098. RupBeR Trres for CarriaceEs, E. Buckinghath, 

mdon. 

18,094. BrusHes, J. Eichhoff, London. 

18,095. Preumatic Tires, F. Veith, Liverpool. 

18 096. Topacco Pipes, H. Vvillard jun., London. 

18,097. Weavine Looms, D. Walton, E. Dyson, and H. 
T. Normanton, Manchester. 

18,098. PREVENTING Raitway Co .isions, A. J. Boult. 
+L. J. Quénot, France.) 
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18,099. AuroMaTic Printine Apparatus, R. J. White, 
London. 

18,100. Crayon Hoxtpers, J. Y. Johnson —(The Eagle 
Pencil Company, United States.) 

18,101. Door Prats ILtuminatep Letrers, C. Reed, 
Dover. 

18,102. HoLtow InpIA-RUBBER TiRE, J. Hayes, London. 

18,103. Screw Suavinc Soap Casz, C. W. Powell, Lee, 


en 

18,104. Dritt Grinpinc Gaucez, H. Packham, Addle- 
stone, Surrey. 

18,105. Maxine Gicar Fitiers, &c., F. C. Miller, 
London. 

18,106. SMOKE-cLysTER Apparatus, E. Edwards.—(H. 
A Dittmann, Germany.) 

18,107. PRopeLiinc Apparatus for Cycies, H. Middle- 
ton, Slough. 

18,108. MerHops of Propucinc Matrresses, W. J. 
Sto: , London. 

18,109. Gas and Om Motor Enoines, J. Southall, 


orcester. 
—— VesseLs for Cournine MILK, E. Taylor, Black- 


urn. 

18,111. Fitz Hanpizs, F. C. Askam, Sheffield. 

18,112, Motticuarce Guns, J. R. Haskell, Liverpool. 

18,113. Orpnance, J. R. Haskell, Liverpool. 

me) Door Locks, T. Coulthard, jun., and R. Cottam, 
on. 


18,115. Caarr Ccrtine Macuines, H. Koll, London. 

18,116 Exectric Arc Lamps, W. Mathiesen, Man- 
chester. 

18,117. Lanterns, &c., J. Ryder and H. Baughan, 
London. 

18,118. ExpLosion Enoines, T Gilbert-Russell, London. 

18,119. Burr Hinces, 8. Salzberger and J. Reindl, 
London. 

18,120. ManuFACcTUREof a New Trimmino, G. Szuhanck, 


mdon. 

18,121. Routers, W. 8. McKercher, London. 

18,122. Sappie for VeLocirepes, G. 8. Karr, London. 

18,128. Apparatus for Routes for Cycizs, H. 8. 
Conway, London. 

—— ConTROL of WorKMEN’s Time CueEcks, H. Davis, 


on. 
18,125. MeratturcicaL Furnaces, J. N. Lauth, 


mdon. 
18,126. Przumatic Tires, G. Pickel, Manchester. 
18,127. SHutriz Motion, E. Heyworth, Heywood. 
——. Borrte Wasninc Macuines, C. B. Inman, 





18,129. Ferticiser, A. Macarthur, Glasgow. 

18,130, CHain ApsusTMENT for Cycizs, RK. Green, Bir- 
mingham. 

18,131. ApvusTABLE Spanners, J. 8. Edge, jun., Bir- 


nfingham 
18,182. Ware, Sprixc Apparatus, I, McW. Bourke, 
ndon. 
18,188. CrncuLator, A. George, jun., and W. George, 
Leeds 


18,134, Ferrute Joint Pack1ne, 8. Parfitt, Penarth. 
18,135. Brown Gass Articies, L. H. Pearce, Stour- 


e. 
18,186. Non-suipprinc Roap Pavine, L. Clement, 


ndon. 

18,187. Srarr Rop Eves, J. Bailey, Dewsbury. 

18,188. CLEANING MuneRs’ Lamps, M. Wolstenholme, 
London. 

18,189. InsurinG Sarety of EnveLore Contents, E. C. 
Good, London. 

18,140. SHrapneL SHELL or Provective, F. J. R. 
Hunt, Dublin. 

18,141. Fixisuinac Epoes of Boots, W. A. Bray, 


jicester. 
18,142. Conpuits for Evectric Raitways, R. Booth, 


ndon, 

18,148. Tires, G. B. Cole, 8. J. Osborne, and J. F. 
McAndrews, London. 

18,144. Pumpine or Rarsinc Liquips, E. H. Weather- 
head, London. 

18.145. Piaster for Buitpina Purposes, T. Jones, 


London. 

18,148. Hor Water Apparatus, H. H. Lake.—(X. D. 
Reed and The E. N. Gates Heating Company, United 
States.) 

18,147. VeLocrpepes, J. H. Vores, London. 

18,148. Unperc.oruine, 8. Hodgkinson, N. Gillibrand, 
and G. Blunt, London. 

18,149. Suirrixe or Cuttina Up Rixos, B. Mountain, 


ndon. 
18 150. Drivinc Gear, C. and W. Robinson and A. 
ey, London. 
a Prope..er, C. Groombridge and W. A. South, 
ndon. 
18,152. Fostermoruers, T. Charlan, Manchester. 
18,153. Grinpinc Carp C.Loruino, W. Noton, Man- 
chester. 
18,154. Execrric Arc Lamps, R. Drysdale, Bir- 
mingham. 
18,155. Apparatus for Heatinc Water, J. Rowley, 
Manchester. 
18,156. Fancy Yarn, F. Wood, Huddersfield. 
18,157. Recovery of Gas from Furnacgs, T. William- 
son, Glasgow 
18,158. Wee ts of Cycizs, J. H. Wilson, Glasgow. 
18,159. Arracuinc Tires to WuHeets, The Ixion Com- 
y, Ld., and A. J. Simpson, Redditch. 
18,160. TeLePHonic Receivers, J. P. Annett, London. 
18,161. TaBLE ATTACHMENT to Bepstgaps, C. C, Elston, 
Lond 
18,162. 


ondon, 
18,163. Cast Iron and Sreex, C. Allen and C. Davy, 


on. 
Covuptines for WaTEeR-cLosets, G. B. Howell, 


18,164. Hotpinc Batts of Twine, &c., J. J. Mayor, 
London. 

18,165. TeLepHonic Apparatus, H. H. Lake,—(B. 
Noriega, Mexico.) 


18,166. Micropuones, H. H. Lake.—(F. Noriega, 
Mexico.) 

18,167. Fixinc Buttons, C. R. Bonne and E Kennedy, 
mdon. 


18,168. Renewrnc Tramways, W. H. Frankland and 
. F. Dawson, Leeds. 

18,169. Exctupine Dirt from Pires, W. J. Pizzey, 
Bristol. 

18,170. ELecrricaLLy Givine SicNas, E, A. Davis, 
Bristol. 

18,171. Hypro-carson Licutine Devices, F. A. Cody 
and L. T. Lawton, London. 

18,172. Frixinc of Venetian Butnps, E. J. Adams, 
Sheffield. 

18,173. Speep Recorper, R Wood.—{J. £. Harrison, 


Spain ) 

18,174. Woven Wire Martrress, J. H. Morris, Man- 
chester. 

18,175. Maxine Boots, W. Stevens, London. 

18,176. Makinc Boots and Lecoinos, W. Stevens, 


mdon. 
18,177. InrLatinc Pneumatic Tires, F, W. Preston, 
Bradford 


‘ord. 

18,178. Decoratine TiLes, J. and W. Wade and H. 
Wallace, Manchester. 

18,179. Coeckinc Apparatus for TELEPHONES, O. 
Schlicht, London. 

18,180. Sroves, H. J. Piron, London. 

18,181. FLuip Pressure Enainegs, C. F. de Kierzkoroski- 
Steuart, London. 

18,182. Turnip and other Root Currers, E. E. Bentall, 
London. 

18,188. NitroceN Compounps, A. V. Newton.—(A. 
Nobel, France.) 

18,184. Printinc Macuinery, P. A. Newton.—(R. Hoe 
and Co., United States ) 

18,185. Typewxiters, E. 8. Higgins and H. C. Jenkins, 


ndon. 
18,186.. Knrttinc Apparatus, J. and W. Hearth, 
di 


mndon. 

18,187. Apvertisine, W. P. Thompson.—({C. de Borman 
and C. Alker, Belgium.) 

18,188. Typewaiters, E. 8. Higgins and H. C. Jenkins, 
London. 

18,189. Fotpine Cuarrs, H. A. J. Rieckert, London. 

18,190. Dissemrnatina Insect Powper, J. T. Craw, 
London, 

gd for Smati-arms, &c., V. Berberich, 

ndon. 

18,192. Trave.tine Bac, H. Hylton-Foster, London. 

18,198. Manuvacture of Warerep Faprics, A. 8. 
Tomson, London. 

18,194. Saootine and other Coats, J. and F. Dege, 


mdon. 

18,195. Boots, W. H. Stevens, London. 

18,196. SHavine Brusues, A. Room, London. 

18,197. Can Wuee.s, G. H. Graham, London. 

18,198. Power Hammer, R. W. Barker.—(The Laird 
and Sweeney Manufacturing Company, United States.) 

18,199. TREATMENT of Cork, H. J. Haddan.—{(J/. 7. 
Smith, United States.) 

18,200 Mope of Fixinc Pyevmartic Tires, P. de Laet, 


mdon. 

18,201. Casu Reoisters, H. J. Haddan.—( The National 
Cash Register Company, United States.) 

18,202, ConTrRoLLine the LowerinG of WeicuTs, A. W. 
Coulter, London. 

18,203. Bep-rests, A. Staniland, London. 

18,204. Cycies, J. Aitchison, London. 

18,205. Maxine Insucators, H. Gardner.—(Z. Francke, 
Germany.) 

ag ad Rorgs, &c., T. C. Batchelor and A. Latch, 


mdon. 
ga Sik Hats in Boxes, OC. E, Green, 
mdon. 

18,208. Gun Hanocers for Pack-sappies, H. R. 
Newburgh-Stewart, London. 

18,209. Extinction of Fires, J. E. Gawith, London. 

18,210. VenTILaTiInc Lamp Burners, J. J. Grant, 
London. 
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18,211, Optica Lanterns, A. C. Jackson, London. 
18,212. SHow-TaBLets, G. A. C, Lapier, London, 
18,213. KngeLinc AppLiance, H. P. Embrey, Long- 


rt. 
is!a14, ReversisLe Row.ocks, W. E. Mayes, North 
nes, 
18,215. ELECTRO-PLATING CERAMIC VITREOUS SuB- 
STANCES, J. Muter, London. 
18,216. Firrration of Szewace Water, F. P. Candy, 
on. 
~~ eco Bott, J. Curtis, Middlesbrough- 
on-Tees. 
18,218. Gzarep Hus, J. Marston and W. Travers, 
Wolverhampton. 





—_—_———..., 
ee 


18,219. Cire for Hotpina Arr Pumps, F, C, Sarjeant, 
andsworth, 5. wan 4 
18,220. Price Fasric, J. Holdsworth and Co. 
Holdsworth, any - vend ©, 
18.221. Dererminine the Distance betw 
Walters, Cardiff. we Bisen, ©, 
18,222. ConruoaTeD Sprinc WasHer, W. F. 
son, Forest Gate. Le 
18,223. Cycixs, W. G. Nelson, jun., Glasgow, 
18,224. Empossinc Woop Panexs, J. Drummond 


Yigg 9 ‘ 
18,225. EANS Of PROPELLING Boats, A, 
Bradford. } oo, 


18,226. Parts of Vevocipepgs, E. Barnes and J 
Garrison, Birmingham. ; 
18,227, MareriaL, J. McDonnell, London. 
18,228. InvLator for Tires, T. Goldsworthy-Crump, 
Taunton. 4 
18,229. ae. T. Knowles, Manchester, 
ixXING CaMERA to Sranv, H. L, 
Loughton. ‘ Wright, 
18,231. SypHon Top CLEaner, CO. B. Inman, Leeds, 
18,232. TREATING MANGANESE NiTRATE, A, Vogt and 
A. R. Scott, Glasgow. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 


481,671. Vatve - Motion Iypicator ror Steam 
Enouves, J. Millis, U.S. Army.—Filed May 91h, 


Claim.—A valve-motion indicating attachment for 


steam engines, which comprises a reciprocating 
pencil-carrying device, a revolving tube upon which 





said device is mounted, the valve devices which con- 
nect said per arres device with the valve of the 
engine, which said valve communicates motion in one 
direction to the pencil-carrying device, a spring which 
communicates motion in the opposite direction to said 


[481.671] 











pencil-carrying device, and devices which turn said 

tube and bring said pencil-carrying device into or 

away from contact with the card on which diagrams 

are to be drawn, substantially as shown, and for the 

purposes specified. 

481,701. Execrric Moror or DyYNaMo- ELECTRIC 
Macuing, R. Lundell, Brooklyn.—Filed March l4th, 
1892. 


Claim.—{(1) An electric motor having a rotary arma- 
ture and two overlapping ficld magnet poles, all 
surrounded by a single field magnet coil, substantially 
as described. (2) An electric motor having all of its 
parts inclosed in a two-part magnetic shell, which 
sustains the journal bearings of the armature shaft 





and the commutator brushes, the latter being 
adjustably secured in insulating sleeves, substantially 
as described. (3) An iron clad electric motor con- 
sisting of two hemispheres of gnetic material 
having the journal bearings of the armature shaft in 
the — hemispheres and commutator brushes 
secured in one of said parts in insulating sleeves, sub- 
stantially as described. 
481,797. Apparatus ror Sanpina Rais, G. Lentz, 
Dusseldorf, Germany.—Filed October 21st, 1891. 
Claim.—In apparatus for use on locomotives for 
supplying sand to the rails, the combination, with the 
sand box A, of a pipe }, passing through the same, 




















into one end of which an air blast is forced by a fan or 
other suitable means, while such blast is delivered 
under the wheels from the other end, the part cf the 
pi situated within the sand box being provided with 

holes U’ b’ and made rotatable, so as to bring 
the holes into any desired position, substantially 98 
described. 
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HE COMMUNICATION ACROSS THE THAMES 
BETWEEN RATCLIFF AND ROTHERHITHE. 
By Max Am Enpg, M, Inst., C.E, 

Tux question which is the best scheme for carrying road 
traffic across the Thames below London Bridge has often | 
peen discussed in these pages. The writer himself has 
had opportunities to study it in most of its phases, 
almost from the beginning. Among the various schemes | 
one may be worth mentioning here, namely, a scheme 


| four to five vehicles and passengers, and the atnount of 


res dpe could pass over the bridge would therefore | 
not be 
but the interval named could be maintained with | 
great regularity, as the hindrance from the navigation | 
does not come into question. The power for moving the 


| platforms could be supplied by the London Hydraulic | 
| Power Company, whose network of pipes extends to the | 
The bridge, as shown | 
in Figs. 1 and 2, has a clear span of 782ft., and the | 


site of the bridge on both sides. 


for connecting all the railways north of the Thames with | concrete platform in the middle has a width of 42ft. 


the southern railways, by means of a high and low-level 
bridge at the Tower by Mr. Ordish and the writer about 
1874. This great scheme, however, had to be dropped, 


not because it was impracticable, but because at that | 





| For further details the above-mentioned description may 
| be referred to, but one point should be repeated here, | 


namely, that, even after completion of the main struc- 
ture it may be determined at what clear height above high 





ed 


























wide and about 80ft. long would have to be acquired on 
each shore for the movable platforms, and in this form 


eater than that assumed for the ferry, | the bridge could be used for traffic. 








THE INSTITUTION OF MECHANICAL ENGI. 
NEERS. 


Tue Institution of Mechanical Engineers met on 
Wednesday night. The principal business of the meeting 
was the reading of the long-delayed report of the Research 
Committee on ‘The Value of the Steam Jacket.” The 
work was undertaken as far back as 1886. Three years 
subsequently they presented an interim report, containing 
tabulated results of previous experiments obtained from 
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PROPOSED LOW LEVEL APPROACH, HIGH LEVEL STEEL BRIDGE BETWEEN RATCLIFF AND ROTHERHITHE 


time it was too early to hint at bridging the pool, and 
now it appears too late to revive that scheme. Since then 
the above question has been answered in various ways for 
that and other sites with more or less success. 

It may, for example, be admitted that the steam ferry 
scheme is the best for the time being between North and 
South Woolwich, where it has been already in operation for 
some years; and also that the scheme of a low-level 
bridge with a central opening is probably the best for the 
site at the Tower of London—although in a matter of 
detail it is difficult to understand why a bridge crossing 
the river in one span, as proposed by Messrs. Ordish and 
Matheson in THE ENGINEER of May 8th, 1885, for that 
site, has not been adopted, in place of the structure now 
in course of construction with two piers in the middle of 
the river. Contrarily, the scheme of a tunnel for the 
Blackwall site does not appear to contain many elements 
of success, as has been pointed out in these pages in two 
articles, dated November 13th, 1891, and March 18th, 
1892. In the latter a counter proposal was described for 
an arch bridge of 1152ft. clear span, with a platform 90ft. 
clear above Trinity high-water, the central portion of 
which can be lifted for the passage of vessels higher than 
90ft., in the rare case of such requirement. The road 
traffic was according to that scheme to be lifted to the 
higher level on large platforms on wheels, moving on 
inclined rails, 

Coming now to the scheme of a steam ferry for 
the Ratcliff- Rotherhithe site, lately adopted by the 
London County Council, it does not require any 
special knowledge of the conditions of the case to see 
that it will not meet them satisfactorily for a long time. 
Four ferry boats are intended to be employed, each of 
which would carry fourteen vehicles and would perform 
the journey in about twenty minutes. Assuming twenty 
minutes to bg é;*sufficient time under ordinary 
circumstances, 7.¢., when the navigation on the river is 
not brisk, it gives to each ferry boat a interval of five 
minutes for the operations of landing, of unloading, 
of taking the load on board, and of proceeding to a point 
far enough to clear the next ferry boat as it begins its 
operation of landing. This is not more than sufficient, 
seeing that at the Woolwich ferry these operations occupy 
from five to ten minutes, according to the number 
of vehicles; and the scheme is therefore limited to 
the employment of four ferry boats. Whether five 
minutes is sufficient to make fast, unload, receive the 
new load, cast off, and get away clear of the pier may be 
seriously questioned. When, however, the navigation is 
brisk, as during high tide, the interval of five minutes 
could not be maintained with regularity, and the journey 
across the river would be fraught with danger of collision. 
Without denying, therefore, that the steam ferry would 
be a useful thing in itself, though we cannot escape the 
conviction that it would, it should be insisted upon that 
the estimated cost of £418,000 is quite out of proportion 
to the result accomplished, unless by far the greater 
portion of this sum is intended for the purchase of land 
for widening the approaches. 

A bridge on the system as described in Taz ENGINEER 
of March 18th, 1892, page 230, and adapted to the 
site indicated on the map in the next column, 
Would cost, including abutments, movable platforms, 
be machinery, less than £250,000. On both ends of the 

ridge & platform would be ready to start every two or 

ee minutes. The platforms, 100ft. long, would carry 





water the fixed platform should be placed, namely, 90ft. 
as shown, or about 120ft., or that such existing platform 


to a level of, say, 24ft. clear. 
A bridge of this description may be erected either 
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The Thames near Ratcliff and Rotherhithe 





has a tram line. 


between Ratcliff and the eastern portion of Rotherhithe- 
street, or between High-street, Wapping, and the western 
portion of Rotherhithe-street, in a line between the 
existing swing bridge in Old Gravel-lane and the corner 
of Paradise-row and Rotherhithe Lower-road, which now 
In the latter case a plot of ground 7O0ft. 


MY 





published reports, and other sources. The final report 
—read by the secretary on Wednesday night—contains, 


might be lowered at any future time at no great expense however, the only data which have been prepared 


specially for the purpose of the inquiry. These were 
obtained from five original sets of experiments. The first 
set of experiments was made by Mr. J. G. Mair-Rumley, 
on a compound jet-condensing beam pumping engine at 
Hammersmith ; the second by the chairman, Mr. Henry 
Davey, and Mr. William B. Bryan, on a triple-expan- 
sion pumping engine at Waltham Abbey; the third, by 
Lt.-Colonel English, Mr. Henry Davey, and Mr. Bryan 
Donkin., jun., on a compound mill engine at the Royal 
Arsenal, Woolwich; the fourth, by Professor W. Caw- 
thorne Unwin, on the experimental engine at the City 
and Guilds of London Central Institution, South Ken- 
sington; and the fifth, by Mr. Bryan Donkin, jun., on an 
experimental vertical engine at Bermondsey. 

The report contains a great mass of tabulated figures, but 
the pe of the committee have almost refrained from 
drawing any general deductions, and indeed they do not 
appear to have arrived at any very definite conclusions. 
The report is nothing more than a body of evidence, so to 
speak, and those who read it are left free to form any 
opinions they please, uninfluenced by the committee. 
We confess we regard this as a disappointing result of 
labours extending over nearly six years. As an example 
of the kind of information supplied by the report, we 
take the following at haphazard:—“ No. 37. Record of 


| three experiments on same engine with and without 


| 
| 
| 


steam in the jackets.—Pair of single-cylinder condensing 
horizontal Corliss engines. Cylinders 25-06in. diameter, 
48in. stroke; the body and both ends of each cylinder 
were jacketted. Experiments made at Messrs. J. and P. 
Coats’ thread works, Paisley, in April, 1889, by Mr. 
Michael Longridge. Steam was supplied to the jackets 
from the main steam/pipe, through jin. pipes.” —(Engine 


| Boiler and Employers’ Liability Insurance Company; 


Chief Engineer’s Report for 1879.) 





: | No Ends All 
Jackets in use ... ws { | jackets! only | jackets 
Duration of experiment ... hourss 4 | 7 7 
Boiler pressure, lbs, per eq. in. above | 

atm. ... ae eaten ae or 61 61 61 
Initial pressure, . per sq. in, above 
oh EES segrsoapst ... lbs.| 50 50 
Number of expansions ... ... RN Tae og 3°9 4°2 
Revolutions per minute ... revs.| 65°0 65°0 65°1 
Piston speed, feet per minute... feet} 520 520 521 
Results :— 
Indicated horse-power ... I.H.P.| 508 490 488 
Jacket water, lbs, per I.H.P. per 
(cae, | See 0°18 0°63 
Jacket water, in p.c. of feed- 
NE, roe ses “aes ce. ace GE => 0-9 3°3 
Feed-water, lbs. per I.H.P. per 
FROME oles vee cee ase see vee LOS] 10°77 | ISR IVE 
Feed-water, p.c. less with steam in . 
jackets gas: idee, o age cake ecak, » 1‘3p.c.} 2°5p.c. 














No doubt the committee can plead with justice that 
the results of the investigations are so incongruous and 
perplexing that it is quite impossible to draw any deduc- 
tion from them. But, on the other hand, the very fact 
that contradictory and baffling figures are met with on 
every page of the report may be taken as direct evidence 
of the operation of some as yet unacknowledged infiu- 
ence, some unrecognised factor determining the consump: 





tion of steam in a reciprocating engine. The figures 
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which we have just quoted go to show that a jacket is of 
no practical use whatever, for the difference of 2°5 per 
cent. in favour of the jacket is little more than may be 
accounted for by errors of observation. The engine ran 
at a comparatively slow speed, and all the conditions 
were those under which a sensible gain might have been 
anticipated. We may compare these figures with those 
in the following table, which is condensed from those 
contained in the report :— 
































TaBLe IV. 
Beam com- | Triple-expan-| Horizontal 
Description of engine . { — sion, — 
smith Abbey. Arsenal. 
Jackets with or without { | With . With- | With- | 
po “s gi VY} out. With. | out. | With.) out. 
Diameter of cylinder ... | 29 29 18 18 18°0 | 18° 
-- _ 47°5 | 47°5 | 30°3 | 30°5 | 32°0 | 32- 
= — _ — |510 510) — | — 
Stroke—inches 65+96/65+96 36 36 48 | 48 
Boiler pressure ... ...| 49°7 | 49°0 130 (130 | 50°4 | 50°2 
Number of expansions...| — — | 22 | 30 4°4 12°6 
Revolutions per minute | 14°8 | 15°78, 23 22°9 | 57 
Indicated power ... ...|162 (168 (140 (138 /110°5 1 
Feed-water per 1.H.P. 
perbour ... ......| 18°2 | 16°64 17°23) 15°45) 24°68 19°99 
Percentage less with 
jackets... .. — | 86} — |10°3| — | 19°0 





Unfortunately, the number of expansions in the beam 





Some of the data obtained are curious, and, so far, 
inexplicable. For example, the water condensed in the 
valve chest of the Hammersmith engine was collected 
and weighed. From 10.40 p.m. to 12.10a.m. 401b. of 
water was condensed, from 12.10 a.m. to 1.80 a.m. 40]b., 
and from 1.30 a.m. to 5a.m. 801b. Thus 160 1b. of water 
was condensed in 6 hours 20 minutes, equivalent to 
25°261b. per hour. During the whole of the trial 
without steam in either jacket the condensed water from 
the valve chest drain was collected and measured, and 


4:1 lb. per hour. 
jackets augmented the condensation in the valve chest 


| about sixfold, which is, on the face of it, absurd. Again, 
| there does not appear to be any definite relation between 
With. | the weight of water condensed in the jackets and the 
percentage of saving. Thus the condensation of 7°2 per | 
0 | cent. of the feed- water in the Hammersmith engine 
0 | saved, as we have seen, 8 6 per cent. of the total feed per 


horse per hour. In the triple-expansion engine 11:1 per 
cent. condensed, saved, 10°3 per cent.; but in the Woolwich 


| engine there was only 5°7 per cent. condensed, and the 
63°62 | saving reached 19 per cent. 
13°4 | kind drawn by the committee is that generally the 


The only deduction of any 


smaller the cylinder the greater is the percentage of gain 
from the use of the jacket, arising, doubtless, from the 
fact that a small cylinder gives a larger jacket surface for 
a given weight of steam passing through it than a larger 
cylinder does, which does not help us much. 





| 41 1b. was thus condensed in the ten hours, equivalent to | 
Thus it would seem that the use of the | 


TaBLE I.—Summary of Experiments on the Value of the Steam Jacket—Single-cylinder Non-condensing Engines. 








mitted varied directly in the inverse ratio of the thickness 
The or thick cylinder evaporating, other things being 
equal, about 100 per cent. more water in a given time than 
the lin. cylinder. Mr. Morrison then decribed a method 
which he has used with great success of utilising the high. 
temperature water from the high-pressure cylinder of 
triple expansion engines and its jacket in heating feed 
Mr. Morrison emphasised what we have so often pointed 
out, namely, the enormous quantity of steam condensed 
| in spite of the small range in temperature, in the high. 
pressure cylinder. He had collected, he said, as much ag 
1} gallons per minute from the lower end alone of the 
first opine of an engine indicating about 1000-horse 
power. This is 15lb. per minute, and if we assume that 
the same process went on at the upper side of the piston 
then we have 301b. per minute; which at 15 1b. of steam 
per horse per hour, represents no less than 120-horse 
power, out of 1120 supplied by the boiler. He hag 
found, however, that if an efficient jacket, properl 
drained, and in which steam really circulated, was use 
this cylinder condensation could be very largely reduced, 
He then described, by the aid of diagrams, arrangements 
which he adopted for compelling the jacket steam to 
circulate by the use of partitions in the jacket, &c. 
Professor Unwin frankly admitted that the committee 
shrank from expressing an opinion as to the deductions 
to be drawn from the results obtained. But it was some. 
| thing to be able to say that in no case had the jacket 
| done any harm. The use of the term “ wet steam” was 















































¢ a e h i j e | 2 » | # ‘ 
tae f d ’ Steam payee per | Total selhece. . 
| | | uare inch above -| Jacke 
Authority = Description of | Diameter of | Parts of cylinder _—— a we + |__No of | Indicated " atmosphere, \Per I.H.P. Saving due tojack’ts| fe oe 
" ™ experi engine. cylinders. jacketted. » a are expansions.| horse-power. | ~ | per hour, |—————_—_——_|_ 1.H.¥. 
ment. , : | In In | wiTHouT |P'rI.H.P.) Percent: | per hour, 
boiler. jackets. | jackets. per hour. age of n. 
Inches. Revs. Feet. L.H.P. Ibs. Ibs. Ibs. | Ibs. | Per cent. lbs. 
Thomasand Laurens ...| 1846 _ ~ ~ = — = -- _ 120 —-— | — | — | — | 810; — 
anthem =: 2°) aie 7-31 | Body am el “3 | 20 a7 | ea | ia | 8 | neo las | aa | & 
‘ : 1874 m 7°81 ~—|_ Body and bottom end 48° 210 27 «| : f | . | 15° 21° 8°32 
Punpent Destin... { |. [fl -— i 48-4 211 10 | 754 | 45 | 45 | 72°89 | 9°28 | 130 | 7-45 
ace { 1874 | Corliss ... -- | — _— - — 18 to 21 78°9 | _ — | 23°87 4°66 | 19°5 aes 
. a 1874 * as _ - _ — -- 7to 8 135 ; o— -- | 21°25 2°93 | 13°8 a 
DR. és es: ee. oe ee Tee... -= } = — oom — 10 -- ; oo— _ 32°00 6°12 | 19°1 ea 
Loring and Emery 1875 | Marine... ... 34-1 Body and both ends ... 51°2 256 3°5 & 41 201 68°5 = 29°66 3°05 | 10°3 0°85 
ate { | 1881-3 | Locomotive ... 16°54 Do. 99°4 391 3°74 50°8 56°8 _ 33°28 4°09 | 12°2 0°79 
ee ee | 1881-3 = 16°54 Do. 93°4 368 51 51°6 77°8 — 32°16 5°17 | 16:0 0°88 
Delafond 1883 | Corliss ... 21°65 Body only ... 60°8 439 1 to3°9 158 59°3 _ 30°04 1°82 6°8 0°25 
Jeaien { 1883 - Se 21°65 0. SS eee 61°6 445 4°4to7°1 171 | 99°4 -- 27°28 4°60 16°8 | 0°54 
Donkin ... ..-| 1890 | Vertical 6°0 Body, ends, and valve chest 212°4 283 3°75 4°19 | 50°2 53°3 62°64 | 26°95 43°0 | 2°56 
TaBLE II.—Summary of Experiments on the Value of the Steam Jacket-—Single cylinder Condensing Engines. 
| | | | 
Thomasand Laurens ...| 1842 — —- — | = = _ 6 16 53 — _ _ | 30 to32) — 
Combes Ee oa -- 15°35 _ — _ -- 20 6 to7 50to58 50to58 | 50°9 a2 | G7 2°97 
Isherwood 1860 Vertical 5°25 Body, ends, and valve chest 6174 | 102 5°3 1°13 38°2 38°2 | 79°38 | 24°75 31°2 12°76 
ep ee 1860 | Beam 90 | Bodyonly ... ... ... 8-09 158 A 361 12 ~ | 36°37 0°98 | 2°7 0°60 
Farey and Donkin 1870 Do. 7°31 | Body sat tithes end 39°8 173 1°8 9° 45 45 | 55°54 | 10°78 | 19°4 7°72 
Hirn and Hallauer 1873 | Corliss 20°06 | - -- 55 383 10 83-1 80 a 23°6 56 | 23°7 0°68 
a 1874 | Marine ... 25 -- ~ 53°8 | 215 5-1 116 79°5 _ | 26°25 3°10 | 11°8 _ 
Loring and Emery 1875 an 34°1 | Body and both ends... ....41°3to 687, 206 to 343 1:5to73 953 to 348 |13 1to 716 _ | 29°06 3°38 | 11°0 0°49 to2 
ls ae ER { 1878 | Corliss 24 Do. Bi 50 | 400 5°7 158 67°2 -- 24°76 5°31 | 21°5 0°67 
. 1878 . 24 | Do. 50°4 403 12°4 100°3 68°1 ~ 27°20 8°23 30°3 | 0°91 
| | 
TaBLE II].—Summary of Experiments on the Value of the Steam Jacket—Compound Condensing Engines. 
Hirn... ... ... ... 1854-5 Beam ..16°37 & 29°41 Bodies and bottom ends ... 23°5 | 194 & 261 4°3 [102°6]* 55°8 — _ — | [28°5}t) [0°92]+ 
Farey and Donkin 1859 st ..| 7381&140 D>. = 36°3 | 158 & 218 5°5 19°8 41 41 44°48 | 12°74 | 28°6 2°84 
D f 1868 eg .../13-19 & 240 Do. 32°5 | 213 & 292 11 46°2 40°9 40°9 32°74 | 10°23 31°2 3°86 
> 1 = 1868 “ ../13-19 & 240 Do. = 32°6 | 214 & 294 12 37°2 41 4 32°74 4°47 | 13°7 2°81 
Do. ... 1870 “ ..| 7°31 &140 oo . Sa 43°7 | 190 & 262 10°3 16°5 45 45 39°49 | 15°24 38°6 | 5°67 
on ens ~ >, cylinder & receiver, ) | . en 
Lhoest 1873 ~ .-. 20°19 & 31 25 { the latter always ... ti 25 215 & 295 13 119 60 _ ~ - | 4to5 | 
Emery 1874 Marine... . 16 & 25 _ —_ | 53°2 213 7 29°2 80°2 _ 23°04 2°71 117 _ 
Mair -- sss «+ 1881 Woolf beam | 22 &34 All bodies and ends ... ... 19°6 | 141 & 216 15°8 75°2 47°3 _ 26°62 9°28 34°9 1°72 
Do. Sen tyebie sie Ce - so. onl SED RSS Both bodies only 34 232 & 374 9°6 268 71°8 — 19°24 1°68 8°7 1°35 
Kennedy and Donkin.. 1887 3-cylinder vertical 19 & 25& 25 Three bodies only 55 220 7 168 80 _ 23°93 3°68 15°4 1°32 
K 4 § —_ Tandem the 6&10 Both bodies only 98°4 197 35 to 64 10°96 58°7 a 36°96 7°67 20°1 2°16 
— “Vi " vs enol 6410 Do. ae 97°5 1% (76tolll 11°06  73°9 ~ 36°56 © 897 238 | (1°79 
Meunier... ... ...... 1889  Armington .... ...: 9°45 & 14:17 — _ 02 505 -- 83-0 lll -- 22°85 1°28 5°6 0°85 
Ollgaard... ... ... ... 1890 Beam pumping ... 9&31 Both bodies and L P. ends | 24°0 | 178 & 264 14°6 81-2 51°25 39 24°18 4°49 18°6 _ 
Mair-Rumley ... .... 1888 sis fee ..| 29&475 | Bodies only... ... ... ...| 15°8 | 171 & 252 -- 168 49 49 18°20 1°56 8°6 1°20 
English, Davey& Donkin 1890 Horizontal ... 18 & 32 Do. Sr aes 63°6 509 12°6 | 113°4 50°2 463&10°3 24°68 4°69 | 19:0 1°13 
SONNE acs. don, ieee, ne o ae 8°73 & 15°76 Bodies and back ends 96°1 352°4 93 =| 45°65 67°8 67°8 21°06 1°54 7°3 2°40 
| 





compound rotative pumping engine is not given in the | 


report. But it was certainly quite high enough to lead 
us to expect that the jackets could effect a very con- 
siderable saving when we bear in mind that the number 
of strokes per minute was very small. We turn next to 
the triple-expansion engine. Here the speed is moderately 
high, and the range of expansion very great—so great, 
that the terminal pressure could not have greatly ex- 
ceeded 2 lb. on the square inch absolute; yet the saving 
effected by the jacket is only 2 per cent. more than was 
obtained with the pumping engines. It may naturally 
be urged that we must not compare a triple-expansion 
with a compound engine. But we may compare the 
beam engine with the compound at Woolwich Arsenal. 
The number of expansions was probably less in this than 
it was in the Hammersmith engine. The speed was far 
higher, and all the conditions were against the jacket. 
Yet we find that it effected an economy of 19 per cent. 
Are we to assume that jackets are of more use to a 
horizontal than they are to a vertical cylinder? There 
are not sufficient data in the report to enable this question 
to be answered. 

Particulars are given of numerous experiments made 
with small engines, which are very interesting so far as 
they go, but nothing can be learned from them as to the 
value of the jacket on large engines. Mr. Bryan Donkin, 
jun., carried out a most elaborate series of experiments 
with a small vertical engine. But the saving effected by 
the jackets was out of all proportion to anything obtained 
with engines doing work on a comparatively large scale. 
The table at the end of this article is condensed from a 
summary at the end of the report. 








* Brake H.P. t Per brake H.P. 

The discussion which followed the reading of the report 
was quite inadequate to the importance of the subject. 
Mr. Davey began it by stating that the Committee had 


carefully considered the expediency of drawing deduc- | 


tions, and decided that it would be the wisest course to | 


place the accumulated data before the members of the 
Institution, and allow each man to draw for himself that 
conclusion which the facts seemed to warrant. He might 
say, however, that it appeared that the only advantage 
that jackets could give was a dry exhaust, which meant 
economy for well-understood reasons. A purely mecha- 
nical advantage gained with the jacket was that it kept 
the cylinder true in shape by equalising temperature all 
over it. 

Mr. Bryan Donkin, jun., said that in drawing conclu- 
sions from the data in the report it must not be forgotten 
that much depended on the quality of the steam used; all 
that the jacket could effect, superheating to a moderate 
extent would do. In reply to a question put by the 
President, Dr. Anderson, Mr. Donkin said that a copious 
supply of oil to the cylinder reduced the consumption of 
steam just as a jacket did. 

Mr. Morrison, whose feed-heater we noticed last 
week, described an experiment he had made to test 
the effect of thickness in liners. A cast iron cylinder 


was fitted with a steam jacket, and steam of various | 
pressures was admitted to the jacket; water was evapo- | 


rated in the internal cylinder, which was about lin. 
thick. The results were tabulated, then the cylinder was 
bored out, and the evaporation again taken, and this was 
repeated until the cylinder was only ;‘in. thickness. 
The general result was, that the amount of heat trans- 


not objectionable so long as it was clearly understood 
that it merely meant that steam carried suspended 
moisture, but there was really no such thing as wet 
steam. The limit of efficiency of a jacket was reached 
when the exhaust was quite dry, which simply meant 
that there was then no residual water left as dew on the 
metallic surfaces to be re-evaporated, and so the cooling 
down of the cylinder was saved. : 
After a few words from Mr. Mair Rumley, Sir 
Frederick Bramwell said that thirty years ago he had 
put up a tandem jacketted engine at a sawmill in South 
London. Ten years afterwards the proprietor came to 
him in much iota to tell him his engine “ wouldn't 
go.” He went to the place, and found that a lin. pipe 
which drained the jacket had become blocked up by lime 
deposit. The pipe was replaced by a new one, and then 
the engine “went ” as well as ever. Another speaker, in 
reply to a question about jacketting pistons, stated that 
many years ago Mr. Jensen at Messrs. Elder’s had raised 
the number of revolutions of an engine by jacketting the 
piston. The engine did not comply with the specifications 
as to speed until steam was itted to the interior of 
the piston. Another speaker stated that air and steam 
could remain at different levels in a jacket—air below, 
steam above. He did not explain how this condition 
could last if the drain pipe were opened. , 
Professor Beare, of University College, gave particulars 
of experiments he had carried out with lagged an 
unlagged cylinders. The economy due to lagging was 
4°5 per cent., and to jacketting 12:2 per cent., or together 
about 17 per cent. in small engines. Professor Kennedy 





said that there was considerable difficulty in securing 
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circulation in jackets, and he was glad to hear what Mr. 
Morrison had to say on the subject. 

After a few other remarks had been made, and a vote 
of thanks to the committee, which has not yet concluded 
its labours, had been passed, the meeting adjourned until 
yesterday—Thursday—evening, when a paper on screw 
propellers was read, the first portion of which will be 
found on another column. 








RAILWAYS OF THE UNITED STATES IN 1891. 


THE introduction to Poor’s “Manual of Railways” for 
1892 has been issued in pamphlet form, and gives very 
interesting statistics as to the elements of the railway system 
and its operation during the year 1891, from which the 
following article has been prepared by our American corre- 
spondent. In 1867, when this manual was first started, the 
length of all the railways was 39,250 miles, while at the end 
of 1891 it was 170,601 miles, or an increase of 435 per cent. 





in twenty-five years. During these years the railways of | 


New England, where the development has been free from 
speculation, increased from 3938 miles to 6860 miles. In the 
six Middle States the increase has been from 9190 miles to 
20,428 miles; and in the South, from 9940 miles to 32,110 
miles. Throughout the Western States, from the Ohio and 
Mississippi rivers on the east to the Rocky Mountains on the 
west, comprising a vast area of 1,626,390 square miles, where 
the progress of the nation has been most rapid, and its 
increase in wealth most marked, the railway has been the 
great instrument in opening up new territory to settlement, 
and furnishing the means of transportation, without which 
these lands would be still undeveloped and unproductive. 
This matter of the successful development of new country 
by railway construction on ecoromical principles, combined 
with good management and operation on good business 
principles, is well worth the attention of the Indian and 
Colonial Governments. In 1867 there were only 15,777 
miles of railways in the Western States above referred to, 
while in 1891 there was 100,599 miles. Of the total mileage, 
only a small portion was west of the Mississippi in 1867, 
while now 50,000 miles are west of thatriver. In 1867, there 


-were but 431 miles in the States of the Pacific coast, which 


had increased to 12,613 miles in 1891. 

The rate of increase in the mileage of the railways, great 
as it has been, iss ed by the traffic they have carried. 
In 1866 the tonnage was 47,872,500 tons on a mileage of 
36,801 miles of railway, while in 1891 the tonnage amounted 
to 704,398,609 tons on a mileage of 170,601 miles of railway. 
At 20 dols. per ton, the value of this tonnage would be 
957,450,020 dols. for 1866, and 14,087,972,180 dols for 1891. 
These statements show at a glance the magnitude and 
rapidity of increase of the mileage and traffic of the railway 
system. 

The gross earnings per mile of road during the year 
amounted to 6852 dols., and the net earnings to 2136 dols. 
The expenses were 68°83 per cent of the earnings. The 
interest paid on total bonded debt was 4-25 per cent. The 
average dividend paid on total share capital, 1°85 per cent., with 
@ range of from 4°77 per cent. in New England, 2°87 per cent. 
in the Middle States, 2°24 per cent. in the Central Northern 
States, 1-13 per cent. in the South Atlantic States, 1:02 per 
cent. in the Gulf and Mississippi Valley States, 0-4 per cent. 
in the South-Western States, 1:07 per cent. in the North- 
Western States, and 1:01 per cent. in the Pacific States. 
In 1890 the average rate was 2°19 cents per passenger per mile, 
and 0°91 cent per ton per mile. On December 31st, 1890, the 
country had a population of 62,622,250 on an area of 
3,024,880 square miles, or 20°70 persons per square mile. It 
had 166,818 miles of railway, one mile to 18-13 square miles 
of area, and one mile to 375-39 persons. The gross assessed 
valuation of these railways was 22,342,927,223 dols., or 357 dols. 
per head. The following figures for 1891 are given in tabular 
form for convenience of reference :— 





Mileage. 
Main tracks up to December 31st, 1891 .. 170,601 miles. 
At close of companies’ fiscal years in 1891 .. 167,909 ,, 
Of companies reporting statistics - o Be. we 
Of companies not reporting statistics .. .. 3,647 4, 
Built during the year .. .. .. .. «. 4,489 ,, 
Second track and side tracks .. .. .. .. 46,683 ,, 
Laid with steel rails .° hb 174,931 4, 
Laid with iron rails .. .. .. .. o 9,756 4, 
Percentage laid with steel rails.. .. .. 81°5 per cent. 
Liabilities. 

Dols. Dols. 
Capital stock... 4,809,176,651 
Funded debt.. .. 5,235,295,074 
Unfunded debt .. 345,362,503 
Current debt... .. .. .. 375,791,813 
Total liabilities .. api ee oe oe 10,765,626 041 

Assets. 
Dols. Dols. 


Cost of road and equipment .. 9,008,042,194 
Real estate, stocks, lands, &c... 1,617,031,080 


Other assets .. .. .. 239,159,462 

Current accounts . 246,102,540 

ae ee eee ee 11,110,335,276 
Excess of assets over liabilities . 344,709,235 
Excess of assets of various companies.. .. 482,376,159 
Excess of liabilities of various companies .. 137,666,924 

Operation. 

Passenger train mileage .. .. .. « 320,712,013 
Freight train mileage .. .. .. ‘ 493,541,969 
“Mixed train mileage .. .. 16,948,394 
Total revenue train mileage 831,202,376 
Passengers carried... .. . 556,015,802 
Passenger mileage .. — 13,316,925,239 
Tons of freight carried .. .. 704,398,609 


Tons of freight carried one mile : a 81,210,154,523 


Financial. 
Passenger earnings. . 290,799,696 dols. 
Freight earnings .. 754,185,910 ,, 
ther earnin, he. ok 80,549,209 ,, 
Elevated railway earnings .. 12,489,644 ,, 
Total traffic revenue .. .. .. «- «. «+ 1,188,024,459 dols. 





Operating expenses 781,796,576 ,, 
J” Eee 350,227,883 ,, 
Other receipts, including rentals 101,276,183 ,, 
Total available revenue. . 457,504,066 ,, 


Interest on bonds .. 225 339,413 dois. 


Other interest . . 5,920,397 ,, 
Dividends.. .. .. 90,719,757 ,, 
Rentals, tolls, &c. .. 64,255,732 ,, 
Miscellaneous .. 31,018,045 ,, 


Total payments from available revenue ae 


417,253,344 dols. 
Balance yexcess of available revenue over 


actual payments) .. an a 40,250,722 ,, 
Equipment, 

Locomotives .. ee ee os os 34,022 
Cre o. os os ee om 24,497 
Baggage, express, and mail cars .. -- 7,868 
SPURS: os os se as 00 --1,110,304 

Total revenue earning cars .. .. 1... « «+ « 1,142,169 
One locomotive to ~ bo Sere 5 miles of railway 
One passenger carto.. .. .. .. os os 7 » ” 
Freight cars per mile of railway .. .. .. «1 eo os « 6 











1885. 1890. | 1891. 
Passenger nts — 

Miles run passenger 

trains ng ae = 211,587,620 297,244,707 $20,712,013 
Number of passengers .. 351,427,688 520,439,082 656,015,802 
Passenger mileage .. . 9,133,673,956 12,521,565,649 13,316,925,239 
Gross passenger earn- 

ae ° dols. 200,883,916 272,320,961 290,799,696 
Average receipts per = 

senger per — onais 2°198 2174 27184 
Average receipts per pas- 

senger .. .. cents 57°16 52°13 52°30 
Average receipts per pas- 

senger train mile cents 94°94 91°61 90°67 
Average receipts per mile 

ofrailway ..  dols. 1,645 1,724 1,770 
Average number of pas- 

sengeis per mile of rail- 

a sh. ab: Seton. ko 2,877 3,204 3,385 
Average number of miles 

travelled per passenger 25°99 24°05 23 95 
Average rate per passenger | 

permile .. .. cents | ~ 2°19 — 

Freight traffic :-— | 
342,288,770 482,900,422 493 541,969 


Miles run by freight trains 
Yons of freight .. .. .. 
Freight mileage 

Gross treight earn- 


47,080,099  691,344,437| 704,398,609 
; | 49,151, 894,409 79,192,985,125  81,210,154,523 


ings .. .. dols.| 509,690,992 734,821,733 754,185 910 
Average receipts per ton | 

permile .. . cents 1036 0°927 0°929 
Average receipts per 

eae 116°62 106°28 107 07 
Average receipts per 

freight train wile cents; 148°91 152°17 152°81 
Average receipts per mile 

of railway ..  dols. 4,174 4,651 4,591 
Average number of tons 

per mile of railway .. 3,578 4,376 4,288 
Average number of miles 

of haul perton .. .. 112°46 114°55 115°29 
Average rate per ton per | 

mile .. .. .. cents - 0°91 _ 


Summary for 1891, 
Capital stock per mile of completed road ..  .. 28,641 dols. 
Bonded debt per mile of completed road .. .. .. .. 81,179 dols. 
Cost of road and equipment per mile of completed road 538,648 dols. 
Passenger earnings per mile of road in operation .. 1,770 dols. 


Freight earnings per mile of road in operation .. 4,591 dols. 
Gross earnings per mile of road in operation .. .. 6,926 dols. 
Net traffic earnings per mile of road in operation .. 2,168 dols. 
Percentage of expenses toearnings .. .. .. 68°83 per cent. 
Passenger earnin r passenger train mile .. 0°907 dols. 
Freight earnings per freight train mile 1-528 dols. 
Gross earnings per revenue train mile 1°354 dols. 
Gross expenses per revenue train mile 0°932 dols. 
Net earnings per revenue trainmile .. .. .. .. 0° 422 dols. 
Proportion of arene earnings to gross earnings 25°84 per cent. 
Proportion of freight earnings to gross earnings .. 67°00 per cent. 
Proportion of other earnings to gross earnin, 7°16 per cent. 
Earnings per passenger permile.. .. .. .. 2°184 cents 
Earnings per ton per mile © 00 ce ee 0°929 cents 
Average distance per passenger .. 23°95 miles 
Average distance perton.. .. .. . 115°29 miles 
Interest per cent. of bonds .. .. .. 4°25 per cent. 
Interest per cent. of bonds and debt .. 4°10 per cent. 
Dividends per cent. of stock.. .. .. .. 1. oe « 1°85 per cent. 
Interest and dividend per cent. of stock, bonds, and 

debt ie Sk on es Se) he” Be eee oe oe 3°06 per cent. 








EXPERIMENTS ON THE ARRANGEMENT OF THE 
SURFACE OF A SCREW PROPELLER. 
By Mr. WiLLIaM GEORGE WALKER, of Bristol.* 


THE experiments about to be described were projected and 
carried out by the author during 1891 in making some trials with 
a screw propeller invented by the late Mr. B, Dickenson, of Messrs. 
Navin and Co., London; and to his assistance he is especially 
indebted for enabling them to be undertaken. The primary object 
of the experiments was to ascertain the efficiency of screw propellers 
having the same diameter, pitch, and area, but different numbers 
of blades, and with the blades in various positions on the boss: in 
other words, of screw propellers differing from one another only in 
the arrangement of their virtual surface. 

Screws.—Seven screws were tried, A toG, all 384in. diameter with 
bosses 7fin. diameter. They may be divided into two series: the 
first comprising the five screws A BC DE; and the second the 
two remaining screws FG. In the five screws A to E the pitch 
was 64}in., and the aggregate developed area of the blades was 
395 square inches; A had two blades, and BC D E had each four 
blades. In the two screws F G the pitch was 7ljin., and the 
developed area of the blades was 381 square inches; F had three 
blades, and G six. The blades are of forged steel, and were pressed 
by cast iron moulds into their required pitch shape. The bosses 
are of cast iron, and the blades are keyed on. If the blades, 
which are inclined slightly aft, are projected on a plane parallel 
to the axis, their leading and following edges are parallel. The 
first series A to E consists essentially of two double-bladed pro- 
pellers, each having its two blades opposite to each other. The 
stern shafting was made to receive both these propellers at the 
same time, one being placed immediately in front of the other and 
touching it. The forward screw was permanently keyed for the 
time being on the shaft, while the after screw had seven keyways 
in the boss, and was tried in seven different positions in reference 
to the forward screw; five of these positions form the screws A to 
E, and the two other positions are not considered in this paper. 
The second series F and G consists of two three-bladed propellers, 
Which were fixed on the shaft in the same manner as those in the 
first series, It will be noticed that the blades of the second series 
are narrower or shorter than those of the first; but the thickness 
at the roots and tips, and also the coefficient of surface friction, are 
ay the same in both series. Screw A was formed b 

ringing the leading edge of the after portion into contact with 
the following edge of the forward portion, thus forming a two- 
bladed propeller of the ordinary kind; the edges were a good fit, 
and two correct helicoidal blades were thereby formed. In screw 
B the after portion was placed immediately behind the forward. 
Screw C was formed from screw A by turning the after blades 
forwards in the direction of rotation, into the position shown 
dotted, so that the after blades rotate in advance of the forward; 
the roots of the leading edges of the forward blades and of the 
following edges of the after blades are here in the same straight 
lines, parallel to the axis. 1n screw Dthe four blades are at right 
angles to one another; but this is not a propeller of the ordinary 
kind, because the alternate blades revolve in different planes. 
Screw E was obtained by turning the after portion backwards, in 
the contrary direction to the rotation, into a position just behind 
the forward portion, so that the after portion rotates immediately 
in the wake of the forward portion; this is not unlike an ordinary 
two-bladed propeller, but having a gap in the middle of the width 
of each blade. Screw F was arranged in a similar manner to screw 
A, thus forming a three-bladed propeller of the ordinary kind. 
In screw G the six blades are placed at equal angles with one 
another, and the alternate blades revolve in different planes. 

“essel. —The yacht Ethel, on which the experiments were made, 
is owned by Mr. G. A. Newall, of Bristol, to whom also the author’s 
thanks are due for much valuable assistance and advice. It was 
built and engined by his firm in 1886, It is 55ft. long and 9ft. 
beam ; the mean draught during the experiments was 3ft. 3in., 
corresponding with a displacement of 184 tons. There are two 
saloons on deck, one fore and one aft. The engines are vertical 
compound surface-condensing of the ordinary marine pattern. The 
diameters of the high and low-pressure cylinders are 7in. and 14in. 
respectively, and the stroke is 9in.; the high-pressure cylinder 
is placed forward ; the piston-rods are 1gin. diameter. The boiler 








* Paper read before the Institution of Mechanical Engineers. 
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is placed forward of the engines, and is 5ft. diameter and 6ft, 6in 
length ; the working pressure is 1001b. per square inch. Beforg 

ing the experiments, the engines though in good Condition 
were thoroughly overhauled. The indicator pipes were fitted 
carefully and with as few bends as possible. The fire-grate area 
of the boiler was enlarged, as were also the areas of the uptakeg 
and funnel, in order to enable the boiler to maintain a constant 
pressure of steam at all speeds. 

Mode of experiment.—The trials were made on the Avon on the 
regatta course at Saltford, about midway between Bath and Bristol 
This was an exceptionally suitable place, as there is a perfectly 
straight run of nearly a mile, the sides of the course are parallel 
and the width and depth of the water ample, and it is also well 
shaded. The width is about 100ft., the depth is about 14ft, and 
the sectional area of the river about 1200 square feet, while the 
a immersed section of the yacht is 20°4 square feet for the 

isplacement of 184 tons. During the time the runs were madg 
the course was entirely free from traffic; the water was smooth’ 
and the speed and depth of the current varied but little, The 
experiments were made on a base line of 3400ft., or 0°64 mile, ‘Two 
upright poles were erected at each end of the base line, one twenty 
yards behind the other ina line at right angles to the stream. Each 
screw was tried at six successive speeds, namely, four, five, six 
seven, seven and a-half, and eight miles per hour, as nearly as 
possible. For each speed the yacht was run over the course six 
times, three in each direction, and the mean was taken. Tho 
supply of steam was regulated by the throttle-valve, which was 
locked for each experiment, the reversing gear being fully open, 
Two indicators were employed, one on each cylinder ; and each was 
connected with both top and bottom. Three sets of diagrams were 
taken during each run, or eighteen for each experiment, makin, 
altogether seventy-two single diagrams. Tbe same set of springs 
excepting a broken one, were employed throughout the experi- 
ments. ‘The counter was placed in a convenient position on deck 
and motion was given to it by a rod from the engine crosshead : 
it could be stopped or started without interfering with the engines, 
The working pressure in the boiler was constant at 1001b. per 
square inch throughout the experiments. It was found at first 
that in the single iustance of full speed the boiler pressure 
was inclined to vary somewhat. This objection was overcome by 
the aid of forced draught, derived from a small fan, which was 
driven off the screw shafting. The condenser vacuum was constant 
at 27in. of mercury. In making the runs, while the vessel was 
passing the two ranging poles at either extremity of the base line, 
a chronometer and the counter were started or stopped, as the 
case might be, at the moment when the two poles were in a 
straight line with a point on deck. The time was taken to a third 
of asecond. In order to insure having the same weight on board 
during the runs, the coal was weighed as it was used, and its 
weight was replaced at the end of each experiment. The same 
steersman and engineer wereemployed throughout the experiments ; 
and the readings were taken by a staff of four observers. ‘I'he 
total indicated horse-power and the revolutions per minute were 
obtained exactly for the speeds of four, five, six, seven, seven and 
a-half, and eight miles per hour, by plotting the experimental 
results and drawing fair curves through them, as shown in Figs, 19 
to 23 for screw D, and then scaling off the quantities from the 
curves corresponding with these speeds, The equivalents of these 
— in knots are 3°47, 4°34, 5°20, 6°07, 6°51, and 6°94 knots, 

he results of the seven screws, A to G, together with their 
analysis, are given in the tables. 

The efficiency of the screws has been examined by the method 
employed by Mr. Isherwood, the late chief of the Navy Depart- 
ment of the United States, It is not unlike the method pro- 
posed by the late Dr. Froude—Inst. Naval Architects 1876, page 
167—whereby he calculated the indicated thrust from the piston 
pressures, and gave a number of elements which must be sub- 
tracted from the indicated thrust in order to ascertain the ship's 
true resistance. As the screws in each series of the present experi- 
ments have exactly the same pitch, diameter, and physical surface, 
they have therefore the same coefficient of friction; and although 
some of the quantities taken in the analysis are perhaps only 
approximately correct, such as the coefficient of friction, the 
experiments are nevertheless thoroughly suitable for comparison 
with one another, and are free from the objections which generally 
apply to propellers having slightly different dimensions, although 
meant to be the same. 

For convenience the mean pressures of the compound engine 
have been referred to the high-pressure cylinder. The effective 
mean pressure is therefore the actual mean pressure P in tne high- 
pressure cylinder, together with the mean pressure p in the low- 
pressure multiplied by the ratio 4°083 of their capacities; that is, 
the effective mean pressure is P+ px 4°083, The indicated horse- 
power developed by the engine has been resolved into the following 
five constituent parts:—(1) The power to overcome the friction ot 
the unloaded engine, which includes the duty of the air pump and 
the feed pump; (2) the power to overcome the friction due to 
the working load; (3) the power to overcome the friction of the 
screw blades; (4) the power expended in the slip of the screw; 
(5) the power necessary for the propulsion of the vessel. The 
net horse-power applied to the shaft is obtained by deducting 
from the total indicated horse-power the power to overcome the 
friction of the engine. The steam pressure necessary to overcome 
the friction of the engine was equal to 91b, per square inch, and 
was constant at all speeds. Following Mr. Isherwood—Institute 
of Civil Engineers, vol. cii., page 136—the friction due to the 
working load was taken at 74 per cent. of the net power, and the 
blade friction at 0°45lb. per square foot of blade surface when 
moving at a velocity of 10ft. per second, and for other speeds 
in the ratio of the squares of those speeds to the square of 10, 
If the first three of the above quantities—Nos, 1 to 3—are sub- 
tracted from the total indica horse-power, there remains 4 
quantity—the sum of Nos, 4 and 5—absorbed in the action and 
reaction of the screw, which is the actual power applied to the 
screw, less the surface resistance of the blades, From this 
remainder was subtracted the slip—No. 4—and the final remainder 
was then the power required to propel the vessel, or the useful 
work—No, 5, This final power, divided by the net power, is 4 
measure of the efficiency of the screw. The respective steam 
pressures may be calculated from the powers, The thrust was 
obtained from the following expression :—Thrust in pounds x speed 
of vessel in feet per minute = 33,000 x horse-power expended 1n 
propulsion of vessel, (Zo be continued.) 











GREAT NORTHERN RAILWAY CATTLE DOCK. 


On page 372 will be found drawings of a cattle pen or dock 
at Holloway, and of the sheds and pens for the accommoda- 
tion of the Metropolitan Cattle Market. The engraving com- 
prises so many particulars that description is unnecessary. 








THE Brewers’ EXHIBITION.—The fourteenth annual exhibition 
in connection with the brewers, maltsters, distillers, mineral water 
manufacturers, wine and spirit merchants, caterers, and. allied 
traders was opened on Monday at the Agricultural Hall, Islington. 
From an early hour the large building presented a very busy 
scene, and the general attendance was very large. Every inch of the 
hall is covered by exhibits, and it is the largest show of the kind 
ever held in London, e attractions in ection with the 
competitions concern malting barley and ginger - ale and 
non-exciseable fermented beverages. In the malting barley 
department the champion prize consists of a plate, to be selec " 
by the winner, of the value of £10, this being given for the ae 
bushel of barley of any growth. Barley grown in the Unite 
Kingdom only was eligible. Growers were allowed to exhibit “4 
many samples as they pleased, but each sample to consist of < 
less than a full bushel. There is a large show of machinery 
which we shall refer in a future issue, 
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RAILWAY MATTERS. 


Tue Panama Railway Company announces that it is 
repared to receive tenders tor steamers, torun both in the Atlantic 
and the Pacific, in connection with the railway, after February 
Ist next, its contract with the Pacific Mail Company having fallen 
through. 
Mr. Hitt, station master at Ingersby, on the Great 
Northern Railway, near _Leicester, was knocked down by a 
nger train from Leicester on Saturday afternoon, He 
sustained terrible injuries, and expired just as he reached the 
Infirmary at Leicester, to which he was removed, 


Tne Russian Minister at Pekin has notified his Govern- 
ment that the construction of the Manchuria section of the Trans-Sibe- 
rian Railway is beginning to meet with serious difficulties from the 
special Financial Committee appointed by the Chinese Govern- 
ment to decide as to the advantages to be derived from the line. 


Tue Harlem River Drawbridge on the New York 
Central Railway was opened 11,018 times during the year ending 
September Ist, 1891. This is thirty times a day for every day in 
the year. The Third-avenue Draw, lower down on the river, was 
opened 16,285 times during the same period, or nearly forty-five 
times per day. 

In Tuesday’s sitting of the Copenhagen Volkething, 
M. Ingersley brought forward the new Railway Bill, which involves 
the expenditure of 30 million kroner—about £1,680,000. Of this 
sum, 16 million kroner are to be expended in the construction of a 
new central railway station, and in the establishment of under- 
ground railway communication in this city. 


Tue Indian mail train to Brindisi had a narrow escape 
of being wrecked near Pescaro on the 23rd, The two leading 
wheels of the locomotive re off the rails, one of them being 
fractured, but the driving wheels remained on the line, and the 
engine ran for some four hundred yards with tle front wheels 
tearing the permanent way. After a delay of an hour and three- 
quarters, another engine was procured to convey the train to 
Brindisi. No one was injured, : 


Two locomotive boiler explosions are among the acci- 
dents of a recent week in the United States. On September 27th 
the boiler of a locomotive on the Tennessee Coal and Iron Com- 
pany’s line exploded near Coalburg, Ala., and one man was killed. 
On September 30th the boiler of a pusher engine on the Buffalo, 
Rochester, and Pittsburgh Railroad exploded near Grove Summit, 
Pa., and two men were killed. ‘The engine was standing on the 
track, having just completed a run. 


Tue Ashbury Railway Carriage Company has recently 
secured an order for 100 carriages for the Great North of Scotland 
Railway, and a further good order has also been placed with them 
for the Belfast and County Down Railway. Considerable inquiries 
are also coming forward for locomotives and railway rolling stock 
in connection with the Indian State Railways, which, it is , teeny 
will place locomotive and railway carriage builders in a better 
position than they have been recently, 


In connection with some alteration at Willesden 
Junction, workmen have been engaged in removing some girders 
from the old disused North London bridge on the high level, 
which spans the platforms and lines of the low level. On Monday 
a chain snapped and a girder weighing about ten tons fell on to 
the platform below, upon which were a number of ngers, 
Several workmen were seriously injured. Just before the accident 
happened a passenger train passed under the bridge. 


On Tuesday night a flock of sheep belonging to Mr. 
J. Cake, of Woodford, Dorchester, which had strayed on the 
South-Western Railway, was run into by the up night London mail, 
and a down train between Dorchester and Moreton, Ninety of 
them were cut to pieces, and twenty others were so badly injured 
that they had to be slaughtered. The sheep had been folded by 
the side of the line, but broke through a fence, and got on to the 
railway. Fortunately the engines of the trains did not leave the 
metals, There were altogether about 450 sheep and lambs in the 
flock; but the night being dark, they were not observed until it 
was too late to stop the traine, 


Tue subsidence on the Furness Railway at Lundal em- 
bankment has been repaired, the hole through which the locomotive 
took its headlong rush into the earth made up, and the permanent 
way is now supported on nine 36ft. baulks of pitch pine, butt- 
jointed, and braced together with steel plates, bolted firmly. On 
the face of these baulks longitudinal timbers, 5in. thick, run under- 
neath the rails. This work practically constitutes a bridge, and 
it is felt that this is the best and safest way in which to get over 
the weak ground, The engineers have sunk to a depth of 7O0ft., 
and are now driving through the embankment to ascertain the 
nature of the ground, with a view of providing against a recurrence 
of the subsidence. 


A TRaMWAY which has recently been established at 
Berne is worked on the compressed air system, owing to the 
gradient, which extends throughout the line, being too stiff for 
horses to haul the cars. The cars are self-contained, and are on 
the Mekarski system, the compressed air being contained on the 
cars in reservoirs. Each car carries twelve reservoirs, ten of which 
are arranged on the underframe and two under the seats, These 
vessels, which contain air under a pressure of 600 lb., are connected 
with one another and with the motor. The rails, which are of 
steel, are so profiled that they also form longitudinal sleepers, and 
the gauge of the line is 40in, A ten minutes’ service of cars is 
made, and the speed ranges from seven and a-half to nine and 
a-half miles an hour, 


Tue Manchester, Sheffield, and Lincolnshire Railway 
Company has opened this week for mineral traffic its new line from 
Staveley to Annesley, where it joins the Great Northern Company. 
The line opens out a vast coalfield which hitherto has been but lightly 
touched, and also several important iron works and various manu- 
factories. Amongst the concerns thus afforded new railway 
facilities are the Staveley Coal and Iron Company’s Hartington 
Colliery, the Ireland and Markham No. 1 and No. 2 collieries, the 
Staveley Silkstone Colliery Company, and the Holmewood Colliery 
Company’s pits, with those at Pilsley, Tibshelf, Blackwell, and 
Pinxton. A connection is also being made with the new Bolsover 
pit, which is expected to produce 1400 tons per day. The a 
is about 16 miles in length, and the passenger trafic, it is expec 
will be commenced on November Ist. Messrs, Logan an 
Hemingway were the contractors at the Staveley end, and Messrs, 
Baldry and Yerburg at the Annesley extremity. 


Tue headings of the Totley Tunnel of the Dore and 
Chinley line of the Midland Railway junctioned at 7 p.m. on the 

rdinst. This tunnel, when completed, will be over three and 
a-half miles in length, and second only in size to the Severn 
Tunnel in the British Isles, The driving of the headings, which 
commenced over four years ago, has been a work of considerable 
difficulty owing to several sudden and unexpected inrushes of 
Water into the workings as the works proceeded, which much im- 
peded their progress, The headings met with perfect accuracy at 
a distance of two miles from the Totley entrance, the drilling 
operations of the miners at the opposite faces having been dis- 
tinctly heard for some days previously, ‘T'wo-thirds of the brick- 
work lining is already built, and it is expected that the remainder 
Will be completed in nine months’ time. The Cowburn Tunnel, 
two miles in length, will be finished this year, and the remainder 
of the works being in an advanced state, it is expected that the 


Whole line from Dore to Chinley will be opened for goods traftic 


NOTES AND MEMORANDA. 


In Greater London 3315 births and 1819 deaths were 
registered, corresponding to annual rates of 30°] and 16°5 per 
1000 of the population. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
18°0 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. The rate varied 
from 7°9 at Croydon to 230 at Preston. 


In London 2446 births and 1449 deaths were registered 
last week, or 222 and 136 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 15-2, 16°4, and 17°] in the 
preceding three weeks, rose to 17‘7. During the four weeks 
ending on Saturday last the death-rate averaged 16°6 per 1000, 
being 1°4 per 1000 below the mean rate in the corresponding period 
of the ten years 1882-91, 


In his treatise “‘ On the Propagation of Electric Force,” 
Professor Hertz mentions some experiments tending to prove that 
the production of resonance and the period of oscillation in 
resonators are not influenced by the specific resistance or the 
magnetic properties of the secondary conductor. But if the 
phenomena be observed electrometrically, the individual properties 
of the metals soon show themselves. This method was employed 
by Mr. V. Bjerknes, of the University of Christiania, who gives an 
account of his results in No. 9 of Wiedemann’s Annalen. Experi- 
ments made with copper, brass, German silver, platinum, nickel, 
and iron, show that metals have different powers of absorbing the 
energy of electric waves. The rate of absorption increases with 
the resistance and with magnetisation of the metal. Iron and 
nickel, Nature says, were able to follow the oscillations to a certain 
extent, which means that their magnetisation was actually reversed 
one hundred million times per second. 


AN anemometer by M. Timchenco of a novel con- 
struction is described by Professor Klossovsky, of the Odessa 
Observatory, by which both the wind direction and velocity are 
marked on a — by one symbol. The recording apparatus is 
moved by clockwork, and the indications are made by electrical 
contacts. The duration of the contact depends upon the velocity 
of the wind, a light wind producing a contact of longer duration 
than a strong one. The indications are by means of arrows 
printed on the paper covering the cylinder, which show the direc- 
tion of the wind, and the number of arrows marked on a length 
of paper corresponding to one hour furnishes data for finding the 
velocity by an empirical scale determined by comparison with a 
Robinson’s anemometer. The apparatus only requires to be ad- 
justed twice a month, or in some instruments only once a month, 
and calls for no attention in the meantime. A battery cell is 
sufficient to produce the contact, for most of the work is done 
by means of weights. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on ‘‘ A New Method of Brick Manufacture, used 
in certain parts of Central Asia,” by M. Edouard Blane. This 
mode of manufacture is practised by the tribes in Western Mon- 
golia, on the frontier of Siberia. The extremes of temperature 
render a brick of great durability a necessity of life. This is 
attained by the use of steam. The oven is cylindrica] and sur- 
mounted by a hemispherical cap, which is kept open for the first 
three days. The bricks, about 7000 at a time, are baked by means 
of a fire fed by about 7000 kilos. of an annual ligneous plant, the 
Alhagi Camelorum. On the third day, the opening is closed with 
felt, which is kept constantly wetted, so that the bricks are enclosed 
in a steam bath, while kept ata red heat. Under these circum- 
stances, some novel chemical reactions appear to take place. The 
bricks, red after the first period, appear dark grey after the second 
part of the process. Their structure appears porous ; they become 
sonorous and acquire a great hardness, They show a striking 
resemblance to certain trachytes. Made from the same clay as our 
bricks, they resist weathering very much better. 


A metuHop of exhibiting the Hertzian oscillations to a 
large audience is described by Mr. L. Zehnder, of the Uni- 
versity of Freiburg. The two conducting rods placed in the 
focal line of the concave mirror are connected with a Geissler 
tube, within which the ends are placed very closely together, but 
so that a discharge produces not a spark but a general luminosity 
inside the tube. The secondary Hertz effects are too feeble to be 
visible except at a very short distance and in a darkened room. 
In this case they are augmented by a kind of relay. On either 
side of the terminals of the resonator are two other terminals from 
a circuit of 600 secondary cells, which can be regulated so that the 
current is just unable to traverse the distance between the termi- 
nals, As soon, however, as the resonator responds to electric 
oscillations, the relay is brought into action, and a brilliant dis- 
charge takes place. In cases where such a large accumulator is 
not available, it is possible to work with another inductorium, or, 
still better, to obtain the oscillating current from the primary coil 
by bringing one end of a wire into its neighbourhood, the other 
being led to earth. By such means it is possible to exhibit the 
ph in question without even darkening the room. 





Tue Annuaire of the Municipal Observatory of 
Montsouris for the years 1892-93 contains, in addition to the usual 
tables showing inter alia the extremes of temperature at Paris 
since 1699 and the monthly rainfall values since 1690, much useful 
information with reference to the climate and the microscopic 
examination of the quality of the air. Although it does not fall 
within the province of the observatory to issue weather forecasts, 
applications for such information are sometimes received and 
answered, in the interest of agriculture, The opinion is expressed 
that by basing the calculations on the general methods adopted by 
Laplace in his memoir entitled ‘‘ Probabilité des causes d’aprés 
les 6vénements,” it is not impossible to give a long forecast which 
may be at times of much use, Some interesting remarks are also 
made as to the possibility of foreseeing the character of the 
summer from the weather experienced in the early spring, based 
chiefly on the time of the appearance of the north-east winds, and 
the differences in their usual strength and physical qualities, in 
connection with the transparency of the air. The results of the 
analysis of the air, Nature says, show that the minimum amount 
of carbonic acid occurs between May and es and that the 
amount at night is greater than during the day. 


Mr. Common, in the Observatory for October, gives a 
brief account of various processes and methods for producing good 
reflecting surfaces. In the short historical sketch we find that the 
modern prccess is due to an observation of Baron Liebig, who, in 
1835, found that on heating aldehyde with an ammoniacal solution 
of silver in a glass vessel a brilliant deposit of metallic silver was 
deposited on the surface of the glass. In all the methods used up 
till quite recently the surface to be silvered had to be suspended over 
the bar, owing to the formation of mud which settles down and pre- 
vents the proper deposition of silver ; thus really large surfaces could 
not be dealt with, This was the case with Mr. Common’s 3ft., a pneu- 
matic arrangement being made to hold the mirror by the back. In 
dealing with the 5ft., this method could not be so easily applied, and 
experiments were made to find some means by which this ‘ mud ” 
could be entirely eliminated. This was successfully done by omit- 
ting the potash from the bath. One curious fact of observation 
is that the mirrors experimented on never seemed to take the first 
application of the silvering solution, but on being re-cleaned with 
nitric acid the second was always successful, Why this should be 
so, Nature says, does not seem to be easily explained, for Mr. 
Cc only its himself to the statement that ‘‘the nature 
of the liquid other than distilled water last in contact with the 
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months hence, 





MISCELLANEA. 


Six years ago Belgium sent only some 8000 tons of 
iron to India, Last year the quantity had increased to 38,800 tons 
and this augmentation appears to a large extent to be at the 
expense of British exports. The imports consist chiefly of bar 
angle, sheet, and galvanised iron, beams, pipes, and tubes. Steel 
imports show a rapid advance, and Belgium is said to be doing a 
considerable trade. 


A FOLDING bridge, as the American Engineering News 
calls it, with a clear span of 80ft., is being constructed over the 
Chicago River, at Canal-street. The design of the bridge is the 
same as that over the river at Weed-street, which was fully illus- 
trated and described in our issue of May 23rd, 1891, and is the 
innovation of Mr. Wm. Harman, of the Chicago Towing Company. 
The contractors are Shailer and Schniglau, of Chicago, Ill. 


Mr. Consvut DE Bunsen in a report on the trade of 
Hakodate, Japan, says:—The island’s chief source of wealth lies 
in its coal beds, Fifteen years ago it was estimated by the 
American engineers who made the first surveys for the Government 
that the workable coal beds of Yezo contained 150,000,000,000 tons 
orabout two-thirds as much asthe coal bedsof Great Britain. Doubts 
have sometimes been expressed as to the soundness of this large 
—- but time and further investigation have more than con- 

rmed it. 


Mr. James DurrIELD, manager of the Derwent Steel 
and Ironworks, Workington, has been unanimously agreed upon 
as the Mayor-Elect of Workington for the ensuing year. Mr. 
Duffield, who is one of the most remarkable men in the steel trade, 
commenced life as a pit lad, and has risen to his present position 
by indomitable pluck, rare ability, and force of character. He 
carried out the removal of the Dronfield Steel Works to the coast, 
when the Sheffield Company—Cammell—found rails could no 
longer be profitably produced inland. 


In view of the proposal to obtain a water supply for 
the metropolis from Wales, a conference of representatives of 
local authorities in Glamorganshire, Monmouthshire, and Carmar- 
thenshire, and the Water Committee of the Glamorgan County 
Council was held at Cardiff on Friday last week, Sir Hussey 
Vivian, M.P., in the chair, when it was agreed that the County 
Councils of the three counties should take immediate steps to bring 
about united action with a view to secure the high level areas for 
the water supplies of the people of those counties, 


WE regret to notice the death on the 10th inst. of Mr. 
Louis Rudolph Bodmer, in the seventy-first year of hisage. It 
may be of interest to some of our readers to know that Mr. Bodmer 
was the inventor of a well-known form of hydraulic press, origi- 
nally designed for the manufacture of artificial stone bricks ; but 
also used for many other purposes, including the production of 
cakes of compressed tea, which we believe are exported in cun- 
siderable quantities from China into Russian Siberia. Mr. Bodmer 
was the first engineer to employ valves worked continuously and 
automatically in connection with hydraulic presses using water 
under a pressure of from 10 to 20 cwt. on the square inch. The 
valves are of what is known as the Liithy type, kept watertight 
by means of U-leathers, and worked by cams at a speed of from 
six to seven strokes a-minute. In connection with hydraulic 
machinery of the class in question, Mr. Bodmer introduced a con- 
siderable number of ingenious improvements, the latest of which— 
designed to facilitate the change of leathers in the cylinders of 
hydraulic presses—was patented only a short time before his death. 


THE armament of the new war vessels now in course 
of construction or about to be ordered in France will be composed 
in great part of quick-firing guns. These latter are held to have 
been brought to a high state of perfection, and to be more powerful 
and efficient than the guns employed in any foreign navy. Within 
three months there will be ready 300 quick-firing guns upon the 
models of 1881, 1884, and 1887; and, as occasion may require for 
the ships now building, there will be manufactured fifty-three guns 
of 10cm. that will have a muzzle velecity of 760m. to 800m. for 
a projectile of 14kilos., twenty-four guns of 14cm., and eighteen 
guns of 16cm., all constructed upon a new model. The Société 
des Forges et Chantiers, who have already made twenty-nine 
Canet guns of 10cm., will shortly complete eight guns of 14cm. 
required for the Jauréguiberry, and six guns of 16cm. for the 
Suchet, Davout, and Jean-Bart. The Creusot Works are likewise 
manufacturing eight guns of 14cm. for the Charles-Martel. The 
number of guns of a calibre less than 10cm. is also rapidly 
increasing. The total will be forty-nine guns of 65mm. and 200 
of 47mm. The trials of the Maxim gun of 37 mm., which have 
been carried on for a considerable time past, are being brought to 
a conclusion. 


Tue Tees Conservancy Commissioners are endeavouring 
to induce the North-Eastern Railway Company to re-open for the 
shipment of coal the coal staithes at Port Clarence, on the north 
bank of the Tees, opposite Middlesbrough. These staithes were 
constructed by the West Hartlepool Harbour and Railway Com- 
pany, which was amalgamated with the North-Eastern Railway, 
and ever since 1872 these staithes have been out of use. Shipowners 
and merchants have frequently complained of the expense and 
want of facilities attending the shipping of coal and coke in the 
Tees. Steamers are compelled, when they want bunker coals, either 
to go into the railway company’s dock at Middlesbrough and pay the 
very heavy dues levied, or go for them to other ports. A deputation 
from the Tees Commissioners has had an interview with the Traffic 
Committee of the North-Eastern Railway, and urged it to 
re-cpen these staithes, which might enable the Tees to regain to 
some extent its Jost position as a coal export port. Of thesteamers 
which carry ore from Bilbao to the Tees, fully 50 per cent. have to 
leave the port light and go to Seaham Harbour, Hartlepool, the 
Wear, or the Tyne for coal cargoes for Spanish ports, whereas if 
facilities were afforded they could load coal and coke. The 
committee will consider the question. 


MIDLAND manufacturers continue to take great interest 
in the resumed Board of Trade Canal Rates Enquiry, which has 
this week been proceeding at Westminster Town Hall. The traffic 
on the Birmingham Canal, according to Mr. Littler, Q.C., who 
opened the case on behalf of the company, is by far the largest 
of that of any company in the kingdom. In 1888 the traffic was 
7,713,000 tons, or about 2.9 per cent. of the whole of the canal 
traffic of the kingdom. The net profits available for dividends, 
however, were only £116,096. The reason for the smallness of the 
net receipts is the expense of maintenance, which arises very 
considerably from the class of country that the canal goes through. 
It passes through a district which is honeycombed with mines, and 
the consequence is that constant sinkings take place. Bridges 
over the canal in such a country as that are innumerable. They 
are affected by the sinkings, and have to be watched and 
repaired when necessary. There are also a very large number of 
locks on the canal—in the 158 miles there being 216 locks, 
Another reason for the great cost of maintenance is that the 
canal is on the top of a table-land, and a very large sum of 
money has been expended for pumping water. Roughly speak- 
ing, the cost of pumping water has been £10,000 or £11,000 a year. 
Dealing with alternative schemes, Mr. Littler pointed out that 
there had been some other proposals. That of the Birmingham 
Corporation would mean a loss to the company of over £71,000 
per year, that of the Midland Canal Freight Association would 
cost them a loss of £73,584 per year, and that of his friend Sir 
Alfred Hickman would leave a loss of £95,000. Mr. Littler 
explained the alterations which were proposed in the schedule, 
and argued that they were not such as would press hardly on 
the traders. Further evidence of the engineering difficulties which 





surface of the mirror seems to be the determining thing.” 


have to be met was given by the company’s chief engineer. 
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WATER SUPPLY, HATTON GRANGE. 





In 1889, the provision of an improved water supply to the 
Hatton Grange estate became necessary, partly on account 
of the pumping operations carried on at Cosford by the 
Wolverhampton Corporation; and in that year, 1889, Colonel 
Kenyon Slaney, M.P., consulted Mr. Thomas S. Stooke, C.E., 
F.G.S., of Shrewsbury, on the subject. It had been found 
necessary to deepen the wells at the farms on the north- 
eastern side of the estate, on account of their proximity to 
the deep bore-hole at Cosford. Mr. Stooke found, on investiga- 
tion, that those wells situated within a 
range of half a mile from the Cosford bore- 
hole had been deepened on several occa- 
sions, and that the line of saturation in 
the sandstone formation had been lowered 
nearly 28ft. between the years 1884 and 
1889, being at the rate of some 54ft. per 
annum, while the line of saturation at the 
wells situated at a range of one mile was 
about 12ft. or 13ft. higher on the Ordnance 
Datum than those at the half-mile range. 
It was also evident that water was more 
readily exhausted in the wells situated on 
the north-west of the deep well at Cosford 
than on the west and south-west. 

The estate extends between about one 
mile to three and a-quarter miles south- 
east of the town of Shifnal, and is situated 
entirely on the Bunter series of the new 
red sandstone. On the western side of the 
estate are many excellent springs, which 
are tributary to the stream flowing by 
Evelith and Kimberton and Hinnington. 
There are also several springs supplying a 
series of ornamental ponds, forming the 
western boundary of the Hatton Grange 
Park. Gaugings of these springs show 
that the volume is maintained. The spring 
known as the Boiling Well, by Hinnington 
Mill, was selected for the water supply; 
and three 2in. tube wells are driven into 
a sharp white sand and gravel to the depth 
of 94ft., and connected with which a set 
of treble 34in. barrel pumps worked by a 
water-wheel draw the supply at the rate 
of 36 gallons per minute, and deliver into 
a storage reservoir capable of containing 
30,000 gallons situated on Brimstree Hill, 
from which the water isdistributed through 
some 44 miles of mains over the estate, at 
a pressure sufficient for fire-extinguishing 
purposes at Hatton Grange Mansion, as 
well as at Evelith Manor. 

The yield of water available from the 
tube wells is far in excess of the require- 
ments of the estate. These works were 
carried out under Mr. Stooke’s direction, 
at a cost of £1800. Soon after their com- 
pletion, Colonel Kenyon Slaney instructed 
Mr. Stooke to consider the question of 
dealing with the ornamental and fish- 
ponds, which had become silted up toa 
very large extent, and the plugs for empty- 
ing the ponds had been permitted through 
a long series of years to become out of 
order, as well as entirely out of reach, on 
account of the woodwork controlling the 
plugs having rotted away, thereby causing 
considerable leakage. 

The ponds, four in number, are known 


by the names of The Abbots, Purga- : : 
tory, Hell, and Bath Ponds, and were in existence | 
in the 11th century. The total water area is about 7} 


acres, the depth varying from 16ft. to about 8ft. The 
ravine in which the ponds are situated is on the western 
side of the Hatton Grange Park; the ground rises on each 
side to heights varying from 40ft. to 80ft. It is beautifully 
wooded, and has a series of drives and walks cut at different 
levels above the ponds. The area of the watershed con- 
tributing its rainfall to the ponds is approximately 300 acres, 
from which area a very considerable volume of water passes 
at times down the ravine, carrying with it soil and foliage, 
which together with the abundant foliage about the ponds, 
had become precipitated, and consequently silted up the 
ponds, r 
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The embankments were made of sand and earth; it was 
therefore considered desirable to place the new outlets in 
trenches cut down in the sandstone rock partly under the bye- 
pass of each pond. The new outlets were supplied by the 
Glenfield Company, and consist of cast iron pipes, with a 
sluice valve and screen and gaugeway as shown. The water 
from the various ponds was let off through the cuttings 
until the old plugs could be reached, when the ponds were 
permitted to drain by means of cross-cut trenches. The 
accumulation of mud and vegetable deposit was found in 
many instances to be Sft. or 9ft. in depth. 





EXCAVATING S:LT FROM HATTON GRANGE PONCS 


Tenders were solicited for removing the mud, two only 
being received—one for the sum of £1158, with sundry extras 
which would have increased the tender at least £200, and | 
another for £1500. Mr. Stooke could not advise the accept- | 
| ance of either of these tenders, and recommended as an 
| alternative that steam plant be secured for drawing out the 
mud at convenient points over tramways and inclines. This 
course was adopted, and the ponds were cleaned with the 
use of six side-tip steel wagons, each having a capacity of 
35 cubic feet, and run over tramways and inclines at six 
different points. The inclines varied from 70 to 95 yards 
in length, with gradients from 1 in 34 tolin 74. The work was 
| commenced in March, 1891, and finished in January last. 
' Upwards of 20,000 cubic yards were moved, and the total 











} entered into with a German line of steamers 


mileage run by the wagons was about 1520 miles. The cost 
was as follows: Mudding out, £1022, being at the rate of 
about 64d. per square yard of water surface; providing and 
placing new outlets, £257. 

During the progress of the work, the regular stream of 
water supplying the ponds passed through the old outlets, 
which were at the finish replaced and thoroughly puddled up. 
Several springs were found issuing from fissures of the rock 
laid bare in the sides of the ponds, and since the ponds 
have filled, a regular overflow falls from the bye-pass over 
the terraced rock to the adjoining pond. 

The engraving given below shows the 
arrangement made for removing the silt by 
means of temporary railways and small 
trucks from one of the deep ponds. This 
gives a good idea of their character and of 
the wooded surroundings. 


A MERCANTILE MARINE FOR 
BELGIUM. 

MANUFACTURERS in Belgium have for 
some time past been insisting upon the 
carrying out of a proposal to establish a 
mercantile marine, to the want of which 
they attribute in no small measure the 
heavy depression that has fallen upon all 
branches of trade. As nearly the whole 
of the Belgian merchandise is carried 
under foreign flags, the manufacturers get 
little credit for possessing the means where- 
with to satisfy foreign requirements; the 
origin of their products is too often attri- 
buted to the countries to which the ships 
conveying them belong, and instances are 
quoted of the curious ignorance that pre- 
vails in different parts of the world as to 
the whereabouts of the chief industrial 
centres in Belgium. Communications 
from abroad are, for instance, not uncom- 
monly addressed to Antwerp in Germany, 
in Holland, or in France. This sort of 
ignorance is not peculiar with regard to 
the geography of Belgium. As the engi- 
neering industries depend almost entirely 
upon the export trade for their activity, 
this want of knowledge on the part of 
foreign consumers is a very serious draw- 
back, and to this is partly due the loss of 
trade with India, Australia, China, and 
Japan. The only market open to Belgian 
producers is Central and South America, 
where political disturbances during the 
past year have temporarily arrested the 
course of business with Europe. It is 
hoped that Africa may in time afford an 
opening for Belgian manufactures, but for 
the moment the influence of this new 
market upon industry is scarcely percep- 
tible. Under these circumstances the trade 
of Belgium has only been kept alive by 
the vigilance and enterprise shown by 
manufacturers in competing with foreign 
makers. This position is the more singu- 
lar since Belgium possesses one of the 
largest and best appointed ports in Europe, 
while the sea coast offers every facility 
for the creation of several other ports. 
For many years past there has been a ques- 
tion of establishing ports at Heyst, Ostend, 
Bruges, and Gand; and work is already in 
hand for improving the canal which sliall bring vessels right 
up to Brussels. With somuch accommodation for shipping, 
there is no reason whatever why an efficient mercantile marine 
should not be established. Some months ago negotiations were 
to make 
Antwerp a port of call on their way to the Levant, in the hope 
that a trade could be cultivated with Egypt and neighbouring 
countries. But this does not overcome the drawbacks of 
which manufacturers complain, and they are waiting for 
some one to take the initiative for running vessels under the 
Belgian flag to Africa, South America, and the East. — 
this means alone do they hope to revive those branches © 
industry that have been seriously depressed by the increafe 
in foreign import"tarifis. 
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STEAM WINDING GEAR FOR 75-TON SHEAR LEGS 
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75-TON SHEAR LEGS. 





Tue accompanying illustrations show the machinery for 
a set of shear legs for lifting 75 tons; and a general 
view of the shear legs and machinery. The specifica- 
tion states that the machinery was to be capable of lifting :— 
(1) 75 tons at 2ft. per minute on the larger barrel ; (2) 30tons 
at 6ft. per minute on the larger barrel; (3) 10 tons at 12ft. per 
minute on the smaller barrel. For (1) the motion is con- 
veyed from the engine shaft through a double set of spur 
wheels and pinions to a worm and worm wheel, the latter 
being keyed to the same 
shaft as the larger barrel ; 
for (2) the motion is direct 
from the engine shaft to 
the worm and worm wheel 
and larger barrel; for (3) 
the motion is from the 
engine shaft to a bevel 
wheel and pinion on a 
secondary shaft, at right 
angles to the engine shaft. 
At the other end of the | 
secondary shaft is a spur | 
pinion keyed to the shaft, 
and gearing with a spur 
wheel keyed to the same a | 
shaft as the smaller barrel. KO} 

The shaft carrying the bl | 
smaller barrel is fitted at 7 
its outer ends with warping | 
drums keyed to the shaft, | 
and the barrel itself runs | 
loose upon the shaft, being 
connected to, for discon- 
nected from, the driving | 
CZ) 








shaft by means of a clutch. 
When disconnected from 
the shaft, any load upon 





its designer. The years that have elapsed since that break- 
water was completed, and the great success that the shelter 
afforded by it has had in inducing the resort of shipping to 
Colombo, have necessarily rendered it desirable to revise, and 
to some extent to add to, the features of the original design, 
and, we believe, correspondence as to such revision and addi- 
tions is now going on between the Colonial Government and 
Messrs. Coode, Son, and Matthews, the successors to the 
practice of the late Sir John Coode. The principle, however, 
of an early completion of these great works is fully concluded 
upon, and the Ceylon Government has recently effected the 











the barrel can be held, or 
lowered, by means of a 
hand brake and foot lever, 
and the warping ends can be worked by steam inde- 
pendently of the barrel. Both barrels are of sufficient size 
to take the total lengths of rope required by the specification 
without overlapping. Amongst the details it may be 
mentioned that the engine—two-cylinder horizontal type—is 
fitted with link gear and steel motion rods. The worm is of 
steel turned from the solid, and runs in an oil trough; all 
forgings are of steel; all the wheels are of cast steel; and the 
thrust, as well as all the other bearings, is fitted with heavy 
gun-metal bushes. 

The machinery has been designed and manufactured for 
& foreign dockyard by Messrs. Baxter, engineer contractors 
to the Admiralty and Foreign Governments, of Sandiacre, 
Nottingham, 








THE HARBOUR AT COLOMBO. 


WE are informed that the Government of Ceylon has at 
length determined —_— carrying out to its fullest extent the 
design prepared by the late Sir John Coode for the works at 
Colombo, of which the magnificent breakwater, which has 
turned the former open roadstead at that port into a sheltered 
harbour, was the only portion finished during the lifetime of 





DiAGRAM OF 75-TON SHEAR LEGS 


purchase of an estate known as “ Uplands,” whereon, it is 
believed, the intended dock will be constructed. There is 
some doubt as yet whether this dock will be built only ade- 
| quate to the demands of the mercantile marine, or whether 
| the assistance of the Admiralty will be given, so as to render 
| it possible for dimensions to be given to it fitting it for the 
| reception of the largest vessels of our Navy. But even 

if this second advantage has to be foregone, the establish- 
ment of a dock of any kind at Colombo must certainly 
meet a much-felt want, and will render complete a shipping 
resort which is certainly possessed of shortcomings without 
such an appliance. The other work, which is to be under- 
taken as soon as all the details are settled and financial 
arrangements made, is the construction of a northern break- 
water, which is needed both to secure quiet entrance to the 
contemplated dock, and to insure smooth water at all times 
and seasons within the area of anchorage. At present 
| this is occasionally disturbed during certain conditions of 
| wind, and hitherto it has not been practicable to lay vessels 
alongside of any wharf or pier. Should this northern break- 
water succeed in producing still water at all times, wharves 
and jetties will certainly ultimately be constructed ; though 
we know many shipowners prefer the use of boats for dis- 
charging cargo, as enabling both sides of a vessel to be utilised 















at the same time. The new breakwater will, we believe, be 
constructed of pierre-perdu, as it will not be exposed to any- 
thing like the same wave force that necessitated the adoption 
of a more solid form of construction for the main work. It 
is satisfactory to know that the revenue arising from the 
harbour works, so far as they have as yet been completed, 
will amply justify the Colonial Government in undertaking 
the expenditure necessary for the full development of the port. 

| Certainly, the dock at Colombo will fill a much-felt want, 
for there is not a single port furnished with one round the 
whole coast of India from Bombay to Calcutta. 








HASELDIN’S PROPELLER. 


THE‘accompanying engraving illustrates a screw propeller, 
| patented by Mr. F. Haseldin, De Grey-street, Hull. The 
| principle involved is explained almost at glance by the 
| engraving. Instead of the well-known normal type of boss 
| to which the propeller blades are bolted, by flat circular 
| flanges or feet, a cast steel boss is used of the shape shown, 
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to which the blades are bolted by a splice joint. The cost of 
the propeller is greatly reduced, and the chances of fracture 
are minimised. 








Cuain making, strange though it undoubtedly appears, 
in view of the large demand in Glasgow district for cables, and the 
abundance of materials for their manufacture, is an industry which 
has never established itself—except on the smallest possible scale— 
in Scotland. This state of matters isnow to beremedied, a company 
having been formed to carry on the business under the chairman- 
ship of Sir Andrew Maclean, of Messrs. Barclay, Carle, and Co., 
supported by an influential board of directors. Coatbridge has 
been pasar | as the most suitable locality for the new manufacture, 
and extensive works are forthwith to be commenced there, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents. ) 





of our 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Srr,—Some of the questions asked by ‘‘ Trader” in your issue 
for October 7th stil] remain unanswered ; I will, with your per- 
mission, endeavour to enlighten him. First, as to what governs 
the price of bread. Mr. Morgan’s letter goes far to show that its 
price is more or less governed from year to year by the price of 
wheat. Of course, we all know that the cost of a loaf does not 
intimately follow the temporary fluctuations in the price of wheat, 
but that it does so in the long run facts will show, and that it 
must do so becomes evident if one considers for a minute, for if 
bakers supply bread to-day no cheaper than they did this time last 
year, when wheat was at 40s.—we may take it for granted that 
they never supply bread at a loss—they must now be making an 
enormous profit. If wheat and the price of bread now remain con- 
stant, bakers will be rapidly making fortunes ; we seeing the high 
return got by bakers, shall all wish to invest our money in that line, 
thereby increasing the competition and bringing down the profits, 
and with them the price of bread. 

The second point which “Trader” raises, viz, “ how it is he has 
never yet been able to find a definite statement showing that Pro- 
tection has done any harm.” If tariffs were the only things that 
affected the prosperity of countries, one might reasonably expect 
to find such a statement; but we know there are hundreds of other 
factors to be taken into consideration, and it is impossible to state 
definitely that any change in the condition of a State is due to a 
particular one of these ever-changing influences. Until we are able 
to try a country for a period under Protection, and then go back, 
and try the same period under Free Trade, I am afraid ‘‘ Trader” 
will look in vain for the statement he seeks. 

The third point raised, viz., ‘‘ Why is it better to make goods, 
and sell them to Frenchmen, than it would be to sell them to 
Englishmen?” Free Trade does not decree that we shall make 
goods, and sell them to foreigners, and ourselves consume foreign 
goods, but that if we find that it is better to sell, or rather 
exchange productions, with foreigners, that we may be allowed to 
do so without let or hindrance. I will not, Sir, take up your 
valuable space by explaining to ‘‘ Trader” that each country 
should produce those commodities for which it has the greatest 
natural facilities, for if he is not able to understand Mill’s exposi- 
tion of this subject—which is a masterpiece of lucidity and 
composition—he certainly would not be able to understand mine. 

Mr. Morgan has said sufficient in answer to the next two ques- 
tions. Ido not quite see that ‘“‘ Trader's” last question has any 
bearing on the subject. 

Referring to the unique position of England with regard to 
tariffs, there are few points more strongly urged by Protectionists 
than the improbability that John Bull is the only man in the world 
who understands economics. It does seem strange, but this cer- 
tainly appears to be the case. As an instance of German economy, 
I relate the following incident which came under my notice this 
summer :—One day in June I was walking with a friend in the 
Stuttgart fruit market; I was much astonished at the quantities of 
strawberries, cherries, &c., exposed for sale, and at their cheap- 
ress. I asked my friend what became of it all? He replied that 
it was all eaten fresh, as sugar being about twice as expensive in 
Germany as in England, preserves and jams were unknown luxu- 
ries, the explanation being, of course, that Germany has a pro- 
hibitive duty on foreign sugar, and consequently consumes nothing 
but the inferior sugar made from beet grown in thecountry. This 
little State of Wurtemburg has wonderful facilities for fruit-grow- 
ing, especially strawberries. What does Protection do for these 
people? Poor beyond comparison in England, it robs them of 
one of the most wholesome, economical, and delicious articles of 
diet. Moreover, had they but cheap sugar they might export 
annually thousands of tons of jam. This is not the end of their 
folly. Germany gives a bounty on export of sugar, thereby, of 
course, raising its home price by raising the margin of cultivation. 
This is, of course, simply an ingenious means of inducing the Ger- 
man taxpayer to pay part of our sugar bill. Surely ‘‘ Trader” 
would not have us refuse such disinterested generosity by adopting 
Protection. But what is Germany’s object in all this? Simply 
that she may produce sixpennyworth of bad sugar where she 
might produce a shilling’s worth of good wheat, flax, potatoes, or 
cutlery. No! If “Trader” is seeking an explanation of the 
present commercial depression, let him not look to Free Trade, bnt 
rather to the fearful and rapid depression of the sovereign. 

October 21st. A RUINED LANDOWNER. 





Sir,—If ‘‘ A Trader” really believesthat Protection would be bene- 
ficial to such a country as Britain, he certainly cannot have given the 
question proper consideration. The depth of his thought may be 
easily sounded by his views on the bread question. He points out 
that he is unable to notice any alteration in the retail price of 
bread, to correspond with the fluctuations of the flour market ; and 
from this he infers that, because a matter of 2s. or 3s. per sack 
makes no difference in the retail price of a 41b. loaf, it must follow 
that if a tax of, say, 2s. per sack were raised on all flour 
imported, the amount would not be felt by the consumer. I 
believe I shall be able to prove that this inference is 
not correct. For the sake of argument let us assume that when 
flour is at 24s, per sack, a baker can sell a 4]b. loaf at 4d., and 
make a good profit. He can continue to sell at the same price, 
but of course with a diminishing profit, even when flour is at 
28s. per sack ; when that figure has been over-reached, however, 
our baker would in the ordinary course advance the retail price of 
a 4lb. loaf by 4d. Now let us suppose that flour is at 27s. 
per sack, and has been at that price for a considerable time. 
Mr. Baker, of course, sells his bread at 4d. per loaf, and 
although he may not consider that he is making sufficient profit, 
yet he shows no inclination to raise the price of his loaves. The 
community, of which our baker is a member, now decide to raise 
a tax of 2s. per sack upon all flour and grain imported into the 
State. The price of bread, like that of all other commodities, 
being fixed by the cost of production, of that portion produced at 
the greatest expense, it will follow, now that an increase of 2s. per 
sack has taken place in the cost of bringing a portion of the flour 
consumed to the market, that the price of all the flour consumed 
in the State in question will also be advanced a corresponding 
amount. At the time under notice the flour which, prior to the 
enforcement of the tax, sold at 27s., will not now be obtainable at 
less than 29s. per sack. As previously stated, the baker had fixed 
upon 28s. per sack as being the point beyond which small profits 
cease to be a virtue. Now that he finds that a sack cannot be 
bought at less than 29s., his customers, youmay be sure, soon 
receive an intimation to the effect that their bread account is 
being debited at the rate of 44d. per 4b. loaf. Here. we see that 
the tax hastened an increase in the retail price of the bread; 
indeed, it actually produced the advance. The consumer, how- 
ever, does not only suffer when flour rises above its normal price, 
but the tax also delays, and often prevents, a reduction in the 
retail price. Thus, tax-free flour may be bought at 23s. per sack, 
but the addition of the tax prevents it being sold at less than 25s. 
The baker—we will assuame—does not lower the price of his loaves 
until flour can be bought at less than 24s.; with flour at 23s. he 
would supply his customers at 3}d. per loaf, but here again the 
poor consumer is prevented from obtaining the reduction, which 
in the absence of the tax he would be entitled to. 

I presume that what ‘‘ Leeds Trader” means is, that in order to 
pay the United States the balance of our account for wheat, beef, 
cotton, &c., supplied, we take our manufactured goods—which the 
United States people say they prefer to do without—to China, 
India, Brazil, and other places, and exchange them—the manvu- 
factured_goods—for tea, rice, coffee, silk, &c. These commodities 





the Americans have no objection to receive, and they accept them 
in settlement of the balance previously referred to. 

“‘A Trader” suggests that the theory of exchange could be 
proved by tracing out the passage of a bill of lading taken at 
random. I hardly think this is a fair test. Suppose if I were to 
challenge a medical man to prove the circulation of the blood by 
tracing out the movements of a certain corpuscle, why I should be 
laughed at. 

There are many men—who ought to know better—in this 
country who annually lose hundreds of pounds on farming. They 
do not feel the loss, however, as they make many thousands with 
much less trouble in other businesses. They simply carry on the 
farm fora hobby. They do so at the expense of their profitable 
businesses, which, if endowed with the capital and labour thrown 
away on the useless farms, would repay good dividends, This is 
Protection all over. Davip Evans 

Cardiff, October 22nd. : 


Srr,—In your issue of the 21st inst., ‘‘ Trader,” in answer to my 
letter of the 13th inst., asks me, ‘‘ Does he really think that wheat 
is 20 per cent. cheaper this year than last ? I suppose he does.” 

Now, ‘‘ Trader” credits me with ‘ good intentions, but little 
knowledge,” and out of the scarcity of my knowledge will I endea- 
vour to defend myself. 

The mean price of English wheat for seven Septembers is as 
follows :—September, 1892, 28s. lld. per qr.; 1891, 38s, 5d. per 
qr.; 1890, 33s. per qr.; 1889, 30s. per qr.; ‘188s, 35s, 10d. per qr.; 
1887, 29s. 4d. per qr.; 1886, 31s. 10d. per qr. In fact, the average 
for September, 189, is the lowest September average for the cen- 
tury. So far so good for September ; but what price October?! 
wheat was below 28s. per qr. Let ‘‘Trader” note this, October, 
1891, wheat was 34s. 4d.; October, 1892, 27s. 10d. per qr. Thus 
we have acheap loaf. But, again, ‘‘Trader” states I ought to 
read the papers, as it might dawn upon me that there had been a 
famine in Russia. 

Probably there was a famine in some parts of Russia, and for 
‘“‘Trader’s” information I may state that all exportation of wheat was 
not allowed for the first six months of the year. Since July, 1892, 
the Russian wheat shipments are as follows :—July, 256,350 qr.; 
August, 575,000 qr.; September 3rd, 110,000 qr.; September 10th, 
116,000 qr.; September 17th, 184,000 qr. At the moment of 
writing there was 95,000 qr. of Russian wheat afloat for the United 
Kingdom, so that I was well within the mark when I wrote, ‘‘ the 
Russians have plenty of corn to sell to pay for English iron goods.” 
The yield of wheat in Russia this year is 27,274,500 qr., or to make 
it plain to ‘‘Trader” and others, we will put it a little plainer, 
thus :— Yield, 27,274,500 qr.; wants, 18,750,000 qr.; surplus, 
8,524,500 qr. 

Let ‘‘ Trader” compare the above figures with the yield of the 
harvest in the United Kingdom, and he will find that the greater 
part of that surplus must come to our country, our total holdings 
of flour are equivalent to 3,495,515 qr. of wheat ; so that between 
now and another harvest we shall require 12,338,497 qr. of foreign 
breadstuff to be imported. Probably ‘‘Trader” will be able to 
explain how a tax of five shillings per quarter on Russian wheat 
would find work for the unemployed in Sheffield and other towns. 

“Trader” doubts it. I know ‘that France and Italy import 
corn to feed their population.” ‘‘ Trader” gives no date to back 
up the assertion, but I am willing to give him a lift, and point 
out that the French harvest for 1891 was not so good, and 
accordingly there was an excess of imports, thus :—Year 1891 and 
1892: acreage, 14,548,000; crop, 28,160,000; imports, including 
flour, 14,215,000; exports, 69,000; excess of imports, 14,146,000. 
The crop for the year 1892 and 1893 is 38,672,000 qr. of wheat, 
at the same time the wheat acreage is increased to 17,446,000. 

At present we are receiving shipments of French wheat. France 
is not a permanent under-producing country, such ‘as the United 
Kingdom. If I am mistaken, I trust ‘‘Trader” will put me right. 

Bee Hive-terrace, S. Retford, October 24th. T. MorGan, 





Sir,—It seems to me to be beyond question that there is a 
movement now going on in this country which, if continued, can 
have but one end, namely, a complete reconsideration of the 
doctrines of Free Trade, with possibly results in the form of the 
re-establishment of a moderate system of preferential duties on 
certain imports. Under these circumstances, it seems to me that 
writers and speakers should be very cautious in their atterances, 
and that impartial observers who have given attention to the 
subject should use their influence as far as possible to modify and 
restrain the passionate utterances of men filled with honest 
convictions, and for that reason incapable themselves of admitting 
that their opponents can possibly be right. Like ‘‘ Bank Clerk,” 
whose letter appeared in your last impression, I claim to be 
entirely impartial. Iam not and never have been in trade. I do 
not own land, nor have I the smallest pecuniary interest in any 
form of manufacture or agriculture. I can therefore write from a 
purely philosophical point of view, and I am vain enough to think 
that I may be able to say something of interest, and perhaps 
utility, to the gentlemen who are now discussing Free Trade, Fair 
Trade, and No Trade in your columns. 

In the first place, I may say that I quite understand the attitude 
which “Trader” assumes with regard to Mill, Ricardo, and other 
political economists. These,and other standard authorities, have 
very obviously approached this subject with preconceived ideas, 
and they consequently write like partisans. They have, as Mr. 
Cobden did, formed a theory, the soundness of which it is, I think, 
impossible to gainsay, namely, that all trade should be carried on 
without fiscal restriction, because in that way commercial inter- 
course and exchange of commodities would be best promoted. In 
the abstract this is, as I have said, quite true. The inherent 
defect in it is that it has not been found to work in practice, 
because it tends to drive particular forms of manufacture and pro- 
duction into particular countries, and the natural aspirations and 
proclivities of mankind refuse to accept this condition. For 
example, according to the Free Trade theory, the United States 
being eminently fitted to produce corn, and beef, and cotton, 
should be content to remain purely agricultural, and to leave the 
production of iron and steel and cotton cloths to Great Britain, 
which is eminently fitted for carrying on manufactures, but is 
not well suited for agriculture. Food could be produced at the 
lowest rate in the States. Rails, let us suppose, in England. 

Then, under the operation of Free Trade, the greatest amount ot 
comfort, &c., would result, because each country would work in 
that direction in which it would work to the best advantage. This 
is, as I have said, an excellent theory ; but, like many others, it 
leaves out what I may term the human influence. We have only to 
look around us to see that the highest type of civilisation is not 
agricultural ; and that as the people of a country become more and 
more civilised, so does agriculture recede in importance, It is no 
longer liked by men who acquire any education. 

It may be taken for granted that agriculture is not popular 
with educated humanity, and what is not popular is only 
done under compulsion. Now, if Free Trade had ruled 
supreme, the United States would at this moment closely 
resemble in condition Russia and India, and certain of the 
South American States. But the Northern blood flowing in 
the veins of our American cousins flatly refused to be con- 
tent with an agricultural life with its millions of half-civilised 
peasants and peasant proprietors. They insisted on having manu- 
factures, and they have built up, with the aid of Protection, a 
marvellous industrial structure. Theoretically they had no busi- 
ness to do anything of the kind. It was opposed to all the 
laws of political economy. But, in truth, the wills, and 
desires, and aspirations of mankind laugh political economical 
theories to scorn. They do what they wish, not because it is right, 
but because they like it, and any man writing on political economy 
who overlooks this makes a very grave mistake. Political economy 
has been called a dismal science. So it is, but solely because the 
human—I had almost said the h ising—el t has been left 
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out. In the same way Socialism must be a failure, not because at 
the root or in principle it is wrong, but simply because it is not 
human. If any of your readers wish for an illustration of what I 
mean, I beg that they will read a very striking and powerful little 
tale by Grant Allen, ‘‘ The Phalanstery.” 

Now “Trader” is quite right, although I think he has failed to 
see why he is right, in rejecting the works of Mill and other 
standard authors. There is no ‘ite in what they say ; they are 
dry bones, They can give no marrow of satisfaction to a starvi 
Sheffield cutler, for example, and the whole world of commerce 
has long since relegated their books to the dusty retirement of top 
shelves. It is indisputable that Protection fosters the manufactur. 
ing industry of a country. I am not now speaking of wholly in- 
judicious and extravagant Protection. It is indeed, I think, 
wonderful proof of its efficacy in this respect, that the wild and ill. 
considered efforts of Protectionists have been able to do so little 
harm. To deny that Protection has fostered manufactures is 
at the present day absurd; no one will think, I fancy, of main. 
taining the contrary. This being so, the ground is shifted, and argu- 
ment must be carried on on a different basis. The question for 
discussion is, then, Would a country suck as France or the United 
States be better with or without manufactures? It is on this point 
that issue must be joined ; there is really nothing else as far ag 
regards principle left to fight about. If it can be shown that on 
the whole a people are richer and happier and more contented 
with manufactures than they would have been without them, and 
if itcan be shown that manufactures are mainly the result of 
Protection, then I say that Protection is justified. It is no part 


_of my purpose to maintain that France or the United States are 


the better for having manufactures instead of remaining purely 
agricultural, I have no knowledge on the subject. What I do 
know is that the likes and dislikes of mankind are to a large extent 

trolled and trollable by considerations of self-interest ; 
and no theory of cial relati between countries has in 
the present day any chance of universal or even extended accept- 
ance, unless it does take account of the wish of mankind, I am 
told, for example, that the prosperity or the reverse of firms 
weaving cloth in Leeds depends on whether they can satisfy the 
popular taste in the matter of patterns in their “‘tweeds” and 
“coatings.” But the political economist takes no more thought of 
this element than he does of the Elgin marbles. 

There is another aspect of the whole question which is persist- 
ently overlooked by political economists. It may, I think, be 
= that once a certain point has been reached—and it has been 

ong since attained by the United States—Protection does not 
interfere in any way with the whole balance of trade. This view is 
unconsciously supported by your correspondent ‘‘ Leeds Trader,” 
He is evidently a Free Trader of the most advanced type. Pro- 
tection is an abominable thing ; and yet he tells your readers that 
the volume of our indirect trade with America is wholly unaffected 
by the tariffs. The United States want silk, for example, and 
can only pay for it with corn, but the Chinese do not want 
corn, but only pocket-knives, therefore America buys pocket- 
knives in Sheffield, pays for them with flour, which Sheffield wants, 
and sends the knives to China, so that after all the trade of 
Sheffield does not suffer. I have no doubt but that this is largely 
true, though probably not true to the extent ‘‘ Leeds Trader” 
thinks ; but the fact remains that the volume of trade is not really 
materially affected one way or the other by adverse tariffs. On 
this point you will perhaps allow me to quote a passage from a 
remarkable letter in the Zimes of Monday, The letter is by Mr. 
Sydney Gedge, and gives particulars of a conversation between 
President Harrison and Mr. Gedge last year:—‘‘ The President 
began with the question, ‘ How do your constituents—at Stockport 
—like the McKinley tariff?’ ‘Not at all,’ was my reply; ‘but I 
doubt whether you, Sir, will keep their manufactured goods out of 
America, for you have corn of the value of £100,000,000 to sell to 
us, and certainly won’t be paid for it in gold.’ ‘Why not!’ asked 
the President. ‘Because,’ I replied, ‘we cannot spare it. It’s 
doutful whether we have so much gold in the country.’ ‘Then,’ 
said he, ‘I shall drive you into bimetallism, which I want 
to do.” ‘But if we do pay you in gold,’ I asked, ‘of what 
use will the gold be to you unless you spend it in productions or 
manufactures which you don’t possess?’ Mr. Harrison replied 
that he considered it the chief commercial object of every country 
to hoard up as large a store of gold as possible in the national 
treasury. Respect for the President’s position stopped the retort 
which rose to my lips—that in England old women like to do the 
same in a stocking. The President then asked me how, in my 
opinion, their corn would be paid for, and was evidently annoyed 
at the confident tone of my reply, ‘ With our goods,’ and challenged 
me to prove it. I said, ‘ Well, Sir, wishing to take to my people 
at home some choice presents from the United States, I have been 
to your best shops in New York and Washington, and could find 
nothing suitable for the purpose except things made in England or 
France, and the shopkeepers told me that they had no high-class 
articles of American manufacture, ‘The English goods are best,’ 
said they; ‘ our rich people will have them, whatever they have to 
pay.’” It will be seen that Mr. Gedge says nothing about the 
exchange on which ‘‘ Leeds Trader” lays so much stress, but in 
effect his contention is the same, namely, that in the long run the 
volume of trade is not affected by even enormous tariffs. That is 
certainly not what is taught by the Cobden School. 

Permit me, at the risk of extending to wearisome length a letter 
already too long, to direct attention to yet another point not suffi- 
ciently considered. I have said that agriculture takes second rank 
in the likings of nations. As civilisation advances it becomes 
unpopular; but there is another adverse element to be borne in 
mind, The agriculture of a nation may be ruined by manufactures, 
and by certain other influences, concerning which much might be 
said. I am not now alluding to rent. There is in the Standard of 
Monday a very startling statement to the effect that wheat has 
touched the lowest price known within the century, a price so low 
that wheat cannot possibly be grown at aprofit. If matters proceed 
much furtber in this direction agriculture must cease to exist in 
this country, and we shall simply be a manufacturing nation, 
depending wholly, instead of partially, on other nations for our 
supplies, It may perhaps be te that this is a far-fetched 
notion ; but history repeats itself. Similar though not necessarily 
identical causes have always produced the same results, and this 
very thing of which I speak has already taken place on a colossal 
scale. The matter is so very important that I dare to ask you to 
print the following quotation from the third edition of Lecky’s 
‘* History of European Morals,” published in 1890 :— 

‘* As far as the distant provinces were concerned, it is probable 
that the imperial system was on the wholeagood. The scandalous 
rapacity of the provincial governors, which disgraced the closing 
years of the Republic, and which is immortalised by the indignant 
eloquence of Cicero, appears to have ceased, or at least greatly 
diminished, under the supervision of the emperors. Ample muni- 
cipal freedom, good roads, and for the most part wise and tem- 
perate rulers, secured for the distant sections of the empire a large 
measure of prosperity. But in Italy itself, agriculture, with the 
habits of life that attended it, speedily and fatally decayed. The 
peasant proprietor soon glided hopelessly into debt. The immense 
advantages which slavery gave the rich gradually threw nearly all 
the Italian soil into their hands. The peasant who ceased to be 
proprietor found himself excluded by slave labour from tbe posl- 
tion of a hired cultivator, while the gratuitous distributions of 
corn drew him readily to the metropolis. The gigantic scale of 
these distributions induced the rulers to obtain their corn in the 
form of a tribute from distant countries, chiefly from Africa and 
Sicily, and it almost ceased to be cultivated in Italy. Tbe land fell 
to waste, or was cultivated by slaves or converted into pasture, and 
over vast tracts the race of free ts entirely disappeared. 

‘This great revolution, which profoundly affected the moral 
condition of Italy, had long been impending. ‘The debts of the 
poor peasants, and the tendency of the patricians to monopolise 
the conquered territory, had occasioned some of the fiercest con- 
tests of the Republic, and in the earliest days of the empire the 
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plight that seemed to have fallen on the Italian soil was continually 

d pathetically lamented. Livy, Varro, Columella, and Pliny 
we noticed it in the most emphatic terms, and Tacitus observed 
that as early as the reign of Claudius, Italy, which had once sup- 
Jed the distant provinces with corn, had become dependent for 
the very necessaries of life upon the winds and the waves, The 
evil was indeed of an almost hopeless kind. Adverse winds, or any 
other accidental interruption of the convoys of corn, occasioned 
severe distress in the capital ; but the prospect of the calamities 
that would ensue if any misfortune detached the great corn-grow- 
ing countries: from the empire might well have pry the poli- 
tician. Yet the combined influence of slavery, and of the gratuit- 
ous distributions of corn, acting in the manner I have described 
rendered every effort to revive Italian agriculture abortive, an 
slavery had taken such deep root that it would have been impos- 
sible to abolish it, while no emperor dared to encounter the calami- 
ties and rebellion that would follow a suspension or even a restric- 
tion of the distributions, Many serious efforts were made to 
remedy the evil. Alexander Severus advanced money to the _—_ 
to buy portions of land, and accepted a gradual payment without 
interest from the produce of the soil. Pertinax settled poor men 
as proprietors on deserted land, on the sole condition that they 
should cultivate it. Marcus Aurelius began, and Aurelian and 
Valentinian continued, the system of settling great numbers of 
barbarian captives upon the Italian soil, and compelling them as 
slaves to till it. The introduction of this large foreign element 
jnto the heart of Italy was eventually one of the causes of the 
downfall of the empire, and it is also about this time that we first 
dimly trace the condition of serfdom or servitude to the soil into 
which slavery afterwards faded, and which was for some centuries 
the general condition of the European poor. But the economical 
and moral causes that were destroying agriculture in Italy were too 
strong to be resisted, and the simple habits of life which agricultu- 
ral pursuits promote had little or no place in the later empire.” 

It appears to me that these words are largely applicable to our 
own day and our own circumstances. If we read cheap imported 
corn, for imported corn distributed free, the parallel is almost 
complete. If cheap corn is an enormous — then the cheaper 
it is the better, and the swmmum bonum will be reached when it is 
imported at so low a price, that wheat and barley growing shall 
cease in Britain, Isay not one word tothe contrary. I do not 

retend to do more than draw deductions from such things as I 
en I do not know tbat if the land of England became waste 
we should be nationally the poorer, and so | remain silent on this 
point. NEMO, 

October 24th, 





$ir,—-'‘ Trader” resisting, after his kind, the instruction which 
better-informed people have apparently been trying to give him, 
lapses into unusual definiteness in the following statement :—‘‘ So 
far as J can arrive at the truth, it is this: The people of the United 
States have determined that they will not take cutlery, for 
example, or cotton bale hoops, for another example, from us unless 
we are prepared to sell them at a reduced rate, as compared with 
the cost of production in the States. The result is that if we want to 
buy corn, &c., we must pay for it, not in goods but in gold. This 
we decline to do because we have not got the gold; consequently 
we have to sell at reduced rates.” 

“Trader” is an old and hopeless offender, and I gave up years 
ago the desire to correct him. However, even he has advanced a 
little ; for in the days when I read his letters otherwise than, as in 
the present case, by aceident, he rioted in the usual paradox of his 
kind, that we paid for our imports in money of some sort. A fairly 
steady determination not to read the writings of people who always 
write nonsense has kept me from knowing until now that this 
particular nonsense is given up even by ‘‘Trader.” We do pay 
for our imports by exports, it seems, only, to please the Americans, 
we sell them cheap, and so we pay our tribute to the wiser people 
who adopt Protection. ‘‘ Trader” shows us why. 

The reason why includes something besides the McKinley tariff, 
for, luckily for the Americans, human nature is not the same on 
the two sides of the Atlantic. When the British producer wants 
to dispose of his surplus products, he must take what he can get 
for them; but the American producer, in like case, imposes his 
own terms on the buyer, and the buyer—oddly enough, since he 
can go elsewhere for his corn if he pleases—pays what he is told 
to. How, then, is it that the American farmer complains so 
loudly? How is it that bread is cheap in England in spite of bad 
harvests; and that farmers say they cannot make a living in 
America in spite of good ones! Simply because the American 
manufacturers have decreed that the farmer shall pay a huge tax 
to them upon his receipts; that every quarter of his corn sold 
abroad shall pay an immense export duty in the shape of an 
import duty levied upon the goods by which the corn is paid for. 
The American manufacturers, having hoodwinked the workmen, 
are robbing the farmers: they spoil the farmers’ foreign business 
that their own home prices may be kept up, their — object, 
as a body, not being to facilitate exports, but to lessen imports. 
Fifty years ago that also was the object of the landed interest in 
England: it had no interest in export trade, but it was keenly 
anxious to prevent the increased imports—of corn—which the 
extension of the export trade would occasion, 

The McKinley business is a domestic question in America—it 
touches us only incidentally. In America dog eats dog, as fifty 
years ago in England. No doubt some English manufacturers 
would like to try the same dish, but it would sorely disappoint 
them, for the true object of the English manufacturer is not to 
hold the home market, which is easy enough, but to gain foreign 
markets, which will not be gained by adding to, but by reducing, 
the present restrictions on trade. M. H. R. 

Surbiton, October 24th, 


Sir,—No wonder “ Trader” cannot fathom the arguments of 
the great authorities on political economy when he makes such sad 
havoc of my simpler reasoning. In his letter in last week’s 
ENGINEER he attributes to me the extraordinary statement that the 
American people import English goods by way of China. What I 
did say was, that the Americans pay for Chinese tea by sending 
produce to England with which to buy in China the money due 
there for British goods. Perhaps a few words to ‘Mark Lane,” 
who, inthe same number of your journal, asks for information, 
may help ‘‘Trader” to understand. ‘‘Mark Lane” asks 
how a cargo of wheat shipped from Baltimore to Liverpool 


is paid for. I am not a corn merchant, but judging by 
on analogy of kindred trades, the course of events is as 
ollows : — 


e Baltimore exporter having — his wheat, 
draws a bill on bis British customer for the value, and taking 
the bill, together with the bill of lading, to the eminent Anglo- 
American bankers, Messrs, Croesus, at their Baltimore office, sells 
it to them for a sum in dollars. Crcesus send the bill—with many 
others drawn for pork, petroleum, and flour—to their house in 
London, where the amount is collected from the wheat importer. 
By the continual export in this way of produce from the United 
tates an enormous aggregate of money is lying in London at the 
disposal of the bankers. The latter gentlemen, however, obviously 
have not of their own resources enough money in Baltimore and 
other United States cities to pay all the millions needed, but they 
obtain it from their other customers. A New York importer of 
Woollen goods, having to provide money in London to pay Messrs. 
Eitipe and Tweedy, of Leeds, for cloth supplied by them, takes 
his dollars to Croesus and Co., at their New York office, and buysa 
etter of credit, which he sends to his Leeds friends, entitling them 
to demand from Croesus and Co., of London, payment for his cloth 
on presentation of their invoice and bill of lading. A steelmaker of 
Pittsburg wanting to remit to Europe for a cargo of Elba ore, pays 
his dollars also for a similar London credit in favour of his Italian 
ore merchant. A tea importer comes along with his dollars and 
asks for a credit in favour of Chin Chin, the well-known tea 
Merchant in Shanghai. Croesus and Co., who are at home to all 
customers who will pay them a commission, grant the credit, and 





write or cable their London house to —— the wherewithal in 
China. The London house send a clerk over the way in Lombard- 
street to one of the Anglo-China banks, who on receiving the 
equivalent in sterling, write or cable their Shanghai house to duly 
cash Chin Chin’s drafts on London against the usual shipping 
documents, when the tea has been put on board a steamer 
bound to New York, the said Anglo-China bank having ample 
funds in Shanghai, the produce of British goods shipped 
thither, and for which they have previously paid the British 
manufacturer in London in sterling. Every transaction and 
at each end, brings the bank engaged a commission. A Phila- 
delphia tanner desiring to buy hides in Brazil asks for a credit 
in Rio in favour of Sefior Milray of that city, and Messrs. Croesus 
supply this, also knowing that their London house can buy with 
British sterling from the Anglo-Brazilian Bank some of the money 
lying in Rio the produce of Birmingham hardware and Bradford 
merino, the manufacturers of which goods have already been paid 
in London, This multifarious list does not nearly exhaust the vast 
funds available in London—the cargoes of American petroleum, 
pork, and wheat having been numerous, far too numerous in the 
eyes of the British Fair Trader, who wants to limit them. So 
as the tanner comes out of the Crcesus counting-house he 
rubs shoulders with his friend Mr. Spicer, the wholesale 
grocer, who is coming in to buy a credit on Calcutta in 
favour of a Parsee firm, who are about to ship him some 
tea and nutmegs. Again from London radiates to Calcutta 
the necessary authorisation to pay over some of the money lying 
there, the produce of Manchester cotton goods. The day’s 
business of Croesus and Co, in New York is completed by a sale to 
the secretary of the Atlantic-Pacific Railway Company of a large 
credit on London, to meet the dividend warrants just posted to 
the British shareholders of that important line. All the foregoin 
transactions may be new to ‘‘ Trader,” who may be surprise 
therefore to hear that they are taking place every day, and not 
only in the United States. France also, who has lately been re- 
stricting—to her own sorrow and loss—her direct commerce with 
England, having to obtain payment in the only way possible, 
namely, in kind, from this country for her large exports hither, 
pays for her imports from India by credits through London. For 
France cannot herself supply India with the goods demanded 
there, and transfers this service to British manufacturers, 

At this stage it may be convenient to differentiate between the 
direct exchange, as exemplified by the Baltimore wheat transaction, 
and the indirect exchange through London between the United 
States and India, China, and Brazil. 

If trade in the United States or in France were unfettered, there 
would be less need for the Americans to buy credit here, because 
the shipments of American goods to these neutral markets would 
provide a larger proportion of the funds needed in Shanghai, Cal- 
cutta, and Rio. But as neither the Chinaman, the Hindoo, or the 
Brazilian wants wheat, pork, or apples, and only a limited amount 
of petroleum, sewing machines, and Waltham watches, and as the 
inflated cost of manufacture in America forbids the sale of what 
these nations really do require, the exchange is necessarily through 
England, a free country where artificial impediments to trade are 
not yet permitted. If ‘‘ Trader” is unaware of this commerce, so 
also are our American cousins who flock to the counting-house of 
Croesus and Co. They only know that these eminent bankers can 
apparently sell their credits on any city in the world, and it is 
neither the duty nor the inclination of the bankers to explain their 
methods. If ‘‘ Trader” in the course of his business has to buy a 
draft in Paris or New York, does it ever occur to him how the 
cash is provided at the other end, or how the unbiquitous banker 
seems to have the command of money everywhere? Can it be that 
“Trader” or ‘‘Mark Lane” are under the delusion that actual 
money has to pass? The gold that passes between countries is 
infinitesimal as compared with the values dealt in, and it is the 
barter of merchandise that really dominates the exchanges. 
Indeed, London, as a general clearing-house, may be likened to a 
vast reservoir into which a thousand rills are running, and from 
which a thousand conduits discharge its store. No one can 
identify the water he receives with that of any one rill, 
but in the aggregate the supply must exactly equal the 
demand. No country can export without importing, and 
every country that buys from abroad can compel—directly 
or through the indirect channels just described—her creditor to 
take goods in exchange. But though the ordinary American im- 
porter may not see how the exchange is effected, his Protectionist 


the search lights it ought to have been possible to pick them off, 
and sink them in detail. I never was a enough to imagine that 
a permanent hail of fire should be kept up at night on the bare 
chance of a torpedo attack. But I do hold that this fan or belt fire 
is the only means of averting an attack, of which due notice could 
be given—and was given at Portsmouth—by the patrol launches, or 
the scouting torpedo catchers. I shall be glad to hear from Mr. 
Laird Clowes if he can suggest anything better. 

I am sorry that Mr. Clowes has said nothing regarding an, if 
possible, more important point, one which is, 1am sorry to say 
invariably passed over by naval officers in silence. I have heard 
discussions over and over again at the United Service Institution, 
the Institution of Naval Architects, &c., and not one word has 
been said on the subject. It is this: it isa fact that two ships 
cannot in future battles engage broadside to broadside within torpedo 
range. Any two ships attempting to fight broadside to broadside 
will infallibly sink each other in less than five minutes. No 
admiral in possession of his senses wil] attempt to get within 
torpedo range otherwise than end on toa foe. But as a matter of 
fact the only prudent course to pursue is to avail ourselves of great 
speed and manceuvring power, and, keeping as much as possible 
end on and outside torpedo range—say 1000 yards—pelt the foe 
with shell. I attach no importance at all to small machine guns, 
save as means of beating off torpedo boats in harbours and such 
like werk, But for a pitched battle on the high seas, that must 
be fought at such a range that nothing much less than a 4°5in. 
quick-firer will be of real value. 

Now, I would ask Mr. Laird Clowes to say if this question of 
long-bow] warfare is now contemplated by the naval officers of the 
present day? Onthe contrary, they would fight like two men with 
knives rushing at each other, the end being that both are slain. 
This may be magnificent, but it is not war. Naval battles 
must be fought as two skilful swordsmen fence, and our naval 
tactics will consist in keeping out of reach of torpedoes, and 
endeavouring to disable a foe with shell fire at comparatively 
long range. Then watching for the supreme moment, rush in 
and either ram or torpedo him. 

Take our autumn manceuvres, I ask Mr. Clowes, has he ever 
seen any evidence of an application of the truth, that the ship’s 
torpedo has rendered all those rules of fighting which we inherit 
from Nelson’s time, and Lissa, utterly useless? I think bis answer 
will be, that he has not. Ships steam in line, and contemplate 
fighting in line. Nothing of the sort will be possible in future, and 
the sooner admirals a captains take to heart the fact that 
the ship torpedo has revolutionised naval warfare, as much as 
steam did, the better for the country. I could say much more on 
this subject, but I fear to intrude on your space, and I shall be 
content if I elicit an expression of opinion on the subject from one 
so competent to speak with knowledge as the author of the 
‘Captain of the Mary Rose.” HorsE MARUvNe. 

Portsmouth, October 22nd. 


A MULTIPLE PROJECTILE, 


Sir,—Although possibly reminding at first of Jules Verne’s 
mechanical speculations, the following idea may possibly be deemed 
to merit a passing notice in THE ENGINEER:--The firing of an 
elongated shot—practically constituting a second gun—is the 
notion we have to offer. This elongated shot being charged witha 
secondary projectile, of smaller diameter, of course, which is 
capable of being automatically fired at the instant when the range 
of the primary shot is nearly or quite exhausted. Whether this 
could have a practical use is somewhat problematical—but see end. 
In the first instance, we may suppose, for experimental illustra- 
tion, a gun discharged vertically, say, when the secondary dis- 
charge might doubtless be telescopically seen, and—total—range 
verified. If the primary projectile be of large diameter, it 
appears even conceivable that several successive shots of gradually 
diminishing diameters might thus be discharged, each one adding 
to the range of its predecessor. 

But how, in the present case, is the second shot to be discharged 
from the first projectile—or virtually projected gun—just when the 
primary range is about spent, or descent is commencing? More 
ingenuity than utility there may be in the following suggestion: 
In a longitudinal perforation somewhere in the elongated pro- 
jectile a valve might be placed, which opens only by the action of 
a current of air directed upwards; which occurs by the—initial— 
descent of the projectile, or about at the point where it 





administrators do, and they resent the transfer to England of the 
foreign trade which properly should benefit America, and they 
have tried to divert the current. By so-called reciprocity treaties, 
chiefly with South American countries, and vindictively directed 
against the supremacy of England as the great international 
clearing-house, the republics of Central and South America have 
been threatened that if they do not grant more favourable terms 
to goods from the United States than they do to British goods, 
then the duties at United States ports shall be raised against 
them. But while such artificial barriers may impede and annoy, 


they cannot in the long run divert the natural current. In June) 


last, when the new policy had been in action for fifteen months, it 
was found that while the imports into the United States from 
Brazil bad increased 56,000,000 of dollars over the previously 
similar period, the return exports from the United States to Brazil 
had increased only 1,000, of dollars. A large portion of the 
balance was accounted for by the British goods sent to Brazil, 
practically on American account, as already described. And yet 
the Fair Traders in this country, led by Sir Howard Vincent, 
the late director of police, and now member for Sheffield, desire 
to impede the flow of American produce here, and so dislocate 
the machinery of payment that provides employment for our 
factories, 

Space forbids further discussion of this subject. May I conclude 
with a protest against the methods adopted by many of those who 
in your journal, as elsewhere, attack the Free Trade policy of this 
country. They refrain from studying the facts and figures of 
foreign exchange, which are open to them, and yet with a light 
heart propound radical changes which would bring disaster to their 
country. If they have not the time nor inclination to read the 
literature on the subject—such practical and modern books, for 
example, as Goschen on ‘‘ Foreign Exchange,” and the smaller 
works issued by the Cobden Club—and if a are disinclined to 
receive my anonymous communications as authoritative, let them 
remember that the great men on both sides in politics—such 
financiers as Robert Peel, Stafford Northcote, Goschen, and Glad- 
stone—all agree on the enormous advantage of Free Trade to this 
country, and the superiority even of what is called one-sided Free 
Trade as compared with any modification of our present system. 
Surely the unanimous opinions of such experts should have weight 
with those who are unable to enter into investigation for them- 


selves, 
Leeds, October 26th. LEEDS TRADER. 


THE CAPTAIN OF THE MARY ROSE, 


Sir,—Mr. Laird Clowes has failed to catch my meaning. Pro- 
bably I have not been sufficiently explicit. I never contemplated 
protecting iron-clads by keeping up astream of projectiles round 
them night and day. If he will turn once more to what he has 
said about the attack on Portsmouth, he will see that this is what 
happened: Notice was given to the British fleet that a number of 
torpedo boats were about to attack. The search-lights were turned 
on, and promiscuous shooting began. I say that instead of this 
wild waste of ammunition, a fan of projectiles ought to have been 
established by the endmost ships of the two lines, without makin 
any attempt to hit the boats. Under these conditions it wou) 
have been utterly impossible for the torpedo boats to gain access 
to the water way between the two lines of the British fleet. If they 
attempted a rush they would have been annihilated. The whole 
affair could not have lasted ten minutes. If the torpedo boats did 
not make arush, they must have hauled off. Then by the aid of 








exhausted its range. By the movement of the valve, which dis- 
charges, by a convenient mechanism, the second projectile—or 
projected gun—a double range, or at least a more or less extensive 
addition to range, might be gained—and so on with a third pro- 
jectile, if we like to imagine it. Or a mere plate—without any 
pole—on the top of the projectile, forced down by the resistance 
or pressure of the air at the initial discharge, and rising auto- 
matically by a spring when the air pressure—resistance—has suit- 
ably diminished, would obviously serve the same object. ; 

But without entering on the speculation as to how far it might 
be possible to escape out of the earth’s atmosphere by this device ; 
it should have been suggested probably that—as also some pro- 
jectiles themselves weigh about nalf a ton—practically a virtual 
cannon might be discharged from the very large calibre guns. 
This cannon, projected horizontally suppose, when at its highest 
initial velocity, say 3000ft. per second, might be automatically 
fired, so adding its own velocity to that of its discharged secondary 
projectile, and thus the final projectile acquire a total velocity 
perhaps never attained, say something like 6000ft. per second. 
Possibly with the view to minimise the air resistance, the final 
projectile might be of the shape of a long cylinder of relatively 
small diameter. Some questions here, for or against practicability 
or utility, may suggest themselves to ingenious minds. 

Hamburg, October 6th. S. TOLVER PRESTON. 


WIRE ROPES. 

Srr,—Perhaps you will permit me to answer the question asked 
by ‘‘ Enquirer” in your issue of the 21st inst., as to ‘‘ what is 
patent improved steel ?” The word “patent” is now a trade term, 
and signifies that the wire has gone through a certain tempering 
process. The application of the word owes its origin to the 
tempering process having been the subject of letters patent taken 
out by the late Mr. James Horsfall, of the firm of Webster and 
Horsfall, wire drawers, of Hay Mills, near Birmingham—now 
amalgamated with Latch and Batchelor, wire rope manufacturers. 
The patent has long since run out, but the name still is used in 
the trade, 

‘* Patent” steel, as understood in the trade, represents a quality 
of wire which, when it has a breaking strain of about eighty to 
ninety tons per square inch, is yet toughand sound. Very inferior 
qualities can have this breaking strain —and even higher—imparted 
to them, but the result is that the wire is untrustworthy. This ex- 
planation will also answer ‘‘ Enquirer’s” question as to ‘‘if there 
is more than one quality.” The terms “improved,” ‘‘special,” 
‘*selected,” are only too evidently, as Mr. Smith says, ‘‘ elastic 
titles.” 

It is obvious that if a really good igo steel is required, a fair 
price must be paid, and it is to deplored that rope users 
encourage a low grade of steel being employed, by seeking to 
obtain ropes at less price than a good wire would cost. I might 
add that plough steels also undergo the “ patenting” or tempering 
process, and are sometimes called ‘‘patent plough,” ‘ patent 
improved plough,” &c. &. It is an undoubted fact that large 
quantities of German wire are imported into this country. 

October 24th. OBSERVER, 

(For continuation of Letters see page 377.) 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief Engineer, John S. 
Fussell, to the Cleopatra, reappointed, to date July 12th, Engi- 
neer.—Henry Wallis, to the Gleaner, to date October 25th, 
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LEIPSIO.—A. ‘TWIETMEYER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane- street. 


PUBLISHER'S NOTICE. 


** With this week’s number is » dead as a Supplement a Two- 
* Engraving of an rs Passeng nger Engine, Great Western Rail. 
way. Hvery copy as issued by the Publisher includes a copy of the 
Supplement, and subscribers are requested to notify the ‘act should 
they not receive it. 
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ever can be taken of anonymous communications. 

PerPLexeD.—/t is impossible to give you a definite answer, because we have 
not sufficient data, but it is clear that the amount of heat lost on the road to 
the radiator will depend on the way in which the pipes are protected. If 
you put them ina box filled with dry sawdust carefully packed—not too 
tightly—round ‘them, and at least Gin. thick, the percentage of loss will be 
very small indeed—not, we should say, 10 per cent. If the non-conductor 
coating of the pipes were absolutely impervious to heat, which is impossible, 
there would be no loss whatever. Ina word, everything turns on the pro- 
tection given to the pipes. The brick tunnel will not answer, because you 
—. nake it air-tight, and the currents through it of damp air will carry 

f the heat rapidly. 


COMB-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—May I ask through your columns for the addresses of makers of 
comb-making machinery ? 
Caroline-street, Camden Town, N.W., E. M. V. 
October 17th, 


DISTILLERY PLANT. 
(To the Editor of The Engineer.) 
Sir,—Will you kindly allow me to ask in your columns for the 
addresses of distillery plant manufacturers RT 
October 24th. vi Dace 








TRIPLE-THREADED “owes 
(To the Editor a The Engi er.) 

Sir,—In answer to the inquiry of ‘J. C. W.” segerding triple-threaded 
spikes, Messrs. J. Wild and Co, Falcon Ironworks, Oldham, are the 
makers of a hine for ing these articles. IR 

Manchester, October Teh, een 


IMPERISHABLE COMPOSITION. 
(To the Editor of The Engineer.) 

Sirn,—Can you or any reader of Taz Enoinger kindly inform me who 
are the makers of an’ imperishable, adhesive, anti-corrosive composi- 
tion, to line internally air tight sections of unsinkable boats.” 

London, October 24th. M. P. B. 











ELECTROFONS. 
(To the Editor of The Engineer.) 
Sir,—Having an inquiry for two electrofons, we have tried in several 
directions to find out the makers, but without success, The electrofons 
are fitted to the inside of boilers for depositing salt, &c, Can any reader 
give us the address of the maker ? K Cc 
Birmingham, October 20th. I ce 
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A NEW DEVELOPMENT IN THE ALKALI TRADE. 


WueEn the principles upon which the reactions taken 
advantage of to produce products which depend wholly 
or partially on the application of chemical knowledge 
have been ascertained with fair accuracy, and their 
practicability proved by the rough test of experience and 
the searching scrutiny of the yearly balance-sheet, the 
successful conduct of a manufactory passes to a large 
extent out of the hands of the chemist, and becomes a 
matter for the engineer, upon the excellence of whose 
designs for the plant, as much as upon its workmanlike 
construction under his supervision, the prospects of the 
industry depend. It is a standing testimony to the power 
of a definite demand creating its own supply, that 
although the chemical engineer or the engineering 
chemist, whichever he may be called, has not hitherto 
been an intentional product of education, technical or 
otherwise, he has nevertheless existed and done his work, 
not perhaps as well as if he had not been compelled to 
learn all but the rudiments of his profession while 
practising it, but with a fair measure of success and with 
credit to himself. We suspect that this is because the 
qualities which go to make a man capable of designing, 
erecting, and controlling the plant of a chemical works, 
are just those which are most difficult to impart, and the 
least likely to flourish under a cut-and-dried curriculum. 
He must be well acquainted with fundamental facts, both 
chemical and mechanical, and must be resourceful and 
fertile in expedient on being confronted with the condi- 
tions, onerous or novel, and such faculties are apt to be 
crushed out of a student burdened with collegiate 
qualifications, even if the docile recipient of second-hand 
information ever possessed anything of thekind. A result 
achieved by the labour of men of this stamp has been 
recently announced, which is fraught with considerable 
consequences. 

It has long been a commonplace that the Leblanc 
process for the manufacture of alkali has ceased to be 
able to produce carbonate of soda at a price that would 
enable it to compete with its modern rival, the ammonia 
soda process, and that it depended for its very existence 
on the facility with which caustic soda instead of the 
carbonate could be turned out, and upon the fact that the 
chlorine originally present in the salt, which is the raw 
material for both processes, was obtained by the older 
method as hydrochloric acid, while in its supplanter it 
was run down the drain in the form of calcium chloride. 
For calcium chloride itself the demand is small, and is 
likely so to continue. A little is used as the circulating 
liquor in refrigerating systems, and that is about the limit 
of its usefulness, and the problem that has occupied the 
minds of users of the ammonia soda process as soon as 
its success was assured was to recover the chlorine in a 
marketable form. Many attempts to do this have been 
made, and those that have given most promise of success 
have turned upon the fact that magnesium chloride 
could be decomposed by oxygen and yield its chlorine in 
the free state. It is not a difficult matter to convert 
calcium chloride into the magnesium salt, and take 
advantage of this property; but unfortunately the very 
ease with which magnesium chloride is decomposed 
makes it difficult to prepare it in the anhydrous state— 
that is to say, free from the water of crystallisation, with 
which it is always associated when deposited from an 
aqueous solution. Crystallised magnesium chloride when 
heated in air does not yield chlorine, but hydrochloric 
acid—a less valuable product ; and thus inventors had to 
be content with obtaining an oxychloride, and recovering 
a portion of the chlorine from that. Seeing that, like 
most of the heavy industries, the margin of profit is not 
great in the alkali trade—at least, in the portion of it 
controlled by the Leblanc process, for the ammonia soda 
works of Messrs. Brunner and Mond paid 50 per cent. at 
the last distribution of dividend—it can easily be under- 
stood that small losses and expenses on each ton of 
material so cheap as soda and bleach may turn a promis- 








ing process into a financial disaster; and the semi-success 
of the various recovery methods hitherto devised and 
practised on a limited scale was not sufficiently tempting 
to manufacturers with the fate of their predecessors in 
the same trade before their eyes. Something like a solid 
advance now appears to have been made. In the cycle of 
operations constituting the ammonia soda process, the first 
form in which the chlorine originally present in the common 
salt that serves as the starting-point from which soda 
is eventually obtained, is ammonium chloride. It is in 
solution, and its recovery by evaporation would be a 
costly business, on account of the fuel requisite, even if 
multiple effect evaporators were used. Thanks to the 
improvements that have been made of late years in 
freezing machines, another method is available. The 
solution is strongly cooled, and the ammonium chloride 
is, to a large extent, deposited. The mother liquor can 
be used again for dissolving fresh quantities of salt, and 
thus although a certain amount remains alwaysin solution, 
yet it is only like a part of the permanent plant upon 
which interest and depreciation has to be reckoned, and 
its value does not fall under the head of working ex- 
penses. The ammonium chloride thus recovered is a 
salt which is readily dissociated by heat, splitting up into 
ammonia and hydrochloric acid, and recombining on 
cooling. Advantage is taken of the first fact in the 
following way. Ammonium chloride is vaporised, and 
the products passed over heated magnesia, yielding 
magnesium chloride, water, and ammonia. Formed in 
this way, in contact with a minimum amount of water, 
and that diluted by the ammonia, which, as stated above, 
is also a product of the reaction, it is to be expected that 
the magnesium chloride suffers the minimum amount of 
decomposition, and is ready for the final treatment, 
namely, the passage of air, the oxygen of which expels 
the chlorine in the manner already mentioned. Thus 
chlorine diluted with atmospheric nitrogen is obtained, 
and can be absorbed by slaked lime, to form bleaching 
powder in the usual way. The ammonia is recovered, 
and used again in the production of carbonate of soda by 
the ordinary reaction, which is the keynote of the 
ammonia soda process. 

Should this process be found practical and economical 
—and it is said to be already at work on a commercial 
scale—the consequences are not easily to be over- 
estimated. In the first place, the Leblanc process, 
which though owing its origin to the ingenuity of a 
Frenchman, has become a typically English industry, 
will in all probability be utterly displaced. It has served 
its turn, and has well-earned superannuation. It may 
look forward to a peaceful old age harmlessly fossilised in 
the pages of modern text-books, and serving as a pleasing 
mental exercise for the chemical student, for half a 
generation at least. After that it will flourish in techno- 
logical dictionaries and encyclopedias, where it may be 
appropriately left. Further, the capital embarked in it, 
which is something like nine millions in this country, 
will be mostly lost, and those manufacturers who sold 
their works to the Alkali Union and have refrained from 
holding it in shares, will rejoice at their prescience. 
Moreover, the position of England as the seat of the 
largest part of the trade in heavy chemicals, will be gone, 
or at least seriously shaken. Even as it is, the advent of 
the ammonia soda process has shifted the centre of 
gravity of the industry, a large number of small factories 
for making alkali by this method being already in full swing 
on the Continent. Fortunately the change must take time 
for its accomplishment. Of late the Leblanc makers have 
been enjoying a gleam of prosperity over and above that 
which they secured by combining and thus raising the price 
of bleach and caustic soda, by the large extra demand for 
the former as a disinfectant during the outburst of 
sanitary zeal with which the cholera scare was signallised. 
How soon and to what extent all these changes will 
occur seems to us to depend very much on the chemical 
and engineering skill displayed in the devising of a good 
workable plant for the new method. Freezing machines 
are not now susceptible of much improvement, and 
fortunately some of the best types of them use liquefied 
ammonia, of which abundance is, of course, available at 
an ammonia soda works. But vaporised ammonium 
chloride is troublesome stuff to deal with, as it has an 
unpleasant knack of attacking most materials of which 
vessels for containing or conveying it can be made. 
Then, again, its reaction with magnesia has to be con- 
ducted at a fairly high temperature, and the treatment of 
a solid with a gas at a temperature above the common 
and in a gas-tight vessel is one of the most difficult 
undertakings of the manufacturing chemist. In one 
well-known process, which indeed is also an attempt to 
obtain chlorine without having recourse to the Leblanc 
method, the use of glass tubes, quite analogous to those 
commonly employed in the laboratory, was eventually 
resorted to, and with better success than might have 
been supposed. The very adoption of such a material, 
apparently thoroughly unsuited for rough manufacturing 
purposes, is an eloquent witness to the straits in which 
the inventor found himself. Whatever the upshot, it is 
matter for congratulation that the new departure is of 
English origin, and advantage should be taken of this 
fact to reap its firstfruits. 


THAMES CROSSINGS BELOW THE TOWER. 


WE have already referred to the decision of the London 
County Council to seek Parliamentary power for esta- 
blishing a free ferry on the River Thames, connecting 
Ratcliff and Rotherhithe. The project is intended to 
realise the idea of providing means of communication 
across the river at some spot between the Tower Bridge 
and the Blackwall Tunnel. Whether this is the best 
plan that could be devised for the purpose is a matter for 
debate, and the scheme will in due course have to undergo 
a strict investigation when laid before Parliament, where 
opposition will inevitably present itself. It will also be 
seen by our columns that another project has been 
devised, in which a very different mode of crossing the 
stream is proposed. To this other mode of accomplishing 
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the object in view we shall make some further reference 
presently. It is a peculiar feature of the plan which the 
Council has adopted, that the ferry boats will have to cross 
the Thames by an oblique route, so that although the 
river at each end of the run is only about 300 yards wide, 
the course pursued will be as much as 1500 yards in 
length, or above three-quarters of a mile. The landing- 
stage on the southern side of the river is to be about 160 
yards higher up the stream than the Thames Tunnel, or 
one mile below the Tower Bridge, and 4% miles above 
the spot where the Blackwall Tunnel will be constructed. 
The northern extremity of the ferry is to be at the end 
of London-street, Ratcliff, or 200 yards west of the 
entrance to the Limehouse Basin. As the crow flies, the 
Ratcliff site would be as nearly as possible midway 
between the Tower Bridge and the Blackwall Tunnel, but 
the bend of the river round the Isle of Dogs makes the 
tunnel far more remote on the line of navigation than 
the bridge. It seems a strange way of working a ferry, 
to make the boats run a distance five times as great as 
the breadth of the river they have to cross. The journey 
would be about equal to a trip from the Temple Pier to 
Westminster Bridge. Traversing the Lower Pool between 
the tiers of shipping, the running of the steam ferry 
boats would seem to offer the East-enders all the pleasure 
of a short river excursion, and a return, free of charge. 
As the estimated cost of this undertaking is £418,000 for the 
capital outlay, and £20,000 per year for working expenses, 
it may be supposed that the County Council perceive some 
weighty reasons for adopting such a scheme, even though 
they indulge the hope that the ground landlords within 
the area of their administration will be made to bear half 
the financial burden. 

While there are obvious reasons for objecting to this 
so-called “‘ Rotherhithe ferry,” it is necessary to look at 
the considerations to be urged in its favour. There is 
some advantage in a line which runs from the north- 
east of London to the south-west. A large amount of 
traffic seeks such a course. The ferry boats will be 
of a powerful description, calculated to carry the heaviest 
vehicles with their loads, besides accommodating pedes- 
trians. It is argued that the proposed sites will meet, 
at least for a time, the requirements of Rotherhithe, 
Bermondsey, Southwark, Deptford and other districts on 
the south side, and those of the dense population of 
St. George-in-the-East, Whitechapel, Limehouse, Rat- 
cliff, Wapping, and other districts on the north side of 
the river. Further, it is urged that the ferry would 
facilitate the great traffic connected with the London 
Docks, the Regent's Canal Docks, and the Surrey 
Commercial Docks, immediate benefit being afforded 
to the commerce of the districts on both sides 
of the Thames. Whether all this could be better 
accomplished by any other means is not yet a 
settled point. The Vestry of St. George-in-the-East, 
while anxious that a ferry should be formed, prefer that 
it should run direct across the river, the spot indicated 
being the comparatively narrow part of the stream a 
little above the Thames Tunnel. This proposal appears 
to have received a considerable amount of support from 
the local authorities on the southern shore. But it is 
objected on the part of the County Council that the 
approach to the northern landing stage would necessitate 
the widening of Old or New Gravel-lane, as .also the re- 
construction of a swing bridge which crosses the London 
Docks. Apart from the consideration of the large sum of 
money that would have to be expended in widening 
either of the lanes, it is argued that the fact of a draw- 
bridge being in the line of approach would detract from 
the popularity and usefulness of the ferry. So far there 
is fair room for argument, but there are objections of 
some kind to every plan for crossing the Thames, in- 
cluding the project espoused by the Council. The narrow- 
ness of the river between the shores contiguous to the 
Thames Tunnel and the entrance to the Wapping Basin, 
marking by a kind of neck the division between the 
Upper and the Lower Pool, seems to recommend that 
locality as a suitable site for some mode of crossing. The 
drawbridge at the London Docks is no doubt a weak point 
in the scheme, and yet the defect may not be so serious 
as to outweigh the advantages which otherwise exist. 
We dwell the more on this question of the Wapping 
route, because it stands related to the bold device of a 
high-level opening bridge, described and illustrated in our 
columns this week. The spot selected for this bridge is 
practically that which has been proposed for the direct 
ferry advocated by the Vestry of St. George-in-the-East. 
The cost of the bridge compares favourably with that of 
the Ratcliff and Rotherhithe ferry, and the working 
expenses would be considerably less. Crossing the river 
in one span, and presenting at all times a clear headway 
of 90ft., capable of being enlarged at any moment so as 
to admit the passage of the loftiest masts on the Thames, 
this “‘arch of steel” offers no sensible obstruction to the 
navigation, while affording a valuable highway for the 
land traffic. 

On behalf of the Rotherhithe and Ratcliff ferry, it is 
claimed that the site of the landing-stage on its northern 
shore offers the readiest approach to the line of com- 
munication presented by the Commercial-road East. Any 
other point would be farther removed from that important 
thoroughfare. On the southern side, the site to the west 
of the Thames Tunnel is in close proximity to the junc- 
tion of a couple of arterial thoroughfares—the Union- 
road and the Deptford Lower-road. The line of approach 
would escape the large traffic which traverses Rotherhithe- 
street to and from the Commercial Docks, while at the 
same time it would facilitate the traffic of the docks 
which has to cross the river, as well as that coming from 
the surrounding neighbourhoods. The question of expen- 
diture in forming approaches is said to have been one 
of great difficulty on the northern side; but the lower end 
of London-street is capable of being widened at a com- 
paratively small outlay, so that the estimated cost of 
the approach on the Ratcliff site is only £54,000. It 
happens that the expense is much greater on the south 
side, the estimate for the Rotherhithe approach being as 





much as £123,000. Compensation for property affected 
on both sides adds £36,000 to the reckoning. These 
items, with £205,000 for works—including four ferry boats 
—make up the total to £418,000. 

It was thought at one time that as the ferry-boats 
between Ratcliff and Rotherhithe would cross the 
river obliquely, the scheme would meet with the approval 
of the Thames Conservators, whereas they would object 
to a ferry crossing the navigation at right angles. But 
at a more recent period, on the occasion of an inter- 
view between the Bridges Committee of the County 
Council and members of the Conservancy Board, it was 
announced by Sir Richard Nicholson, the Deputy- 
Chairman of the Board, that the Conservancy would 
object to any ferry in that part of the river, as it 
would be an impediment to the navigation. Sir Richard 
suggested that instead of a ferry there should be a tunnel. 
The objection thus made by the Conservators had no 
great weight with the Bridges Committee, it being their 
opinion that the ferry was urgently wanted, and that 
the interference with the river traffic would not be serious, 
seeing that the ferry-boats would run up and down the 
river and not directly across. Reference was also made 
to the fact that some years ago there was a toll ferry 
direct across the river close to the spot now proposed 
for the southern end of the free ferry. The need for 
the ferry was contended for on the ground that the 
commerce of London is being hampered by reason of the 
people having no means of crossing the river free of toll 
between London Bridge and Woolwich ferry. The Tower 
Bridge, when complete, will shorten this distance by 1000 
yards, but this is not considered to affect the question in 
any material degree. With regard to a tunnel, two 
objections can be readily advanced—the cost, and the 
gradients. The contract for the construction of the 
Blackwall Tunnel is £871,000, while the approaches will 
make up a total of more than a million. Higher up the 
stream, if the tunnel itself should cost less, the 
approaches would be more expensive. The gradient on 
the northern side would be a drag on the horses, whereas 
a steam ferry gives the animals rest. If a tunnel should 
be formed at all, it would seem to demand hydraulic lifts. 
Ten years ago, Sir Joseph Bazalgette proposed a tunnel, 
crossing the river obliquely, but running due north and 
south, from Shadwell to a point immediately west- 
ward of the Commercial Docks. Owing to its oblique 
course, the tunnel would underlie more than a quarter 
of amile of the river bed. The estimate for the tunnel 
and its approaches was £1,500,000 for works, and 
£540,000 for lands and other matters. Sir Joseph’s 
estimate for the Blackwall Tunnel and approaches was 
£1,000,000 for works, and £230,000 for property. Thus 
the Shadwell Tunnel in its entirety was to cost more 
than £2,000,000, and the Blackwall Tunnel £1,230,000. 
The pneumatic method would doubtless cheapen the 
cost of the Shadwell Tunnel, but in any case the capital 
outlay on a tunnel would far exceed that on a ferry, 
although if we capitalise £20,000 per annum as required 
for working the latter, the superior cheapness of the 
ferry is less evident. It was the opinion of Sir J. 
Bazalgette that tunnels were the only suitable means of 
effecting permanent crossings of the river at Shadwell and 
Blackwall. The Blackwall Tunnel is now being taken in 
hand, and it may be debated-whether the Ratcliff and 
Rotherhithe ferry is a satisfactory substitute for the 
Shadwell Tunnel. By the pneumatic mode of construc- 
tion the tunnel can be brought nearer the bed of the 
river, and the gradients thereby be rendered easier. 
Hydraulic lifts, if adopted, dispose of the question of 
gradients altogether, and although expensive in them- 
selves, cheapen the cost of approaches. But above all, 
there is now the tempting prospect of a high-level bridge 
with low-level entrance at a moderate expense. 

In 1882 Sir J. Bazalgette considered that communica- 
tions across the Thames below London Bridge required 
three points of crossing, one between Little Tower-hill 
and Bermondsey, another between Shadwell and Rother- 
hithe, and a third at Blackwall. The two extreme points 
have been adopted, and the central is now brought under 
consideration. The proposed ferry runs east and west of 
Sir J. Bazalgette’s tunnel, the line of the latter intercept- 
ing the ferry route midway. It would seem that if there 
is to be a ferry at all it might be planned on the line pro- 
posed for the Shadwell Tunnel, though it is objected that 
the landing stage on the north would be remote from the 
Commercial-road East, that is to say, 2000ft. distant 
instead of 1000ft. The fact that the northern extremity 
of the ferry would lie just opposite the entrance to the 
London Docks is, perhaps, a more serious consideration. 
Whether sufficient attention has been paid to the practi- 
cability of a ferry at this point we hardly know. But the 
more urgent proposal is that of the high-level bridge from 
Wapping to Rotherhithe. A ferry of any kind about the 
neighbourhood of the Pool, with two or three of the 
boats constantly en route, is a very awkward institution, 
getting lamentably in the way, and running the risk of a 
disastrous collision. The bridge pourtrayed in our 
columns would leave a splendid open course, and if the 
question of the approach through the London Docks can 
be satisfactorily settled, all the parties concerned may 
well be satisfied, though the Conservators would probably 
feel themselves bound to oppose in the first instance. 
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THE REGULATION OF THE ELECTRICAL INDUSTRY BY THE 
BOARD OF TRADE. 


Lone and careful consideration was given by the Electrical 
Trade Section of the Chamber of Commerce, at their meeting 
on Friday last, to the attitude which the trade ought to 
adopt in respect to the regulating of overhead wires by the 
Board of Trade. The two rules which press most heavily 
upon the trade are those which deal with the thickness of 
the insulation, and the means of suspending wires. Repre- 
sentations have been repeatedly made to the Board of Trade 
in respect to these rules, but, hitherto, without resulting in 
their modification. In 1890 the trade endeavoured to point 
out to the Board of Trade that their action would be detri- 
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mental to the interests of trade, but to this the Board } 
in their opinion, a complete reply, when they said that whil 
they were anxious to facilitate the interests of trade they 
must at the same time guard the safety of the public pe 
that the rules which were being objected to were framed 
after careful consultation with the Council of the Institute 
of Electrical Engineers, whose members they said Possessed 
the highest scientific attainments, and had also large 
practical acquaintance with the working of electric lightin 
undertakings. The trade are therefore in a peculise 
difficulty. The rules have been framed under the guidance 
of the Council of a body supposed to represent the interest, 
of electrical engineers, although the facts are that its 
governing element has hitherto been drawn from the ranks 
of the Professors, rather than from amongst those whose 
business it is to put electricity to its practical uses. There 
is, therefore, no hope of the rules being modified so long as 
the Council of the Institute of Electrical Engineers support 
and advocate the present policy. The question has been 
discussed at the Institute, and it has been pointed out that 
in consequence of the action of the Council of that body in 
sanctioning the present rules, a great injustice is being done 
to the trade. The result is that the president has taken the 
matter up, and a committee has been appointed to investi. 
gate into the justice, or otherwise, of the two rules which 
are specially complained of. The trade, however, wish the 
whole question to be treated on a much broader basis, i.¢,, 
as to how far the Board of Trade is justified in pursuing 
this — of regulation. wera ene f it has been asked 
that the sittings of the committee should take the form of q 
public inquiry; that witnesses should be examined, and the 
press admitted. It is, of course, impossible to say how far 
the committee of the Institute will be prepared to recognise 
these demands. At any rate, the industry does not feel 
itself justified in trusting its destinies entirely to this 
committee, and hence the trade section of the London 
Chamber of Commerce were asked, on Friday last, to 
nominate a special committee, which should be specially 
charged with the duty of keeping itself informed of the 
progress being made with the question by the Institute 
Committee, and to work in unison as far as possible, offering 
to give evidence, &c. Should, however, the committee fai] 
to agree upon a course of action satisfactory to the trade, 
then it is intended that the Chamber of Commerce Com- 
mittee should take a line of its own. One eminent electrical 
engineer, who has taken a prominent share in agitating this 
question, gave it as his opinion that the Board of Trade had 
no right to interfere in the matter of electrical supply, 
except in respect to matters of account, the transfer of 
undertakings, and so on. There never had been, it was 
believed, any intention on the part of Parliament when 
certain powers were vested in the Board of Trade, that those 
powers should be construed to mean the right to go into 
such detail as to specify the thickness of conductors to be 
employed, and how far they should be set apart. Any 
attempt to legislate in this direction in the early part of the 
life of this industry is certain to hamper it in the future, as 
is instanced by the experience of Messrs. Crompton, in 
respect to the lighting of Chelmsford, where the loss incurred, 
owing to the interference of the Board of Trade, has, no 
doubt, deterred others from risking such costly experiments. 
Five or six years ago the wants of the industry, in respect 
to the transmission of power, were very imperfectly under- 
stood, and sufficient time has now elapsed to justify the 
Council of the Institute in considering how far they have 
been right in advising the Board of Trade to do as 
it has done. The electrical industry ought to be 
po more restricted than other branches of engineering. 
Everyone knows that not a locomotive in this coun- 
try would be allowed to run if the Board of Trade rules 
were strictly carried out; and if they went into such detail as 
the arrangement, thicknesses, and material of pipes in a 
vessel, there is not a ship afloat that would not be detained 
in every port. The truth is not recognised, apparently, that 
the engineers concerned have as much interest as the Board 
of Trade in guarding the safety of the public, and the soouer 
this belief is extended to the case of electrical engineers the 
better. They, as practical men, know a great deal better 
what they may and may not safely do than the officials at 
the Board of Trade and their theoretical advisers. The 
Electrical Trades Section have appointed a special committee 
with power to elect its own secretary and create special 
funds for the carrying on of the crusade until a satisfactory 
settlement is arrived at. It is to be hoped that these gentle- 
men may be able to agree on some vid media in the Council 
of the Institute of Electrical Engineers, and no longer afford 
the Board of Trade the pretext that it is by the advice of 
that body that the objectionable rules remain still in force. 


BOILING THE HAMBURG WATER SUPPLY. 


Hamevrc is at its wits’ end for a wholesome water supply. 
The spread of cholera is supposed to have been chiefly due to 
the great impurity of the present supply. Both the town 
authorities and the Senate are now considering the best 
means to adopt in order to procure at once a good drinkable 
water to meet all hygienic requirements, so as to check the 
cholera, and to prevent another outbreak next spring. The 
daily consumption of water in 1849, with a population of 
337,600 inhabitants, was 80,000 cubic metres; and now, with 
just over 500,000 persons, the daily use is about 120,000 cubic 
metres. What it does with all this water is not apparent. 
As a preliminary step towards improving the present condition 
of affairs, it is proposed to construct Abyssinian wells which 
will render a fairly good service. Werner Siemens proposes, 
however, that the present supply of water should be rendered 
innocuous by boiling the water, and it is said that the 
Hamburg Senate intends to consider the suggestion. He is 
of opinion that it would be possible by suitable arrangements, 
and without incurring any great expense, to destroy the 
injurious organisms in the whole of the water by heating it. 
Dr. Chr. Heinzerling, of Frankfort-on-the-Maine, follows up 
Siemens, and goes into details. It will, he states, be readily 
accepted that the impure infected Elbe water can be again 
made use of by boiling it, since even before that temperature 
is reached, the causes of illness, the typhoid and cholera 
bacilli, are killed. The main question to consider is the 
best and cheapest method of heating the water, and 
Dr. Heinzerling opines that a system could only be 
chosen which would allow of the heat—or at least 
a large portion of it— imparted to the heated water, 
being utilised again for the heating of other quantities of 
water. Any other method would be out of the question, as 
the expense for coal, &c., would be too great. The system 
he proposes is on the counter-current principle, or it may 
better be termed an induction system. According to this, 
the pipes containing the heated water would be laid against 
cold water pipes, and thus the hot water would be cooled, 
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4 the cold water made warm. It is considered that apart 
the loss by radiation, the greater portion of the heat in 
ren water could be again utilised on this system. One 
S tion arises, however, and that is, whether the Elbe water 
& not contain too large a quantity of carbonate of lime, 
which would cause scale to form in the hot water pipes. It 
*, however, expected that this difficulty could be almost 
ontively overcome by the addition of a chemical to the cold 
. ter before it is passed into the heating pipes. Dr. 
Heinzerling estimates, excluding the initial expenditure for 
such works, that the annual cost for coal, and the attending 
to, maintenance and redemption of the plant, would amount 
to from £37,000 to £40,000, or say, 1s. 6d. to 1s. 7d. per head 
of the population of the town. It is concluded that this 
sum is small, and that the method deserves the attention of 
other towns requiring pure supplies of water. At all events, 
the fact that the Senate is about to consider the system is 


significant. 
SMOKE PREVENTION. 


A cynical visitor once remarked of Sheffield that it was a 
yery nice place, “ only you had to enter it by the chimney.” 
That is geographically true. Both railways—the Midland and 
the Manchester, Sheffield, and Lincolnshire—have their 
stations in the heart of the working districts. People who 
merely pass through the town are often amazed at the thought 
that human beings actually live under the dark pall which 
overhangs Sheffield day and night. They know nothing of 
the beautiful suburbs where most of the manufacturers, 
merchants, and managers, reside, and of the moors which 
girdle the grimy-looking borough. Still, there are thousands 
of people who have to live in the smoke, and business has to 
be carried on literally under a cloud. The people, however, 
seem to be waking up at last to the idea that smoke is not 
absolutely necessary to work. Smoke inspectors have been an 
institution for many years—a ‘polite institution.” Their 
energies have had little effect in lessening the soot deposits or 
making life more livable. Some small fish have occasion- 
ally been caught in the officials’ net. Now, however, they are 
oing for the large ones. Sir F. T. Mappin, Bart., M.P., as 
chairman of the Sheffield Gas Company, recently said some 
strong—deservedly strong—things about the prevalence of 
smoke in the town. With a brother magistrate, the other 
day, he had an opportunity of putting his preaching into 

ractice, and he did so. Several large firms were prosecuted 

and fined the full penalties, while orders were made for the 
abatement of the nuisance. The result has been a clearing 
of the atmosphere all round. Other smoke-makers have 
taken the hint, and although great room still exists for im- 
provement, there has been something gained for that cleanli- 
ness which is said to be next to Godliness. 
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Minutes of Proceedings of the Institution of Civil Engineers. 
Session 1891-92. Vols. cvii., cviii., cix., cx. Together 
9134 pages, with 31 folding plates. Edited by James 
Forrest, Assoc. Inst. C.E. London: Published by the 
Institute. 1892. 

Tuer record of the proceedings of the Institution of Civil 

Engineers during the past session, though somewhat less 

voluminous than that of some of the preceding years, 

shows no sign of abatement in the energy of the Institu- 
tion, or of any relaxation in the effort of the indefatigable 
editor to keep his contributors of all kinds and degrees 
up to their work. At the beginning of the session in 
November last, the president, Mr. George Berkley, opened 
the business with an address on the advance of engi- 
neering work in relation to social progress, in which the 
history and development of constructive works was 
broadly sketched from the prehistoric flint chippers and 
pile builders to the latest achievements in all branches of 
the profession, both at home and abroad. In its published 
form, some additional matter has been supplied in the 
series of appendices, which add considerably to its value 
as @ permanent record. Nothing is more striking in the 
perusal of these volumes than the comprehensive 
character of the “‘ Proceedings” of the Institution. The 
papers read, and those which are printed without having 
been read and discussed, cover a large proportion of all 
those branches of engineering which are practised by the 
civilian engineer, and generally classed under the two 
broad distinctions of civil engineering and mechanical 
engineering. We have, for instance, papers on the work 
of, and materials used by, engineers in connection with 
harbour and other marine structures, on railways, 
tramways, waterworks, in mining engineering, lighthouse 
engineering, bridgework, steam and petroleum engines, 
as in the paper by Professor Unwin, water supply as 
affected by rainfall, as in the paper by Mr. Binnie; on 
sewage disposal, on ordnance, on boilers, electrical engi- 
neering, and on gas engineering. The subjects chosen for 
discussion have been, in vol. evii., ‘ Portland Cement 

and Concrete,” in a group of three papers, by Mr. H. C. 

Bamber on the manufacture, by Mr. A. E. Carey on its 

inspection when used in public works, and by Mr. W. 

Smith on the influence of sea water on Portland cement, 

mortar, and concrete ; and “The Sale of Water by Meter 

in Berlin,” by Mr. H. Gill. In vol. eviii., “ Weighing 

Machines,” by Mr. Wilfred Airy; ‘ Gold Quartz Reduc- 

tion,” by Mr. A. H. Curtis; and papers on the “ Bishop 

Rock Lighthouses,” by Mr. W. T. Douglass; and the “Gas 

Illumination of Tory island Light,” by Mr. D. C. Salmond. 

In vol. cix. the principal subjects are:—‘ Petroleum 

Engines,” by Professor W. C. Unwin; ‘‘ Mean or Average 

Annual Rainfall and its Fluctuations,” by Mr. A. R. Binnie; 

and the “ Berlin Sewage Farms,” by Mr. H. A. Roechling ; 

and in vol. ex., Electric Measuring Instruments,” by 

Mr. J. Swinburne ; the “ Distribution and Measurement 

of Illumination,” by Mr. A. P, Trotter; and the “‘ Measure- 

ment of High Temperatures,” by Mr. W. C. Roberts- 

Austen. From this enumeration of titles it will be seen 

that the time of the Institution during the session has 

been largely devoted to methods and processes of physical 

Measurement, with the result of bringing together an 

important body of information upon subjects which are 

rapidly passing from the comparative seclusion of the 
laboratory into the necessary equipment of the engineer 
for everyday work. Mr. Trotter's paper, dealing mainly 





gratifying to hear that the “ candle-foot ” is a sufficiently 
good unit for practical purposes, as it represents the best 
illumination for reading, and is to be found on most well- 
lighted dining and billiard tables. How little light 
suffices for ordinary purposes out of doors is evidenced 
by the 0:03-candle-foot provided by the parish authority 
in front of the entrance to the Institution in Great 
George-street. 

Among the papers in the second section devoted to 
constructive works, that by Mr. A. W. Szlumper on the 
widening of the London and South-Western Railway 
from Waterloo to Vauxhall, will be read with much 
interest, especially by those who, during the progress of the 
work, have watched the difficult operation involved in 
the removal and renewal of the principal bridges without 
interrupting the traffic of the line. These bridges in- 
cluded some very fine cast iron structures, and to some 
extent the loss of such good examples of a class of work 
which did excellent service in its time is to be regretted, 
although it is evident from the condition of the castings 
when taken down that they were becoming dangerously 
strained by the increasing trafiic, and serious internal 
defects were discovered on breaking them up. 

The most important example of new bridge work 
recorded in these volumes is that over the Dee near 
Connah’s Quay, on the new line of the Manchester, 
Sheffield, and Lincolnshire Railway, described by Mr. 
Francis Fox, the chief engineer of the work, in vol. cviii. 
This is remarkable, as being the widest opening span in 
the kingdom, 140ft. or 20ft. wider than the Tyne Bridge 
at Newcastle, and for the foundations of the piers in deep 
sands by the Indian system of brick wells up to 40ft. in 
diameter, for the central turntable, which was put down 
to a depth of 48ft, below the bed of the river. In the 
piling for the fender, which protects the swing girder 
from injury by passing vessels, the water jet system of 
driving introduced by the late Sir James Brunlees was used ; 
another example of its application on a more extended 
scale is given in the same volume, in Mr. Manby’s notes 
on the Auraco Railway in Chili, where it was used in 
putting down the piers of a bridge of 62 spans, 6118ft. in 
total length, across a river with a sandy bed more than 
150ft. in thickness, which runs nearly dry in summer, but 
is subject to violent floods scouring out deep channels in 
the sand during the winter rains. 

The paper on the “ Improvement of the Entrance to 
Otago Harbour, New Zealand,” by Mr. G. M. Barr, is an 
interesting contribution to the history of the formation of 
bars by the action of tidal and ocean currents alone, with- 
out any contributory fresh-water stream. Attempts to 
maintain the channel by dredging alone were carried on 
for several years ; but these proving ineffectual, a training 
wall 4000ft. long has been constructed on one of the 
headlands, giving a depth of 25ft. 2in. at low-water in the 
navigable channel, where there was only 16}ft. in 1882. 
This is another striking example of the vast advantage of 
permanent works and induced scour over the merely 
temporary expedient of dredging. 

Mr. T. H. Beare’s paper on the “Strength of the 
Building Stones of Great Britain,” in vol. cvii., resumes 
the consideration of a subject which has been strangely 
neglected since the time of the Royal Commission on the 
selection of the stone for the Houses of Parliament, and 
the elaborate report made by the late Mr. C. H. Smith is 
now of little more than historic value. Mr. Beare has 
determined with 2}in. cubes, the resistance to crushing 
density, weight, absorptive power, and coefficients of 
elasticity of fifteen samples of granites, and fifty of sedi- 
mentary rocks of all kinds, which together include the 
more important varieties of building stones at present in 
use in this country. This cannot fail to be of great value 
both to the engineering and architectural professions. 

Among the more interesting contributions to the 
“ Proceedings” during late years, as foreshadowing the 
character of future work, are the papers selected from 
those read at Students’ Meetings, and it is therefore 
gratifying to see that these are increasingin number. Mr. 
H. B. Ransom’s paper on fly-wheels and governors, 
as a close and exact study of the inequalities of motion in 
gas and small steam engines under different conditions of 
fly-wheel equipment, is distinguished by the award of the 
Miller scholarship. Mr. Hill contributes an interesting 
study on the speed and power of locomotives, analysing 
the performance of those of the Midland Company’s 74ft. 
single driver express engines. Mr. G. H. Sheffield, a 
description of different types of locomotive boiler con- 
struction; and Mr. D. Carnegie, a paper on the manufac- 
ture of forged steel projectiles, which though said to be 
an abstract, treats the subject in considerable detail, and 
is well illustrated. 

The third section of the different volumes con- 
taining abstracts of papers on foreign transactions 
and periodicals, includes notices of more than two 
hundred separate communications that have appeared in 
the technical journals of Europe and America during the 
year, and gives a good idea of the state of foreign scientific 
literature from the applied side, apart from questions of 
social and economic character, which on the European 
continent, at any rate, are finding place in such journals 
in continuously increasing proportion to the more strictly 
professional subjects. These, by the very wise rule 
adopted in the Institution, are necessarily passed over 
without notice. 

In the closing business of the session recorded in the 
Report of the Annual General Meeting, it is gratifying 
to read that in spite of a higher proportion of lasses 
than usual, owing to the large death rate due to the 
inclement character of last winter, the numerical strength 
of the Institution has increased from 5130 to 5853 
effective members of all classes during the year, yielding 
in round numbers anincome of £20,000, and a surplus, 
after paying all general expenses, of £5000. All the 
services are liberally provided for, with the possible ex- 
ception of the library ; £350 17s. 6d. for new books, and 
£65 5s. for periodicals are not very large appropriations, 
even after giving credit for considerable additions by dona- 





With street illumination, is of high interest, and it is 


the growth of the library is certainly a deficiency in the 
otherwise very complete Report of the Council. For a 
proper development of the library in a manner suitable 
to the position of the Institution, largely increased ac- 
commodation is needed, and itis therefore to be hoped 
that the new Westminster Improvements Act may not 
prove such a hindrance to the improvement of the Institu- 
tion in this direction as its predecessor has been. 





BOOKS RECEIVED. 


Treatise on Thermo-dynamics. By Peter Alexander, M.A. 
London: Longmans, Green, and Co, 1892, 

The Iron and Steel Institute in America in 1890. Special Volume 
of ‘* Proceedings.” London: E. and F. N. Spon. 

Lightning Conductors and Lightning Guards: A Treatise on the 
Protection of Buildings, of Telegraph Instruments and Submarine 
Cables, and of Electric Installations generally, from Damage by 
Atmospheric Discharges. By Oliver J. Lodge, D.Sc, F.R.S., 
LL.D., M.I.E.E. London: Whittaker and Co.; George Bell and 
Sons. 1892. + 

The Engineering Telegraph Code, for the Use of Engineers, Con- 
tractors, Manufacturers, Merchants, Shippers, and all Engaged in 
Engineering Business and the Buying and Exporting of Machinery, 
cde. A. H. Blackburn, M.I.M.E., and James Stevens, M.E., 
M.LM.E. The Code Words Complying with the Telegraph Conven- 
tion Rules. By George Ager, LL.D. London: 9, Fenchurch- 
avenue, E.C. 1892. 

Railway Maximum Rates and Charges. Assimilating, Comparing, 
and Explaining the Numerous Railway (Rates and Charges) Order 
Confirmation Acts of 1891 and 1892 for all the Railway Companies 
and Traders in the United Kingdom, with the Parliamentary (or 
Maximum) Classifications Alphetically Arranged for Comparison with 
the Railway Clearing-house (or Working) Classifications, together with 
Comparative Scales of Maxumum Rates and Charges worked out to 
600 miles in convenient form ; also Indexed Details of all Exceptions 








and Reservations. By M. B. Cotsworth, of Holgate, York. 
London: Bemrose and Sons. 1892. 
NORTH-EAST COAST INSTITUTION OF ENGI- 


NEERS AND SHIPBUILDERS. 


On Thursday, the 13th inst., the graduate section of this Insti- 
tution inaugurated their fourth session, The committee’s report 
for the previous session was first presented and unanimously 
adopted. It showed a great advance on previous years, seven 
well-attended meetings having been held in addition to four visits 
to works in the neighbourhood. The papers presented were of no 
mean merit, and gave rise to good discussions. The president of 
the section, Mr. R. L. Gaine, A.Sc., then delivered his inaugural 
address, After speaking at some length of the steady progress 
that had been made by the section, and giving in detail its history 
from its inception to the present meeting, the president went on 
to speak of the present financial depression. This he attributed 
principally to three causes: (1) Labour troubles ; (2) foreign com- 
petition ; (3) bad trade. Foreign competition, often much felt, 
became painfully apparent during the actual existence of a labour 
struggle. He knew of actual instances of orders going abroad 
owing to English builders being unable, on account of local labour 
troubles, to guarantwe a date for the completion of the contract. 
Continental builders were doubtless similarly troubled, but the 
fact remained that they could undersell us. Bad trade may be 
said to be the direct outcome of low and unremunerative freights. 
Low as they were, however, there were types of ships which could 
yet take them and profit by it. While this was so it would seem to 
be almost hopeless to expect a change for the better, as by far the 
greater number of steamers could, under the circumstances, only 
be run at a dead loss. Indeed, some owners asserted that unless 
freights took a phenomenal rise some types of ships would never 
earn another penny. 

Next, referring to the matter of technical education, he pointed 
out that its value was daily becoming more apparent. As the 
number of motive powers increased, so we must gain a knowledge 
of their farang that they may be made of service to the engi- 
neer. hilst fully appreciating a practical knowledge in all 
wishful to rise above a mere mechanic, a technical knowledge of 
their profession was absclutely necessary. As day by day the 
number of designs and application of machine tools increased, so 
correspondingly did the need for skill on the part of the artisan 
diminish, but calling for ever-increasing requirements on the part 
of the designer, 7.¢., scientist. 

He next proceeded to sketch a course of education for an engi- 
neering student likely to fulfil these requirements. He then made 
a few suggestions as to papers likely to produce good discussions, 
and in conclusion hoped that those present would ignore precedent 
and discuss his address, as he ventured to think that he had 
touched on many topics in which they took a keen interest. 

A good discussion followed; the questions of the effect of 
foreign subsidies on English work, and the education of engineering 
students and apprentices, being well thrashed out. 

Hearty votes of thanks to Mr. Gaine for his address, and also to 
Mr. R. Thompson for his presence at and interest in the meeting, 
were then accorded. Early in the session a dinner will be held to 
assist in promoting friendly intercourse among the graduates. 
With many good papers in prospect and an ever-increasing mem- 
bership, the prospects of the section are assured, 

The following is the business for session 1892-3 :—First meeting, 
presidential address and committee’s report. Second meeting, 
**The Rolling of Ships.” Third meeting, ‘‘Continuous Current 
Dynamos.” Fourth meeting, engineering paper—vacant date. 
Fifth meeting, ‘‘The Recoil of Guns Hydraulically Utilised.” 
Sixth meeting, ‘Electricity for Lighting of Ships.” Seventh 
meeting, ‘‘ Floating Docks,” Eighth meeting, closing meeting and 
election of officers, First visit, to a gasworks. Second visit, 
general engineering works. Third visit, shipbuilding yard. 
Fourth visit, locomotive works. 








HULL AND District INSTITUTION OF ENGINEERS AND NavVaL 
ARCHITECTS.—The first general meeting of the members of this 
Institution took place on Monday, the 17th inst., in the society’s 
rooms, Parochial-offices, Bond-street, Hull, the president, Mr. Spear, 
in the chair, when the following new members were elected :— 
Messrs. R. Kennedy, W. Redshaw, and James Inches, all of 
Grimsby. The treasurer’s balance sheet and report was read—in- 
the absence of the hon. treasurer—by the secretary, and showed 
that the Institution was in a flourishing condition, the balance at 
the bank, &c., amounting to £70. The president, in delivering his 
inaugural address, pointed out how dependent the society was upon 
the reading of suitable papers and the discussions they provoked, 
and urged the members to contribute to the success of the society 
by reading papers. Proceeding and dealing with general marine 
engineering matters, he pointed out the economy of triple-expan- 
sion engines over the compound type—the difficulties experienced 
with steel boilers working at high pressures, and the advantages that 
might be derived by substituting tubulous boilers—Babcock and 
Wilcox type. Amongst other points upon which the speaker 
touched were the deterioration of boilers and the methods adopted 
for their preservation, Serve’s patent ribbed tubes, designs of 
boilers, forced draught and its advantages, the relative merits of 
piston valves and flat slide valves, improvements in the economy of 
steamship propulsion and the various materials now in use for 
propellers, iron v. copper steam pipes, electric lighting of vessels, 
&e. &c., the whole forming a very interesting address, and one 





tions and exchanges. The absence of a numerical census of 


productive of much discussion. 
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THE CHICAGO EXHIBITION. 


In October, 1891, we gave a general plan of the Exhi- 
bition grounds, showing the location of main buildings, 
&e. Since that time, however, considerable alterations 
and additions have been made, and we therefore present 
this week a revised and corrected plan, which, with the 
accompanying notes, has been furnished by our American 
correspondent. 

Of the main buildings little need be said, as they have 
all been described and illustrated, and particulars of the 
construction of some of them given in our columns. The 
main structural work of the largest of these buildings is 








towers, with platforms at different levels, reached by 
elevators, and fitted with refreshment saloons, seats, &c. 
These will no doubt be very popular, as from them a good 
general view of the grounds and buildings, and the 
animated scene, can be obtained. It is also proposed to 
erect a moderately high tower on the site marked on the 
plan, and to include in its design a spiral travelling or 
movable sidewalk of the pattern now in operation at the 
grounds. Another movable sidewalk will be established 
on the large pier. 

The water area will be a conspicuous feature of the 
grounds. In addition to the vast expanse of open water 
spreading from the lake front to the horizon, there will 
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| flanked on the north by the Mines and Electricit 


Buildings, and on the south by the Machinery Buildin 
Passengers from the city may come (1) by the Illingi 
| Central Railroad to three or four stations close to the 
|entrances; (2) by cable railways to the southern 
| entrances; (3) by the Chicago and South-side Elevateg 
| Railway, which has a terminus in the grounds oyey the 
| annexe of the Transportation Building; or, (4) by steamers 
| from city piers, landing at the main pier within the 
|grounds. ‘The main line railway terminal will haye 
ample yard and switching accommodation, water tan; 
and stand pipes to supply the engines, and wil] be 
equipped with a comprehensive interlocking switch and 


of steel, and involves some very bold and interesting | be the large central lagoon, connecting at the north end signal plant, which will be put in by the Wuerpel Switch 
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No. 1—Stations of the Barre Hy- 
draulic Sliding Radway 
2—Nursery Exchivit 
5— Dahomey Village 150 x 195 
6—Captive Balloon 205 x 225 
7—Austrian Village 195 x 510 
8—Indian Village 


_ ric 1 "illage . > 
4— American Indian Villag ” 298— Venice Murano 


re ee 7 be — Theatre 150x225 >, 29—Libby Glass Co. 
>, Sb—Chinese Tea House 55x 100 ‘ atte lass Co. 
9—Morocso Behibity 150130 re 
‘ Vole cee tee egg 8) Se s 3 
ne nat Volcano K daneau 135 x 225 ,, 33—Adam’s Express Co. 
> —homear Ouse 


” 12—Iee Railway 60x 400 oe 
», 13—French Cider Press 40 x 50 
» 15—Ferris Wheel 

3, 16—Algeriaand Tunis 165 x 280 
», 17 —Fire and Guard Station 

3» 18—Street in Cairo 223 x 391 

3, 19—Moorish Palace 

», 20—Turkish Village 190 x 450 
», 21—German Village 223x730 
»» 22—Panorama of Bernese Alps 
», 23—Natatorium 

3, 24—Dutch Settlement 


KEY TO STATE SITES & BUILDINGS. 


No. 25—Japanese Bazaar 
>» 26—Hagenbeck Animal Show 
», 27—Railway Station 


3, 35— Model of St. Peter's at Rome 
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+) 3l—Persiun Concession 






FOREIGN SITES & BUILDINGS. 
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THE CHICAGO EXHIBITION.—REVISED GENERAL PLAN 


work in lofty roof trusses of great span, large domes, &c. | with a large pond or lake in front of the Art Building, 


The exterior work is universally of timber construction, | 


faced with a cement material for covering and decorative 
work. At the north end of the grounds is a group of 
buildings erected by individual States and by some foreign 
countries, and that of Great Britain we have already 
illustrated. At the south end are the stock yards. The 
wooded island in the middle of the Jagoon will not have 
any exhibits, but will be kept as a place of rest. There 
will be no lofty tower to rival the Eiffel Tower, and this 
is rather a matter of congratulation, as it would be almost 
impossible to surpass the beauty of outline and design of 
that tower, and any imitation or any stilted skeleton 
construction built to exceed the original in height would 
have been an eyesore and reproach rather than a triumph. 





There will probably, however, be four or five observation 


and at the south end with the grand canal and basin, 
which have decorative features in the way of fountains 
and terraces. From the upper end of the lagoon there 
is a waterway to Lake Michigan, and a similar connec- 
tion at the end of the basin. Another inlet leads to the 
South Lake, behind the annexe of the Agriculture 
Building. 

Passengers from the main lines of railway will be 
carried into the main terminal, having thirty-six tracks in 
groups of three, the middle track being to allow of the 
running out of the head engines. These passengers will 
pass out from the station into the Grand Court, in the 
centre of which is the Administration Building, with its 
lofty gilded dome, and which is backed by the Basin with 
its rows of triumphal columns, fountains, &c.; while it is 









Baby Moain.auy, 


|and Signal Company. For conveying passengers from 
place to place within the grounds there will be a double- 
track elevated railway, operated by electricity on the 
Thomson-Houston system, and having loop terminals 
to avoid switchings, as shown. There will also be 4 
service of electric and steam launches on the lagoon and 
other waterways. Japanese jinrikshas, wheel chairs, 
cabs, &c., are proposed for individual service. In view 
| of the great extent of the grounds, however, it is to be 
| regretted that a complete system of tracks for horse oF 
electric or other cars, to run at slow speeds, has not been 
laid out to cover the grounds, as the facilities thus far in 
| view appear to be quite inadequate for the tired crowds 
of every ufternoon, when the people are weary of walking 
and sight-seeing. Some means of transportation within 
the buildings should also have been devised as a part of 
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, comprehensive scheme of intramural transportation. 
The rectangular annexe to the grounds will be utilised 
mainly for the special concessions, as indicated, including 
the Moorish Palace, which we recently illustrated. This 

Jot of land is known as the Midway Plaisance, and along 
the southern side of it will be the Barre hydraulic sliding 
railway, having two tracks, one for through trains, and 
the other for trains stopping at one or two intermediate 
stations. The character of the concessions is shown by 
the accompanying explanatory list, and all of these, as 
well as the steamers, launches, electric railway, cabs, éc., 
will pay a certain percentage of their gross receipts into 
the treasury of the Exposition. 

Now that the main buildings are so far advanced as to 
have the most part, at least, of their exterior finish and 
decoration completed, the beauty of the general effect 
and the success of the designs as a whole, from an 
artistic and architectural point of view, becomes more 
and more evident. The main scheme of colour will be a 
cream white, relieved by different shades of roofing, and 
this will be very effective in conjunction with the lawns, 
flower beds, trees, water, and the bright colour of nume- 
yous banners and streamers. 

All the roof drains and gutters are connected with a 
system of pipe sewers, and another system of sewers will 
carry the sewage from closets, &c., to disposal works. 
The grounds will also be thoroughly drained, and provi- 
sion made for supplying ample quantities of water for 
drinking and sprinkling purposes. The electric wires are 
laid in tunnels or subways throughout the grounds of 
sufficient dimensions to permit the linemen to walk 
through and make repairs. A comprehensive system of 
cast iron water mains is laid, and all the buildings are 
crossed by 6in. pipe lines at intervals, fitted with 
hydrants, while pipes are also carried up to the roof level, 
so as to afford ample fire protection. A large police 
force and fire department are already maintained, as 
well as a staff of guides, and these will be considerably 
increased later on. 








LUBRICATOR FOR SOLIDIFIED OIL. 


Wiru the object of avoiding the difficulty connnected with 
the use of lubricators with springs, or with screws which 
require periodic attention, the lubricator illustrated—Green’s 
patent—has been brought out by Messrs. Edmunds and Co., 
of Birmingham. This is fitted with a heavy piston and self- 
acting screw. The spiral F runs through the piston D and 
through the lubricant to that part of the machinery to te 
lubricated. The piston D when moved up and down causes 





the spiral F to revolve; cousequenily as the spiral conducts 
heat to the lubricant, the piston by its weight is set in motion, 
and revolves the spiral F, and causes the extrusion of the 
lubricant as required. The length of the screw can be 
adjusted by means of the set screw A, so that it just clears the 
shaft or bearing it is lubricating. B is an indicator which 
shows the quantity of lubricant within the vessel. 








EXPRESS PASSENGER ENGINE, GREAT 
WESTERN RAILWAY. 


We publish this week as a supplement an engraving of 
the converted locomotive which we described in our last 
impression ; and on page 365 details of the framing, &c. 

It may be well to explain here that the inside frames of 
the engine as adapted for broad gauge running all “‘camein” 
for the converted engines, but new outside frames had to be 
fitted. All the axles were converted, plenty of substance 
having been left for wheel beds. 

These engines are now engaged in working the traffic 
between Paddington and Newton Abbott, a distance of 
214 miles, in place of the old broad gauge engines, with 8ft. 
drivers, of the Lord of the Isle class. There are nine trains 
running daily between Paddington and Swindon, doing the 

Stance of 77} miles in 87 minutes, or at the rate of 53 miles 
an hour. The load varies from six to ten eight-wheeled 
coaches. The maximum load from Bristol to Swindon is 
nine eight-wheeled coaches, or a net load of 180 tons, exclu- 
The of engine and tender, passengers, and passengers’ luggage. 
th 1s train has to be hauled up an incline two miles long 

tough the Box Tunnel—one of the heaviest tunnels in the 
World to work—approached directly by an incline of 








1 in 120 about a mile long. The consumption of fuel is very 
moderate, and the engines have been in every way a complete 
success. 








“THE CLINOGRAPH.” 


THE instrument illustrated by the engraving below, called 
the “ Clinograph,” is virtually a set square, having one of 
its sides stiffly pivotted, so that it may be put to any desired 
angle, the instrument being then used like a set-square for 
drawing parallel lines at any angle from the T-square. It 
will be found very useful for drawing lines which occur at all 














sorts of angles not usual with the ordinary set-square, but 
which are necessary in, for instance, roof work, all sorts of 
symmetrical figures, graphic stress lines, and wherever inclined 
arts have to be drawn, as in machinery. It has been 
esigned by Mr. Joseph Harrison, of the Royal College of 
Science, South Kensington, and is made by Mr. W. H. 
Harling, 47, Finsbury Pavement, London. 








MASON COLLEGE ENGINEERING SOCIETY. 


THE opening meeting of session 1892-93 was held in Mason 
College, Birmingham, on Wednesday evening, October 19th, when 
Professor Robert H. Smith delivered a presidential address on 
‘‘Technical Education: Its Use and Abuse: What it can do, 
and what it cannot do.” Professor Smith divided the whole of 
education into three stages: (1) Preliminary and general; (2) 
special, ¢.e., professional or technical; and (3) the subsequent 
training received through the experience of practical work and life. 
The third stage was the most important, not only as being longer 
and more difficult, but also as affording wider opportunities. He 
next insisted strongly on making the initial stage liberal and 
general in character, and of continuing it until the age of at least 
thirteen for relatively poor boys and girls, and to from fifteen to 
eighteen for those better off. He complained of the one-sided nature 
of the teaching of the present school-system, and said that it 
required development, not only on the natural science side, but 
also in the direction of training in skilled natural labour. He did 
not much care what kind of labour was employed as the means of 
this training, but he insisted that it was a viciously narrow and 
illiberal training that made no effort to cultivate among all classes 
an intelligent compreh of, and sympathy and respect for, 
what must remain the life work of the vast bulk of mankind. The 
object of such teaching of manual work was distinctly liberal, and 
it should be counted quite as needful a part of general education as 
the literary, mathematical, scientific, and artistic portions of the 
curriculum. 

In the subsequent technical teaching, he referred chiefly to what 
was needed by the artisan population ; and repudiated the claim to 
be called technical schools of those where nothing but science and 
vague generalities regarding the applications of science to industry 
were taught. The detailed study of the materials, appliances, and 
methods of one or other set of industries was the proper object of 
a technical school; and this study should be as scientific as the 
contemporary development of science permitted, but it must leave 
science behind wherever science has not followed the actual 
advances made by industry. Many faculties ry for 
in industry could be gained only by training in works ; but a great 
deal of the skill and knowledge necessary for the conduct of 
industry can be obtained in a well-managed schvol. Such a school 
may do useful work under certain conditions and certain limita- 
tions, namely :—Its teachers must have—in works—obtained a 
thorough first-hand knowledge of what they teach, and must also 
be men of first-class general and scientific education ; secondly, a 
sufficient time must be allowed for the influence of the school to 
work on each individual student ; thirdly, the school must be 
materially well equipped. The unavoidable limitations referred to 
this third condition ; because schools would never be furnished with 
large-sized apparatus, nor apparatus to deal with large masses of 
material, while the properties and actions of large masses and large 
machines were often very different from those of small masses and 
machines, 

Professor Tilden, in moving a vote of thanks to the author, said 
that Professor Smith’s views on the subject were quite in accord 
with his own. Many of the technical questions we were now 
trying to solve had been already solved in Switzerland and else- 
where, but at present the whole question in England was in a 
chaotic state, from which, however, it was to be hoped that we 
should emerge with a better system. He pointed out the necessity 
for higher education being given to selected individuals from the 
artisan class, the difficulty being to find a means of selecting 
those worthy of receiving such — from amongst them. 
be did not think we had, as yet, found the proper means of 

oing so, 

Dr. McCarthy seconded the vote of thanks, He could only view 
this question from rather a limited standpoint, namely, that of 
technical teaching of children in the Board schools, This had been 
attempted in Birmingham at the Bridge-street schools, and would 
also be tried at Smallheath on a larger scale. They ho by this 
means to give some small insight into the fundamental notions of 
technical education, but must leave the further development to 
other institutions, such as the Municipal Technical School, the 
Midland Institute, and Mason College. He admitted that the 
right method of selecting boys worthy of receiving the higher 
education referred to by Prof. Tilden had not yet been discovered. 
They were trying to solve this problem, but perhaps it was impos- 
sible to gauge the capacity of a scholar at thirteen years of age. 

Mr. J. Watkins supported the vote of thanks, In his opinion the 
present system did not go far enough, it was no good telling a boy 
about the working of machines. What was wanted was that they 
should, under able supervision, work with the actual machines, 
The resolution was also supported by Messrs. Thornbery, Barnby, 
Muirhead, Richardson, and Mr. Jones, director of technical educa- 
tion in the County of Staffordshire. The vote of thanks was carried 
unanimously, 

Professor Smith, in returning thanks, said that it was necessary 
to make a distinction in the technical education given to the 
master and the artisan, but that it was of great importance that 
the workman should receive some such education, In many cases 
valuable inventions were due to the workman, 

















Tue City of London Electric Lighting Company has 
appointed Mr, David Cook engineer and manager to the company, 





LETTERS TO THE EDITOR 
(Continued from page 371) 


NAVY ENGINES AND BOILERS. 


Sir,—Your editorial on the above subject in your issue of 30th 
ult., which I have just perused, leads me to offer some remarks on 
the effect on the boilers of the supposed much greater wastefulness 
of Navy engines when worked at full power, seeing that in my 
previous letters I did not deal directly with this feature. 

This point is likewise raised by your correspondent “ Artifi- 
cer” in your issue of 23rd ult., who puts the question in a still 
more specific form in his references to my previous letters on the 
subject. ‘*‘ Artificer” assumes that though boilers worked on my 
system of forced draught, such as those of the City of Oxford, 
would give —_ pen results in a warship if worked at the same 
power, yet, according to present practice, he says, they would, on an 
Admiralty four-hours’ forced draught trial, require to generate 
steam for about 20 to 25 per cent. more indicated horse-power than 
in the merchant ship, and burn about 50 per cent. more coal. 
Under these conditions, which are evidently supposed to be 
unavoidable, ‘ Artificer” says: ‘‘ The probability is that the tube 
ends would leak quite as much with Howden’s system as with the 
closed stokehold.” ‘‘ Artificer” further says, ‘‘That in Navy 
boilers the ratio of heating surface to coal burned is too small, and 
until this ratio is increased leaky tubes and buckled plates will not 
be cured, no matter what system is used, except by ferrules and 
fire-brick.” 

These opinions of your correspondent show how one—evidently 
not without considerable knowledge of the subject—may easily 
mislead himself by assuming that some relative proportions of Navy 
engines and boilers, which in themselves should have only a minor 
influence on the resulte—but which become seriously important in 
connection with the closed stokehold system—are not only the 
7 factors in producing unfavourable results, but must also 
similarly affect the issues with any system that could be used. 

It will not be difficult to show that ‘‘ Artificer” is very far 
wrong in these conclusions, 

(1) Though 50 per cent. more fuel per indicated horse-power, as 
he says, is required with the stokehold system on an Admiralty 
trial, an equal power can be obtained with my system from Navy 
boilers with the same engines in such trials on a comparatively 
slight increase on the rate of fuel per indicated horse-power 
required for mercantile steamers. 

(2) The unfavourable economic conditions existing in Navy 
engines mentioned by “ Artificer,” viz., smaller ratio of low- 
pressure to high-pressure cylinders, less expansion of steam and 
—— proportion of auxiliary power to power of main engines, 

o not affect the consumption rate per indicated horse-power of 
main engines nearly so much as “ Artificer ” supposes, 

(3) ‘* Artificer” entirely overlooks, as is generally done, the 
chief cause of wastefulness of fuel in boilers working at high power 
with closed stokeholds, which is the large volume and high tem- 
perature of the escaping gases, a wastefulness the ratio of which 
quickly increases as the power is raised. 

(4) It is merely reasoning in a circle to first use a wasteful 
system of forced draught in Navy boilers, and then point to the 
low ratio of heating surface to coal burnt, and argue as if this con- 
dition was an unavoidable necessity in Navy boilers and a justifica- 
tion for their wastefulness in fuel. There is no reason why Navy 
boilers with my system should not be very nearly, if not quite, 
equal to mercantile boilers in evaporative efficiency. 

(5) “* Artificer’s” supposition that with the same heat in the com- 
bustion chambers as that which now obtains on Admiralty 
trials the boilers would be equally injured, if not protected, 
whatever system of forced draught is used, is utterly incorrect. 
The system of forced draught used determines whether the tube 
plates and tube ends are injured or not. 

A few remarks on each of the above statements will make their 
correctness more evident. Those under (1) and (2) may be taken 
together. I gather from ‘‘ Artificer’s letter, though it is not quite 
clear on this point, that the 20 to 25 per cent. more indicated 
horse-power, which, he says, the boilers would require to generate 
steam for when on a four hours’ Admiralty trial, is on account of 
the more wasteful engines of the warship requiring more steam 
per indicated horse-power than the engines of the mercantile ship, 
and not because in the latter the boilers are never worked with my 
system within 20 to 25 per cent. of the power obtained on Admiralty 
trials. That this is ‘‘Artificer’s” meaning may be inferred from 
the fact that even in the City of Oxford—by no means the highest 
example on my system—with boilers having eight furnaces, 3ft. 6in. 
diameter, with grate bars 5ft. 6in. long, 3200 indicated horse-power 
has been maintained at sea, or 400 per furnace, with three 
stokers and Scotch coal, or one stoker to 2°66ft. furnaces, while in 
some of the Navy boilers giving the best results, and with furnaces 
of the same diameter, but with grate bars 7ft. long, one stoker 
to each furnace using picked Cardiff coal, not quite 400 indicated 
horse-power per furnace is obtained on the four hours’ forced 
draught trial with closed stokeholds. 

This shows that the rate of power which is obtained with 
difficulty for a few hours only, and with great wastefulness in the 
forced draught Admiralty trials with the closed stokeholds, can be 
maintained continuously with economy and entire safety in mercan- 
tile steamers worked on my system. 

It may, therefore, be concluded that the steam for the 20 to 25 
per cent. more indicated horse-power which “‘Artificer” says is 
required from warships’ boilers on trial, is on account of the greater 
wastefulness of the engines of the warship, and the remainder of 
the aggregate of 50 per cent. more fuel per indicated horse-power 
required is on account of the wastefulness of the boilers. 

That the wastefulness of the engines, apart from the boilers, 
under the supposed circumstances, is here much over-rated, and 
that of the boilers, apart from the engines, with the closed 
stokehold system much under-rated, I will endeavour to show. 

From experience in working triple-expansion engines having a 
ratio of low-pressure to high-pressure cylinder, of barely 5:4 to 1 
at full power on a piston speed under 600ft. per minute, and with 
a late cut-off in high-pressure cylinder, and consequently a full 
diagram in low-pressure cylinder, I have found the fuel consump- 
tion per indicated horse-power little, if anything, more than in 
engines with ratios of cylinders from 6°5 and 7 to 1 using much 
greater expansion. This is owing to the greater waste of heat 
in the cylinders and liquefaction of steam per indicated horse- 
power in the engines having the greater expansion and reduced 
speed and power, very much neutralising, and in some cases 
altogether destroying, the advantage arising from greater expan- 
sion, Experience amply proves that, other things being equal, 
less weight of steam is required to maintain the diagrams at equal 
power per revolution at a high than at a low piston speed. 

The fast running of the Navy engines on trial with full steam 
cards give, therefore, a considerable compensating advantage in 
weight of steam used per indicated horse-power over the slower 
running engines of mercantile steamers with more highly expanded 
steam. Doubtless, all the advantage arising from the high piston 
speed in the Navy engines is more than neutralised on Admiralty 
trials by the considerable percentage of steam discharged from 
the low-pressure cylinders partly unused, but experience shows 
that the comparative loss on this account is not great. I would 
not rate it higher than from 8 to 10 per cent. of the total power 
at the most on the forced draught Admiralty trials, instead of 
from 20 to 25 per cent. assumed by ‘‘Artificer.” As quite as 
much steam is used from the main boilers for auxiliaries in 
some mercantile ships I have experience of as is used for these 
in warships, without greatly adding to the rate of fuel consump- 
tion, Ido not make any allowance for the Navy engines on this 
account, 

This brings me to the part the boiler plays in using the 50 per 
cent. more fuel per indicated horse-power on Admiralty trials with 
closed stokeholds than is used with my system in mercantile 
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steamers. That the greater part of this large waste of fuel in 
Navy boilers is simply a result of the use of the closed stokehold 
forced draught is proved by universal experience both at home and 
abroad. That the waste arises chiefly from working the boilers on 
this system I proceed further to show. 

This may be done most effectively by comparing the tempera- 
ture of the escaping gases from the closed stokehold boilers on a 
forced draught Admiralty trial, with the temperature of these 
gases in similar boilers worked on my system evaporating the same 
weight of steam. In the closed stokehold boilers on these trials, 
the average temperature of the escaping will probably not 
be less than from 950 to 1000 deg., while with boilers worked on my 
system giving equal evaporation, the temperature of these gases 
would probably not be over 450 deg. Henceforth, owing to additional 
air-heating power now being a the temperature of the escaping 
y. may be under 400 deg. at the very highest rates of combustion. 

f the difference of temperatures in the escaping gases in the 
two systems be taken at 500 deg.—which is not overstating the 
difference—it shows, even taking it on equal volumes of air per 
pound of coal burned, how large a percentage of saving necessarily 
arises from the use of my system, and how large a waste there is 
necessarily from the use of the closed stokehold system. There 
is, however, besides the waste in closed stokehold boilers, arising 
from the high temperature of the escaping gases, an additional 
waste in this system arising from the larger amount of air used in 
combustion per pound of coal burned than is required when my 
system is used. It is difficult to ascertain exactly this difference, 
but in Admiralty trials it would probably be not less than 
20 per cent. I may here explain once more that the weight of air 
which passes through each square foot of grate in furnaces worked 
on my system is greatly less than the weight per square foot which 
passes through closed stokebold grates under equal air pressures. 

e nature of my system, with its air-heating arrangement and 
other features, is to produce a positive pressure in the furnaces 
above the fuel, so that the difference between the air pressure above 
and below the bars is small, averaging under ordinary conditions 
from ;;in. to gin., with an air pressure in ashpit of lin. to l}in. of 
water. In the closed stokehold system the air under the grate, 
not only from being much less in volume per unit of weight, but 
also from having little or no back pressure above the grate, passes 
freely through the furnaces and tubes to the chimney, and con- 
sequently in much greater quantities at an equal ashpit pressure. 
It is probable that on an average as much air passes through per 
square foot of grate with a closed stokehold at 4in. air pressure as 
will pass in boilers worked on my system with ljin. to liin. air 
— in the ashpits. As the extra air used per pound of coal 

urned has to be heated from the furnaces, it consequently 
reduces their average temperature, besides carrying off its pro- 
portion of heat in the waste gases of which it forms a part, and 
thus adds, as I have stated, to the waste of the closed stokehold 
system. This waste must be measured by volume as well as by 
temperature. 

The following figures will show the comparative wastes of the 
two systems, and the bearing of the waste on the efficiency of the 
heating surface of the boilers. Taking the 1501b. of coal, which, 
as stated by ‘‘ Artificer,” is required to give an equal indicated 
horse-power with the closed stokehold on Admiralty trials to that 
obtained with my system in mercantile steamers from 100 1b., and 
assuming the quantities of air used per pound of coal burned to 
be 24 1b. and 20]b. respectively, likewise the average temperature 
of the gases in the combustion chambers and tubes to be 1600 deg. 
for the closed stokehold boiler and 1180 deg. for the other within 
the boiler itself, the following are the respective volumes of waste 
gases leaving each boiler and the respective times with which the 
sage of combustion, giving an equal evaporative power in each 

iler, are in contact with the same amount of heating surface. 
The boilers are assumed in this comparison to be exactly alike in 
size and heating surface, and the coals to be all combustible. The 
evaporation from each boiler from 150lb. and 100lb. of coal 
respectively is here termed the unit of evaporation. 


Closed Stokehold Boiler. 
Coals burned in given time, 150 Ib. 
Air used per pound of coal, 24 Ib. 
Total weight of resultant gases, 3750 Ib. 
Volume of 3750 Ib. fire gases at 1600 deg. Fah. = 194,190 cubic feet. 
Units of heat lost per unit of evaporation from waste gases at 
950 deg. Pah (3750 x 950 x °237) = 844,312. 
Boiler on Howden’s system. 
Coals burnt in given time, 100 Ib. 
Air used per pound of coal, 20Ib. 
Total weight of resultant gases, 2100 Ib. 
Volume of 2100Ib. fire gases at 1180 deg. Fah. =86,583 cubic feet. 
Units of heat lost per unit of evaporation from waste gases at 
450 deg. Fah. (2100 x 450 x *237)=228,965. 

Proportional volumes of gases passing through the two boilers in 
equal time, 2°24 to 1. Proportional units of heat lost in the two 
boilers in equal time, 3°76 to 1. 

It will be observed that the volume of gases passing through the 
closed stokehold boiler in the same time is 2°24 times greater than 
through the boiler on my system ; consequently the velocity of the 
fire gases through these boilers is 2°24 to 1. 

As the efficiency of the heating surface, temperatures being equal, 
is in proportion to the time the gases are in contact with the 
surface, it will be evident that in the boiler worked on my system 
the heating surface will be greatly more effective than in the other 
in respect of time in contact, notwithstanding the lower average 
temperature of the gases. The effect of this reduced velocity in 
practice is found in the much lower temperature at which the 

leave the boilers on my system, though the temperature 
in the furnaces themselves is not much below that of the closed 
stokehold furnaces. 

Comparing the efficiency of the two boilers from the respective 
quantities of heat was’ for equal evaporation, it will be seen 
from the above figures that the loss in waste gases is 3°76 greater 
in the closed stokehold boiler. The actual loss of heat in this 
boiler from the large volume and high temperature of the 
escaping gases is more than one third of the total heat of com- 
bustion of the fuel used. Though these figures are necessarily 
only approximately correct, they indicate very nearly what would 
occur in actual practice. 

An objection may be here raised that the ratio of heating 
surface per indicated horse-power in Admiralty boilers is less than 
in mercantile boilers. I admit this, but the difference does not in 
practice affect the economy much when my system is used. This 
is owing, not only to the mode of combustion already described, 
but to the fact of the air heater being a most effective addition to 
the heating surface of the boiler without increasing its dimension. 
The extra weight is merely that of tubes 12 or 14 W.G. in 
thickness and tube-plates jin. in thickness, as the other plating 
forming the casing is merely a part of the uptake. When the 
temperature of the gases leaving the boiler is somewhat higher 
when a high power is being used, the air of combustion which 
passes through the heater is also greater, and the waste heat is 
thereby utilised nearly in proportion, and an actually higher 
temperature of air obtained for combustion in the furnaces, which 
in itself increases economy of fuel. The temperature of the 
escaping gases in any Admiralty trial with my system should, 
therefore, never be more than, say, 50 deg. higher than that ina 
boiler in a mercantile steamer with larger ratio of heating surface. 
An allowance of 24 per cent. of extra fuel would, therefore, I 
believe, be ample for Navy boilers on my system on such trials, 
over what would be required in mercantile boilers giving equal 

wer. 

Taking, therefore, the Navy engines with their present propor- 
tions, and the Navy boilers of their present size and heating 
surface worked with my system, the utmost I would allow in 
increased consumption of fuel on Admiralty trials over what is now 
being done in mercantile steamers is 124 per cent.—that is, 10 per 
cent, on account of greater waste of steam in engines, and 24 per 
cent, in greater waste of heat from the boilers. If, therefore, a 





furnace 3ft. Gin. diameter, having fire-bars 5ft. 6in. long, making 
20 square feet of fire grate, gives 400 indicated horse-power with 
my system in a mercantile steamer on a consumption of 1:4 1b. of 
coal per indicated horse-power per hour, the rate of combustion is 
28 lb. per square foot of grate per hour. Taking the increase of 
124 per cent. in fuel for Navy engines and boilers on trial, the 
same furnace and grate would require a rate of combustion on my 
system of 31:5lb. per square foot per hour, which is a very 
moderate rate, and often exceeded in mercantile steamers. 

It is hoped that ‘‘ Artificer” and others will now be convinced 
that an Admiralty trial with boilers on my system would, from the 
effect of simple natural laws as described, be a very different thing 
from the trials with a closed stokehold, than which a more wasteful, 
unscientific and injurious system for Navy boilers cannot be con- 
ceived, It only remains for me to show how equally wrong is the 
assumption of ‘‘Artificer” that at equally high temperatures in 
combustion chambers the boilers will be injured, if not protected, 
no matter what system is used. The main object in using steam 
boilers is, or should be, to evaporate a maximum of water with a 
minimum of fuel, and not to create the greatest possible heat 
inside the boilers and waste the greatest possible portion of that 
heat up the chimney, besides causing serious danger to the boiler. 
Though these latter results are not intended in using closed stoke- 
holds in Navy boilers, they are, nevertheless, accomplished. 
Granting, however, that the high temperatares in combustion 
chambers and tubes of Navy boilers on Admiralty trials were 
necessary with my system, it is entirely wrong to suppcse that 
the tube ends or tube-plates would suffer equally with it as with 
the closed stokehold, as is assumed by ‘‘Artificer.” 

The heat in the combustion chambers of Navy boilers would not 
hurt the tube ends if constantly maintained, as it would be with 
my system. It, indeed, requires yet to be proved whether an 
ordinary boiler of good construction, having a sufficiency of clean 
water, has ever been injured by the highest heat generated in the 
furnaces, Locomotive boiler experience would lead to the conclu- 
sion that it has not. It is true that a rapid combustion and corre- 
spondingly high heat would render the tube-plates and tube ends 
more liable to be injured by an inrush of cold air; but in working 
boilers to the utmost power yet attempted with my system no 
inrush of cold air is possible, while with the closed stokehold 
system in no case can it be avoided. By these radically different 
conditions of working in the two systems the radically different 
effects are produced. In the one, serious injury of the tube ends 
and tube-plates, whilst in the other, a better preservation of the 
tubes and tube-plates from injury under the highest rates of 
combustion yet attempted, than in boilers worked by natural 
draught in mercantile steamers. This fact is now proved by the 
working of hundreds of boilers on my system over a considerable 
period of years. In no instance has there ever been a case reported 
of a drop of leakage at a tube end, though many of these boilers 
are worked continuously at sea at powers equal to that of the 
Admiralty four hours’ trials. 

It is somewbat strange that, though all these important facts 
have been stated again and again, and can easily be verified by 
those who really wish information, one finds ‘Artificer” and 
others, who should now know better, arguing and acting as if no 
such facts had ever been stated or had any existence, It is pitiful 
to hear, after all the abundant proofs to the contrary which exist, 
that tubes and tube-plates, unless protected by ferrules and fire- 
brick, will not cease to leak in Navy boilers whatever system of 
forced draught isused. Ferrules and fire-brick protection of the 
interior of a boiler from the action of the heat, as ‘‘ Artificer” and 
others appear to think is what the boiler requires to be protected 
from, is as ridiculous and incongruous as giving a healthy man a 
pair of crutches to save his legs in walking and preserve his power 
of locomotion. The crutches would be, indeed, less treacherous 
than the ferrules and brickwork, which will assuredly be found to 
fail egregiously whenever any strain is put on the boiler, and at a 
time when the effect of failure is likely to be most disastrous. 

The cause of the tube end leakage is, however, not the heat but 
the cold. ‘‘Artificer” seems, notwithstanding his fear of the heat, 
to have a suspicion that the cold may after all have something to do 
with the leakage, for he says “‘ the trouble with tubes is not so much 
when running asin cooling down.” Unquestionably, the mischief is 
in the cooling down, and this takes place in the closed stokehold 
Navy boilers at all rates of combustion, high or low, as is well 
known. Heavy leakages of tubes have occurred in warships when 
the engines were working at one-fourth their maximum power. 
This is owing to the fact that if the tube ends in a combustion 
chamber receive the sudden impact of a current of air, it may be 
only 400 deg. or 500 deg. lower in temperature than the gases with 
which they had been in contact up to the moment of impact, the 
tubes being thinner than the tube-plate will shrink by the sudden 
change of temperature, and break the joint between them and the 
tube-plate, and so cause the leakage. This sudden lowering of the 
temperature, sufficient to spring the tube joints may take place 
when the fires are comparatively light and the power much reduced, 
for the inrush of cold air through the furnace door at, say, 2in. 
water gauge, made up of lin. positive air pressure in stokehold, 
and gin. due to chimney, is only twice the velocity of that due to 
din. positive air pressure in stokehold and gin chimney. Further, 
when the air pressure is high the inrush of air by the door has to 
pass over a much hotter furnace than it does when the pressure is 
low, and is therefore more highly heated before reaching the tube, 
plates. It follows, therefore, though the risk is greater at high rates 
of combustion that under almost every condition of working in 
Navy boilers with closed stokeholds the danger of injury to the 
tube ends remains. 

I trust that these remarks on Navy engines and boilers will 
explain the causes which have led to injury and wastefulness, and 
the means by which these can be entirely overcome. 

Glasgow, October 18th. JAMES HOWDEN. 


BENT PISTON-RODS. 


Sir,—The following statement of acts may prove of interest to 
mine Dol your readers. If they can explain the cause it will be 
useful :— 

In a tandem vertical engine there is a piston-rod of steel. This 
rod is 7ft. 4in. long over all, and 7}in. diameter. That isto say, the 
low-pressure end of the rod measured from the upper face of the low- 
pressure piston is as I have said. The high-pressure part of the rod 
is 4in, diameter. Now, three different times the 7}in. rod was 
bent, once jin., twice over in. It was straightened each time. 
The stuffing-box is a slack fit, and the guides are kept in good 
order. There is no trouble with water in the cylinders, which 
have, besides, relief valves. The bending does not come on 
suddenly. The rod is found to grind a little in the stuffing-box, 
and after about three days it gets so bad that it has to be removed 
at great expense and inconvenience, and straightened. It will then 
run fora month before it gets bad again. A similar rod in the 
other engine on the same crank-shaft never gives any trouble 
whatever. 

I am told that the bending is caused by the heating of the rod ; 
but low-pressure rods do not get hot, and why should heating 
cause bending? 

Sunderland, October 24th. PUZZLED. 


BRAKE HORSE-POWER. 


Srr,—I think I now see clearly the point “Old Hand” is 
hammering at. Of course brakes, like all machines, require a 
time to get worn to their bearings, and should be run for a time 
until they work smoothly; but if it were possible for him to 
measure accurately the energy dissipated as heat, he would find all 
his work accounted for. is indicated horse-power must have 
been spent somewhere, and what he has lost in work done has gone 
to overcome the rough irregular state of his brake blocks, If he 
can refer to THE ENGINEER for May 29th, 1884, I think he will find 
a drawing and description of a dynamometer, designed ‘‘ to increase 
or diminish the grip of the brake so as to produce uniformity,” and 





———————— 
which would in a large measure, I think, meet the difficult 
expect to put a brake on an electric motor in a few y 
will keep the matter in view. 

Durham, October 22nd. 


I 
days, wh 
AL STRAVENSON - 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, np 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE advance of the year finds the mills and forges with = 
surplus of work in any department in this part of the kingdom 

Indeed they have only just enough orders to keep them decent}, 
going, and that is not in all cases an easy matter. If proprietor, 
were able to see their way ahead a little, and calculate upon stead 

employment up to Christmas, there would not be much to grombl, 
at. But this they cannot do, and they are dependent upon orders 
arriving almost weekly. The flat state of the foreign trade is the 
circumstance which makes so much against the ironworks at the 
present time. If an improvement could be effected here, increased 
activity would soon be seen, but current orders are mostly on local 
account and of restricted proportions, 

On ’Change this—Thursday—afternoon in Birmingham the 
attendance was good but the demand quiet, and inquiries faileq 
to elicit that any great amount of briskness in the receipt of orders 
was apparent at any of the manufactured works, whether makers 
of best or common iron. Mr. Benjamin Hingley, M.P., the 
chairman of the Ironmasters’ Association, and some of the other 
leading ironmasters spoke —— but the actual business doin, 
is not large. The sheet iron trade repeated this afternoon the 
tone of improvement noticeable over the last two or three weeks 
and this branch, perhaps, registered more business than any other, 
But even here there is great need of further revival. It is, how. 
ever, certainly encouraging that sheet orders are on the increase 
for galvanising qualities, and two or three fresh mills which have 
been standing idle for three months have been started. 

The galvanisers are buying rather more freely, since they them. 
selves are getting increased orders from Buenos Ayres, Chili, 
Brazil, and also from South Africa, But concerning nearly all the 
other markets the same unsatisfactory reports as have been current 
for several weeks past are repeated. India, Australia, New 
Zealand, and the Spanish West Indies are all bad. Markets, other 
than the Australian Colonies, as shown last week, are most 
encouraging. Prices of sheets for galvanising are rather stronger 
than atthe quarterly meetings a fortnight ago, and doubles are 
firm at £7 7s. 6d. to £7 10s. Singles are £7, and lattens £8 to 
£8 5s. Galvanised corrugated sheets are £11 5s. to £11 10s, for 
24 w.g., packed in bundles, Liverpool or equal, 

Some of the bar makers report a larger aggregate production for 
the mercbant and export trades. The Government arsenals too 
are rather better buyers, and it is a favourable circumstance that 
deliveries to these customers usually increase in the last quarter of 
the year, while the contracts themselves run from April to April, 
Marked bars continue at £8, and second branded sorts are quoted 
£6 15s, to £7. 

Messrs. Wm. Millington and Co., at Tipton, quote best chain 
iron £9 ; best best ditto, £10 5s, to £10 10s. ; best boiler plates, 
£9 10s. ; best best, £10 10s, to £10 15s.; 8. H. crown plates, 
£8 15s. ; Summerhill plates, £8 5s.; Summerhill bars, £7 10s, 
locomotive strip, £8 10s. ; wide gas tube strip, £7 10s. to £8; and 
flats and rounds bars of ordinary sizes, £6 lds. to £7. The firm 
are experiencing a better demand for boiler plates, and they 
believe that the greater incrustation in the case of steel, as com- 
— with iron plates, will be found ultimately in favour of the 

emand for the older material. 

Hoop makers did an exceptionally fair trade all through last 
quarter, but as stocks have accumulated somewhat at home and 
the export demand is scarcely so good, the mills are now getting 
rather quieter. Still, there is not a great deal to complain of in 
this department, and prices are steady at £6 10s. to £6 15s, 
Common bars are £5 15s. to £6, with a moderate sale. Buyers are 
still urging the recent reduction in ironworkers’ wages as a reason 
for some concession in prices, and they also point to the fact that 
the common finished iron in this district is still about £1 per ton 
higher than the lowest figure of a few years ago. Makers, how- 
ever, decline to give way, and considering the present price of pig 
iron and coal, they are quite justified in taking this course. Tho 
relief which is possible to them from the reduction in ironworkers’ 
wages is very slight. 

In the pig iron trade deliveries are going steadily on under 
contracts lately entered into, and it is noteworthy that there is a 
desire on the part of consumers to get in all tbe iron they can. 
Some of them, indeed, are pressing for deliveries in excess of their 
contracted quantities. This looks healthy, and new buying is also 
going on in various individual directions. The aggregate amount 
of new business doing is not great, still it is encouraging, and it 
indicates that consumption is still going on. Prices are without 
much alteration on the week; Northampton and Derbyshire sorts 
continuing at 45s, to 46s, per ton, and Staffordshire pigs at 
37s. 6d. upwards for common, and 45s. to 47s. for part-mines, 
There are now twenty-nine furnaces in blast out of seventy-nine 
built in South Staffordshire and East Worcestershire, and two or 
three others are getting ready to start. 

Sellers of hematite pig iron are making great efforts to secure 
orders, and the manufactured iron works, where an improvement 
is reported, are being visited by these salesmen with great perti- 
nacity. They, however, report that they find competition severe 
from the all-mine Staffordshire irons and best brands of Midland 
pigs. No. 4 forge hematites from South Wales are quoted 57s. 6d. 
to 58s. 6d., delivered here; Barrow and Cumberland hematites, 
59s, 6d. to 60s.; Nos. 3 and 4 Bessemer qualities, 61s.; and 
foundry, 62s. 6d. to 65s, ase 

The recent advance in the bank rate is a matter which is not 
passed over in silence by ironmasters in this district. It is hoped 
that the advance may be taken as some indication of reviving 
trade, or at any rate of a passing away of some measure of the 
depression, though this is as yet not certain, Anyhow, the 
advance is calculated to have a somewhat stimulating and re- 
assuring effect upon business, and to this extent the alteration is 
welcome. It cannot be denied that trade is greatly in want of a 
stimulus. 

Steelmasters in this district learn from the steel railmakers 
elsewhere that the Indian Government is availing itself of the 
present low price of rails to buy in advance of requirements for 
the Government lines, The same policy is also being pursued 
concerning sleepers, and large orders for these have lately been 
placed. Rails, heavy sections, are now quoted four guineas at 
works, while within the last two years £6 10s. has been got. Light 
rails are £4 10s, to £5, Heavy sleepers are £5 12s, 6d., and 
lighter sections £6 2s, 6d. : 

Satisfaction is expressed in the Walsall district that arrange 
ments have this week been made to re-open the collieries on the 
estate of the Pelsall Coal and Iron Company. A strike which has 
continued for twelve weeks at the pits, the employers demanding 
areduction in wages, has been happily terminated on a basis which 
is accepted as satisfactory alike by the proprietors and the miners. 
The coal trade generally is not in an over brisk condition at date, 
the demand being less hen the average. But the busy season 15 
now coming on, icularly in the house coal trade, and this has 
made the Pelsall Company anxious to close the strike without 
more delay. Coal prices are quoted at 8s. to 8s, 6d., and 9s, for 
ironworks forge and mill coal, 10s. to 12s. for furnace coal, and 
10s., 11s,, and 12s, for house coal according to quality. Cokes are 
in steady demand at 15s. to 16s. for furnace sorts delivered into 
this district from South Yorkshire and Dorbyshire, 20s. for South 
Yorkshire foundry, and 22s, 6d. to 24s. 6d. for Welsh foundry. 

Activity prevails in the arms and ammunition trade of Birming- 
ham. The extensive works of the Birmingham Small Arms an 
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company, and the Royal Gun Factory at Sparkbrook, are 
a Ceverament orders, At the former establishment, where 
7000 men are employed, the new machine rifle is being turned out 
with great rapidity; and in addition, large orders have been 
received for quick-firing shells, for which manufacture a costl 
Jant was recently laid down, The company is producing 5000 
F pounder shells per week, and orders will last several months, 








NOTES FROM LANCASHIRE. 
(from our own Correspondents.) 


Manchester.—Any prospect of improvement either in the engi- 
neering or iron trades of this district would seem to become even 
stil] more remote, For the present the tendency all through the 
iron market continues in the direction of increasing depression 
and still lower prices, with business restricted to the narrowest 

ible requirements. The condition of the engineering trades 
remains very much as reported last week ; here and there, in some 
special departments, a fair amount of work is still being secured, 
put continued slackening activity is the general report, with 
increasing keenness of competition to secure any new orders 
that compels prices to be cut down in some cases to an alto- 
ther unremunerative point. In the marine engineering and 
shipbuilding industries the outlook could scarcely be more dis- 
couraging ; it is only in isolated cases that new work of any im- 
portance whatever is being secured, and there is an absence of 
inquiry which gives but a very poor prospect for the future. 

‘fhe Manchester Iron Exchange on Tuesday was fairly well 
attended, but there was again the same absence of business of 
apy importance doing, which has characterised the market for 
so long past. For pig iron, the orders giving out continue only 
for very small quantities to cover immediate requirements, and 
in most brands prices show a further easing down, as compared 
with previous week’s quotations, Lancashire makers still quote 
nominally on about the basis of their list rates which have 
been ruling for some time past, but at these they are practically 
out of this market, and there is a disposition to entertain lower 
offers where actual business is to be secured. With regard to 
district brands, Lincolnshire is really the only iron offering here, 
as Derbyshire makers are still so well sold in other quarters that 
they hold on to prices that are altogether out of the question 
here, and consequently simply nominal, Lincolnshire, on the other 
band, continues to ease down, and although 43s, 6d. for forge to 
45s, ior foundry, less 24, delivered Manchester, is quoted in some 
instances where actual business is being done, selling prices 
scarcely come within 6d. to 9d. of the above quotations. Outside 
brands are also easier, good foundry Middlesbrough being readily 
obtainable at about 46s. 4d. to 46s, 10d., net cash, delivered Man- 
chester, with Scotch iron not averaging more than 45s, 6d. for 
Govan, 47s. 3d. for Eglinton, and about 48s. 3d. for Glengarnock, 
net prompt cash, delivered at the Lancashire ports, with iron in 
some instances obtainable through second hands at considerably 
under these figures, 

In manufactured iron business still drags on in aslow, hand-to- 
mouth fashion, and the position of makers, if anything, gets worse ; 
not only are requirements for inland consumption extremely small, 
bat there is increasing keenness of competition on the part of 
German and Belgian makers which is rendering orders for ship- 
meant to the Continent and elsewhere very difficult to obtain. 
Prices, however, are unchanged, as makers are in no position togive 
way further, and delivered in the Manchester district, Lancashire 
bars average £5 15s. ; North Staffordshire qualities, £5 15s. to 
£5 17s. 6d. ; Lancashire sheets, £7 5s, ; Staffordshire, £7 7s. 6d. ; 
and hoops, £6 5s, for random, up to £6 10s, for special cut lengths. 

The steel trade all through remains in a very depressed con- 
dition, and where anything like quantities are in question, ex- 
tremely low prices are quoted. For one or two special brands of 
hematite makers still hold out for prices considerably above 
current market rates, but ordinary foundry qualities are readily 
obtainable at 57s. to 57s. 6d., less 24; and steel billets at 
£4 7s. 6d. to £4 10s, net cash, delivered here. There is so little 
doing in steel plates that prices are scarcely tested, but ordinary 
qualities for boiler-making pur are scarcely fetching more 
than £6 15s. to £6 17s. 6d.; and common tank plates are readily 
obtainable at £6 2s, 6d. to £6 5s., delivered in this district. 

In the metal market only a very slow business is reported 
generally, the demand for ali descriptions of steam fittings espe- 
cially being extremely dull, and for delivery in the Manchester 
district list rates are as under :—Solid-drawn brass boiler tubes, 
6d.; solid-drawn brass surface condenser tubes, 74d.; solid-drawn 
copper tubes, 74d.; brazed copper gas and steam tube, 7}d.; 
brazed brass gas tube, 7d.; brass wire, 54d.; copper wire, 6id.; 
rolled brass, 5}d.; sheet brass, 64d.; yellow metal condenser 
plates, 54d.; wrought copper rivets, /jd. per lb. 

The Manchester Corporation have just now two important uuder- 
takings in progress, one for the supply of electric, and the other 
for the supply of hydraulic power throughout the principal portions 
of the city. For the electric power supply station, the bulk of 
the engine and boiler plant is being built by Messrs. J. Galloway 
and Sons, of Manchester, who are putting down six large boilers 
to work at 1251b. pressure, and four compound engines, each of 
400-horse power ; whilst Messrs, Hornsby are supplying six smaller 
engines of 100-horse power, each to work at 1201b. boiler 
pressure, A couple of Green’s economisers, containing an 
aggregate of about 600 pipes, are also being put down, and 
the boilers will be fitted with Vickers’s mechanical stokers, 
The whole of the steam and feed pipes, which will be of 
Wrought iron, are being supplied by ath Galloway, and 
are to be put down in duplicate throughout, the main ranges 
having a bore of 18in, The condensers for the engines are to be 
of the ejector type, in addition to which, donkey pumps will also 
be provided, and the water will be su plied to the condensers 
from a system of tanks over the boiler-house, these tanks being 
supplied by Messrs, Tangye and Company, of Birmingham, and 
fitted with 12in. centrifugal pumps in duplicate. The dyna- 
mos are being;partly constructed by Messrs. Mather and Platt and 
Company, and partly by the Electrical Construction Company, 
whilst the supply mains in the street are being put down by the 
Okonite Company, of Newton Heath, Manchester. For the 
supply of hydraulic power, a large central station, with 
plant and accumulators, is being erected in Gloucester- 
street, From this station, the hydraulic power will be dis- 
tributed through pipes, ranging from 3in. up to 7in. diameter, 
along the or streets of the city, and the object is 
to enable large packing warehouses and other establish- 
ments to dispense with the expensive plant that now has to be put 
down to obtain the power needed for their requirements. The 
pressure supplied will be at 12001b. to the square inch, and this 
Will enable the subscribers, who at present are compelled to put 
down for themselves powerful accumulators, engines, and pumps, 
to enable them to work their presses at 24 tons to the square inch, 
to obtain the hydraulic power through the mains, when they can 
Secure the same results at a much less cost. The power used will 
be charged for through meters, and a special feature of these will 
be that the measurement will be taken off at the exhaust instead 
of the supply pipe. 

An improved form of safety lamp, for use in mines, has just 
been introduced by Messrs. Johnson, Clapham, and Morris, of 

anchester, the object of which is to enable the lamp to burn with 
safety paraffin or any good quality of mineral oil, and at the same 
time to give a good light without smoke. This has been secured 
by & modification of the wick arrangement, which enables mineral 
oil to be burned either with a round or flat wick; and another im- 
Provement is the introduction of a nickel-plated,fhighly-polished 
dome just beneath the flame, and through which the wick is 
passed, this dome acting as a reflector, and very materially 
increasing the power of the light. This new patented arrangement 
can be added to the Muesler, Marsant, or other lamps manufac- 


trials that have so far been made with them have proved very 
successful, 

At the meeting of the Manchester Association of Engineers, held 
on Saturday, a vote of condolence was passed with the relatives of 
the late Sir James Farmer, whose death occurred at Lytham on the 
21st inst. Sir James Farmer was the chief partner in the firm of 
Sir James Farmer and Sons, engineers, of Salford, and he had been 
twice mayor of the above borough—the second occasion being the 
Jubilee year, when he was knighted—whilst he was the oldest 
member of the Salford Council, and had been a member of the 
Manchester Association of Engineers since 1875. 

Except in the better qualities of round coal, which are neces- 
sarily meeting with an increasing demand for house-fire consump- 
tion, the coal trade of this district continues generally quiet. 
Steam and forge coals are reported as a complete drug all through, 
owing to the depressed condition of the iron and other coal-using 
industries, and prices are weak and very irregular. At the pit 
mouth the average quotation for ordinary steam and forge coal is 
about 7s, 6d. per ton, but where anything like quantities are con- 
cerned, prices are cut extremely low, and there is no difficulty in 
buying common coal, loaded into wagons, at 7s. per ton, whilst 
even under this figure is frequently taken. Engine fuel still moves 
off fairly well, and prices are steady at late rates, but with the 
unsettled outlook in the cotton trade, consumers buy only for 
hand-to-mouth requirements, and supplies in most cases are 
plentiful. At the pit mouth burgy averages 6s. to 6s. 3d.; best 
slack, 5s. to 5s. 3d.; medium sorts, 4s. to 4s. 3d., and common 
slack from 3s, 3d. to 3s. 6d. per ton. 

In the shipping trade there has been rather more doing, but 
prices show no improvement, 8s. 6d. to 8s. 9d. being the full 
average figures gor good qualities of steam coal, delivered at the 
ports on the Mersey, and special sales have been made in some 
cases at fully 6d. per ton under these prices. 

Barrow.—There is a much quieter tone in the hematite pig iron 
trade, and the market may be described as dull and inactive. Very 
little business is being done in either ordinary hematite or Bessemer 
iron, and sales of the latter are chiefly on local account, There 
are 41 furnaces blowing, and 35 standing idle, and the output is 
still shown to be in excess of the consumption. Stocks of warrant 
iron have this week been increased by 148 tons, and the stocks on 
hand represent 37,096 tons, or 106,991 tons less than on 
December 31st, 1891. Prices show a decline, business being quoted 
at 47s, 74d. cash sellers, and 47s, 44d. buyers cash. Makers, on 
the other hand, are quoting 49s, to 49s, 6d. for parcels of Mixed 
Nos. of Bessemer iron, net f.o.b. 

In iron ore the trade doing is very quiet, and large parcels of 
metal are still banked up at the pit’s mouth ; 8s, 6d, to 9s, per ton 
is the price of ordinary qualities net at mines, but screened 
descriptions are at lls. Spanish ore is in small delivery, current 
quotations being 9s, per ton. 

The steel trade is brisk only in the heavy rail department, and 
the briskness there is more industrial than commercial, that is, 
that the orders in hand are finding plenty of work at present, but 
not much prospect of work after the winter. Heavy rails are at 
£4 3s., net f.o.b, There is not much doing in light rails, nor in 
shipbuilding material; nor is there much prospect of new trade 
in these departments, The winter’s outlook is cheerless in blooms, 
billets, slabs, tin-plate bars, hoops, and merchant steel generally, 
and there is but a small business in steel castings. 

Shipbuilders are fairly-well off for orders ; but new work is not 
coming to hand, nor do prospects indicate any improvement in the 
near future. A large tonnage of shipping is still lying idle, and 
freights are not only few, but unremunerative. 

Coal and coke are in quiet demand, but the trade is regular and 
steady. East Coast coke is at 18s. to 20s., net, delivered at West 
Coast furnaces, 

Shipping is quiet. The exports of pig iron and steel from West 
Coast b gory during the week represented 10,820 tons, compared 
with 24,814 tons in the corresponding week of last year, a decrease 
of 3994 tons. The shipments this year so far have amounted to 
588,588 tons, compared with 787,437 tons in the same period of 
last year, a decrease of 198,849 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AN improvement is noted locally in several branches of trade, 
particularly in Bessemer steel, several good orders having been 
booked during the past fortnight. Of course there is nothing to 
boast about, and even in the classes of steel more actively inquired 
after prices remain about the same as they have stood at during 
the summer, varying from £5 15s, to £6 per ton according to 
weights of order. Hematites realise from 60s. delivered in 
Sheffield; common forge irons are unaltered. Hematite irons 
continue rather scarce, the makers, with noteworthy discretion, 
contriving to prevent the accumulation of stocks, As long as the 
output is pretty level with the demand, there is little fear of a 
decline in values, 

The heavy trade in this district continues very quiet, both in 
railway and marine work. No orders for ships have yet been placed 
by the present Government, and the old programme is being 
rapidly worked off. One of the few items showing increasing 
activity is the Serve tube, made by Messrs. John Brown and 
Company, Atlas Works, which continues to make headway both 
for marine and locomotive boilers, Nearly fifty different ships 
have been, or are being fitted, in different parts of the world, and 
some important engagements have just been entered into. The 
two new cargo boats for the Inman line, ordered on the Clyde, 
will have this class of tube, and I understand it is intended to 
change the tubes of the Inman liner City of Berlin. The Allan 
liner, Polynesian, and several large cargo boats built on the east 
coast are being fitted. In locomotive boilers the Paris, Lyons, and 
Mediterranean Railway is using the Serve tube largely, and 
utilising the advantage of the tube by considerably shortening the 
boiler, as is shown in the illustrated article in THE ENGINEER of 
the 7th inst. 

The coal trade is again somewhat firmer with the advent of 
clear, cold weather. Values of house sorts are stiffly maintained, 
an increased tonnage being forwarded to London, and a larger 
business done locally. Silkstons are at lls, to 12s, per ton; 
Flocktons, 10s. to 10s. 9d.; Barnsley house, 10s. to 10s. 6d.; thin 
seam coals, 9s.; steam coal keeps its full value; Barnsley hard, 
9s, 3d. to 9s. 9d.: Parkgate, 8s. 6d. to 9s, Gas coal is in brisker 
request, nuts ranging from 8s, to 9s. per ton. A better feeling is 
reported in manfacturing fuel and the coke trade. 

several steel manufacturers report a more satisfactory state of 
things. For double-shear, self-hardening, and other special 
qualities orders are being received rather more freely, Customers 
express themselves as more hopeful of work, though it must be 
admitted the cheering symptoms are not so evident as could be 
desired, 

Business in cutlery varies very much. Some houses are full of 
work, chiefly for the higher grades of goods, others are very badly 
off ; in some cases the owners have closed several of the factories 
where the power rents are inadequate to cover current expenses, 
The pe at Messrs, Joseph Rodgers and Sons—Pond-hill works 
—is still unsettled. The firm are experiencing no difficulty what- 
ever in getting the work outof hand. The strike is in the pocket- 
knife department, and the employers state that they have now as 
many men as they canfind workfor. It is gratifying to know that 
a large number of those re-engaged are the firm’s workmen who 
have returned after varying periods of absence. There is a better 
home inquiry for files ; foreign demand dull ; shipbuilding tools in 
weak request. The silversmiths and electro-platers are experi- 
encing the benefit of the approaching Christmas and New Year 
season. 

The Wicker Iron and a Works, belonging to Messrs. 





red by the firm at very little cost, and I understand that the 


market in consequence of the death of Mr. Wm. Hugill Walker. 
The works are freehold, and cover an area of 7020 yards. The 
property was withdrawn at £19,000. The business was established 
nearly fifty years ago by the late Mr. Walker's father, who was a 
steel manufacturer. Engineering and brass founding were added. 
The firm were amongst the pioneers of those who established the 
doing of engineering work at home. With Messrs, Davy Brothers, 
Park Ironworks, they supplied much of the machinery required 
in the iron and steel establishments of the town and district. 
Since then the conditions of local industry have greatly changed, 
the principal firms having now their own machine shops, and many 
competing firms being in full operation. 

Machine-made scissors, it appears, are no novelty. Mr. Henry 
Innocent, of Broad-lane, has sent out, and is still sending out, 
thousands of gross so made. The com t of the busi: 
was through the inability of manufacturers to obtain from the 
scissors forgers all the supplies they required. Mr. Innocent 
undertook to put down machinery to meet the demand. He has 
gone on perfecting his appliances until now he claims that his 
machine-made scissors are equal to anything that can be put upon 
the market. They can be made of any pattern and of any sort of 
steel, from the lowest grade to the highest. Mr. Innocent has had 
nearly all his ‘‘ blanks” taken by a few firms; but he is now adding 
to his means of production, and will thereby overtake all the 
requirements of the trade. The Germans have been “ flying” 
scissors for some time, but the Sheffield-made article is claimed to 
be very much superior. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

TRADE generally continues very unsatisfactory in this district, 
and prospects of improvement before the spring are not considered 
good. ‘The signs are that prices have not touched bottom yet, 
and therefore consumers will not be induced to buy ahead ; they 
purchase only what is absolutely necessary for immediate consump- 
tion, and let the future take care of itself, for they think they 
cannot lose by waiting, particularly when the make of pig iron 
promises to be in excess of the requirements. A very quiet time 
for pig iron makers is undoubtedly at hand, for the trade 
with Baltic ports is nearly at an end for this season, and 
very little more has to be bought for this year’s ship- 
ment. Though exports this month have been better than 
those of September, it is estimated that the stocks will show an 
increase, and in Connal’s stores it is known there is an increase. 
Thus, on Wednesday night Connal’s held 12,837 tons of Cleveland 
iron, 2200 tons increase during the week, and 2007 tons increase 
during the month. It is somewhat a novel experience now to have 
an increase reported in Connal’s stores, the stock in which has 
gone down from 160,000 tons in March to 10,000 tons less 
than a month ago, It is evident that supply has now overtaken 
demand, and no one buys now who can avoid it, with the 
tendency of prices so much downwards; and if legitimate 
buyers will not move, still less will the speculators, for they 
are clear upon the point that it is not yet their time to 
come in, and will not be until prices are apparently nearly at the 
bottom. The continued fall in prices will have one effect, in that 
it will enable the Cleveland makers to regain their trade with 
Scotch consumers, which this year they have practically had to 
abandon, because they asked higher prices than those at which 
Scotch iron could be had. The Scotch custom did not so much 
matter to Cleveland makers in the summer, for they could find 
markets elsewhere for all their iron at the higher prices; but the 
case is different now, when these markets will be closed—to 
some extent, at least—and there will be a surplus production 
of Cleveland iron. The result to Scotch makers of this 
cessation of Cleveland competition has been that it has enabled 
them to keep up their prices, and that they have been able to 
reduce their stocks, The enormous stocks in Connal’s Glasgow 
stores have also been much depleted, and this month alone there 
has been a reduction of over 16,000 tons. Scotch iron has been 
almost standing still in value of late, while Cleveland brands have - 
been declining, and the result is that the old difference in prices is 
nearly restored, and Cleveland iron will shortly be able once more 
to compete in Scotland with Scotch iron. So far this month oniy 
about 10,000 tons has been sent to Grangemouth, against 21,000 
tons in October, 1891. 

Since last week the price of No, 3 Cleveland has dropped ls, per 
ton, but other qualities have only declined 6d., so that the old 
proportions in the quotations for the various qualities have almost 
been restored, as was sure to be the case when the shipping 
demand, which is always chiefly for No, 3, fell off. Makers have 
mostly quoted 38s. per ton for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B., but the general figure among merchants has 
been 37s. 9d.; this for prompt f.o.b. delivery, and there is no reliable 
price for forward deliveries of either this or any other qualities 
of pig iron. Middlesbrough warrants have been down to 
37s. 9d.—6d. below the price of a week ago, but on Wednesday 
they closed at 38s. cash. The increase in the Bank-rate had 
absolutely no effect upon the warrant market, which is more 
influenced by the increasing production. No. 1 is quoted 4ls.; 
No. 4, foundry, 37s.; No. 4, forge, 36s, 6d.; mottled, 363.; and 
white, 35s. 6d. per ton, all for prompt delivery. Mixed numbers 
of hematite iron are reduced to 48s, per ton for prompt delivery, 
and 47s. for delivery after the end of next month. Foreign ore is 
a little dearer, 12s, 3d. delivered ex ship Tees being the rate for 
average Rubio, which would leave it at 6s. 7}d. at Bilbao, the 
freight Bilbao to Tees being now 5s. 74d. The shipments of pig 
iron from Middlesbrough this month up to Wednesday night 
reached 51,617 tons, against 47,650 tons in September, 1892, and 
70,766 tons in October, 1891, to 26th. 

The finished iron and steel manufacturers are very badly sup- 
plied with work, except those producing rails, who have fair orders 
on their books. Messrs. Boleckow, Vaughan, and Co, have secured 
a large order for both rails and sleepers, and their mills are fully 
occupied. For heavy rails £4 2s, 6d. per ton is generally quoted, 
but less is said to have been taken by competitors in other districts. 
Steel and iron plates are in poor request, and the former can now 
be got at £5 2s, 6d. and the latter at £4 17s, 6d., less 24 per cent. 
and f.o.t. for shipbuilding purposes, and less than the figure 
named has been taken for steel plates. Iron angles are reduced to 
£4 17s. 6d., and steel angles to #5 2s, 6d., both less usual discount. 
Engineering angles are somewhat stiffer, being fully 5s. above the 
figures stated. Railway chairs can be bought very readily at 
£2 15s. per ton at works, and foundries could do with much more 
work than they have, 

An instance of the excellent relations that exist between the 
Cleveland ironstone miners and their employers is afforded by the 
action taken by the Liverton miners. It will be remembered that 
during the Durham colliers’ strike, which lasted over three months, 
the blast furnaces in the North of England had to be damped 
down for lack of fuel, and accordingly work at the ironstone mines 
had to cease. During this period, and for some three weeks longer 
—it being impossible to restart the furnaces at once—the Cargo 
Fleet Iron Company allowed all its miners at Liverton to 
live rent free, and also provided food and other necessaries for 
them and their families. The miners, to show their appre- 
ciation of the kindness and generosity of their employers, 
have presented to Mr. Jno. G. Swan, of Middlesbrough and 
Upsall Hall, the managing director of the company, a silver 
salad bowl, and four silver candlesticks, On the former is 
engraved the inscription :—‘‘ Presented together with four silver 
candlesticks, to J. G. Swan, Esq., J.P., by the workmen of 
Liverton Mines, as a slight recognition of his thoughtful care for 
them and their families during the fifteen weeks when all work 
was suspended in the district, through the pitmen’s strike in 
Durham, 1892.” It would be well if such cordial feeling between 





Walker and Eaton, Spital Hill, Sheffield, were offered for sale on 
Tuesday, as a going concern, the property having come into the 





masters and men were more generally found. It savours more of 
the days gone by, when works were small, and each man was 
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personally known to his master, who took an interest in his 
welfare. 

At most of the Cleveland ironstone mines the rents paid by 
the miners to the owners got into arrears during the stoppage 
for the Durham strike, and it is estimated that the average amount 
of this back rent owing by each miner in the district would amount 
to £2 5s. This week the owners have been considering what they 
shall do in the way of deducting this back rent from the wages. 
They decided that the circumstances of the different firms varied 
so much that it was not practicable for the matter to be dealt 
with jointly by the several mineowners. Each firm, therefore, is 
to take such course as it may deem expedient. The Cargo Fleet 
Iron Company, having decided to allow the miners to live rent 
free, have ne back rent to claim. Messrs. Pease and Partners will 
forego half the arrears where no work was found for the men. 
Messrs. Bell Brothers will write off all sums under 20s., and reduce 
those over £1 by 20s. 

The Durham miners have voted by ballot on the question 
as to whether the proposed eight hours day shail be established by 
Act of Parliament, and this week it has been made known that 
they are decidedly against the proposal, 28,217 voting against the 
proposal, and only 12,684 for. The Durham miners, it may be 
remarked, have brought about even shorter hours than this by trades 
union effort—theyare engaged only seven hours from bank to bank. 
and on an average they actually work one and a-half hours less 
per day than the hours which the New Unionists desire Parliament 
to fix as the limit of the day’s work. The Durham miners decided 
to — the Miners’ Federation some time ago, but they are 
evidently not inclined to go with them on this question of Parlia- 
mentary interference with the hours of working. The Cleveland 
ironstone miners, who have also decided to join the Miners’ 
Federation, and, who like the Durham miners, have by their own 
efforts obtained the eight hours day, approve the proposal to 
allow Parliament to establisb the eight hours’ day. 

That the steam coal trade is falling off is apparent from the 
decline in prices, and also from the fact that the Northumberland 
coalowners, who are the chief producers of steam coal, have found 
it necessary to claim a reduction in wages. They fixed the amount 
of reduction at 10 per cent., but at a conference held with the 
men’s representatives at Newcastle on Saturday, they agreed to 
reduce their claim to 7} per cent., and subsequently to 5 per cent., 
on the understanding that the delegates of the men would recom- 
mend them to accept this. It is expected that a settlement will 
be effected on these terms, especially as in competing districts 
wages have been reduced. 

The shipbuilders of this district continue to complain of the 
scarcity of orders, and expect a slacker winter than they have 
experienced since 1885. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a large business this week in the Glasgow pig iron 
market in Scotch warrants, the prices of which have given way 
about 6d. per ton. The business in Cleveland iron has been small, 
but rae} prices of this iron have also been lower. Hematite warrants 
are dull. 

The prices of makers’ iron are as follow :—G.M.B. at Glasgow, 
Nos. 1, 41s. 9d.; No. 8, 41s. 6d.; Monkland, No. 1, 44s.; No. 3, 
42s, 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s. 6d.; Clyde, No. 1, 
49s, 6d.; No. 3, 46s. 6d.; Gartsherrie, No. 1, 51s. 6d.; No. 3. 
47s, 6d.; Calder, No. 1, 51s. 6d.; No. 3, 48s.; Summerlee, No. 1, 
52s. 6d.; No. 3, 47s.; Langloan, No. 1, 53s, 6d.; No. 3, 46s. 6d.; 
Coltness, No. 1, 55s. 6d.; No. 3, 49s. 6d.; Glengarnock, at Ard- 
rossan, No. 1, 50s.; No. 3, 47s.; Dalmellington, No, 1, 48s.; No. 3, 
46s. 6d.; Eglinton, No. 1, 47s.; No. 3, 46s.; Shotts, at Leith, No. 1, 
—q te No. 3, 49s. 6d.; Carron, at Grangemouth, No. 1, 53s.; 

o. 3, 478. 

The shipments of pig iron from Scottish ports in the past week 
have been 7596 tons, against 7035 in the corresponding week of 
last year. Germany took 1045 tons, Canada 1013, Italy 949, 
Holland 720, France 650, Australia 500, South America 355, Russia 
150, United States 125, Spain and Portugal 50, other countries 300, 
the coastwise shipments being 1944 tons, compared with 2743 in 
the corresponding week of last year. 

There have been some changes in the arrangement of the blast 
furnaces. The number making ordinary and special brands has 
been increased from 39 to 40. That producing hematite has been 
reduced from 33 to 32, and basic from six to five. 

The output of hematite pigiron is generally believed to be some- 
what ample, and additions are understood to be going on in makers’ 
private yards, to which stocks of this class of iron are confined. 
Prices of hematite have been weaker. Makers have been able to 
curtail costs of production considerably, and on this account it 
men gemage ultimately pay them to make hematite pig iron for 
stock. 

The imports of hematite ore from Spain are just now upon a 
moderate scale, but a number of vessels were chartered from 
Bilbao to the Clyde within the last few days, the rates paid 
being 6s. to Glasgow and 5s. 6d. to Ayrshire ports. 

The stock of pig iron in Connal and Co.’s Glasgow stores was 
reduced in the past week 4092 tons. It is noticeable, however, 
that additions are now being made to stocks both at Middles- 
brough and Cumberland, and these increases are having a rather 
depressing effect on our market. 

There have been a number of inquiries in the market for ship- 
building steel, and several orders are reported to be placed, while 
others spoken of are either pending or withdrawn in the meantime. 
The present is considered by some a favourable opportunity for 
building, especially for making additions to regular liners, As 
regards cargo vessels or ‘‘tramps,” which now constitute so large 
a portion of our mercantile marine, the opinion is very strong in 
shipping circles that the time bas not yet arrived for making 
further additions to the great amount of tonnage now afloat. 
Although the freight market has certainly been improving, and 
this week has seen further advance in rates on the West Coast and 
elsewhere, shipowners are still very despondent, and while this 
feeling lasts there is not likely to be any decided revival in the ship- 
building trade. 

The demand for steel is still quite inadequate to the necessities 
of the works, some of which are practically at a stand for want of 
orders. The prices of Siemens steel are on the basis of £5 10s., 
less 5 per cent. for ship-plates. 

Finished iron is dull in nearly all its branches. The demand for 
bars for the home trade is quiet, and the export business is 
decidedly below what might have been expected at this season. 
The lowest grade of common bars is quoted £5 10s., second grade 
£5 15s., highest grade £5 17s. 6d., best bars ranging up to 
£6 7s. 6d., nail rods £5 15s., angles £5 7s, 6d., all less the usual 5 
per cent. discount. 

There is a fair business in sheets, both iron and steel, one or two 
makers having work on hand that will keep them going till the end 
of the year. Prices of sheets show little alteration, iron singles 
being quoted £7 7s. 6d., less 5 per cent., and others in proportion. 

In the nail trade there is a large business doing, much of it on 
home account, but owing to the break up of the Association some 
time ago, competition has become very keen, with the result that 
prices have been forced down to low limits. 

The market for cast iron pipes and tubes is dull, and the out- 
look is not very cheering. 

The coal trade keeps up remarkably well. There is a good 
business in ell coal for prompt and early shipment, and main coal 
is also in fair request owing to the increased requirements of the 
gas works at this season ; splint is moving off a little better, but 
the large orders for this class of coals given by the iron and steel 
works in busy times are sadly missed at present. Tbe demand for 
steam coals is quiet. The shipping prices at Glasgow are: Main 
coal, 7s.; splint, 7s. 6d. to 7s, 9d.; ell, 8s, to 8s, 3d. and steam, 
9s, 3d. to 9s. 8d. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ear.y in November the remaining plant of an historic iron- 
works, Abernant, near Aberdare, is to be sold by auction, One is 
reminded of the notable proprietor who once ruled there, Mr. 
Richard Fothergill, M.P., and of his predecessors. With the 
clearance of this plant, Gadlys, and Liwydcoed, and the frag- 
mentary Aberaman, the ironworks of the valley, which are now 
simply ruins, will be swept away. It redounds, however, to the 
credit of the coalowners of the valley that the wages now paid in 
the district, or up to the advent of bad times, exceed the total of 
the busiest days of the iron trade. Aberdare never laid itself out 
for steel, like Cyfarthfa and Dowlais, and these works would have 
shared the fortunes of those of Aberdare but for tbe foresight; on 
the part of Dowlais of Mr. Moreton, and of Sir W. T. Lewis on 
the part of Cyfarthfa. 

It is yet one of the problems which the future will solve, how 
the steelworks of the hills will be able to compete with those of 
the coast. So far, by a most painstaking effort to turn out the 
best possible material, they have established a name, and it must 
be the temptation of very much lower quotations which can affect 
this or Tead. to a withdrawal of orders. Tin-plate makers are alive 
to this, and are well aware that if once their brands became second 
rate, their hold on the American market would be gone. 

As it is, the state of trade in the iron and steel works is very bad. 
One of the principals in a large steel works said, emphatically, this 
week, ‘it is getting worse.” It is only by the most persistent 
energy, and cutting down cost soas to quote very low, that business 
is being done. A little railway iron, tin, and merchant bars com- 
prise pretty well the trade. I am not surprised that the Midlands 

plain of the | and of Welsh competition in 
bars, &c. It is only done by the most careful management, and 
for the time the quietness of the labour market aids. The men 
are convinced of the necessity of forming a scale, and meetings are 
frequent. These are privately held, so it is not easy to learn how 
the discussions are p ing. On one point they appear to be 
unanimous, in getting a different standard, and it is here that 
arbitration will be necessary. On Saturday a meeting was held in 
Tredegar, and was well attended by representatives from all parts 
of the district. As usual it was private, the only fact transpiring 
was that they were on the eve of submitting the “ amendments” 
to the scale to the consideration of the employers at their meeting. 

The coal shipments keep up tolerably well, and the total sent 
from Cardiff last week amounted to 165,164 tons. On the face of 
it this total was respectable, but throughout the district one hears 
of collieries actually stopped, or working only half time. Clydach 
Vale, one of the finest of the collieries in Wales, has been stopped 
this week by an accident; the Maritime is still in an un- 
settled condition, and a meeting has been held in Pontypridd to 
get up relief for the colliers. 

Prices are fairly kept. Midweek quotations in Cardiff were as 
follows: Best steam, 10s. 6d. to 10s. 9d.; seconds, 10s. to 10s. 3d.; 
Monmouthshire, 9s, 9d. to 10s. 3d.; small, which has been running 
down of late, and is accumulating, is to be had for a trifle above 
4s. As this means nearly giving it away—deducting railway rate 
and haulage—coalowners are inclined to stock. 

House coal is getting firmer weekly, and the demand steadily 
improving. Best is quoted at 12s. 9d. to 13s., seconds lls. to 
lls. 6d., and No. 3 Rhondda 11s. to lls, 6d.; brush is at 9s. 9d., 
and small 7s. to 7s. 6d. These are Cardiff prices, and in several 
instances are notably low. In small the fall is very perceptible. 
At Swansea steam is selling from 9s. 6d., best anthracite from 
14s, 9d., and second quality from 12s, Patent fuel: Cardiff, 
10s. 6d. to 10s. 9d.; Swansea, 10s. 9d. to lls. Trade continues 
fairly good. Swansea last week shipped 2800 tons to Italy, 
1040 tons France, Turkey 2800, and Algiers 1300. 

Pitwood is now beginning to show an improved condition, good 
timber selling at Cardiff for 15s, 6d. and 15s, 9d., and in some 
cases 16s, 

In coke there is not much doing, and prices remain: furnace 
from 16s, and foundry from 18s., Cardiff. Swansea prices 14s. to 
17s. furnace, and foundry 17s. to 18s. Iron ore 10s. to 10s. 6d., 
and pitwood from 17s., Swansea, Block tin offered £95 to £95 5s, 

On ’Change Swansea, midweek, it was remarked that though pig 
iron warrants showed weakness, makers were quoting 2s, 6d. 
advance. Glasgow warrants are at 41s, 2d. ; Middlesbrough pig 
No. 3, 37s. 6d. ; hematites, 47s. 6d.; steel rails, £4 2s, 6d. to £4 5s. ; 
light, £5 10s. to £5 15s. ; Welsh bars, £5 15s. to £6 ; steel sheets, 
£7 10s. to £8 10s. ; iron, £6 10s. to £7 ; Bessemer tin-plate bars, 
£412s. 6d. to £4 15s.; Siemens, £5 to £5 2s. 6d. In tin-plate 
shipments last week totalled 62,323 boxes, while 63,518 boxes came 
from the works. 

Change was well attended this week at Swansea, and several of 
the leading men expressed confidence in the future. If there are 
to be seen on every hand closing mills and increasing distress 
amongst tin-plate workers, it is felt that much of this has been due 
to over-make, glutting the market, and causing prices to fall. 
Now this is being, as one expressed it, “ righted,” and any week 
there may be such a shipment as will nearly clear the stocks, when 
a turn in the tide will at once set in, This week’s shipments are 
expected to total well. 

A new steamer from the Blyth Shipbuilding Company has just 
been 1 hed for Steph and Co,, Cardiff and Newport. It is 
to carry 3000 tons on a light draught. The specialities are strong 
web frames instead of hold beams, ballast water, deck machinery 
unusually powerful, with all latest improvements. Powerful 
triple-expansion engines are being fitted by Black, Hawthorn, and 
Co., Gateshead. 

Messrs, John Cory and Son, Cardiff, have also added another 
steamer to their large fleet—built by Gray and Co. The engines 
in this also are triple-expansion, from the Central Marine Works 
of Gray and Co, Cylinders, 34in., 38in., and 64in. by 42in. stroke; 
steam supplied from two large steel boilers working at a pressure 
of 160 1b. per square inch. The trial trip was exceptionally good. 

Mr. T. A. Bell has been appointed secretary at Cardiff to the 
Wallsend Pontoon Company. Several heavy failures have occurred 
at Cardiff of late, and it is rumoured that more are feared. But 
the collapse amongst the colliers is even more marked, notwith- 
standing the long run of good times. It is stated that on the 
Rhondda, many are selling theirfurniture. These must have been 
driven to do so by the long continuance of a day or two per week 
being the working of their colliery, and a reduction of 5s, 9d. in 
the pound. These sales are, however, exceptional. A large 
number of colliers have saved money, and many more would be in 
like position but for the failures of the London societies. A 
collier had invested £200, a platelayer £150, two schoolmistresses 
£300 each, a grocer £2000. The saving workmen of Dowlais have 
lost over £10,000. This is stated to be the amount deposited, and 
of which some small return is expected. The Werpa Steamship 
Company has been wound up. It is proposed to reduce the boiler- 
makers at Barry 174 per cent. for piece work, and this the men 
are meeting to oppose, 

Swansea harbour business last week, exports and imports, was 
very satisfactory. 

















NOTES FROM GERMANY. 
(From our own Correspondent.) 


BUSINESS in the iron and engineering trades of this country has 
been moving on rather slowly. Consumers, though perhaps a trifle 
less reserved than during former weeks, continue to buy in small 
quantities, Prices are, naturally, rather weakly maintained. 

A quiet tone has been perceptible on the Silesian iron market all 
through last week. In pig iron, as well as in girders, hoops, and 
plates, the demand coming forward has been of the most limited 
description. The advanced price for bars, lately resolved upon by 





oS 

Silesian dealers, has been accepted with muc 

sumers holding back with their orders more than ever. 
Satisfactory accounts continue to be given out conc 


h reluctance, oon. 


erning the 


state of the Austro-Hungarian iron market. For pig iron deman 


has, perhaps, slightly decreased, but the greater 
furnaces are olkanmenh for the commis aad will contin’. lat 
so for several months to come, he finished iron de rtm be 
reported in a healthy and very promising condition, Bare pe ig 
ally, have improved upon the week, many works having their aa 
so well filled with orders that they are obliged to stipulate fo ks 
to eight weeks’ term of ge Heavy plates are, in a 
instances, weakly inquired for. Sheets continue in regular n “ 
In hardware a pretty good business has been doing ph 
Axles are reported to be very scarce, especially the common aa, 
uired for agricultural purposes, heavier as well as smaller sorts 
being easily obtained. Official oe for pig, and also f 
manufactured iron, have remained unaltered from what they w of 
in an ae. i. aid 
rench iron business is very dull, prices havin in 
of their firmness, Basis price for bars is 1508. pts taper sg 
160f. p.t.; but in most cases business is done at 5f. below these 
quotations. Heavy plates, No. 1, are quoted 200f. p.t. : 
There is still not the slightest sign of improvement perceptib! 
on the Belgian iron market. For pig iron an exceedingly can 
inquiry is coming forward, nevertheless it has been agreed upon to 
ask 44f. p.t. for common forge next quarter, the present price bein 
43f. p.t. The following figures will show the production of Pigiron 
in September and during the first nine months of the year, 
compared to previous year :— ° 








1892, 1891, 
1g Jan, - Sept. Sept. Jan. to Sept. 
: t. t. 
Forge pig. 87,050 849,290 87,500 .. 821,595 
Sounded ble. 7/950 52,555 4,050 .. 41/950 
a” 20,850 162,025 15,210 2. 121/581 
Total.. 65,850 563,870 56,760 484,356 


With the beginning of cold weather a somewhat firmer tone has 
been perceptible on the Belgian coal market. Prices are well 
maintained, even those collieries that had considerably reduced 
their prices some time ago have now returned to former quota. 
tions. Engine classes of fuel continue to move off but very slowly 
and with regard to coke it can only be reported that reductions 
appear to have somewhat ceased of late. In the Mons district 
prices have become much firmer of late, and for house-fire coal a 
slight advance has even been ventured. Stocks are decreasing ; in 
some parts they are reported to have been cleared. In Charleroi 
for instance, stocks have decreased by 30 to 50,000 t. against last 
month. The clearing of stocks has given the men cause for asking 
a wages ; in Aueragnon and Fléure about 15,000 men are on 

rike, 

A lifeless tone has been noticed in the iron market in Rheinland- 
Westphalia. Very few orders are reported to be coming in, In 
the ore trade there is still no change — rices having 
been fairly well maintained generally. They are M. 3 to M. 9 p.t, 

to 1250 for roasted ditto. Inferior 
qualities are paid with M. 10 to 11, net at mines. Nassau red iron 
ore is quo M. 9 to 9:20 p.t., free Dillenburg. In Luxemburg 
and Lorraine, minette, 40 p.c. contents, is quoted M. 3°20 to 3:30 
p.t., inferior sorts fetching from M. 2°50 to 2°70 p.t. at mines, 
Pig iron is weak in tone. The blast furnace works will be engaged 
for some time on orders for common forge, but there is almost no 
fresh work coming in. Production is, therefore, limited as much 
as ible to prevent stocks increasing in an alarming manner, 
Prices are depressed, especially for forge pig, and in some instances 
a decidedly downward inclination has been noticed. 

Spiegeleisen, though quiet at present, is firmly maintaining its 
old price of M, 55 p.t. forthe 10 to 12 p.c, grade. For Rhenish- 
Westphalian forge pig, No. 1, M. 48 to 50 p.t. is given ; for No, 3, 
M. 45 p.t. Siegerland, good forge quality, is paid with M. 48 to 
48°50 p.t. Hematite, M. 66 p.t.; foundry, No. 1, M. 66; No. 3, 
M. 58 p.t.; basic, M. 46 to 47 p.t. Bessemer, M. 53 to 54p.t. 
Luxemburg forge pig, M. 45 p.t. 

The condition of the malleable iron market is reported to be rather 
lifeless and unsatisfactory, very few orders coming in for bars aswell 
as for girders. Convention prices have been firmly maintained ; 
but that means very little, dealers holding large stocks of iron at 
the former considerably lower quotations. In the hoop trade there 
is again much reserve practised on the part of buyers ; makers 
are, in many instances, obliged to accept orders at famine 
prices just to keep their works going. There is no material 
change to notice in the plate department; prospects appear 
to be not very encouraging. e sheet mills, though for 
the greater part well employed, are working with little or no 

rofits, prices being very low. Rivets are entirely neglected. 

ith regard to the situation of the machine factories, nothing of 
importance can be reported, while the tube foundries have been 
experiencing a fair and regular demand on home account, although 
chiefly for small lots for immediate delivery. Foreign orders con- 
tinue to be scarce. Stocks are slowly domensing. Up to the 
present the basis price of M. 120 p.t., free Rhenish- Westphalian 
tube foundries, has been well maintained. The employment of the 
steel works is a most unfavourable one, and it is very likely that, 
to prevent working with a loss, a reduction of wages will have to be 
resorted to. 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 122; angles, M. 127°50 to 130; girders, M. 87 
to 89, free Burbach ; hoops, M. 132°50 to 137°50 ; billets, in basic 
and Bessemer, M. 85; heavy boiler plates, M. 160 to 165; tank 
ditto, M. 150; steel plates, M. 150 to 155; tank ditto, M. 140; 
sheets, M. 140 to 150; Siegen thin sheets, M. 135; iron wire rods, 
common quality, M. 125; drawn wire, in iron or steel, M. 115 to 
127 ; wire nails, M. 130; rivets, M. 155 to 160; steel rails, M. 114 
to 120; fish-plates, M. 90 to 105; steel sleepers, M. 115 to 120; 
complete sets of wheels and axles, M. 275 to 285; axles, M. 220; 
steel tires, M. 210 to 230; light section rails, M. 95 to 100. 

The output of the coal mines in the Saar district is reported to 
have been, in September, 551,095 t. against 541,917 t. in the year 
before. Consumption was 540,159 +t. against 536,440 t. in the 
previous year. otal production of coal, during the first two 
quarters of present year, was: 3,132,606 t.; total consumption, 
3,114,424 t. ; production being less by 3°23 p. ct.; consumption less 
by 2°37 p.ct. than during the same period in previous year. 
— have remained unchanged from what they were in last 
month, 

The total value of goods exported from Russia up to August Ist 
of present year was 218,438,000 roubles, against 388,270,000 roubles 
during the same period the year before. The difference is cau 
by a decrease in the export of food stuff, which in the present 
year were exported for 61,221,000 roubles, against 229,914,000 
roubles in previous year. The value of goods imported to Russia 
up to August Ist was 212,818,000 roubles, against 219,491,000 
roubles for the same period in previous year, J 

Statistics lately published show the total production of beer in 
Germany and in the United States to be 175 million hectolitres. 
Of these, 47,602,939 fall to vig en including Bavaria with 13} 
million hectolitres, Austria 14, England 47, Belgium and France 
million hectolitres each, and the United States 37 million hecto- 
itres, 

On the 19th inst, the electric line Halle-Giebichenstein-Witte- 
kind-Trotha was opened to the public. 


for spathose ore, M. 11 








Tue City of Paris, having no other record to beat, she 
has beaten her own. She left the Mersey at 3.10.a.m, on Thurs- 
day, the 13th inst., and arrived at Sandy Hook on Wednesday 


morning, so that the length of passage from the Mersey to Sandy 
Hook is only six days two hours twenty-four minutes, including 
her calling at Queenstown, a performance which has never before 
been approached. 
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AMERIOAN NOTES. 


From our own C ) 
é New York, October 20th, 
ATEST summaries b commercial authorities 

Rony volume of Be Bra atabout what it was 
twelve months ago. A good deal of time has 
been lost in Columbian festivities, For nine 
months past the clearings of 61 cities show an 
increase of 10 per cent. as compared to the same 
time last year. The bar, sheet, plate, and struc- 
tural iron mills are oversold. rices are ver 
low, but are not likely to advance. Steel rails 
are very dull at 30 dols. The manufacturing 
industries, including small shops and factories, 
are doing well. The anthracite and bituminous 
coal production is far in advance of last year’s, 
The car, locomotive, and bridge builders, are 
busy with work in hand for at least. three months, 
The presidential campaign excites little interest. 








LAUNCHES AND TRIAL TRIPS. 


On the 19th inst. the iron screw tug Champion, 
goft. long, 19ft, beam, built by A. W. Robertson 
and Co., Loa Yard, Canning Town, for the 
Elliott Steam Tag Company, Gravesend, went on 
trial trip in the Thames, which was in every 
respect very satisfactory. The speed obtained 

s 114 knots. 
“on hursday, 20th inst., Messrs. The Blyth 
Shipbuilding Company launched from their 
works at Blyth a fine steel cargo steamer of the 

rtial awning deck type, designed to carry over 

000 tons on a light draught of water. The 
vessel has been built to the order of Messrs, 
Stephens, Mawson, and Goss, of Cardiff and 
Newport, and is to take Lloyd’s highest class, In 
order to load cargoes of the bulkiest description, 
she has very strong web frames, thus dispensin; 
with the hold beams, The bottom of the vesse 
throughout is arranged for water ballast. The 
leading dimensions are :—Length, 285ft.; breadth, 
87ft. 6in.; depth, 20ft. 9in.; with poop for the 
a dation of the captain and officers, The 
engineers are provided for in neat apartments 
under the bridge, whilst the crew are berthed 
forward. In order to facilitate loadi and 
despatch, the winches and all deck machinery 
are very powerful, and of the latest designs and 
improvements, and embrace winches by Messrs. 
J. Smith and Sons, steam windlass by Emerson, 
Walker and Co., patent Victoria boiler by Clarke, 
Chapmanand Co,, and Hastie’s steam steering gear 
amidships. Powerful triple-expansion engines 
will be fitted at —— Messrs, Black, Hawthorn, 
and Co., of Gateshead. The vessel, which is the 
third built by the Blyth Shipbuilding Company for 
the same owners, was named the Dingwall by Miss 
Mawson, eldest daughter of Mr. Rowland 
Mawson, of Newcastle-on-Tyne, 

There was launched from the Jarrow yard of 
Palmer's Shipbuilding and Iron Company, on 
Wednesday, the 19th inst., the s,s, American, a 
large petroleum tank steamer built to the order 
of the American Petroleum Company. She is 
being constructed under the three-deck rule, with 
a long shade deck running far forward, under the 
specification and inspection of Messrs. Flannery 
and Blakiston, of London and Liverpool, and is 
fitted with the most modern appliances for quick 
loading and discharging in her intended trade. 
The vessel is 345ft. long between perpendiculars, 
by 43ft. 10in. beam and 29ft. lin. moulded depth. 
The machinery is placed right aft, and consists of 
engines 27in., 44in., and 72in., by 48in. stroke, 
taking steam from two large double-ended boilers, 
fitted with twelve Fox’s furnaces of large size, 
which will give the ship a very high pee sea. 
The vessel is subdivided into sixteen tanks, with 
a total capacity for 4500 tons of petroleum, water 
ballast being carried in the fore and after peaks, 
and in several tanks under the machinery suit- 
able for stowage of fresh water, and in addition 
she will be fitted with powerful evaporators. The 
bunkers have a capacity of 900 tons, sufficient 
for the outward and homeward voyage. Two 
very powerful Worthington pumps are fitted in 
a pump-room for rapid discharge of the oil cargo, 
and separate pumps deal with all water ballast. 
A large horizontal donkey boiler supplies steam 
for all pumps, winches, steam windlass, and 
capstans, The winches are specially arranged for 
handling this class of steamer. The ship is 
lighted throughout with the electric light, with 
ag —— for use S deck bas in port, 

e installation is specially arran, to compl 
with the new United Beaters Act with mBrer 4 
electric light on petroleum steamers. 

The steamer Samoa, the largest vessel yet built 
on the Wear, and indeed the largest cargo vessel 
in the world, was successfully launched from the 
zone of W. Doxford and Sons, Pallion, Sunder- 
and, before a large concourse of people on Satur- 
day afternoon last. The vessel, which is built of 
steel and classed 100 Al. Lloyd’s, is 465ft. long, 
52ft. breadth, and 36ft. depth, has a gross register 
of 6400 tons, deadweight capacity of 9250 tons on 
25ft. draught, and gross displacement of 13,600 
tons, The engines, also built by W. Doxford and 
Sons, have cylinders 30in., 49in., 78in., by 5lin. 
stroke, which are supplied with steam from three 
double-ended boilers, and will drive the vessel 
when fully loaded at a speed of 104 knots, She 
has been built to the order of Messrs, Crow 
and Rudolf, of Liverpool, on the spar-deck prin- 
ciple, with double bottom right fore and aft, and 
; oe wr oh i vessel has a 
orecastle 48ft., bridge 106ft., an 44ft. long, 
and is fitted with six watertight on iy The 
stern and rudder frames are of cast steel, manu- 
factured by W. Jessop and Sons, of Sheffield. 
She is fitted with nine 7 x 12 steam winches, a 
steam windlass, and three steam capstans 








one 
forward and two aft, all made by Clarke, Chap- 
man, and Co., of Gateshead, and eight derrick 


posts placed midway between centre line and side 
of ship, to enable cargo to be put well over ship’s 
side, The steering gear is made by Harrison 
Patent Steering Engine Company, of Manchester. 
There are two vertical donkey boilers to suppl 

steam to the deck machinery. The hull na | 
machinery have been built under the superintend- 
ence of Mr. F, J. Pilcher, of Liverpool. As the 
Vessel began to move slowly thé excitement grew 
intense, and much relief was expressed when she 
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12th October, 1892. 

ged Patrern Currers Grave, F. F. Swain, Lei- 
ces’ . 

18,284. Concrete Pavina Siass, &c, W. H. Pochin, 

Leicester. 

18,235. Scar¥ Pina, C. R. Hughes, Manchester. 

18,236. APPARATUs fur Heating Water, U, J, Chubb, 


London. 

18,2387. RoLep SuHeers for MaTHEMaTICAL Purposes, 
&. Human, London. 

18,238, Device fur Gas Meters, 8. Glover, T. Glover, 
and J. Critchley, St. Helen’s Corporation Gasworks. 

18,239. BronzinG Macnines, F, M. Mole, Birming- 


am, 

18,240. Hypravu ic Presses for Forcine, G. Hookham, 
Birmingham. 

18,241. StrRaw Carriers, J. G. Cooling and H. Webb, 


London. 
18,242, DyNAMO-ELECTRO Motors, T. P. Rennoldson, 
Ireland. 
18,243. Macuines for Mixinc Tea, W. Gilbert, 
London. 
18,244. Macuines for Parer Bacs, W. Gilbert, 
London. 


18,245, Packine of Tea, W. Gilbert, London. 
18,246. MouLDeD AxTiCLEs frum Peat, W. Smith, 


Dublin, 

18,247. PoLisuino Metat Articies, W. W. Hart, Bir- 

mingham. 

18,248. Lupaicatinc the Vatve Rop3 of Enaings, 

vwden aud H, Johnson, Loudon. 

18,249. Storrinc boxes of Steam Enoines, OC. McLaren, 

Manchester. 

18,250. Tikes for Cycies, &c., A. Slack and H. Holt, 
Manchester. 

18,251. Stone-BREAKING Macuines, G. Dalton, Leeds, 

18,252. Makino Repropuctions of Writina, J. Wilson, 


Glasgow. 
18,253. GLanps of Sream Encines, W. Haycroft, Shef- 


d. 
18,254. Burnine Liquip Fue, J. Gwynne and M. P. 
Chepournoff, Lonaun. 
18,255. GULLies and Dans, W. G. Crowand 8. Lehmon, 


London, 

18,256. Scent Cabinet, J. McHardy and A. T. Tyer, 
Chiswick. 

18,257. TRIPLE-EXPANSION Stream Encine, H. Davey, 
London. 


18,258. Composition for Osstructina the Passage of 
Hat and Sounp, A. M. Viggers, London. 

18,259. Markino Paper, M. Hart, London. 

18,260. Settina CircuLaR Saws, N. Donovan and T. 
Myers, Birmingham. 

18,261. Taeatment of Sewace, W. Warner, Not- 
ingham. 


ting 5 
18,262. Cutverts for ELecrric Mains, W. H. Scott, 
Norwich. 

18,263. ADveRTISsING, W. G. Hall, London. 

18,264. PHorocrapuic Cameras, R. Hartland, London. 
18,265. Puorocrapuic Saurter, R. Hartiand, London. 
18,266. Corrina Macuines, A. J. B ult.—(The Firm of 

Otto and Krause, Germany.) 
18,267. MANUFACTURE of Boot, &c., HeExs, A. Schick, 


vi . 

18,268. SLUBBING Frames, 8. H. Brooks, R. A. Doxey, 
and G, and P, Shaw, Manchester. 

18,269. Liré-cuarps for Tramcars, &., 0. H. Guest, 
Warwickshire. 

18,270. PorTsBuE Fuew Piant, A. J. Stevens, London. 

18,271. CLEANSING MATERIAL, E. H. Lawton and J. 
Carder, London, 

18,272. Saow Caszs, F. Mildon, London. 

18,278. Taprine Casks or Bakre.s, C. W. Wartnaby, 
London. 

18,274. Drivinc Gear of VeLocirepes, J. Davidson, 
London. 

—, TREATMENT of MetTats, M. Lewthwaite, 

ndon, 
=, BicycLte and Arr Pomp, E. D. Loane, jun., 


ndon. 

18,277. Dywamite Rocket, H. J. Haddan. — (The 
American Carrier Rocket Company, United States.) 

18,278. Bust Protector, M. Bendl, London. 

18,279. Divipers, A. Goeringer, London. 

18,230. Construction of Grip Pcates, H. Gardner.— 
(2. Francke, Germany.) 

a. ee and SHears, T. L. de Bruyn-Segers, 

mdon. 

18,282. Rotary Enornes, J. Lewthwaite, London. 

18,283. RatLway SIGNALLING Apparatus, F. 
Prokow, London, 

18,284. Muzzue for Doos, E. Bairstow and J. Nichols, 
Bradford. 

18,285. Trunks, &c , A. W. M. Keen, London. 

18,286. Daivine Cycies, W. Parr, London. 

18,287. Purses, C Crouch, London. 

18,288. AncHors, H. Charlton, London. 

18,289. Tires for Cycies, E. Burris, London. 

18 90, CLippinec Apparatus, F, Chapman.—{G. Massey, 
4s. South Wales.) 

\8,2vt. Macninge for Renperinc Meat Tenper, O. M. 
Arnold and J. M. Talkington, London. 

18,292. ALUMINIUM, H. M. hyndman -(J. Vandessluys 
France.) 

18,2938. Pneumatic Tires, W. Turner and W. E. 
Fearnhead, London. 

18,294. Sockets for Securine the Enps of Wire Ropes, 
G. E. Pyle and G. Elliot and Co , London. 

18,295. Propucrion of SpectacuLtaR Errects, A. L. 
Fyfe, London. 

18,296. Tires of Cycies, H. H. Leigh—(E Grenet, 


France.) 
18 297. Sirrinc Coats, A. Hegener, Germany. 
18th October, 1892. 
18,298. WateR-cLosets, M. J. Adams, London. 
18,299. Harmonic ANALYseER, A. Sharp, London. 
= INFLATABLE TuBEs of Cycues, J. B. Robertson, 


ast. 
18,301. Brazep Tubes for Cycie Forks, 8. Snell, Bir- 


ming! 4 
18,302. Stoves, &, P. F. Hoole and F. Druce, 
Sheffield 


18,308. Winpow Sac Fastener, J. Morrey, Man- 
chester, 


18,3)4. Memoranpa in Hats, H. Polak, Cheshire. 

18,305. Paper Cie, W. Seymour and J. H. Winter- 
bottom, Cheshire. 

18,306. Casu Tits, A. Armitage, Nottingham. 

18,307. Extractinac Gop, &c., from Ores, T. F. 
Barbour, Glasgow. 

18,308. Dressina Fur, B. Dunkerley and J. D. Kain, 
Manchester. 

18,309. Prevention of Fraup in the Use of Lasets, J. 
Rivett and W. G. Naylor, Manchester. 

18,810. Cases for Hotpine Cigarettes, D. McGreger, 


Ww. 
18,811. Guipina YaRN and Tareap, A. R. Miller, 
We 
18,812. Feepinc of Water of Sream Boivers, J. 
Gilmour, G Ww. 
18,818. SpHEeRIcAL Bopies from Gass, J. B, Adams, 
London, 
— Gear for Vetocirepgs, R. Checkley, Birming- 
— Macoic LANTERN Sipe Carrigrs, C. 0. Vevers, 


18,316. Brass Casep Iron Roppine, J. Walker, Bir- 
mingham. 


gham. 
18,817, GENERATING and AppLyinc Fumes, J. Watts, 





pag entered the water. She was named Samoa 
by Miss 


Alice C i 
peo, ice Crow, of Liverpool, daughter of the 


don. 
ne Winvow Buinp Apparatus, W. H. Nisbet and 
‘ 


cLaren, Glasgow. 


18,819. InFLatinc Trrgs, The Ixion Company, Ld., 
and A. J. Simpson, Crabb’s Cross. 

18,320. TeLescore TaBLzs, G. Letsch, London. 

18,321. Eve for Starr and other Rops, F. U. Sarjeant, 


Birmingham. 
eo TrReatinoG Fix, T. Cooper, jun., and 8. Cooper, 
—, Cork Rack Fitiinc Macutng, J. McEwen, 


ndon. 

18,324. SyrRuPING and Fitiine Borries, J. McEwen, 
London. 

18,325 Extracts of VecetaBLe Matters, F. T. Bond, 

Gloucester. 


18,326. Spinnin and Dovsuine Frames, J. Hargreaves, 


ndon. 

18 327. Caniner HAnpve Back Puate, F, C. Sarjeant, 
Birmingham. 

18,328. Gearep OrpinaRies, T. Coppock, jun., Man- 

chester. 

18,329. WEARING APPAREL Dress Fasteninos, J. Fergu- 
son, Bowdon, Uheshire. 

18,330. Propetuina VevLocipepes, L. A. Westwick, 
Mansfield. 

18,331. Vatve Tap Motions, J. Lindley and G. E. 

Sutcliffe, Manchester. 

18,332. BEER Sampuina Apparatus, W. H. Willis, 


Exeter. 
18,333. Prgumatic TirE, R. G. Glendinning and R. 
Crawford, Dublia. 
18,384. Repucine Bearine Fariction, J. E. N. Barnes, 
London. 
18,335. FacititaTinc the Trimminc of Lamp Wicks, 
K. Sundborg and W. W. Westcott, London. 
18,336. FLexiBLe MEraLiic Bets, F. F. Empson, Bir- 
miogham. 
18,337. Mop Guarps for Cycuies, A. Smith and W. L. 
gar, Glasgow. 
18,338. Lirg-savinG APPLIANCE, C. Gardner, Stockton- 


on-Tees. 

18,839. Cycies, W. Bown and J. Muir, Birmicgham. 

18,340. Locks for Swircues, J. Mundy and W. Keid, 
G Ww. 

18,341. Tea-pots, &c., G. G. MacWilliam, London. 

18,342. Looms fur Weavinea, A. Sowden, Halifax. 

18,348. Cycies, J. Hancock, London. 

18,344. HypRaULic Motor, H. G. Brain, Landon. 

18,345. WHEeeELs, W, O. Aves, Lndon. 

18,346. Pioments, H. C. Standage and C. Smith, 


London. 

18,347. Daivinc Gear for VeLocipepgs, J. F. Guild, 
London, 

18,348. Woop FLoorine and Pavements, T. Cuthbert, 
London. 

18,349. Locomotive Enaines, P. J. Livsey.—(J. Riekie, 
Indi 


ia. 

18,350. Cask Taps, J. E. Parr, W. Mabbutt, and M. M. 
Jacobs, Birmingham. 

18,351. Warp Divipinc Rops, H. Benn, Bradford. 

18,352. Game of SKILL, 8. Jones, Liverpool. 

18,353. Ruvers, P. K. Bennett, Manchester. 

18,354. Penno.ipers, G. Abbott, London. 

18,355. MecuanicaL Moror, G. H. Jones, London. 

18,856. ALARM for PeRamBULaTors, &c, W. T. Fox, 
London. 

18,357. EvectricaL Switcnes, 8. T. Wyand and L. 
Schramm, London. 

18,358. Treatment of TextiLe Faprics, A. F. B. 

mess, London. 

18,359. Execrric Recuvators, A. L. Davis, London. 

18,360. CLeaRING STRarINiNG Grips in WATER CouRSES, 
F. Correll, London. 

18,361. Fasteninos for Sores, &c, J. Piesen, F. 
Federer, and V. Kabrna, London. 

18,862. CrrcuLaR Kwyittinc Macuines, B. Kerr and 
I. L. Berridge, London. 

18,863. Dynamo-ELEcTRIC Macutres, J. P. Thomas, 
London. 

_ Macaines for Taprinc Mains, W. 8. Payne, 

ndon. 

18,365. Rose Heaps or SPRINKLERS, J. Weyer, London. 

18,366. Car Coup.inos, J. A. Wiswall, London. 

18,367. Fotpine TaBLe, A. Blum, London. 

18,368. PROPELLING AERIAL VewsELs, J. Fritzpatrick, 
London. 

18,369. Braces, W. W. Cook, London. 

18,370. Patant RecTirigr, A. T. Harris, London, 

18,371. Nats, &c., B. Bloom and A. Finkenstein, 


London. 
18,872. bappLEs of Bicycies, &c., J. A. Lamplugh, 
London. 
18,373. Hanpies of Vevocipepes, J. A. Lamplugh, 
mdon. 
18,374. Sicut Feep Lusricators, W. W. Branston, 
London. 
—, Curtine Brean, J. H. Pett and R. Matthews, 


on. 

18,876. Hanp Brusues, A. Middleton, London. 

18,377. APPaRaTUs for Use in Games, J. Gamble, 
London. 

18,378. CoLLAPsIBLF Boxes, E. J. Earle and F. M. Earle, 


London. 

18,379. Coat Weicninc Macaines, W. J. Cotton, 
London, 

18,380. PerMANENT Way of Raitways, O. M. Knox, 


London. 

18,881. Strap Fasteninos, H. H. Lake.—(H. M. Tile- 
ston, United States ) 

18,382. PHotocrapmic Apparatus, W. A. Edwards, 
London. 

18 383. Rock Borinc Macutnes, A. J. Boult.—(L. 
Thomas, Belgium ) 

18,384, Vicar UUrTER, T. J. Daley, London. 


14th October, 1892. 
18.385. BorLer Composition, H. Davis and J. Warren, 


rby. 

18,386.  Sevosrasta Lamp Bracket, A. Juggios, Bir- 
mingham. 

18,387. Constructinc Toxsicco Pipes, A. Willis, 
Walsall. 


18,388. Construction of Pennotpers, W. H. Good, 
Bradford. 


18,889. ConTRoLLine the Surety of Arr to Stream 
BorLer Furnaces, J. Howden, Glasgow. 

18,390. Enpiess Aprons, J. Clarkson aud R. Jack, 
G 


w. 

18,891. APPARATUS for Pressinc VecETaBLrs, J. T. 
Weston, Manchester. 

18,392. Fitters, F. 8. Arnold, Manchester. 

18,393. INFERENTIAL WATER MetsR, A. W. Brightmore, 
Warrington. 


gton. 
18,894. MANUFACTURE, &c., of ALUMINIUM, W. Mills, 
London. 


18,395. Sizinc Fisrovs Marteriats, 8. W. Wilkinson 
and R. A. L. Hutchinson, Manchester. 

18,396. ADJUSTABLE CLIP for ToBacco Pipss, J. Badger, 
Birmingham. 

18,897. VsLociPeDE Pneumatic Tires, I. W. Boothroyd, 
London. 

18,398. Rrrose Furnaces, B. D. Healey and G. 
Southern, Lancashire. 

18,399. TeLEPHOvE Switcu, R. Whitehead and A. 
Doxey, Sheffield. 

18,400. ManuractuRE of the Frames of Bracsgs, &, 
tT. Walker, Birmingham. 

18,401. SteamsHip SreeRino Gear, O. Schleicher, Man- 
chester. 

18,402. Wire Matrresses, A. Rathbone, M 

18,408. CarILpREn’s Hoops, T. C. J. Thomas, London. 

18,404. Tope Expanpers, R. J. Threlfall. London. 

18,405. Woo. WasHina Macuines, H. Ackroyd and T. 
Ambler, London. 

18,406. ADsusTaBLe Bracket for SHetves, W. Parfrey, 
W. V. James, and J. P. Hall, London. 

18,407. Praintine, &c , Paper Baos, J. 8. Birnesohn, 
Manchester. 

—_ Tack.E for Restive Horses, F. V. Nicholls, 

mdon. 
18,409. Seavinc Cans, R. A. Sloan and J. E. L. 
rnes, Liverpool. 


— 








18,410. A MovaB.e Corner Box Pare, C. Dobson, 
Leeds. 


18,411. Stopper for Borries and Jars, J. Bentley, 

Birkenhead. 

ne. ere PorTaB_Le Hat Horner, A. B. Pilcher, 
a) A 


rga 
18,418. Wee. Tires, G. Barker, Staffordshire. 
18,414. RenswaBLe Furnace, A. Gracie, Dumbarton- 


shire. 
18,415. Katerposcorgs, T. Crawford and J. Gorham, 
Londo 


nD. 
18,416. Warproses, J. B. Crosby, Liverpool. 
18,417. Sopa Warer Macuines, J. Meadowcroft, 


alifax. 
18,418 Hopper for TrovcH Coat Wasuerse, G. E. Allen, 


aryport. 
18,419. SWEEPING Macuines, J. Bradbury, Cheltenham 
18,420. FLoor Coverines, The Patent Inlaid Linoleum 
Company and A. 8, Oetzmann, London. 
= ConverTiInG Motive Power, H. McGraw, 


on. 

18,422. Se_y-ctosinc Inxstanp Lips, W. R. Baker, 
Wallington. 

18,428. Cueckinc and InpicaTiInG APPARATUS, R. 
cox, London. 

18 424. LetrerPRess Printinc Macuing, J. Bennett, 
Blackburn. 


18,425. oes Gearina for Cycizs, &, J. Ragoucy, 


on, 
18,426. Joints for TusutaR Parts of Cycuzs, J. 
Ragoucy, London. 
18,427. Larne Artracument, D. F. Levesque. — (R. 
Norwell, United Stutes ) 
18,428. Pumps, D. F. Levesque. —(R. H. Raprager and 
. M. Shaw, United States ) 
18,429. Drinxinc Fountain for Fow s, F. G. Batsford 
and J. H. Werner, London. 
—, Toornep WueeL, J. Lindsay and C. F. Taft, 
mdon. 
18,431. Tripop for Cameras, J. Hewitt, London. 
18,432. Brock System for SIGNALLING, W. R. Sykes, 
jun., and J. P O'Donnell, London. 

—— for Furniture, &c., W. T. Jaques, 

mdon. 
18,434. ImpLement for Openine Tins, C. Moss and J. G. 


Merser, London. 

18,435. Perroteum Lamps, E. C. A. Robillard, 
London. 

18,436. Locks, E. Bumford, London. 

18,437. Grove for Swimminc Porposss, W. Robinson, 
London. 

— MusicaL InstruMents, J. F. C. Abelspies, 


mdon. 

18,439. Boots and Sos, T. Fisher and J. W. J. 
Smith, London. 

18,440. Coops, J. Collingwoud, London. 


18,441. Cuains for Putigys, C. A. Jensen.—(W. M. 


rs 
18,442. LapuE, C. A. Jensen.—_{W. M. Walters ) 
18,443. Purry or MakINE Givg, C. A. Jensen.—(W. M. 


Walters ) 

18,444. Gear for Cycies, W. Bryce and A. Jack, 
London. 

18,445. Pumps, P. Tarda, London. 

18,446. Furnaces, L. Berg, L. Klasen, and J. Rottinger, 
London. 

18,447. SasH Fasteners, 8. J. Payne, London. 

18,448. Manuracturinc Guass Pipes, P. Sievert, 


London. 
18,449. Fastenine for Bo.ts, E. Edwards. —(J. M. 


Dowsett, New Zealand ) 
18,450. Pianorortes and Orcans, W. Willeringhaus, 


mdon, 
18,451. Soap, M. Perls, London. 
18,452. Zinc Rops for Breus, J. Green and G. Turner, 


London. 
18,453. Nozzie for Dispersinc Arr, J. E. Sears, 

on. 
18,454. Cammney Cow. or VenTILator, J. E. Sears, 


London. 
18,455. Roor VentTitatinc Means, J. E. Sears, 


ni 

18,456. 
, London. 

= Fire-escare Lapper, A. Starman and A. Colson, 


mdi 
18,458, 
Lond 


on, 
IncrEasinG Dravout to Fire Praces, J. E. 


on. 

Securine Raits to Sieepers, W. H. Gruit, 
on. 

18,459. TEMPERATURE INpicaToR, D. A. Douglas, 
London. 

18,460. Comptnation Toots, J. L. Drouilly, Liver- 
pool. 

18,461. Cuest Protector, &c., E. H. Winchcombe, 
Lond 


ion. 

18,462. Steam WuisT es, J. Einig, London. 

18,463. PLumBers’ CLamps, J. H. Ash, London. 

18,464. ENveLorpe for Pyeumatic Tires, P. de Laet, 
London, 


15th October, 1892. 


18,465. Sounpinc Apparatus, F. W. Golby.—(P. Bins- 
Jeld and H von Gieissenberg, Germany.) 
18,466. AtomiseR, &c., F. W. Golby.—(H. Wolf, Ger 


many.) 

18 poo Alk-TIGHT Packinc Srrips, M. Hedges, 

ndon 

18,468. Cameras, W. Snelgrove and F. Carver, Bir- 
mingham, 

18,469. Pinktinc WHEEL, R. Rees, London. 

18,470. Stanp for TeacHine Porposzs, W. J. Weaving, 
Bexley Heath. 

18,471. Cyc.es, G. Pirnie, Dundee. 

18,472. SaeaRinc Macuines, &c., A A. Beissel and F. 
Errenst, London. 

18,473. ANTI-FRICTION Ro.tuers, M. O. Reilly and W 
Campbell, Belfast. 

18,474. Water Fitters, J. McKenna, Belfast. 

18,475. Looms for Weavinc, H. A. Foster and S. 
Holroyd, Halifax. 

18,476. VaLves for Steam Enoines, F. Rollason, Bir- 


ming’ . 
18,477. WaTeR-cCLoset F.iusHinc Apparatus, J. HB, 
Igin. 
18,478. Danby Rout, G. H, May and A. Cousland and 
Co., G Ww. 


18,479. Pyevumatic Tires, J. D. Johnson, Manchester. 
18,480. VeLocirpepes, J. N. Birch and J. Asbley, 


Leicester. 
ae. Mopet for Teacninc Geometry, J. A. Walker, 
gow. 
18,482. Parcen Binpinc Frame, I. Appleton, Man- 
ester. 
18 ot Macuine for Finisuine Brains, W. T. Garnett, 


18,484. Asn Sirter, H. Terry, Redditch. 

18,485. Drarsace Appiiances, B. R. Phillipson, 
Dublin. 

18,486. Cycte Sapp.rs, C. H. Brampton, Birmingbam. 

18 487. Fastener for PastesoarD, C. F. Graupner, 
Sheffield. 

18,488. Detonatinc Compounp, R. T. Plimpton and 

M. W. Travers, London. 

Hat Hotper for Seats, Forms, &c., F. Carter, 
Brighton. 

18,490. ImpRinTING ToBacco Pipes with Devices, W. 
Reynolds, Birmingham. 

18,491. Cycie Stanps, J. 8. Sliter, London. 

18,492. Hotpers for Baus of Twine, J. Wilcock, 
Manchester. 

18,493. Guiues, E. J. Preston and W. Spinks, 
London. 

18,494. Optarninc Metats from Ores, J. M. Stuart 
and J. W. Cohen, London. 

18,495. OBTaintnc Merats from Ores, J. M. Stuart 
and J. W. Cohen, London. 

18,496. Propuction of Crystats, &c., J. Morris, 


18,489. 


Ww. 

18,497. Brakes for Tram Cars, W. Westmoreland, 
Stockton-on-Tees. 

18,498. Distnrectinc ToiLet Paper, J. McHardy and 
M. E. A. Wallis, Chiswick. 

18,499. Locomotive WuH«eE.s, W. Pitts and R. Hosking, 
Bristol. 





18,500. New Mepicinat Preparation, W. A. Taxt, 
Glasgow. 








382 


THE ENGINEER 





Oct. 28, 1899, 








18,501. Trres for Cyrctes and other Venicies, W. 
Stevenson, London. 

18,502. Construction of Sipe IntrRcostaL STRINGERS 
in Suips, G. W. Livewright, Hartlepool. 

18,503. Prrce Drivine Cuarns, H. Renold, Manchester. 

18,504. Means of Connection Between the Movunt- 
incs and the Exps of Tupes of Cycuzs, E. Lisle, 
London. 

18,595. Suppiy of Evecrriciry to AERIAL MACHINES, 
C. Casalonga, London. 

18,506. Warets of Rotter Skates, W. Cowper-Coles, 
London. 

18,507. Pweumatic Trres, R. Haddan.—(l. Van den 
Broeck, Belgium.) 

18,508. Steam Borter Fire-Boxes, C. R. Bonne.—(/. 
Koll, Austria.) 

18,509. A Hanp Toot for Drivine StaPcesinto LEATHER 
Bettixe, 8. C. Davidson, London. 

15,510. Mettinc Guass, J. C. Mewburn.—(B. F. W. 
Hirsch, Germany.) 

18,511. Game, R. Percy, F. W. Simpson, and L. Perry, 
London. 

18,512. Fastenrne for Curtains, W. W. Horn.—(4. 
Baker, United States.) 

18,513. Gas Exornes, F. W. C. Cock, London. 

18,514. Ranox-Finpinc Apparatvs, P. J. R. Crampton 
and W. O. Smith, London. 

yo FrreE-scREENS and AsH- pans, J. Fisher, 


on. 

18,516. Evecrro- preposition of Mztats, E. N. A. 
Picard and J. A. Taniére, London. 

18,517. Vevocrpepses, 8. Waterman, C. H. Luther, jun., 
and K. Lee, London. 

18,518. Crank Winp.assgs, F. 8. Manton, London. 

18,519. Cigar Pips, C. G. Leak, a 

18,520. TeLEPHONE TRANSMITTER and Receiver, R. K. 


Boy! mn 

18,521. APPARATUS for Burninc Perroteum in Sream 
Bouter Furnaces, H. H. Lake.—({Tomaso G. B. De 
Ferrari di G.B., Italy.) 


17th October, 1892. 


18,522. AvromaTic Fiusn Water Ciosets, P. Mooney, 
Manchester. 

18,523. Hee. Scovurnrnc Macurves, W. R. Mudd and A, 
Pochin, London. 

18,524. Vatves for Sprivxiers, G. Mills, Manchester. 

18,525. Form of Pneumatic Tire, A. H. Tyler, 


mdon. 

18,526. PerroraTep UMBRELLA, J. Bousfield, York. 

18,527. Sort Soap, J. Brown, Bradford. 

18,528. Caces for Dyersc and Scourine Yarns, W. 
Laidlaw, Bradford. 

18,529. Warzrway SmoxKe-sox, 8. Naylor, Halifax. 

18,530. Srreer CLeaninc Macuryes, W. C. Morison, 


Devon. 

18,531. Preventinc Scaves in Steam Borers, G. P. 
Gardner, Glasgow. 

—_ Mar Carts, &c., A. Plantand H. Alexander, 


iw. 
18,533. Harp Soar, J. Brown, Bradford. 
18,534. Brower for Domestic Frrepiaces, J. Gregory, 


London. 
18,535. Cocoa and CHocotatz, R. W. Leftwich, 


ondon. 

18,536. Canpinc Macutngs, I. Ickringell and A. Smith, 
Keighley. 

18,537. VeLocipepes, W. C. Burton, oy 

18,538. Conpurr for ELectric Conpuctors, T. Wallace, 


mdon. 
18,539. Nerpie Cases, B. and E. J. Harris, Birming- 
18,510. LrrgocraPHic Takinc-orr Macuine; 4H. 
08 


% a 

18.541. Toy, E. Chalmers, London. 

18,542. Supports for Execraic Arc Lamps, J. K. 
Grindrod, Manchester. 

18,543. Macuinery for Winprnc Yarn, C. W. 
Lancaster, J. T. Haworth, and J. H. Pilkington, 
Halifax. 

18,544. Terminats of Pictures, &c., J. R. Quiggin, 
Birmingham. 

18,545. CaLtcuLaTinc Macuines, M. Hearn, London. 

18,546. Frence Hornas a SusstiTute for WHALEBONE, 
Brough, Nicholson, and Hall, Staffordshire. 

18,547. Carnvine TaBie Tops, H. E. Yates, Birming- 


18,548. Matcues for Licutmsc Purposes, J. Somer- 
ville and D. Morrison, Mid-Lothian. 

18,549. Gear for Front Detvine Bicyciss, T. Coppock, 
un., Manchester, 

— Harris’ Dress Protector, T. Harris, Latch- 
‘01 


18,551. SUSPENSION Apparatus for Lamps, M. Koéckritz, 


Cologne. 
18,552. Workinc Rotation Mcp Press, H. Kohl, 


logne. 

18,553. Lockets and Prspants, &c., J. Stephens, 
London. 

18,554. Receipt Books, E. A. Boyer, Manchester. 

18,555. Portaste Warer, J. L. shorrock and J. J. 
Whittaker, Accrington. 

18,556. Coimngzy Pots and Vents, J. H. Heip, Man- 
chester. 

18,557. Sartryc Boats and Yacurts, H. P. Hogh‘on, 
Manchester. 

18,558. Locks, W. W. Pellett, London. 

18.559. Connection between Taps, &c., A. Orme, 


on. 
= West Ssootixc Gatizry, W. Wright, 


on. 

18,561. Bopsrys, G. Paley, London. 

18,562. Frames of VeLocipepes, C. M. Linley and J. 
Biggs, London. 

18,553. Macnines for Formine Strips, J. H. Ball, 
London. 

18,554. VeLocipepes, W. Hawes, London. 

a Pyrevmatic Tires and Rims, C. M. Linley, 


on. 

18.566. ARRANGEMENT of Putteys, R. E. Bradford, 
London. 

18,567. Toy Squirt, F. Bernstein, London. 

18,568. Suspenpinc PerampBuators, C. E. Cowtan, 
London. 

18,569. Bert and Rorz Putieys, E. Hammesfahr, 
Londo. 


mn. 
18.570. Frames for use in Saarr Sivxrne, A. Simon, 


on. . 

18,571. Suprpry of Periopicats by Macurnes, W. 
James and A. Kelvie, London. 

18,572. Propucinc Sxeets, P. Jensen.—(E. Stiemer and 
M. Zeigler, Germany.) 

18,573. Hay Tsppinc Macutxes, T. Spendilove, 
London. 

18,574. Loapinc and Carryina Hay, J. Gretton, 


London. 
18,575. Drymsc Cray, H. J. Haddan.—(F. D. Cummer, 
United States.) 
18,576. Wueers of VeLocrpepes, &c., W. Doig, 
London. 
oo Inkinc Mecuanism for Printinc, P. Hooker, 
mdon. 
18,578. Motive-powerR Escrxes, T. McCarter and T. 
per, London. 
18,579. Lockinc-up Type, T. McCarter and 8. Starrett, 


mdon. 
18,580. Braces, Harness, and the like, G. Woodsford, 
mdon. 
18,581. Heatinc Incuixep Gas Retorts, D. Terrace, 
London. 
18,582. Automatic Saruty Appuiance for Gur, &c., 
, W. Moore and Grey, Ltd., and W. Harris, 
London. 
18,583. Comn-FreED Apparatus, F. T. Rushton, W. D. 
Gooch, and J. Robbins, London. 
——— Borers and Frrnaces, W. R. Renshaw, 


mdon. 
18,585. Groves, J. Upsdale, London. 
18 586. Hotpers for Matcu Boxes, J. Anderssen, 


adon. 
18,587. Drivinc MecHaniem for Wixcues, J. Scott, 


ion: 
18,588. Pregs, T. Quinlan, London. 








18.589. Bucxtes for Srraps, J. and D. Colliander, 
London. 
ay nek Suspenpers for UmBre.ias, Xc., J. Goodwin, 


ion. 
18 591. ie and So_vent Suppuier, A. Lawson, 
Li 


ve le 

18,592. Power-sToRING Brake Apparatus, C. Saggo, 
London. 

18,598. Boots, G. J. Cheney, London. 

18,594. Pneumatic Tires, J. B. Smith, London. 


18th October, 1892. 


18,595. Furnace Bars, E. Johnson, West Cowes, 

18,596. Exvevorgs, W. H. Blackwell, Hooley Hill, near 
Manchester. 

18,597. Wire Nart Maxine Macarnes, F. Hadley and 
Co. and T. Clarke, Birmingham. 

18,598. Iron Sutruats, F. P. Candy, London. 

18,599. TRawL Heaps of Fisninc Gear, J. Kennedy, 
Glasgow. 

18,600. Jorwts for Arracninc Mera Pirss, W. 8. 
Dempster and J. Crawford, Glasgow. 

= Taste Game of Miniature GoLr, T. Robb, 


lasgow. 
= Evectricat Apriiances, 8. D. Smith and O, J. 


on. 

18,603. WATER-CLOSET FLUSHING CisTERNS, F, C. Lynde, 
Manchester. 

18,604, Firtinc Biocks, W. Stevens, Northampton. 

18,605. Biocks of Fvet, G. Hiittemann and G. Spieker, 
London. 

18,606. Posta, Wraprers, 8. T. James, Exeter. 

18,607. ALTERING PressuRE on Gas, R. W. B. Creeke 
and H. R. Balfour, Dundee. 

18,608. Toot, R. Lloyd.—{@. Gray, United States.) 

18,609. Crimax Square Driit, H. and W. J. Jennings, 
Isle of Wight. 

18,610. TupuLaR Parts of Cyvcie Framinos, B. Rose, 
Birmingham. 

18,611. Schoo. Desks and Firtinos, 8. and J. Smith, 
Birmingham. 

18,612. HorsesHogs, C. B. Hulbert, Manchester. 

18,618. Roratinc Cutter, A. B. Brown, G ow. 

18,614. Wueets for Cycies, &c., J. Jackson, London. 

18,615. Caarcine Gas Retorts, W. Fiddes, Bristol. 

18,616. Quick-acrion WeicHine Macuine, W. Clark, 
Newbridge, near Newport. 

18,617. Cuimney Cow xs, E. Smith and 8. Perry, Bir- 
mingham. 

18,618. Sasu Fasteners, A. 

18,619. Banp Saw MACHINEs, 
chester. 

18,620. Cuarcrsc Reservorrs of Gas Enoines, J. E 
Weyman and G. W. H. Ellis, Sheffield. 

—, Movtprsc Ics, A., F. W., and H. Thompson, 


on. 

18,622. Metatuic Factnc Prates, L. L. Sagendorph, 
London. 

18,623. SectionaL WarPine Macuines, W. H. Hacking, 
Manchester. 

18,624. Srzam Generators, H. Goering, London. 

18,625. Cuvck, I. J. Evaos, Birmingham. 

18,626. CicanETTe Maker, G. Lynn, Kingston-on- 
Thames. 

18,627. Fasteninc for Door Knoss, J. F. Thorrold and 
J. Kendrick, Redditch. 

18,628. Rows and Trres of Waeets, A. I. Rath, Bir- 


mii ; 
18,629" Wixp Motors, W. J. S. Barber-Starkey, Man- 
cheste: 
18,630. 


on-Tyne. 

18,631. Propucinc, &c., Frower Ports, J. Slack, 
Nottingham. 

18,632. Sprinc Burrers, R. H. and J. R. Sharples, 
Oswaldtwistle. 

18,633. SHavine Brusn, E. W. Gaskell, Halifax. 

18,634. TaBLes, J. R. Learoyd, Halifax. 

18,685. Horse Cotiar, R. Lovely, we 

18,636. SLow Compustion Stove, E. de Pass.—(H. Sere- 
briakoff, France.) 

18,637. Stzam Generators, F. E. Hosmer, London. 

18,638. INTERNALLY Firep Steam Boers, E. Brook, 
London. 

a CorrvucaTinc Metat Sxeets, C. W. Dempsey, 


ion. 

18,640. PLovce SHares, R. Bawden, London. 

18,641. Lerrers for Wixpow Dispiay, W. Mcseley, 
London. 

18,642. CiutcHes, 8. Ford, London. 

18,643. Cotoun Printinc Press, H. E. Grandy, 
London, 

18,644. CrncuLaR Kwittinc Macuines, H. A. House- 
man, London. 

18 645. Rackets, C. Beecroft, London. 

18,646. Packinc Articues, H. H. Lake.—(R. H. Thomp- 
son and H. D. Norris, United States ) 

18,647. PHotrocrapHic Camera, H. H. Lake.—(J. Felter, 


nton, Birmingham. 
. N. Robinson, Man- 


r. 
HECK or Lock Botts, J. R. Moore, Newcastle- 


rance. 

18,€48. Makinc Manure from Sewace, J. Carter, 
London. 

18,649. Reoisters, H. J. Haddan.—(The National Cash 
Register Company, United States.) 

18,650. SUPPLYING ARTIFICIAL Manures, C. Doctor, 


ndaon. 

18,651. Tyre Castinc and Fiyisninc Macuines, A. 
Fels, London. 

18,652. Nomperinc Macuinzs, B. J. B. Mills.—(£. G. 
Bates, United States.) 

18,653. Brakes for WHee.ep Venicies, I. Cahn, 
London. * 

18,654. Pipes, M. E. Poupard, London. 

18,655. Burtprnes, H. Shaw, London. 

18,656. REFRIGERATOR, R. B. Horne and D. Collins, 


on. 
18,657. Recepracies for Cinpexs, &c., G. A. Gretton, 
Lond 


on. 

18,658. Comprsep Letrer and Esvevopr, L. Fitz James 
Hindry, London. 

18,659. Permanent Way of Raitways, T. E. W. Fay, 


on. 
18,660. Frax Sprnninc Macuinery, G. Horner, 
ndon. 
18,661. ELecrrica, CommunicaTion between Sairs, J. 
H. , London. 
—_ ConTROLLING Sxips’ Ruppers, J. Christensen, 


don. 

18,668. James for Doors and Wixpows, M. Classen, 
London. 

18,664. Cotoun Printinc Macurines, J. L. Davies, 
London. 

18,665. Heatinc and C.eansinc Inpico, H. 8. 
Elworthy, London. 

18,666. DisHes, A. J. Boult.—(7. L. de Bruyn-Segers, 
Holland ) 

18,667. Rivettinec Stapies, A. Riekmann.—(G@. Kleim, 
Germany.) 

18,668. CycLes, H. Chapman, London. 
18,669. Fittinc Cartripcss, W. and H. Blake, J. A. 
Bartholomew, and C. W. Summerskell, Liverpool. 
18,670. Frere Grates, A. J. Boult.—(8. Fossati, /taly ) 
18,671. Crrcutar Knittine Macuines, J. Johnson and 
J. A. A. Barfoot, London. 

18,672. Scoot Desks, C. 8. Barnes, London. 

18,673. Corn - FREED STRENGTH - TESTING APPARATUS, 
A. J. Boult.—(0. Schlegel, Germany. 

18,674. Fue, Economiser Lips, Sir E. Green, Bart., 


on. 
18,675. Amma. Trovons, W. Fletcher, London. 


19th October, 1892. 


18,676. Bicycie, W. E. Corrigall, London. 
18,677. Cycizs, F. J. Walker, Birmingham. 
18,678. Pepats for VeLocipepes, A. C. 


London. 
18,679. Bits or Biapes of Coat, &c., Forks, J. Mills, 
L 


ye. 
18,680. NicuT-Licuts, J. Yonge, Brighton. 
18,681. Unperorounp Conpvuctors, 8. W. Baynes, 


Davison, 


Bradford. 
18,682. Fixinc Exastic to Rims of Wueets, G. Rydill, 
Sheffield. 





18,688. PapER-MAKING Macutnes, G. McNeill, Glas- 


gow. 

18 684. CuarcoaL Irons, 8. Brook, Halifax. 

18,685. Pyeumatic Tires for Cycies, I, Evans, Bir- 
mingham. 

18,686. Hat Suspenper ATracuMeEnts, H. Tipper, Bir- 
mingham. 

18,687. Truginc Furnace Movutus, J. Nodder, 
Sheffield. 

18,688. Workmen's Cans, F. Gill and W. Goodall, 
Sunderland. 

18,689. Bracket Fioor Piates, G. W. Sivewright, 
Stockton-on-Tees. 

18,690. Frxinc Bow Rixos to Warcues, W. W. Wade, 
London, 

18 691. Friction Gear and CLurcnes, F. W. Lanchester, 
Birmingham. 

18,692. InpustTRiaL Sieve Scacpsr, W. G. Lloyd and G. 

ch, Hereford. 

18,693. Stationery Capwet, G. 8. Hadfield, om a 

18,694. Mavrt Cieaninc Macuines, C. E. Mumford, 
Bury St. Edmunds. 

18,695. Bannister’s New Exvectric Rattway Sienat 
and Pornt Workino System, C. A. nister, 
London. 

18,696. Manvuracture of VeLocipepe Prpats, F. W. 
Lanchester, Birmingham. 

18,697. AtremPpeRaToRS, G. Morris and J. H. Howell, 
Bristol 


18,698. Sewinc Macutnes, C. Mundy, Glasgow. 

18,699. Pickina Motions of Looms, W. Grimshaw, 
Manchester. 

18,700. Certina Roses, T. G. Poole and Woodhouse 
and Rawson United, Ld., London. 

18,701. Convertinac Reciprocatinc Motion, J. H. 
Griffiths, London. 

18,702. Gas Enoing Governors, A. A. Dorrington, J. 
8. Walch, H. Coates, and T, Cuttle, Manchester. 

18,703. Gas Macuine, H. J. Allison.—{F. W. Bardsley, 
United States.) 

18,704. Soup Pirate, J. Thornber and G. Rogerson, 


eshire, 

18,705. Out-poor or Vapour Lamps, 8. Noton, Man- 
chester. 

18,706. Typz-writers, J. Hickisson, London. 

18,707. Centrine Crrciss, J. W. Bradley and D. Black, 
Bradford. 

18,708. Sprsninc Macuinery, W. Wadsworth and R. 
Hartley, Bradford. 

18,709. Curr Apsuster, W. Pearce and G. Taylor, 
Birmingham. 

18,710. Perroceum Enornes, T. Bell and W. Norris, 

rmingham 


ng . 
18,711. Governors for Strzam Enornes, E. C. Mills, 
anchester. 
18,712. Eve-ciasses, W. M. Whitehouse, Hastings. 
18,713. Wrappers for Tosacco, E. C. Gem and F, W. 
Taylor, Birmingham. 
18,714. Kerrtes and Savucerans, J. Hughes and J. 


ng, don. 
18,715. Woven Fasrics, W. E. Heys.(F. Langjahr, 


rance. 

18,716. Caste Conpuits, A. K. Foote and H. R. 
Potter, Glasgow. 

18,717. Warerproor Fasrics, G. Mitchell and M. J. 
Aggersburg, London. 

18,718. SELF- REGISTERING Bortties, G. F. Bowry, 
London. 

18,719. Cycizs, W. Phillips, London. 

18,720. Apparatus for the Dirpino of Seep, W. Blake, 


London. 

18,721. Maxine Inxs, R. J. Friswell and F. H. Leeds, 
London. 

18,722. Kyittinc Macuines, J. and W. Hearth, 


mdon, 

18,723. Ear Trumpet, M. E. Phillips, London. 

18,724, Cycies, G. E. Bowen, Birmingham. 

18,725. Recrrracies for Storrne Cigars, C, H. Stan- 
bury, Horley. 

18,726, Cuatn for Drivinc Vetocipepes, R. H. Lea, 


mdon. 

18,727. Creaninc Tinnep, &c., Pirates, T. J. Rickard, 
mdon. 

18,728. Siip Lixxs or Covrpiincs, H. W. Umney, 


on. 
18,729. Wage. Sxares, B. J. B. Mills.—(N. Bresson, 
France 
18,730. Bricks for Buitpinc Purposes, J. J. Hess, 
n. 


on. 

18,781. Tosacco Pipg, J. A. Coles, London. 

18,732. ALTERNATE CURRFNT Arc Lamps, J. 8. Fairfax. 
—( Messrs. Schuckert and Co., Germany. 

18,733. GrinpInc Macuine Mecuantem, J. 8. Fairfax. 
—( Messrs. Echuckert and Co., Germany.) 

18,734. Surnrace Grinpinc Macurines, J. 8. Fairfax.— 
(Messrs Schuckert and Co., Germany.) 

18,7385. Paint or Cement, H. H. Lake.—(L. Enricht, 
United States ) 

18,736. CrncuLar Kwittine Macuines, 8. Davis and J. 


, London. 
18,737. Fives for Sampce Sueets, &c., 8. Strauss, jun., 


ndon. 
18 738 Brakes for Raitway Trucks, A. J. McInerny, 
mdon. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 


481,850. Arm Compressor, M. Dillenburg, San Fran- 
cisco, Cal.—Filed April 17th, 1891. 

Claim.—An improved air compressor corsisting of a 
cylinder, a piston-rod, a piston ving an exterior 
sleeve provided with an annular groove around its 
interior near the bottom and a bevelled valve seat 
around its interior near its top, said piston having a 
web whose lower end is smaller than its body, a ring 
between the web and sleeve and occupying the groove 
of the latter and the reduced portion of the former, 
and eerving as the means for locking the sleeve to the 
web, but allowing of the ready separation of these 


(481,850) 














parts, said web having a central opening with opening 
I upon each side thereof, and a central chamber, 

spring in said chamber, a valve at the upper end of the 
piston-rod and a guide collar on said rod below the 
valve, said central opening and inner walls of the 
chamber serving as bearings for the piston-rod and 
guiding collar, respectively, and as reinforces for the 





—— 
“a 


upper end of the piston-rod, all constructed combin, 
and arrap to operate substantial], ; od, 
— ged pei Y as herein de. 
481,861, Curren Heap anp Kuirr, G, Grot: 
7 bmersy June 28rd, 1891. . *, Ottumuea, 
im. ie combination, in a cutter 
the two equal parts having their sennt-olrcular at 
pheries grooved or patterned, with semi-circular walls 
pesvocting from the side of the cutter head and excen. 
ric with the peripheries thereof, said walls havin, 
their outer surfaces tapered or coned. an annular ted 
having its internal surface coned to fit said walls, anf 
thereby secure said parts in offset positions ‘with 
= to one another, and an opening concentric 
with said walls and ring to admit the arbor, and the 
pro: aang otges of said two parts being ‘sharpened 
and parallel with the axis of the wheel, substantially 


(481.86]] 





as described. (2) The combination, in a cutter head 

of the two parts 2 and 3, each of a semi-circular form’ 
having the patterned pare and each provided 
with a tapering channel 19 and semi-circular walls 1} 

said walls being tapered and excentric with the peri: 
pheries of the two parts, with the webs between the 
said walls and the outer portion of the cutter head 
the annular clamping ring to engage said tapering 
wall, and the sharpened edges 7 and 8, said parts being 
provided with slots 15 and the chambered ends 16, ali 
substantially as described. , 


481,871. Spruit Putrey, D. G. Reitz, Berlin, Pa,— 
Ctaimn ty I 15th, a a th 
im. na t pulley, the opposite adjusta) 

hub plates or sections havkeg squared ion mo 
recesses, the 7 connected with each of said plates 
and the rim of the ley, opposing clamping blocks 
loosely fitting in said pockets or recesses and over- 
la the open ends of the same, and adjusting 

ips or blocks removably inserted in said pockets or 
recesses back of said clamping blocks, substantially as 
set forth. (2) In a split pulley, the opposite hub 





ia 7 


plates having parallel projecting flanges in from the 
edges thereof, and a series of integral tubular spoke 
sockets projecting outwardly therefrom, the registering 
half rims removably clamped together, the spokes 
tenoned in said rims and having their inner ends 
fitted in said sockets, opposing clamping blocks loosely 
and adjustably mounted between said flanges and pro- 
vided with V-shaped are ee. and end flanges 
overlapping the ends of the plate flanges,'and clamping 
bolts passing the corners of said hub plates outside of 
the flanges thereof, substantially as set forth. 


481,885. Oren Heartu Furnaces, H. Aiken, Pitts- 
burg, Pa, F. W. Wood, Baltimore, Md., and H. W. 
Campbell, Steelton, Pa —Filed Janwary 29th, 1892. 

Claim.—({1) A metallurgical furnace having rockers 
on which it can be tipped, a supporting cradle, 
laterally movable antifriction rollers between the 
rockers and cradle, and a discharging spout at the end 
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of the furnace toward which it is oscillatory, substan- 
tially as and for the purposes described. (2) A metal- 
lurgical furnace having rockers on which it can be 
tipped, a su cradle comprising curved rails 
having lateral confining plates, anti-friction rollers set 
on the rails between said plates, and means for tipping 
the furnace, substantially as and for the purposes 








Erps's Cocoa.—GraTEFuL AnD ComFortino.—“' B: 
a thorough knowledge of the natural laws whic 
govern ti f digestion and nutrition, and 





€ op of dig 
by acareful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beve which may 
save us many heavy doctors’ bills. It is by, the 


judicious use of such articles of diet that a constitu- 


tion may be ually built up until strong enough to 
resist every ency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 


ever there is a weak point. We may escape many 4 
fatal by keeping ourselves wen fortified with 
ure blood and a rly nourished frame.”—Civil 

Bervice Gazette —M e with ng, water or milk. Only 

in packets, by Grocers, labelled—‘' James Epps AND 

H pathic Chemists, London.”—ADvT. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 


SECTION II., PART IIl.—BRASS FOUNDRY. 
(Continued from page 340.) 


Melting.—This will either be crucible or open-hearth. 
A good crucible must be able to withstand the effects 
of the chill when drawn from a furnace of high tem- 
perature and immediately exposed to the atmosphere 
after teaming. It must also be sufficiently refractory 
to withstand the highest temperatures, and it should 
not impart any of itself to an appreciable extent to the 
ingredients which are being melted in it. 
crucibles are the most satisfactory in all respects, 
generally withstanding over forty charges before destruc- 
tion. They will either be used in a coke or gas furnace, 
the latter on the regenerative system. The former may be 
made either square or round, with wrought or cast iron 
plates, lined with either firebrick or clay, about 18in. 
internal diameter and 4ft. deep, with ordinary furnace bars, 
sunken ash-pit, high stack, the furnaces themselves being 
onabout the floor level. Although the regenerative crucible 
furnace for brass melting has not been generally adopted, 








Fig 116 
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= Cod Fig 117 





Fig 130. 
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objections being raised against the use of gas, it has not 
been found that the difficulties are beyond surmounting. 
They are constructed to hold from fifteen to thirty 100 lb. 
pots, very similar to the arrangement adopted for crucible 
steel, ey require overhauling about twice a year, 
when the chambers can be re-lined or chequers removed 
and a thorough repair undergone in a day or two. A 
useful size for the open hearth is about 30 to 40 cwt. 
The charge would then consist of about 15 cwt. to 20 cwt. of 
brass scrap, including turnings, broken scrap, shot metal 
obtained from hot skimmings by grinding and washing, 
and about 5 cwt. of good copper scrap. It is worked 
by adding new metal, zinc, tin, or copper, as the case 
may be, according to the nature of the fracture, which 
has been sampled from the molten metal. This should 
be close, homogeneous, fine grain, and of even colour, 
zinc or copper being added until a satisfactory fracture 
has been obtained. This is a necessary mode of pro- 
cedure, owing to the nature of the charge and the 
elimination of the zine, resembling very much the 
sampling of a molten bath of steel. 

Moulding.—In the present article, dealing with the 
moulders’ work in the brassfoundry, in order to entirely 
feparate and distinguish it from that in the ironfoundry, 
the illustrations are of the patterns used and not their 
imprint in the sand. They fairly represent both the 
pattern-shop and brassfoundry practice, and in them- 
selves are sufficiently clear to require but brief explana- 







SS 


Figs I & 12, 


tion. All core prints and bearings are indicated by an 
irregular diagonal shading, whereas the regular shading 
represents that portion of the pattern or core-box to be 
metallic. The range for plate work is even more infinite 
| than in the ironfoundry. All descriptions of brass nuts 
| for such uses as required in the smoke-box, lead and mud 
| plugs, are of this class of work, illustrated by Figs. 109, 
| 110, by lin. nuts, the sizes ranging to 24in., each plate 
having from two or three to thirty articles upon it, 
according to the dimensions of the pattern. They are 
placed in such a position that the main body of the casting 
is in the top box, whereas the slide bar, oil syphons, 


Plumbago | and cylinder cocks are arranged as indicated by Figs. 111 


| to 114. In each of these cases the plate is placed upon a 
| turnover board, sprinkled with parting sand, rammed up, 
turned over, and the operation repeated, with due regard 
| to venting. The runner or leader is formed by ramming 
in a suitable piece of wood, which, after streaking over 
with a moist rag, is drawn. In Figs. 109 to 114 the 
gates are at once discerned, and should the furnace be 
| working slow, and consequently cold metal expected, 
| they are made larger by suitable means, apparent to 
the reader, thereby giving the castings a better feed. 















































Fig I3I. 
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Figs. 115, 116, and 117 are the patterns for the water, 
gauge cock, and although they are shown as made of 
wood, they are one of those articles that can be placed 
upon a plate and cast with the core print A in the 
bottom box. Fig. 118shows the pattern, and also finished 
size of the regulator valve, forming its own cores, 
the dotted figure within the boundary being the 
dimensions of the valve after machining. For this 


dere b 





Fig 146. 





























pattern three boxes are necessary, the middle box receiv- 
ing the upper portion of the pattern minus the wings A, 
which is placed upon a turnover board, rammed, turned, 
and the bottom joint adjusted, then the bottom flange B 
is rammed, the whole turned, and the wing piece A pushed 
in and the top box rammed. When each box is removed 
it will be clearly seen that the wing piece has made an 
impression in the top box, the body in the middle, and 
the bottom flange, or seating, in the bottom. It is cast by 
means of an inch gate on to the top and bottom flanges. 





An alternate plan would be to have a pattern lagged up, 
with suitable core prints and joint parallel with its axis. 
This would necessitate a separate core-box ; but for many 
reasons the former is the better example, chiefly for the 
fact that it makes its own core, and consequently cannot 
be misplaced and otherwise distorted when being fixed 
by an indifferent moulder. 

The pattern for the seating of this valve is shown in 
Fig. 119, and its core-boxes are shown in Figs. 120 to 123. 
The pattern is moulded in a suitable box placed on a 
turnover board suitably adapted, the joint being made 





























when turned over, as indicated by Fig. 119. Fig. 120 is 
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an elevation of the body core on its joint with Figs. 122 
and 123, shown in position in dotted lines, which forms 
one of the seatings, and the guide for the valve, Fig. 118, 
A, Fig. 123, being a strengthening piece through which 
one of the holding-down bolts passes. Fig. 121 is a plan 
of the body core-box, with Figs. 122 and 123 removed. 
One chaplet is used under the unsupported end of the 
core, as indicated by B, Fig. 120. It lies sideways, and 
its sprig rests upon a plate which has been rammed 
up in the bottom box. The casting is run at the flange 
C by means of a rectangular gate, 1jin. andljin. Two 
views of the pattern for the regulator rod stuffing-box 
are given in Figs. 124 and 125, the joint being made 
along the flange, as indicated by the sketch, Fig. 125. 
To facilitate the moulding oi this pattern, as‘in several 





























oO 7 
a 
Of Figiso. \O 
© M/E INTIS NSS) Wl 
(sae a od a ae 
Sra) Cees) 


Fig 149. 


other cases, an “‘odd side” is used; that is, after one 
mould has been run, instead of knocking both boxes out, 
one is retained as a kind of print, to receive one portion 
of the pattern, until the opposite portion has been 
rammed up; or, in some cases, an odd side is specially 
made. The gate is attached to the flange at A. The 
gland and brass sleave for this rod are shown in Figs. 126, 
127, and 128, all glands being cast down, and when they 
form their own lightening cores, these are hardened by 
skin drying. All sleaves—Fig. 128—and the bush for 
the blank gland in the steam chest front cover—Fig. 145 
—are moulded for a straight draw if only one core 
print, or if two core prints, they are moulded hori- 
zontally. Fig. 129 is the cone for the joint of internal 
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steam pipe. It is cast with a 1}in. runner on to the edge 
at A, all the core being left in the bottom box and the 
joint, as shown in Fig. 129. An odd side is also used to 
facilitate the moulding of this pattern; and it is fairly 
vented in the top box. Figs. 130 to 1385 are various 
flanges for the steam pipes. They are all cast in the 
bottom box, with 2in. runners on to their edges, and 
make their own cores. Figs. 136 and 1387 is the piston- 
rod gland, and Fig. 138 its core box for the oil syphon, 
A being the core prints. The gland for the valve-rod is 
shown in Figs. 189 and 140, and its core-box in Figs. 141 
and 142. These patterns form their own lightening 
cores by hollowing them out, which is rammed with 
sand, their method of moulding having already been 





indicated under the regulator gland. Their bushes are 
given in Tigs. 143 and 144, the joints being as shown. 
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GREAT NORTHERN RAILWAY—WIDENING WORKS-FOOTBRIDGE, BARiET 


(For description see page 385) 
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Figs. 146, 147, and 148 give views of the slide valve, the 
importance of which has already been demonstrated, 
especially relating to the metal from which it is cast. 


patterns can be so regulated that the shrinkage shall be 


sufficient for the resulting casting to fit the standard | and uninteresting. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


: , ' On Thursday night, the 27th ult., the proceedings | 
By adopting the following method of moulding the slide | began with a notice restricting certain proposed amend- 
valves, there is dispensed with all necessity for machine | ments in the articles of association and byelaws, with a 
work upon these castings, with the exception of grinding | view to their proposal at the next annual general meeting. 
the faces over, which reduces their first cost considerably. | Mr. W.G. Walker's paper was then read by the secretary. 
The exact thing is not got at all at once, but aftera few We commenced the publication of this paper in our last 
trials and a knowledge of the behaviour of the mixture, the | impression, and continue it this week. 
The discussion which followed was singularly tedious | 


gauges. lf the mixing should be changed, which is very | who occupied twenty-five minutes in trying to say what 
seldom when once a good working one has been obtained, | could easily have been expressed in five minutes. This 


economical in wear and other points, the patterns would 
have to be lined up, or dimensions reduced, according to 
the amount and direction of contraction. The pattern, 
which is metallic, is placed upon the plate A—Figs. 149 
and 150—each having suitable dowels, which is a good 
fit in the plate B, but slightly thinner. They are placed 
on a turnover board, the top and bottom boxes rammed 


up and vented, the print of the pattern being in the top | was or how to measure it. 
box. 


The plate A being slightly thinner than th 
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plate B, the flange of the pattern just enters, consequently 
when the bottom box is removed, and the plate A drawn, 
the pattern can be drawn upwards through the plate B, 


with the minimum amount of swelling to the mould | better to make the leading third as large as 
caused by undue rapping of the pattern during the process | makin 
of drawing it. The core for C—Figs. 147 and 148—is | een 


formed by ramming up that space in the pattern, and 
joining it to the bottom box through the plate B, the 
casting being of phosphor bronze. The radius or slipper 
blocks for Joy’s valve motion are also of phosphor 
bronze, the patterns of which are shown in Figs. 151 and 
152, the half with the short core print being placed in 
the bottom box, well vented in the top and slightly in 
the bottom, and run at the joint at A. The lightening 
core B—Figs. 151 and 152—isgiven in Figs. 153 and 154, 
and the oil syphon C—Figs. 151 and 152—in Figs. 155 
and 156. 
(To be continued.) 








An American paper says that “ steel heated in a char- 
coal fire, and covered with powdered borax when at a red heat, 
again re-heated and again covered with borax—which last is to be 
burned off—and cooled in mercury, will cut chilled iron, 


bh le through a file.” What the borax is to do is not stated, 


|| 


| 
| 


was mainly due to his unfortunate habit of repeating 
himself. The substance of his contribution to the dis- 


cussion was that the paper just read was valuable | 


because the experiments recorded had been carried out 
with great care in practically still water, but the deduc- 
tions drawn were at once too precise and too general. 
As to blade friction, no one on earth knew what it really 
In calculations it was usual 


© | to take a conventional approximation, but the author 


appeared to think that this approximation represented a 
fundamental truth which could be used invariably 
without qualification. Again, the author had ignored 
edge reristance. About that it might be said that it 
could be proved that maximum efficiency was reached 
when the power wasted in overcoming the edge resistance 
of the screw blades was equal to that wasted in slip. 
Mr. Froude then went on to consider some of the figures 
given by the author in his tables, questioning the 
accuracy of the estimates made, as, for example, 9 1b. on 
the square inch for engine friction. He then proceeded 


| to explain why a long, narrow blade had less slip, or 


| 





drill a | 
o. | and nothing larger could be fitted. That all the results | 


offered more resistance to the air, for example, than did 
a shorter and broader blade, which is simply that the 
maximum pressure on a screw blade appears to be 
exerted over about the leading third of its width, and 
that, the remainder being more or less superfiuous, it is 
ssible by 
it long; but it was very easy to reach the limit 
which the screw blade would become too weak. 

Mr. Thorneycroft briefly considered the action of two 
blades, one behind the other in different places, as de- 
scribed by the author. He thought there was a screw of 
water involved between the blades. He did not think 
much real good was to be done by experimenting with 
propellers, because it was perfectly well known that 
there was no such thing as a screw of maximum perfec- 
tion. The ship and the screw were parts of a whole 
which must be taken together, and while a given screw 
might be the best for a particular ship, it might be worst 
for another. The fewer the blades for structural reasons 
the better, and he would make a screw with a single 
blade if he could; but the number of blades had a great 
effect on vibration, and three blades appeared to give 
the best results on the whole all round. 

Mr. Dickinson criticised in general the author's results. 
He said that the propellers were too small for the boat, 


| obtained were more or less bad, in consequence, and 
| that the best got with the divided screw could have been 
beaten with an ordinary screw of the right size. The 
breadth of a blade was largely a question of the diameter. 
If that was limited, the blades must be made wide to get 
sufficient hold on the water ; cutting the blade in two, with 
the idea of saving power, reminded him of the Irish- 
man who, being told that if he bought a certain stove, 
he could save half his coal, bought two in order to save 
the whole of it. He referred to the experiments made 


It was commenced by Mr. Froude, | with the Herongate as quite inconclusive. 


Mr. Sheild, of Liverpool, who had some diagrams on 
the walls, spoke in very high terms of a propeller which 
he had tried in two tugboats on the Mersey. In every 
possible way these propellers were an improvement on 
any others he had used. They augmented the speed 
| from half a knot to one knot, and the power of towing 
by at least 25 per cent., while as to strength, cast iron 
propellers have come in contact with rocks without 
injury. They are really four-bladed propellers united in 
pairs at the tips, so the propeller is exactly like the 


figure 8. 

Mr. Dunell described trials which he had carried out 
with the Dickinson screw on the Herongate, and a 
torpedo boat, kindly lent by Mr. Yarrow. The torpedo 
boat displaced 14 tons. The screw was 3°5ft. diameter, 
and 4ft. pitch. It had a surface of 351 square inches. 
The Dickinson screw made 516°6 revolutions per minute, 
and gave a speed of 15°8 knots. The slip was 22°5 per 
cent. The normal Yarrow screw made 540 revolutions 
per minute, and gave a speed of 17112 knots, with 19°2 
per cent. slip. 

Professor Kennedy, in a very few sentences, in which 
not a word was wasted, and with the aid of chalk and the 
blackboard, stated his views concerning engine friction 
as the result of experiments very carefully carried out 
with a dynamo, the power expended on which could, of 
course, be very steadily raised. The result of his investi- 
gations was that the friction of an engine was constant. 

If the vertical ordinates in the diagram represented 

horse-power, and a line 


“was drawn through the 
“| net powers, then the 
a dotted line shown above 


the net power line would 
be the gross or indicated 
power, and it was always 
arallel to the net power 
ine, the distance between 
the two representing 
engine friction. It was 
extremely difficult, he said, to measure the height at A, 
because it was next to impossible to get an unloaded 
engine to run steadily at the same speed for two 
successive revolutions, although it might give the same 
number over and over again in five-minute intervals. 
After Professor Kennedy had sat down, no one else had 


A 














anything to say, and Mr. Walker replied at considerable 
length and with a good deal of ingenuity to the criticisms 
of those who had spoken. Then the meeting terminated, 
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GREAT NORTHERN RAILWAY—WIDENING WORKS 


(For description see page 386) 
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| | 
and it does not appear that the world knows anything | south end of the bridge itself. On these blocks steel wire | by which entrance can only 
more about propeller problems and their solution than it | rope worked, communicating with a powerful steam winch, | The whole of the sheep are raised by the machin 
which was placed some distance away from the south end | 
|of the bridge, and from which the motive power for | high-speed hydraulic lifts commanding the several 
| propelling the bridge over the roadway was to be | storeys. 
On the previous Friday morning last the | 


did before. 








GREAT NORTHERN RAILWAY — WIDENING | 
WORKS TO BARNET. 


obtained. 


ment about 20ft., and slightly projected over the trestles. | 


— 
———— 


be made at the top storey, 
y ery men. 
tioned to the top floor, and from this they are lowered by 


These lifts are of the wire-rope and hori. 
zontal cylinder and plunger type, and are carried 


(Continued from page 300.) bh was moved forward until it overhung the abut- | by strong iron girder framing in the roof of the build. 


Havine described the tunnels and subways between | 
London and Barnet, we may now proceed with the de- | 
scription of the retaining walls between the same points. | 

The retaining walls are of various kinds, according to | 
the different circumstances for which they have been 
designed. Commencing at King’s Cross, the first is one 
which has been generally used. It is made entirely of 
Portland cement concrete, average proportion being eight 
of aggregate to one of cement. Fig. 31 gives details of 
this wall. The section is one that gives great stability, | 
as will be seen. The foot of the wall is, so far, in advance 
of the centre of gravity of the cross-section. The greatest 
height of this wall is 14ft. 

Wall No. 2 is also at King’s Cross. 
general construction. The height varies from 14ft. to 
24ft. The general outline corresponds with that of wall 
No. 1, with recesses 8ft. wide and 11ft. centres. These 
recesses keep the centre of gravity further back, so that, 
with the addition of the projecting toe, a wall of great 
stability is obtained. The concrete in the footings and 
backs is the same as for solid concrete walls. The brick- 
work, other than facing, is of Fletton bricks set in lias lime 
mortar, and the facing pressed Staffordshire blue bricks 
set in cement mortar. 

Wall No. 3—Fig. 33— 
is at the north end of the 
King’s Cross Tunnel. It 
is very similar to wall 
No. 1, but in order to 
match an adjoining wall 
it has been faced with 
Staffordshire bricks. In 
laying in the concrete 
small pockets were formed 
in the face by fixing dry 
bricks next the laggings, 
on the removal of which 
the bricks were taken out 
and the holes used for 
bonding the facing. All 
the work is of Portland 
cement. 

Wall No. 4—Fig. 34— 
is similar to No. 2. It 
extends southwards from 
the south end of the 
Copenhagen Tunnel on 
the east side of railway. 
Its greatest height is 
18ft., and least 14ft., from 


Fig. 32 shows the 


fonndation level to 
coping. 
Wall No. 5 is also a 


similar one to the prece- 
ding one, and is north- 
wards from the north 
end of the Copenhagen 
Tunnel. Figs. 34 and 35 
give details of sections 
and partelevations. Wall 
No. 5 is a combination of 
retaining wall and via- 
duct; details are shown 
on Fig. 36. Its height 
varies from 4ft. to 15ft. It is both stable and economical, 
especially if built in open ground or on the side of 
cuttings. In this instance it is built entirely of Notting- 
ham bricks with pressed blue Staffordshire bricks set in 
cement, with copings of Yorkshire stone and metal | 
hand rails. 

Wall No. 8 is an addition to one already existing. The 
same reasoning applies to this as with No. 5; Fig. 37 
gives details. In this case an additional benefit is obtained | 
vy keeping the pressure off the old wall, by fixing the | 
centre of gravity further back. By this means it is | 
assumed that the pressure will only be about 2 tons per | 
foot super. on the old footings. The walls 5 and 8 are | 
tituated at Holloway. 

Great popular interest was displayed through the small | 
hours of Sunday, the 2nd ult., in the work of getting | 
the large plate girder bridge—shown at Fig. 44a—across | 
Holloway-road and into place. A crowd, numbering 
many thousands of persons, had to be kept in check by a | 
force of fifty policemen, so great was the eagerness to 
watch the process of moving an overhead mass weighing 
over 180 tons. This was part of the work entrusted to | 
Messrs. S. and W. Pattinson, of Rushington, Lincoln- 
shire. The work involved the construction of two large 


| and economically at a temperature of about 18 deg. Fah. 


| At the present time, from 6000 to 8000 sheep per day are 


About one a.m. on Sunday the pavement of the roadway 
was taken up, and by 3.80 the rails for the trestles to 
travel upon were laid. Motion was then imparted to the | 
bridge, which was moved steadily forward without a 
hitch of any kind, and with only temporary stoppages to | 
ascertain that the whole of the tackle was in perfect | 
order, and strains equally distributed. By half-past | 
nine a.m. the roadway was clear so as to admit of the | 
passage of the first tramcars. The bridge, a clear span | 
of 97ft., is 80ft. 6in wide, and there is a clear headway | 
from the street level of 16ft. It is made of Siemens- | 
Martin mild steel, and is composed of two main plate 
girders, each 110ft. long by 10ft. high, surmounted by | 
plate parapets 2ft. 6in. high, and connected by fish- 
bellied cross-girders with rail bearers and floor-plates. 


(To be continued. ) 








OUR FROZEN MEAT SUPPLY AND ITS 


STORAGE, 

Few things can afford as striking an illustration of the | 
rate at which we in this country are growing in our 
dependence upon other countries for food, as the 
buildings, machinery, and apparatus which constitute 


ing. The ropes used are of the Lang type, and the 
lifts move at the rate of about 240ft. per minute, 
No trouble whatever is experienced in the working 
of these lifts, either in lowering to any floor or liftin 
from any floor. The elevators, by means of which the 
sheep are lifted from barges, consist of powerful chaing 
running over toothed wheels and rollers, and carrying at 
intervals of about 5ft. projecting arms and cross-bars, 
upon which the sheep are laid by men working in the 
barges, or on a platform on which they are placed by the 
labourers. These chains move at about 120ft. per 
minute, and as the building is of considerable height, 
a good deal of engine-power is required, especially for the 
largest of the lifts, which is designed to carry its full load 
of sides of beef. We have spoken only of sheep hitherto, 
for the work of the establishments is always expressed in 
terms of sheep, about four of which equal one side of 
beef. One of the elevators referred to is provided with a 
telescopic section, so that it may descend into the barge 


| being unloaded. This lift which, like many other special 


things in the buildings, has been designed by Mr. H, 
Graham Harris, is worked entirely by hydraulic power, 
the rotary movement being obtained from a Brotherhood 
engine. The top floor is entered from the ground by 
means of a hydraulic plunger lift, and the whole 
of the hydraulic appara. 

tus in the building is 

7 supplied with water at a 
pressure of 700 1b. on the 
square inch by a duplex 
pump, made by Messrs, 
Smith and Vale, the order 
for this having gone to 
America, in consequence 
of the fact that no Eng- 
lish firm would under. 








| Messrs. Nelson Brothers’ great cold storage wharf in the 


Commercial-road, Lambeth. These buildings have been | 
designed not only with a view to the receipt from barges | 
on the river, and the delivery into wagons in the yard off 
Commercial-road, of an enormous quantity of frozen meat, 
but specially with a view to their being a perfectly insulated 
refrigerating box of enormous proportions kept constantly 


Some idea of the vast storage capacity of the place | 
will be gathered from the fact that the machinery for 
elevating the frozen carcases and carrying them into the 
building has been designed to deal with 20,000 sheep in 
anhour. Itis not, of course, very often that so large a 
quantity must be dealt with in so short a time, yet occa- 
sions, it will easily be understood, may arise when 
hot, sultry, or muggy weather, and the arrival in the 
Thames of large consignments, may make this necessary. | 


delivered by vans and carts from Messrs. Nelson’s 
premises. ‘his refers to only one of their premises. 
They have three cold storage warehouses, and even with | 
these sometimes pay nearly £2000 per month for storage 
elsewhere. 

These buildings have been designed, and all the 


| eighteen hours per day in the summer. 





plate girder bridges—one to cross the Holloway-road, | arrangements and the special machinery devised by 
and the other to cross the Hornsey-road. The order for | Messrs. Bramwell and Harris, as consulting engineers for 
these bridges was entrusted to the Stockton Forge Com- | Messrs. Nelson. The refrigerating machinery is of the 
pany, of Stockton-on-Tees. The Holloway-road is an | De La Vergne system, other sets of which are also used 
exceedingly busy thoroughfare, and until the last tramcar | in Messrs. Nelson’s cold storage buildings elsewhere, as | 
had passed on the Saturday night it was impossible to | described in Tue ENGINEER of 15th January last, and as 


take to supply the pump 
required in the time at 
disposal, for anything 
approaching the price for 
which the American 
manufacturers were ready 
to deliver the pump in 
London. It is a well- 
designed, and a _ well. 
finished piece of work. 
The ammonia refrigera- 
ting plant is of the De La 
Vergne double - acting 
compression type, with 
compound engines, sup- 
plied with steam by Lan- 


cashire boilers, fitted 
with Vicar’s mechanical 
stokers, by means of 


which slack coal is em- 
ployed at a considerable 
saving in cost over that of 
the better fuel required 
with hand stoking. Con- 
sidering the space at 
disposal, the refrigerating 
and other plant are 
exceedingly advantage- 
ously arranged so that 
everything is easily accessible. The ammonia com- 
pressing pump and engines are connected to the same 
crank. The pumps are vertical and the engine hori- 
zontal, as in the illustration on page 54, vol. lxxiii., 
of THe EnGInEER. The ammonia condensers are 
on the top of one part of the building, where they are 
cooled, partly by the air and partly by a continuous flow 


| of water, which is pumped in from the Thames, and filtered 


before use. Of refrigerating pipes within the cold storage 
compartments there are several thousand feet, and the 
temperature is ordinarily maintained at about 19 deg. Fah. 
The temperature in the upper cold storage floor is 
only about 4 deg. above the temperature of the lower 
floor. Ordinarily the refrigerating plant is run about 
sixteen hours per day at the present time, and about 
But the com- 
pleteness with which provision has been made for 
refrigerating even when something like 120,000 sheep are 
in the place, and with which the insulation of walls and 


| floors has been effected, may be gathered from the fact 


that the machinery has been stopped for a period of thirty- 
eight hours, with a fall at the end of that time of only 
about 34 deg. in the lower floors. Part of this excel- 
lence is no doubt due to the fact that no warm air from 
without can enter the building except at the top. In 
order to prevent the possibility of the imprisonment of 
stagnant air among large, closely-packed numbers of 
sheep, provision is made for a supply of cold air, for 
which purpose a Haslam cold air machine forms part of 











block the road. On Thursday, however, the Stockton 
Forge Company’s engineers built alongside the southern 
abutment of the new bridge two large trestles, each 
running on twelve wheels, so arranged that a trestle 
should come under each main girder. The wheels of 
these trestles were fitted to run on rails laid on a 
strong timber framework, arranged in sections so as 
to be readily laid on the roadway as soon as the 
Saturday night’s traffic ceased. The bridge itself had 
previously been built up on the south abutment on a 
series of four steel rollers. Alongside and resting against 
the south abutment there were two piles driven some 8ft. 
into the ground, and projecting about 1ft. above the top 
of the abutment. To the top of these piles pulley blocks 
were attached, and other blocks were attached to the 





made by Messrs. Louis Sterne and Company, in this | 


country. 

The new buildings are carried down to and founded 
upon a massive concrete bed upon the gravel, which is 
reached some feet below the river bank at this part of 
the Thames. 
the internal work, including floors and floor supports, being 
built of wood, and completely separate from the brick- 
work shell of the cold storage part of the buildings. The 
walls are of the usual thickness for walls of their height, 


They contain six storeys, the whole of | 


the plant, and the cold air is distributed throughout the 
various parts of the store by it. Connected with the new 
buildings is that which was formerly known as Nelson's 
| Wharf, and in connection with this and the construction 
of the new buildings a difficult piece of work had to be 
performed. The whole of one side of this older wharf 
and warehouse had to be underpinned, a very difficult and 
| ticklish piece of work in such a position. ; 

It was, however, successfully carried out according to 
| methods devised by Mr. Graham Harris. A large part of 
| this work, and of the erection of these new buildings, was 


but built with Portland cement mortar. They are all | done at night under the electric light. The foundations 
lined with asphalte, within which is a wood lining sepa- | and walls of the machinery part of the building to a few 
rated from the wall by some inches of non-conducting | feet above ground being got in, the boilers and the 
material. permanent electric-lighting engines and dynamos, and 


A peculiar feature of the building is the arrangement other machinery useful in erecting the buildings, were 














Nov. 4, 1892. 


THE ENGINEER. 





387 








—— 
fixed. The electric-lighting engines are two of Gwynne’s 
high speed double-acting engines, connected direct to two 
low speed dynamos. These supplied current for arc 
Jamps, and now supply 1600 incandescent lamps in 
different parts of the stores. — : 

All the engines of the establishment exhaust into one 
surface condenser common to all, and provided with in- 
dependent air pumps. Everything throughout the 
puilding has been designed and carried out under Messrs. 
Bramwell and Harris, in the best possible style, with a 
view to insuring success, and this they appear to have 
achieved, both to their own and to Messrs. Nelson’s 
complete satisfaction. 








THE UNTRUSTWORTHINESS OF CERTAIN PHO. 
TOGRAPHS FOR SCIENTIFIC PURPOSES. 


A propLEM Which has been mooted several times in this 
country and America is,—‘Can photography lie?” At the 
close of one meeting the chairman remarked that whatever 
photography might do, it had been proved in the course of 
the debate that photographers could lie considerably. Among 
engineers it may be of use to consider some of the elements 
of possible untrustworthiness in photographs, and that, too, 
without including extreme cases in which the original 
negatives have been altered by hand, as in the modern 
practice of retouching, so much encouraged by the personal 
vanity of many of the public. A master photographer, in 
giving instructions to his retoucher, may enter such items as 
these:—Lengthen the nose of No. 247, take Gin. off the 
waist of 42, broaden the chest of 149, reduce the ears of 253, 
take all the wrinkles out of the face of, and thin down No. 
97. The latter instruction possibly relates to a Mrs. Gamp, 
who has produced a portrait of Miss Ellen Terry, and said to 
the photographer, ‘‘I want to be taken like that.” 

The vagaries of photographic portraiture are little likely to 
interfere with the use of photography for scientific purposes. 
An element of uncertainty in all photographs is the alteration 
of scale, due to the unequal — of the paper in passing 
the positive through the washing waters and other liquids, 
after it has been printed under the negative. All papers 
under such conditions expand more in one direction than the 
other, and when mounted while wet, most of the distortion 
thus set up permanently remains. For ordinary purposes it 
does not usually attract attention, although in bad cases it 
sometimes produces so much distortion in portraits as to 
render them unsaleable; in all cases it is present more or 
less, and unmounted photographic paper prints are constantly 
changing their dimensions with varying hygroscopic con- 
ditions. In fine scientific work, such as the production of 
enlarged paper prints of the lines of a large-scale spectrum, 
this source of error becomes serious. Dr. H. W. Vogel, of 
Berlin, was once troubled with it when making such enlarge- 
ments on bromide paper, so set to work to measure the varia- 
tions under hygroscopic changes of three of the leading 
bromide papers in the market, with the following results, as 
set forth in the Year-Book of Photography for 1889 :— 


I.— Dimensions of the Original Negative. 
~~ Length m.m. | 
ve 4°40 





Breadthmm. 
ee | 


I.—Dimensiors of Prints on Bromide of Silver Paper, Measured after 
One to Five Days. 


One Day Fine 


Two Days Fine Three Days Fine 
Weather. h 


eather. Weather. 
: Contr’ct’n 


Ee 
Contract’p 
Leth Bdth L. B. |(gthBth L. 


Kind of Paper — 
Contr’ct’n 
B. Lth Bth L. B. 


0°49°4 224 187 0°40°4 





Stolze «. 224°1187°4 0°30 224°0 137 
Just .- 228°5 187°25 0°9,0°15 223°1 137 1°3.0°4 222°9'187°1/1°5 0°3 
| | | | 
Anthony +. 223°9137°2 0°50°2 223°8)136°9 0°6 0°5 228°7 186°910°7 0°5 
| Four Days Thick and Cloudy | Five Days Moderately Fine 
7 | Weather. and Cool Weather. 
Kind of | P 
21 | c . a ~ 
— | Contraction Contraction 
| Length Breadth Lth Bdth Length Breadth Lth Bath 
Stolze .| 224 187°25  0°4 | 0°15 223°9 187 }0°5 O'4 
| 
Just .. ..; 228°25 187°15 | O15 9°15 «228 187 | 14 Or4 
Anthony .. 223-9 137 0°5 0-4 223°75 136°9 | 0°63 «405 


The papers tested were those of Stolze, of Berlin; Just, of 
Vienna; and Anthony, of New York. The table reveals that 
each paper shows a remarkable contraction after fixing, 
washing, and drying, and that the contraction is unequal in 
different directions. 

Albumenised photographic paper usually contracts about 
Sper cent. in one direction in drying. An American photo- 
grapher is said to prize a sample of paper which expands 
abnormally when wet; a short fat sitter he prints in one 
direction of the fibres, so that his portrait shall be lengthened 
in the washing waters; the prints are then mounted wet. 
People too tall and lanky he prints at right angles to the 
position just stated, so that they may be reduced in length 
and expanded in breadth in the portrait. A plan of mounting 
prints on albumenised paper, adopted by some of the best 
portrait photographers, is to starch the back of the prints 
while wet, then to let them dry. Afterwards the face of the 
thick cardboard mount is damped with a cloth, the print is 
Placed upon it, and both passed through the rolling press, 
whereby the print is affixed to the mount before the paper 
has time to expand under the influence of the dampness. 

In photo-mechanical printing in which great accuracy of 
scale in the results is necessary, the expansion and contrac- 
tion of the papers under varying hygroscopic conditions are 
80 troublesome, that these sources of error have to be 
eliminated. Some years ago we saw a good method of 
getting rid of the nuisance in operation at Ixelles, in the 
photo-mechanical works of the Military Map Department of 
the Belgian Government. In one method of the reproduc- 
tion of the Belgian Ordnance maps a print is made on carbon 
tissue, and laid down dry in close contact with a sheet of 
Copper, then upon the back of the carbon proof are placed 
four sheets of wet blotting-paper, and without a moment’s 
delay the whole is subjected to a pressure of 200 atmospheres 
in @ hydraulic press. ‘The effect of this is, that by the time 
the carbon tissue gets damp it is under such heavy pressure 
that it cannot expand. It is kept under the pressure for 
half an hour, after which it is developed, but under the 
circumstances to the true scale. The present President of 
the Brussels Section of the Belgian Photographic Associa- 
tion is Mr. A. de Blochouse, who then was a professional 
engineering photographer, and he, on the same principle, 








used a heavy screw press for the purpose. It was of about 
half the size of a four-post bedstead. The prints were first 
screwed down by means of the double-lever handle of the 
pe. Extra pressure was then applied by means of a thick 

ar of iron, about 5ft. long, fitting into any one of a series of 
holes round the axis of the top of the screw, capstan fashion. 
He said that surfaces brought together under pressure, after 
having been freshly coated with infinitely thin films of 
caoutchouc, deposited from solution, will afterwards bear 
wetting without expansion of the design. 

Some kinds of distortion in photographs may be due to the 
lens. Single lenses, such as used for landscapes, give barrel- 
shaped distortion of architectural lines when used in one way, 
and pincushion-shaped distortion when used in another ; this 
is not usually noticeable in photographs of landscapes pure 
and simple, representing trees and hills. With architectural 
subjects, the defect is most visible in what should be straight 
lines near the edgesof the plate. Large lensesof all kinds throw 
imperfect images. For instance, let the aperture A B, Fig. 1, 
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of such a lens be for the most part covered with an opaque 
screen N N, a photograynh can then be taken by means of the 
exposed part of the lens K K; let K K now be covered, and 
another photograph taken with the now exposed part W W; 
it is evident that both these photographs cannot be alike, for 
they face the object taken from different points of view, and 
the differences are most perceptible in objects near the fore- 
ground. Stereoscopic pictures have been taken in this way, 
and that without moving the lens. Thus, one side of a lens 
throws a different picture to the other side, and this is not 
conducive to scientific accuracy. A pin-hole in an opaque 
diaphragm throws a more perfect image than a lens, so far as 
true scale is concerned, and the hole is not so heavy to carry 
in portable apparatus as a lens, but the exposures with it 
have to be long, and at small distances from the hole the 
image projected is lacking somewhat in sharp definition. 
By adopting greater distances, and changing the diameter of 
the hole relatively to the distance in accordance with a 
known law, a point is at last reached in which the interposi- 
tion of a lens will give no advantage at all in the matter of 
definition, as proved by Lord Rayleigh; but that distance is 
one of many feet. 

At the last meeting of the British Association at Edin- 
burgh, Colonel Tanner brought before the Geographical 
Section the question of the value of photography in s° rvey- 
ing, in place of the theodolite, and was in favour of it under 
circumstances in which there is no time to set up the latter 
instrument, such as when upon a mountain top, with clouds 
gathering. It was a pity that this paper was not read before 
Section A, where it could have been subjected to proper 
scientific criticism in the matter of the influences of the 
peculiarities of lenses. The scale of the image thrown by a 
lens of long focus differs from that thrown by a lens of short 
focus, as regards the relative position of certain objects in the 
same picture. Some surveyors think that photography will 
abolish the theodolite, others that it is of comparatively 
little value. More attention has been given to this subject 
in France than here, and there the opinion is that the 
pinhole lens, if so it may be called, is of more use than a 
glass lens when exact measurements have to be made. 

Lenses sometimes do violence to the perspective, or rather 
to the apparent perspective, for some lenses take in a much 
wider angle of view than dces the human eye. Fig. 2, for 





instance, represents the Girard College in America, in the 
exaggerated perspective produced by a lens of very short 
focus; whilst Fig. 3 represents the same building in natural 
perspective taken by a lens of longer focus, not planted upon 





the same spot. Taking Gothic architecture, Fig. 4 repre- 
sents the west front of St. Mark’s Church, Philadelphia, taken 
with a lens of too short focus ; and Fig. 5 represents the same 
front taken with a lens of longer focus. Any architect who 
wished for an engagement to design railway stations, and 
sent a photographer to take pictures of some of his past work 
in that, way elsewhere—to place before the directors—might 
be wofully at the mercy of an ignorant man sent to do the 
work, The four architectural cuts just noticed are copied 
from Carey Lea’s ‘‘ Manual of Photography,” Philadelphia, 
1871. 





A story was told at one of the London photographic 
societies, that a photographer had been engaged by the 
directors of a projected new railway to take pictures of the 
district, to prove that the proposed line would in no way 
injure the romantic scenery of a particular district, and that 
he executed the task. Then the opponents of the project 
went to the same man, and asked him to take photographs 
of the same district, to prove that the projected railway wouid 
be utterly ruinous to the scenery therein; he executed this 
task also. His employers were satisfied in both cases. What- 
ever truth or absence thereof may be in this story, the feat 
described is not impossible. 

Frequently in this country, when proceeding by rail 
through beautiful scenery, especially upon one side of a valley 
with mountains upon the other, the prospect is marred by a 
hideous great board with the name of the station painted 
thereupon, and often of no use to the passengers in the other 
end of the train, who wish to know where they are. A bit of 
aralogous unnecessary Vandalism in this way has been per- 





petrated by some subordinate of the London County Council, 
by spoiling the best view of the Hampstead Heath fir trees, 
as they appear when entering the Heath from the Highgate- 
road. The great notice board he has interposed does the 
mischief; had he but placed it on the opposite side of the 
road, he would have but hidden from sight a part of a com- 
mon brick wall. The remedy at a railway station is to paint 
the name on all the lamgs, where it shall be visible night and 
day, and from all parts of the train. Because a man is an 
engineer or railway director, it does not follow that his works 
shall show no sign of artistic taste, or of any of the refine- 





ments of life, and it is pleasing to see that the Great Western 
and one or two other railway companies are waking up in 
this matter in some of the new railway stations they are 
building near London. 

A lens of too long a focus is as mischievous pictorially as a 
lens of too short focus ; the former produces “ flat’’ pictures, 
which do not seem to stand out in good relief. A good 
general rule is to take a photograph with a lens of the 
same focal length as the distance from which it is intended 
that the finished picture shall be viewed by the eye. For 
small pictures lenses of from 10in. to 14in. or 15in. in focal 
length are good. In average photographs the attempt is 
almost invariably made to get too much into one picture ; 
thus the distance is dwarfed. 

The following absurd paragraph appeared a few days ago 
in one of the London daily papers, evidently written by some 
non-technical critic, in the course of his description of the 
photographic exhibition at the Camera Club :—“ Mr. Van 
der Weyde shows some specimens of the effect of a new dis- 
covery of his, which is likely to have considerable influence 
on portraiture in the future. He calls it the photo-corrector, 
and its object is to obviate that unsightly enlargement of the 
hands, feet, or other portion of the figure which occurs in 
certain poses in portraiture. Two examples were very 
striking. In one a lady sits looking out of the picture, her 
knees crossed, and her hands clasped round them. In the 
print from the original negative the hands and feet are 
abnormally large, but in a subsequent negative that is 
corrected, and the feet and hands are reduced to & pro- 
portionate size. The other is a portrait of the Princess Pless, 
the train of whose dress comes right to the front of the 
picture. In the first print this is distorted, with the result 
that the figure is dwarfed. In the second print the train is 
reduced to due proportion, and the figure appears of the 
proper height. Although declining to go into details, Mr. 
Van der Weyde intimated that the correction is done by 
means of a lens on the principle of refraction.” The 
differences described can simply be produced by substituting 
a lens of long focus for a lens of too short focus, in a studio 
of sufficient length, but the description given by the reporter 
is perhaps notentircly accurate. By means ofa lens of excep- 
tionally short focus with an excessively small stop, extraordi- 
nary distortion can be produced, of which Mr. W. K. Burton 
long ago executed some fine specimens for the amusement of 
the observers. Remarkable distortions can also be produced 
by the use of cylindrical lenses. 

Dr. Vogel, having been moved by the surprise of photo- 
graphers at the flat images given by lenses of telescopically 
long focus, has pointed out that the effect has nothing to do 
with the lens, but depends upon the great distance of the 
object. He illustrates his remarks by means of Figs. 6, 7, 
and 8, representing theoretically the appearance of a 
cubical building, as seen at different distances, and how 
differently the horizontals converge at those distances. 

The majority of photographs are taken with lenses of too 
short a focal length for good pictorial effect, and the whole 








+= Seeger 


388 


THE ENGINEER. 





Nov. 4, 1899, 








class of hand camera photographs comes under this condem- 
natiou, the lenses used for them ordinarily being of from 5in. 
to Gin. in focus on a quarter plate. A lens of short focus, 
however, can often be used where it is impossible to get far 
enough from the object to employ a lens of long focus. In 
portraiture, the operator often works in a small glass house, 
in which he cannot get sufficiently far from the sitter for the 
best results, so is forced to use lenses of short focus, and in 
order to get sufficient light on the plate they must be of large 
aperture. With a long studio and plenty of light a common 
single landscape lens of long focus will give more accurate 
and pleasing portraits than many now turred out even by 
some first-rate men. Another advantage of the single lens is 
the brilliancy of the image it throws, because of its small 
number of reflecting surfaces. With a lens of too long focus 
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the pictures look flat; a landscape lens of about 12in. in 
focal length is excellent for carte-de-visite portraits, when 
the light is good and the air free from mist; a certain amount 
of fog in the air will often compel the employment of lenses 
of shorter focal than desirable, to enable the camera to be 
brought nearer to the sitter. 

A machine, especially one occupying approximately a 
cubical space, may have its parts greatly pictorially altered 
from the true relative scale, should the photographer bring 
the side-swing of his camera into play, to bring the various 
parts of the object into sharper focus. 








PHOTOGRAPHING MONT BLANC FORTY MILES 
OF 


One of the attractions in the Exhibition of the Photogra- 
phic Society now open is a photograph by Mr. Boissonnas, 
representing Mont Blanc on a large scale as photographed by 
him at Geneva, forty miles away. A clear day had to be 
selected for the work, and ortho-chromatic plates used. The 
chief agent in getting the large scale was a new lens by Mr. 
Dallmeyer, made somewhat upon the opera-glass principle, 
whereby he obtains a large image combined with an excep- 
tionally short distance between the lens and the plate. The 
mount of the lens is rather large, something like a small 
coffee canister; but it is constructed of aluminium to avoid 
excessive weight, and the lens has the advantage of giving 
telescopic effects in conjunction with cameras of moderate 
extension. 

An optical peculiarity of the lens is, that the nodal point 
of the rays is in front of the front element of the combina- 
tion. For military and naval purposes the lens is likely to 
be useful; a Liverpool photographer in the past generation 
first drew the attention of the War-office to the value of 
lenses for such work, by photographing a fort from the 
opposite side of the Mersey by means of a telescope objective. 
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In the photographing of such distant objects, however, one is 
much more at the mercy of the state of the weather than 
when photographing anything close at hand, the slightest 
fog or mist being fatal in long-distance views for scientific 
purposes. For artistic purposes cloud and mist are sometimes 
advantageous. Mr. Dallmeyer has favoured us with the 
a particulars relating to the construction of the 
ens :— 

Fig. 1.—The upper black ray meets the lens A parallel to 
the axis, and, by a proper adjustment between A and B, 
comes to focus at F upon the plate PL. If PL be removed 
farther from the lens B to take the position P!L/, the lens A 
will have to be moved slightly nearer to B and take the 
position A’. Fig. 2.—On the upper side of the axis a parallel 
ray to A finds its focus as in the dark line on the plate at F. 
If, however, some ray from a near object falls upon the lens A 
in the direction of the dotted line, after passing through the 
lens B, it is found divergent, and no positive focus is obtain- 
able. Fig. 3 represents a beam of rays passing through the 
two component elements A and B, coming to focus upon the 
plate PL. To estimate the rapidity it is necessary to con- 
sider the full aperture placed at the principal focal plane 
passing through the nodal point at N. A is thus made to 

e up an imaginary position. The position of the nodal 
changes for different positions of the plate PL. 








NOTES ON THE FACTORY AND WORKSHOP 
ACT, 1891, 54 anp 55 Vic. Cap. 75* 
By H. Percy Bou.nois, M. Inst. C.E., &., City Engineer of 
Liverpool. 

Tuis Act, which came into force on the Ist of January of this 
year, constitutes an important addition to the duties of municipal 
engineers and surveyors and of inspectors of nuisances throughout 
the country. The Act is chiefly an amendment of the Factory and 
Workshop Act, 1878, which is operative throughout the United 
Kingdom, and is much larger in its scope for the purpose with 
which it deals than the Public Health Act, 1875, which does not 
extend to Scotland or Ireland, nor generally to the metropolis. 
The new Act is to be administered partly by the inspectors of 
factories, and partly by the sanitary authorities, the latter expres- 
sion including both urban and rural sanitary authorities, and also 
district boards or vestries in the metropolis having like powers, 
the only exception to this being under section 4 of the Act, which 
deals with the “‘ cleanliness and whitewashing of workshops,” where 





* A Paper read at the Annual Meeting of the Incorporated Association 
of Municipal and County Engineers, held at Bury, July, 1892, 





by sub-section 4 it is stated that it does not apply to any ‘‘ work- 
shop” or ‘* workplace” to which the Public Health (London) Act 
1891, applies. 

Under the Public Health Act, 1875, and the Factory and 
Workshop Act, 1878, local authorities are now charged with the 
duty of seeing that workshops generally (including workshops 
distinct from factories by the Factory Act, 1878, section 93) are 
kept in a healthy condition as regards cleanliness, ventilation, and 
overcrowding. Local authorities are also required to insure that 
every workshop under the Factory Act, 1878, and every ‘‘ work- 

lace ” within the meaning of the Public Health Act, 1875, is kept 
ree from effluvia arising from drains, closets, urinals, or other 
similar nuisances. Further powers are conferred upon the local 
authority by the new Act with reference to the necessary lime- 
whitening of workshops, as well as the right of entry and inspec- 
tion, ef taking legal proceedings. These powers of entry, “ . 
are additional to those which the local authorities possess under 
the Public Health Act, 1875. Briefly, it may be said ‘that as 
regards conditions of health, the control of workshops is now 
handed over from the inspectors of factories to the sanitary 
authorities. 

With regard, however, to both factories and workshops, an 
inspector of factories may prompt the sanitary authority to 
enforce the ordinary provisions of the law as to public health, and 
in default of their doing so, he may take proceedings himself, or 
he may enforce the sanitary provisions without notice to the 
sanitary authority in cases where he is specially authorised for the 
time by a Secretary of State. In any of the cases where the pro- 
ceedings are successful he may recover all expenses from the sani- 
tary authority. These summary powers as to factories and work- 
shops apply also to laundries, which are now brought under the 
Factory Acts for the first time. The most important feature, 
however, of the new Act, so far as this Association is concerned, is 
the requirement as to ‘“‘ means of escape from factories in case of 
fire,” contained in section 7 of the Act. That section provides in 
effect that every new factory in which more than forty persons are 
employed shall have a certificate from the sanitary authority that 
it is provided with a ‘‘ reasonable means of escape in case of fire,” 
and it shall be the duty of the authority to examine every such 
factory and to give a certificate when satisfied that the required 
means of escape have been provided. With regard to the factories 
existing at the time of the commencement of this Act where more 
than forty persons are employed, the same section provides that it 
shall be the duty of the sanitary authority to ascertain whether all 
such factories are furnished with means of escape, and in case of 
any factory not so provided, to serve on the owner a notice speci- 
fying what is necessary for that purpose and requiring him to 
carry out the work ina certain time. The principal points to be 
considered with reference to this section are:—(1) Who is the 


‘‘owner?” (2) What is a ‘‘factory!” (3) Does the number of 
forty persons employed relate to the “entire factory,” or only to 
that portion of it which requires ‘‘means of escape?” (4) Are 


the ‘‘means of escape” to be special in addition to the ordinary exits! 

The first point as to who is the “Owner!” is fairly well 
answered in the section itself. In sub-section (2) he is described 
as the person being within the meaning of the Public Health Act, 
1875, the owner of the factory. The well-known definition in 
section 4 of the Public Health Act is sufficiently clear, as it states 
in effect that the owner is the person who receives, or who would 
receive the rack-rent. (2) What is a factory? This can only be 
answered by reference to the Factory and Workshop Act, 1878, 
that being the principal Act to which the Factory and Workshop 
Act, 1891, is supplementary. Section 93 of the former Act con 
tains a definition of ‘‘factory,” which is long and intricate, and 
refers to Schedule 4 of the Act, which is equally long and intricate. 
It is hardly possible to abbreviate that definition and to obtain 
precision in the explanation, and I have therefore added an epitome 
(Appendix A) of the sections of the Act which attempt to define 
‘‘what is a factory?” It may be stated, however, in general 
terms, and subject to some extensions and limitations of meaning, 
that a factory is a place where (a) Mechanical power isused to work 
machinery in manufactures, or where (/) Hand labour is employed 
in manufactures with mechanical power in aid. 

(3) Does the number of forty persons employed relate to the 
entire factory, or only to that portion of it which requires means of 
escape? On reference to the section it will be seen that the 
following words are used :—‘‘ Every factory . . . in which 
more than forty persons are employed shall be provided on the 
storeys above the ground floor with + » means of escape in 
case of fire for the persons employed therein,” &c. It would seem, 
therefore, to follow that in the case of a factory where, say, 
forty-five persons are employed, of which number only five 
are employed on the storeys above the ground floor, means 
of escape must be provided for the use of the five. It does 
not seem that it would be sufficient for the owner to contend 
that there are nut more than forty persons employed above the 
ground floor, or that to require provision perhaps of a costly 
nature for their safety is unreasonable. If more than forty persons 
are employed in the entire vine means of escape must be pro- 
vided for those persons—if any—however few, who are employed 
above the ground storey. On the other hand it seems clear that 
there is no power to require means of escape from the ground 
storey, or from storeys below the ground storey, although there 
are cases where such storeys are specially liable to fire, and where 
the means of escape are inadequate, however many persons may 
be engaged at work in these storeys. This appears to be a defect 
in the framing of the Act, but one which may not have been 
thought to be of sufficient importance to be dealt with. There is, 
however, a further defect of some importance which apparently 
might well have been met by special provision. It is as follows :— 
I have already pointed out that five or even a less number of 
persons, working in an upper storey must be provided with 
sufficient means of escape in case of fire when more than forty 
persons are employed in the entire factory, but in cases where 
twenty, thirty, or even forty—not more than forty—workpeople 
are altogether in upper storeys, the factory being situated entirely 
above the ground floor, the enactment does not apply. Such cases 
are not at all rare, especially in towns where the ground storeys are 
occupied for shop purposes, often at high rentals, and the upper 
storeys are used as factories. In every such instance the unfortu- 
nate —— in the factory at the top of the building—provided 
they do not exceed forty persons—receive no protection from the 
new Act, although in another factory a much lesser number of 
persons in the upper storeys may receive adequate protection. 

(4) Are the means of escape to be special in addition to the 
ordinary exits? The section prescribes that the means of escape in 
case of fire shall be furnished on the storeys above the ground 
floor. The means of escape also are to be such as can reasonably 
be required under the circumstances of each case. It may, there- 
fore, be fairly argued that in some cases the ordinary exits already 
provided from the upper storeys would not be quite reasonably 
sufficient, and yet may be capable of improvement so as to be 
better adapted for the purpose than any additional exit or exits 
could be made. Thus,a bailding of several storeys in height above 
the ground having one long front to an open workyard, and 
practically no other front, may have a fireproof staircase external 
to the workrooms, placed in the middle of the front. Such a 
staircase may be the best kind of arrangement possible under the 
circumstances, and yet it may not be adequate for the egress of a 
large number of persons in a state of panic. In such a case it 
might be possible to improve the staircase sufficiently by widening 
the several doorways in it, or by altering the arrangement of the 
steps or landings, or by enlarging or inserting windows in it, so as 
to give the workpeople a better view of the open yard, and better 
means of escaping by the staircase. In such an instance the means of 
escape which could be “‘ reasonably required” might not involve the 
provision of additional exits. Another instance may be thata 
staircase—even a fireproof staircase—is placed within the building, 
with its foot in the ground storey at some distance from the outer 
walls. The various storeys—including the ground storey—may 





et 
a 


be liable to fire, and the workpeople in the upper gs 

run the risk of being suffocated in this tairence. [ being Perna 
the ground storey before they could reach the outer air. In ba 
arrangement of that kind the means of escape which could . 
‘reasonably required” would involve the provision of additional 
exits. It may, therefore, be concluded that the question whethe 
the means of escape are to be in addition to the ordinary cake, 
can only be answered with reference to the “circumstances of 
each case” taken by itself. . 

Here we arrive at the main point in the administratlon of th 
Act as to ‘‘ What is the best method of providing the required 
means of escape in the generality of cases?” I do not think we ca: 
take this to mean the ‘‘ideally” best method, or the best possible 
method of providing means of escape. The sanitary authority 
must be satisfied with such means of escape as can “ reasonab| be 
required.” Now I do not think it would nd unreasonable in Bes 
cases to require that the persons employed in the building shal] be 
able to te na escape from the room, where fire has broken out 
into the open air at some level or other. This at least would 
prevent suffocation and would allay panic. The best and easiest 
way of effecting this object would usually be to provide a atron 
balcony, or flat —— of concrete—at or near the level of 
the floor of the particular storey in question ; the balcony to be 
continuous throughout the length of the outer wall on which it is 
fixed, not a mere balconette in front of each window. If possible 
it would be a good arrang t to t one or both ends of the 
baleony with a flat roof of a lower building. Egress from the 
workroom, or balcony, or flat, as the case may be, should be direct 
and as easy as possible. It would be better that there should be 
no necessity to climb up on to a window sill at a height of 3ft, or 
4ft, above the level of the floor of the workroom, but a sufficient 
doorway should be provided in the usual way. The balcony 
should have a strong railing, about 4ft. in height. The persons 
in danger having escaped for the moment from the immediate 
Cwgeemng of fire, some means of descent to the ground is necessary, 

‘o meet this need several patent arrangements of folding ladders 
or other apparatus, would be suggested for adoption, but it may 
be presumed that most responsible officials of sanitary authorities 
would not be content to allow that such precarious means of 
escape are reasonably sufficient. In some cases the balcony, or flat 
may be connected with another building in the same occupation 
where there is no risk of fire, and where sufficient and easy means 
of egress may be had. But if descent from the balcony, or flat, 
can only be had by providing a fixed stair, or step-ladder, com: 
municating with another balcony or flat at a lower level, it will 
in my opinion, be “ quite reasonable” to require such a provi- 
sion, even if the stair has to be fixed on the outer face of a wall 
abutting on a public street. In that case it would be sufficient 
to make the stair, or step-way, wide enough for only one person 
to pass down at a time, and it may not be necessary to con- 
tinue it to the level of the ground. The character of the balcony 
is a matter of some importance. A projection of 2ft. 6in. from 
the wall would be sufficient, and the width of any stair or step- 
ladder may be as little as 18in. in the clear. This will allow a 
space of lft. between the railing of the balcony and the rail at 
the head of the stair, when the latter is placed close to the 
wall as it should be. If possible, the whole of the balconies 
and ladders should be of wrought iron, not of cast iron, which 
is treacherous even when first erected and rapidly deteriorates by rust. 

As the persons who are affected by the new Act may be inclined 
to regard it as a sumewhat unnecessary interference with their 
rights, it is as well to approach them in the first place in as con- 
siderate a manner as possible. Thus it is well to issue a pre- 
liminary notice informing the owners and occupiers of the fact 
that a new enactment has come into force, which the local authority 
is bound to carry out. 

In connection with the issuing of this notice I have found no 
difficulty, and have had many courteous replies thereto, Another 
good effect of the preliminary notice is that sometimes the occupier 
will write to say that the number of persons employed is less than 
forty, and the responsibility thus rests with him if he has given 
wrong information, After making a sufficient inspection—which 
in many instances will require more than one visit—if the 
surveyor is convinced that sufficient means of escape have not been 
provided, he will find that the next proper step is toreport the facts 
briefly to the local authority in order that they may instruct either 
their surveyor or clerk to issue a legal notice to the owners. This 
will necessarily be a strictly legal notice in which there will be no 
place for expressions of mere courtesy. It must specify the 
requirements of the authority for the purpose of carrying out the 
objects of the section, and will require careful consideration on 
the part of the surveyor in making his report to the authority, and 
the literal wording of his report should be followed as far as 
possible in the wording of the legal notice. The information 
given must be sufficient to enable the owner to hand it on to an 
architect or builder, who would thus be able to plan and execute 
the work. In this notice a date must be specified before which the 
measures necessary for providing the required means of escape 
must be carried out. The time should be sufficiently long to allow 
of the alterations being schemed and effected without undue haste, 
and during the course of the time specified it will naturally be 
prudent to inquire whether steps are being taken to eae with 
the notice, and in case of neglect to warn the owner that pro- 
ceedings will follow after the term has expired if the neglect is 
continued. 

One of the most important practical points in the administration 
of this part of the Act is the granting of a certificate as to the 
sufficiency of the means of escape from factories erected after the 
commencement of the Act. It will perhaps be best to make this 
document as brief and general in its terms as possible, It may 
be confined to a simple statement that the means of escape are 
sufficient and reasonable under the circumstances of the case, 
following closely the words of the Act. There is a somewhat 
remarkable omission from the section of any requirement of 
inspecting factories from time to time after the first inspection has 
been made to ascertain whether they are provided with the means 
of escape mentioned in the Act for factories which are commenced 
to be erected after 1891. For those factories existing at the com- 
mencement of the Act provision is made for re-inspection. It is 
somewhat curious also to note that no certificate is required to be 
granted in the case of factories existing or begun to be erected 
before the commencement of the Act. 

The foregoing remarks as to notices and reports and the methods 
of improving the means of escape obviously relate to these existing 
factories. "Theos are the buildings that will give most trouble to 
the surveyor. But although the powers of the Act with regard to 
them are both comprehensive and strong, there is no obligation to 
grant a certificate. It is only with respect to new factories—?.¢., 
those begun to be erected after the commencement of the Act— 
that a certificate is to be granted. 

The reason for this difference of treatment is not quite apparent, 
although there may have been good reasons in the minds of the 
framers of the Act. It would seem to follow that the granting of 
a certificate for an old factory would be ultra vires, and might be 
productive of more harm than good. Another puzzling anomaly 
of rather greater importance appears in the strange circumstance 
that whilst the authority must grant a certificate for every new 
factory provided with sufficient means of escape, there does not 
seem to be any provision for making a renewed inspection of the 
building, or granting a renewed or amended certificate, or cancel 
ling the original certificate, in the case of additions or alterations 
to the building. i 

It is quite possible that the condition of things in the buildings 
may be so changed in course of time that the certificate may become 
untrue and worthless, But the powers of the local authority will 
have been exhausted, and so the object of the section will be 
defeated, at least with regard to new factories. This defect will 
probably be found to be a serious one requiring amendment, and it 
might be well for this Association to draw the attention of the 
Board of Trade to this serious omission. 
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RAILWAY MATTERS. 


Tue West End Tramway Company, Boston, has been 
laying two of its streets with 721b. Johnson girder rails, with 
stains electrically welded on, 


Ar a joint sitting of the Committee of Ministers and 
the heads of the Department of Imperial Economy, it has been 
unanimously decided that the State should take over the Moscow- 
Kursk Railway from the beginning of next year. 


Earty on Tuesday morning an alarming accident 
happened in a heavy fog on the Perry Barr, Birmingham, tram- 
= A couple of cars going in opposite directions came into 
collision on a single line. The engines were wrecked, and one 
driver was seriously injured, Some passengers were severely 
shaken. 

Ara meeting of the directors of the Great Western 
Railway Compan last week, the appointment of Mr. J. C. Inglis, 
M.LC.E., as engineer-in-chief, was formally ratified. For sixteen 
ears Mr. Inglis practised in Plymouth as a civil engineer, and he 
tod acted as adviser to several public bodies and Newlyn, Torquay, 
Teignmouth, and other towns, A number of residents of these 
districts have contributed to, and will present a very handsome 
present and testimonial to Mr, Inglis on his leaving Piymouth, 


On Tuesday morning the Great Eastern Railway Com- 
ny ran its first through train to York from London and their 
continental port of Parkeston. Hitherto Doncaster has been the 
terminus for the Great Eastern trains; but the present alteration, 
while avoiding a change of carriage, also opens up the great town 
of the North into more easy communication with the Continent 


NOTES AND MEMORANDA. 


THE mean of the number of patents taken out in the 
a States during the last hundred years is thirteen patents per 
ay. 


In Greater London 8123 births and 1918 deaths were 
registered, corresponding to annual rates of 28:3 and 17:3 per 1000 
of the estimated population. 


THE National Lifeboat Institution has now 808 lifeboats 
under its charge, and has granted during the present year alone 
rewards for saving 914 lives from shipwrecks on our coast. 


In London and in thirty-two other great towns of 
England and Wales last week the deaths corresponded to an 
annual rate of 19 5 per 1000 of their aggregate population, which is 
estimated at 10,188,449 persons in the middle of this year. The 
highest annual death rate was at Salford, 33°5, and the lowest at 
Croydon, 12°3, 

In London 2325 births and 1514 deaths were registered. 
Allowing for increase of population, the births were 440, and the 
deaths 59, below the average numbers in the corresponding weeks 
of the last ten years, The annual death rate per 1000 fromall causes, 
which had been 16:4, 17‘1, and 17’7 in the preceding three weeks, 
further rose last week to 18 5, 


Tue Union Steamship Company’s twin-screw Royal 
Mail steamer Scot, which left Southampton with the South African 
mails at 5.10 p.m. on the 1st of October, arrived at Cape Town at 
9 p.m. on Sunday, the 16th, making the passage in 14 days 20 hours, 





vid Harwich, On the arrival of the Antwerp and Rotterdam boats, 
trains will now run through to York in five and a-balf hours, 
returning in the afternoon in connection with the boats to the 
Continent. 


“Up to the present time there have been very few 
locomotives in this country,” says the American Kailroad and 
Engineering Journal, ‘ with driving wheels over 6ft. in diameter, 
apd indeed 6ft, has been an exceptional size, The largest drivers 
we can now recall were 7ft, 6in. in diameter, and were used for a 
time many years ago on the Camden and Amboy Railroad. Now 
that there is a demand for fast time, however, the large driver is 
to be tried in service. The New York Central and Hudson River 
Company has just turned out an engine with 7ft. drivers from its 
West Albany shops; and the new compound engine which is under 
covstruction in the Pennsylvania shops at Altoona is also to have 
7ft. driving wheels.” As they near English speeds they near 
English practice. 

Tux extension of the Midland Railway to Chapeltown, to 
“tap” the collieries of Messrs, Newton, Chambers, and Co., Thorn- 
cliffe, is rapidly approaching completion. The contractors— Messrs. 
Dranstield and Smith, Liverpool and Sheffield—have been delayed 
by the difficulty of obtaining possession of the property, and the 
decision of the company to make the line a double one, The 
intention is to carry it on to Barnsley, and afterwards to Bradford ; 
which would afford a shorter route to Scotland, as there would then 
be no necessity to “‘ round” Leeds, It is estimated that seven or 
eight miles would be saved in the express service to and from the 
North. Acorrespondent went over the lineon Monday with Major 
Dransfield, the principal of the contracting firm, and found nearly all 
the heavy work completed. A single track will shortly be opened. 
The connection is within a short distance of the Thorncliffe 
Collieries, which produce a million tons of coal per annum, 


A coLLIsion occurred on Monday evening at Kentish 
Town station, on the Midland Railway. The up express from 
Leeds and Bradford, due at Kentish Town at 5.57 p.m., entered 
the station at full speed when the train from Victoria, due at 5.44 
at Kentish Town, was standing at the platform. Two passenger 
carriages were iderably damaged. The Midland suburban 
train, which runs from Kentish Town to Victoria, had just got the 
signal to leave the station on the up-line when the rear guard heard 
the Leeds and Bradford express approaching the station, He put 
his lamp at danger, and endeavoured to attract the attention of 
the driver and stoker of the express ; but, unfortunately, the short 
tunnel through which the express had to pass to enter the station 
was filled with steam and smoke, and thus veiled the red lights. 
No one was injured, 


Ow1ne to the scarcity of water at Brenham, Tex., the 
tank of the Houston and Texas Central Railway at that place was 
recently removed to Ralston’s Creek, a mile and a-half east. Not 
only the tank but the framing and all was moved at one time. 
Mr. Rogers, the roadmaster, had two cleats bolted to the framing 
about 4ft. from the bottom, one on either side, at right angles 
with the track; then when all the trains were out of the way in 
the early morning hours, he had two platform cars placed on the 
track beside the tank. Then by means of jacks and block and 
tackle he raised the tank from its foundation and hauled it, frame 
and all, to those two cars, where it was safely deposited, each 
cleat on the framing resting securely on sills placed under them, 
each end of these sills on the end of a platform car. The two cars 
were then fastened together and the big tank moved off hanging 
between the cars like an acrobat balancing on parallel bars. The 
Railroad Gazette says it was safely unloaded at its destination and 
was ready to supply water to trains the same day, 


Tue rapid growth of the electric railway, says the 
Electrical World, is perhaps the best indication that has been 
furnished of the readiness with which capitalists take hold of any 
new method of operation which promises after careful and satis- 
factory trials to cheapen the cost of operation and add to the 
dividends on the capital invested. What has been true in the 
case of street railways will, without doubt, be repeated in the case 
of steam roads when the actual operation of such roads by elec- 
tricity can be demonstrated to their managers to be less expensive 
than present methods of operation. A significant paragraph occurs 
in the annual report of President Clark to the board of directors of 
the New York and New Haven and Hartford Railroad, which was 
submitted last week to the stockholders of that road. President 
Clark says: ‘If electricity as a motive power becomes commer- 
cially practicable, the two interior tracks of the four now in process 
of construction between New York and New Haven, with their 
improved grades and alignments and absolute freedom from grade 
crossings, will prove especially adapted for its use.” It seems 
curious that these tentative views should be held in a country 
where the growth of the electric railway is so rapid. 


_Tue most serious accident which has happened in 
England for many years to an express train occurred on Wednes- 
day morning at about four deouk, at Manor House siding, north 
of Thirsk, when the second part of the East Coast express which 
left Edinburgh on Tuesday night at about 10.20, ran into a heavy 
goods train, The train was made up of sixteen vehicles and 
carried upwards of 100 passengers, It was running—according to 
the estimate of Lord T'weeddale, chairman of the North British 

ilway, who was one of the occupants of the Pullman car—at 
60 miles an hour when the accident occurred. The guard’s van of 
the goods train was completely smashed and the guard killed. The 
engine and tender of the express were overturned and wrecked, 
Several of the carriages in the front part of the train shattered, and 
the end of the Pullman car driven in, while the wreckage caught 
fire probably from the engine furnace. Altogether ten persons, 
including two railway servants, were killed on the spot, and about 
ten were injured, some of them very seriously. ‘lraific on that part 
of the North-Eastern system was completely blocked for several 
hours, The accident is said to have been caused by the signalman 





having permitted the goods train to enter after the first part of the 
xpress had passed through. We have not, however, any official 
details at. present. 


net st ing time, giving an average speed of 16:8 knots per hour. 
The previous fastest outward passage in the South African mail 
service was made by this vessel between Southampton and Cape 
Town in 15 days 1 hour. 


At the beginning of September there were, according 
to the American Manufacturer's tables, 240 furnaces in blast, having 
a capacity of 156,584 tons of pig iron weekly. This is a reduction 
during August of two furnaces in number, and of 1997 tons in 
the cape | output. As compared with September, 1891, the 
capacity of the furnaces in blast shows a decrease of 18,312 tons, 
or about 104 per cent. A further decrease in production hardly 
seems probable, as a material reduction in pdt of pig iron on 
hand is reported. 


THERE were launched from Clyde yards during October, 
21 vessela with a total tonnage of 16,965, compared with 30 vessels 
and 33,136 tons in October, 1891. The output for the past ten 
months is the largest since 1883, amounting to 252 vessels aggregat- 
ing 294,546 tons, compared with 264 vessels and 251,953 tons in the 
corresponding period of last year, 291,472 tons in 1890, 271,850 in 
1889, 147,383 in 1886, and 326,561 in 1883. The new orders placed 
during the month are variously reported at from 20,000 to 30,000 
tons, 


In a recent Times Sir Spencer Wells made the state- 
ment that epidemics ‘‘like cholera and typhoid fever have been 
traced with absolute certainty to the presence of the seeds or germs 
of these diseases in the water supplied by the companies to London.” 
This sort of statement has been too often made without supporting 
evidence, and Professor W. Crookes and Dr. W. Odling very 
properly say ‘‘if by this statement he means that these results 
‘have been traced with absolute certainty’ to the filtered water 
furnished by the companies from their present sources of supply, 
it seems to us very important that he should place the evidence:of 
these results before the Royal Commission.” 


THE following amounts and kinds of feed are quoted 
by Fairchild in his book on ‘Street Railway: ' . m the actual 
practice of stables in different parts of America :—Uhicago : 14 lb. 
of corn and oats, ground, and 7 |b. of cut hay; corn and oats 
mixed in proportion of bushel for bushel in cold weather, and 
pound for pound in warm weather; hay wet down and sprinkled 
with salt, 7 lb. per feed, varied in case a horse is a heavy or light 
feeder. Hours for feeding, 2a.m., 9a.m., and 2p.m.; about 
two and a-half hours required for feedmen to finish. Average daily 
mileage, 16, Philadelphia :—Summer feed: 10 lb. of corn, 5 lb. of 
# lb. of bran, 8 lb. of hay. Winterfeed: 12 1b. of corn, 3 lb. of oats, 
oats, and hay the same, Part of the hay to be cut and mixed, 
part to be fed long. Upland prairie hay. Horses fed three times 
a-day, hours to correspond with the hours of service. Daily 
mileage, 18 to 20; stable mileage, 134 to 14. The feed supplied in 
other towns is viven. 


In experiments to ascertain the ignition temperature 
of electrolytic gas, by Messrs, F, Freyer and V. Meyer, electrolytic 
gas was passed at the ordinary pressure through a glass tube con- 
tained in a cylinder of sheet iron dipping into a bath of boiling 
zine chloride, If the zine chloride be set boiling and then the gas 
be passed, a very considerable explosion takes place at once; if the 
tube, however, be filled with electrolytic gas and then be intro- 
duced into the bath of boiling zinc chloride, water is formed with- 
out explosion. If the passing of the gas be stopped, then the bath 
heated to a boiling point, a forcible explosion may be obtained by 
simply re-starting the gas current. The Journal of the Society of 
Chemical Industry says determinations of the temperature showed 
it to be 730 deg. C, ext, zinc bromide was taken for the bath, 
but with this no explosion could be obtained; the temperature in 
this case was 650 deg. C. Hence the temperature of ignition must 
lie somewhere between 650 deg. C, and 730 deg. C. 


WirH respect to the changes undergone by mineral 
waters in the bottle, a subject recently brought forward by Par- 
mentier—Compt. Rend. 114, 1363—M., J. Riban recounts his experi- 
ences with chalybeate waters. From the analysis of twelve different 
waters obtained from the best Parisian pharmacies, he shows that 
nearly all the iron that was originally held in solution in the water 
had been precipitated, and the small quantity that r ined in 


MISCELLANEA. 


Messrs. Wa. Simons AND Co., of Renfrew, have received 
an order to construct a dredging vessel for special service at 
Portsmouth Harbour. 


THE new fleets of steamers now building at Belfast for 
the Pacific Steam Navigation Company and the Union Steamship 
F pom a 4 are all being fitted by Messrs. W. H. Allen and Co., 
Lambeth, with their complete system of electric lighting, including 
the engines and dynamos of their own make. 


THE combined sand pump and bucket hopper dredger, 
Vera Cruz, lately built by Messrs. Fleming and Ferguson, Paisley, 
has just been tried for speed on measured mile at Garelock, the 
result being one knot over guaranteed speed. Her pumping 
and other machinery has also been tried, and has given every 
satisfaction. 


A FINAL meeting of the Somersetshire Flood Relief 
Committee was held on Wednesday at Bridgwater, the Earl of Cork, 
Lord Lieutenant of the county, presiding. It was reported that 
the total amount distributed was £7130, and that 1299 claims had 
been received. The relief fund had been the means of saving 
many of the smaller occupiers, whose lands were flooded, from 
absolute ruin. What has the Somersetshire Drainage Commis- 
sion done towards preventing the recurrence of the floods and 
their results! 


THE School of Art Wood Carving, City and Guilds’ 
Institute, Exhibition-road, South Kensington, has been re-opened 
after the usual summer vacation, and we are requested to state that 
one or two free studentships in both the day and the evening 
classes are vacant. These studentships are maintained by means of 
funds granted to the School by the City and Guilds’ Institute. To 
bring the benefits of the School within the reach of teachers, a 
remission of half-fees for the day and evening classes are made to 
them. Particulars may be obtained of the manager. 


On Wednesday was commenced before Mr. Justice 
Romer, in the Chancery Division, what is known as the three wire 
case, namely, Hopkinson 7. St. James’s and Pall Mall Electric Light 
Company, Limited, This is an action by Dr. John Hopkinson, for 
an injunction and incidental relief in respect of an alleged infringe- 
ment of letters patent—3576 of 1882—granted to the plaintiff for 
improvements in distributing electricity and in apparatus to be 
employed for that purpose. Sir Richard Webster, Q.C., Mr. 
Aston, Q.C., Mr. Moulton, Q.C., and Mr. Hopkinson, Q.C., are for 
the plaintiff ; and Sir Horace Davey, Q.C., Mr. Finlay, Q.C., and 
Mr. Roger W. Wallace for the defendants. The case is proceeding, 
and will probably be a very heavy one. 


An improvement of an important character is about to 
be carried out in the working of the Metropolitan Fire Brigade. 
Hitherto the largest land steam fire engine in use by the brigade 
has not exceeded a capacity of 350 gallons per minute, whilst the 
majority are of 260 gallons only. This predominance of small 
steamers bids fair, however, to be considerably lessened by the 
introduction of larger machines, Mr. J. 8. Simonds, the present 
chief officer of the brigade, strongly favours more powerful engines, 
and the London County Council have ordered from Messrs. Shand, 
Mason, and Co., a new double-cylinder steam fire engine, having 
a capacity of 450 gallons per minute, and to throw a l}in. jet 
170ft. high. It is of a similar type to the four engines Mesers. 
Shand, Mason, and Co., have just supplied to the Glasgow Fire 
Department. The new hose is 2#in. instead of 2fin. as now used. 


Durinc a dense fog on the Mersey on Tuesday 
evening an exciting and disastrous collision occurred between the 
Seacombe Ferry steamer Crocus and the large Greenock ship 
Eurydice. The latter was being towed into dock, when the 
Crocus, while on a voyage to Seacombe, fouled the ship, getting 
under the jibboom, which swept her from stem to stern, carrying 
away both funnels and everything above the saloon deck. There 
were about three hundred passengers on the ferry boat, and a 
scene of terrible excitement ensued, the screams of the women and 
shouts of the men being heard distinctly on the landing stage, and 
causing intense alarm. Two passengers on the saloon deck of the 
steamer leaped on to the jibboom of the ship and were hauled on 
board. Another passenger, less fortunate, either fell or was swept 
into the water, and the shrieks for help intensified the excitement. 
Another passenger was knocked down by the falling funnels, and 
had his leg fractured, while the other passengers sustained minor 
injuries. This is the sort of thing that would happen with the 
proposed Ratcliff Ferry. 


An adaptation of an old machine, made many years ago, 
by Messrs. Richmond and Chandler, of Manchester, for destroying 
railway tickets, has just been intruduced on a large scale, to meet the 
requirements of West African rubber manufacturers, for cutting 
up raw rubber into shreds, by which the moisture is exuded, so 
that it can be packed in better position for shipment. This 
machine consists of two sets of discs, with very sharp edges, 
carried on a wooden frame. These discs are placed at suitable 
distances as required, and slightly intersect each other; whilst 
above them is a wide mouth hopper. Each set of dises—which are 
driven by hand, with ordinary gear—revolves towards the centre 
of the machine, and as the raw rubber is fed into the hopper, 
immediately grasp it, and as they revolve, cut it into shreds, which 
are combed out underneath, where they are discharged. One of 
these machines which has recently been supplied has so efficiently 
met the requirements for this purpose, that a number of others are 
being ordered, and these are now being constructed by Messrs, 
Richmond and Chandler. 

Tue P. and O. Company have just taken over from the 
builders their new steamer Australia, which was launched from the 
yard of Messrs. Caird and Co., of Greenock, on July 29th. The 
Australia went out on her speed trials on Saturday last, and: fully 
realised the expectations that had been formed of her, the vessel 





solution was generally in the ferric state. ese waters must 
therefore be considered as unreliable therapeutical agents. The 
ferrous iron in solution was determined with permanganate, and 
the total iron by the same standard reagent after reduction with 
zinc. The presence of organic and sulphurous matters in the waters 
does not, in the author’s opinion, practically affect the analytical 
results by this method, when the operation is conducted in the cold, 
as the decoloration of the permanganate by most organic matters 
is slow and progressive. The author condemns the practice of sur- 
charging mineral waters with carbonic acid as altering the com- 
position of the water, and thus affecting the conditions under which 
its therapeutical action has been established. 


A paPER on the age coating in incandescent lamps, by 
E. L. Nichols, is published in the last number of the American 
Journal of Science. The diminution of efficiency in incandescent 
lamps is due to three causes, viz., loss of vacuum, increase of 
resistance due to the disintegration of the filament, and finally the 
deposition of disintegrated carbon upon the inner surface of the 
lamp bulb. This deposition gives rise to what is called the age 
coating. It appears that the rate of deposit of the coating in in- 
candescent lamp bulbs is greatest in the early part of the life of the 
lamp. For example, in the case of a lamp which lasted 800 hours, 
more than half the coating was deposited during the first 200 hours, 
The lossof brightness due to the absorbing power of the age coating 
is a variable part of the total loss, being greatest in lamps of high 
initial efficiency. The coating does not appreciably modify the 
character of the light transmitted, as shown by a series of photo- 
spectroscopic measurements. The distribution of the coating 
within the bulb is nearly uniform. No marked difference between 
treated and untreated filaments appears to exist as regards the 
coating produced from them, It has been pointed out, however, 





that in the case of lamps exhausted without the aid of mercury 
tho age coating is scarcely perceptible, 





attaining a speed of nearly nineteen knots anbour, The Australia 
is 7000 tons gross, is 470ft. long by 50ft. in breadth, and her 
engines indicate 10,000-horse power. She is most elaborately 
fitted up. This latest addittion to the P and O. Company’s fleet 
will accommodate 413 saloon passengers, and is intended for the 
India, China, and Australian mail services carried on by the com- 
pany. She and her sister ship Himalaya are the largest passenger 
steamers afloat in the Australian-Indian service, and quite eclipse 
any of the steamers of the company’s existing fleet both in speed 
and luxurious appointments. A special feature in these ships is 
the large number of deck cabins and the bath-rooms. 
The Australia leaves for Australia on her maiden voyage on 
November 25th. 


In Spain it is proposed to build a great dam on the 
Guadarrama River near Torrelodones, where a fall of about 200ft. 
can be obtained. This can be increased to a total of 1100ft. by 
building a canal five miles in length. The power obtained will be 
used to run dynamos, and will be transmitted to Madrid by wire 
for use in lighting the city and for other purposes. To equalise 
the power and provide a supply of water in the dry season, a canal 
some fifteen miles long will be built to connect Lake Pantano with 
the Guadarrama, the lake being thus utilised as a storage reservoir. 
The plan also includes the use of the water after passing the dam 
and water power to supply the city of Madrid and irrigate the 
country surrounding it. This will be done by clearing out and 
repairing the ancient Canal del Gasco, and extending it to a point 
near Madrid, where suitable distributing reservoirs can be built. 
The old canal covers more than half the distance, including the 
mountain region where construction is most difficult, The city of 
Madrid now has a very iusufficient water supply, and the new pro- 
ject, it is expected, will much improve its health and convenience. 
The distance over which the electric power is to be transmitted is 





much less than that from Lauffen to Frankfiirt, where this method 
proved successful 
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THE accompanying engravings are reproductions of photo- 
graphs taken from one of these carriages, built by the Oldbury | 
Railway Carriage and Wagon Company, Limited, of Oldbury, 
near Birmingham, to the order of Messrs. Joseph Showell 
and Company, Indian merchants, Birmingham. They have 
been got up in the most luxurious style, and are veritable 
palaces on wheels, being arranged so that they can be run | 
separately or thethree can form a train, the vehicles commu- 
nicating with each other at the ends by means of covered 





gangways. The whole of the underframe and body framing 
is of Moulmein teak, and built on the American principle, 
having no independent underframe, but body and frame com- 
bined. Length of body, 59ft.; extreme length over buffers, 
63ft. 2in.; outside width, 9ft.; extreme width over sunshades, 
10ft. 4in.; clear height inside, 7ft. 9in. 

The carriages being very heavy, @ system of double trussing 
has been introduced, which adds greatly to their stability. 
The bogies, which are four-wheeled, are placed at 43ft. 
centres, and have Fox’s patent pressed steel sides, the 
remaining members being Qin. by 3in. by gin. channel steel ; 
Mansell’s wheels, 3ft. Tin. diameter; and axle-boxes fitted 


with Macnee’s patent dust rings. The outside of the carriage ' 
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THE BED CHAMBER 


is finished in cream and gold, with fine lines of royal blue, | wood, with bevelled edge mirror in centre. The furniture 






and in the centre on each side the arms of the Rajah in 


| bronzed brass in the form of a shield 2ft. high, with the motto, 


‘“‘Heaven’s light our guide,” in high relief. Adouble roof, witha 


| clear air space between it, and sunshades run the entire length 


of the sides; to further insure a cool temperature inside, each 
compartment is fitted with ice-cooling trays, let into the floor 
and covered with ornamental grids. Each carriage has a 
smoking verandah 8ft. 4in. by 6ft., fitted and decorated in the 
same manner as the saloon ; a hinged door, the upper portion 
of which is fitted with ground bevel-edged glass with the 


consists of two couches, ten arm-chairs, and two divan chairs, 
upholstered in blue silk and old gold, and a dining table fitted 
with falling leaves, 6ft. 6in. x 3ft. Two of the carriages 
are for gentlemen, and one for ladies, the furniture in one of 
the former being upholstered in blue Russian leather, 
bordered and buttoned in gold, with heavy silk frieze curtains 
hung over the doors. The bed-room is entered from the 
saloon, and is decorated and finished to match, and is 
furnished with two very handsome brass bedsteads, with 
spring mattresses attached, and a carved walnut dressing 


O 


SECRETARY . 


_¢ SERVANTS 


KITCHEN 


INC HES. (2763 


[voegs 








monogram of the Rajah cut thereon, leads into the saloon | table with swing bevel-edged mirror. Leading from 
19ft. by S8ft. 4in., the roof of which is divided into panels, the | the bed-room is the bath-room and lavatory. The next 
mouldings and cornices being of walnut with carved pateras; | compartment is for the Rajah’s secretary, and is fitted up 
at the intersections the panels are of specially-rolled sheet | with a secretaire, and is also provided with a lavatory. Then 
zinc, enamelled cream colour, handsomely decorated and | come the servants’ quarters, which are fitted up in a manner 
gilded. The windows slide into the upper portion of the | somewhat similar to an English first-class compartment, but 
sides, and are also fitted with Venetian and copper-gauze dust | having a bath-room and lavatory attached. In one carriage 
frames. Above the windows carved oak fretwork ventilators | is a small but completely furnished kitchen, with coal cook- 
are fixed, backed with black horsehair seating to exclude the | ing stove, pantries, plate racks, pumps, sinks, &c., and all the 
dust. At the end of the saloon nearest the verandah | necessary utensils. The whole of the metal fittings in the 
there is a coal fireplace with bronzed brass grate, and | three carriages are either silver-plated or oxidised silver. 

tiled hearth and curb, the chimney-piece being of walnut | The carriages are lighted tl roughout by electricity, each 
elaborately carved, and fitted with an overmantel of the same | carriage containing thirteen lamns of 16-candle power, and 
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specially adapted accumulators, which last for ten hours. | Therefore it may be clearly laid down that with screws of equal Cullera, she started with a three months’ growth ona coating of 
theswitches being placed in theservants’ quarters. The water pitch and equal area of blades, when propelling a vessel at a| tar. On her return she made a voyage to the Baltic; after which 
for the lavatories and baths, &c., is carried in large tanks | certain speed, the pressure on the pistons will be equal, whatever | she started on her voyage from Cardiff to Tarragona with a growth 
suspended beneath the centre of each carriage, from which it | ™y be the state of the water in which the screws work, and the | of five months and a-half. Returning thence, she was found to be 
"43 P a 1 so nits ” ’ number of revolutions, and therefore the slip, for the revolutions | extremely foul, being covered from keel to water-line with gress 
oe ee ¥ : h st will regulate themselves to the existing circumstances of the liquid | 3in. to din. long ; she was therefore cleaned and painted, and th 
The Bombay papers describe these carriages as the most} fyicram against which the blades act. That such is the case is | commenced with a clean bottom her voyage from London : 
handsome, perfect, and luxurious ever sent to India. seen from the fact that, while the pressures have remained | Denia. On her return, having been aground, she was agai 
constant, the revolutions have varied to a considerable extent. | docked and painted with anti-fouling composition before starti 
on her next voyage from London to Valencia. The Bell 
Sum of the Pressures of Slip and Propulsion, in pounds per square © of 


A RAILWAY MEDAL. 


By the courtesy of a gentleman in Birmingham who has a 
large collection of railway curiosities, we are enabled to give 
a representation of a medal referring to the Gloucester and 
Cheltenham Railway. The Act of Parliament under which 
that line was constructed was obtained in 1809—49 Geo. ITI. 
cap. 23—and was entitled, *‘ An Act for Making and Maintain- 
ing a Railway or Tramroad from the River Severn at the Quay 
in the City of Gloucester to or near a certain Gate in or near 
the Town of Cheltenham .. . called the Knapp Toll Gate, 
with a collateral branch to the Top of Leckhampton Hill.” 
The preamble sets forth that the traffic between Cheltenham 
_and Gloucester is very great, and the road is much injured 
by the heavy carts and wagons passing over it. The construc- 
tion of a railway or tramroad for conveying stone from the 
quarries at Leckhampton to the port of Gloucester, and for 
the conveyance of general merchandise between the two 
towns, would, it is stated, be very advantageous; and a 
number of persons are incorporated under the title of the 








“‘ Gloucester and Cheltenham Railway Company,” with power 
to raise a capital not exceeding £35,000, and to construct and 


maintain such railway. The Act is of considerable length, 
and contains minute provisions as to the manner in which 
the undertaking is to be carried out. Steam engines are 
naturally not mentioned, the hauling is to be by “men, or 
horses, or otherwise.” We learn incidentally that the rails 
were to be of the “plate” kind, furnished with a flange 
on the outer side to form a guide for the wheels. In 1815 a 
further Act—55 Geo. III. cap. 41—was obtained, authorising 
the raising of additional capital to the extent of £15,000. 
The date of opening does not seem to have been recorded, 
but it appears to have been finished in 1819, as it is indicated 
in “a geological map of Gloucestershire,’ published in that 
year by the well-known William Smith, “the father of 
English geology,” as he has been well called. The line starts 
from Leckhampton, and joins the high road between 
Cheltenham and Gloucester, just outside the former town, 
whence it runs parallel to the road for some distance. About 
a mile from Gloucester it takes a curve, and enters the city 
at the opposite side. We are unable to give any information 
as to the object of the medal, or the date when it was struck. 
The locomotive is obviously of the Agenoria and Stourbridge 
Lion type—see THE ENGINEER, March 7th, 1890, page 200— 
the former of which may be seen at South Kensington. They 
were built at Stourbridge, by Messrs. Foster and Rastrick, in 
1828 and 1829 respectively, but the medal must certainly be 
subsequent to the accession of William IV., in 1830. It has 
been suggested that it was a first-class pass, perhaps issued 
to the directors, but if so, it would hardly have been struck in 
copper, as this is, and would not have been so large and 
heavy. A writer in the Local Notes and Queries column of 
the Birmingham Weekly Post of September 22nd, 1888, says 
that the tramway was in use some years after the present 
railway between Gloucester and Cheltenham was opened, and 
that in his boyhood he had many a ride upon the trucks 
which brought the stone from the quarries at Leckhampton. 
We believe that a portion of the tramway at the Leckhamp- 
ton end is still in use. 








EXPERIMENTS ON THE ARRANGEMENT OF 
THE SURFACE OF A SCREW PROPELLER. 


By Mr. WILLIAM GEORGE WALKER, of Bristol.* 
(Concluded from page 366) 


Examination of results.—It will be seen that screws C and G were 
the most efficient in the first and second series repectively. Screws 
B, C,and D, were exactly equal for all speeds up to six miles per 
hour; screw A was also equal to them for ue up to five miles 
per hour. Screw C, the most efficient, ranged from equality at 
these speeds up to 2°02, 2°59, 1°45, and 4°24 per cent. greater 
efficiency at the maximum speed than the screws A, B, D, and E 
respectively. Screw G was more efficient than screw F, at all 
speeds except the minimum, when they were equal ; the difference 
in efficiency was 153 per cent. at the maximum speed of eight 
miles per hour. It is not unreasonable to suppose that, if a position 
of blades bad been tried in the second series similar to that of 
screw C in the first, a greater efficiency would have been obtained. 
It will be seen that at the lower speeds the results of the screws in 
each series were not affected either by the number or by the 
position of the blades. The blades of screws B and E evidently 
affected the water injuriously for each other at the higher speeds. 
The screws attained an efficiency of about 70 per cent. at the 
minimum speed, with a slip of about 22 per cent.; and afterwards 
fell off, with further increase of slip. The screws are in themselves 
bad, inasmuch as their maximum efficiency should have been at 
the working speed of about seven and a-half miles per hour, but 
the screw space was insufficient to allow for more blade area; this, 
however, will not in the slightest affect the object of the experi- 
ments. In order to try the effect of friction of the blades, screw D 
was tested with a much rougher surface, presenting, if anything, 
greater roughness than that of very coarse sand. The loss of 
power due to the increased surface-resistance was twofold, for, in 
addition to the extra pressure necessary to rotate the screw at the 
same number of revolutions, the slip was greater, showing that 
the transverse component or rotary motion of the water was 
increased, thereby reducing the sternward or thrust component 
From the accompanying figures it is seen that the sum of the mean 
pressures employed in the propulsion and slip of the screws is 
practically equal for the screws in each series for the same speeds; 
in other words, the turning moments necessary to maintain the 
rotation of the screws, when going at the same speed, are equal. 








* Paper read before the Institution of Mechanical Engineers, 





inch referred to high-pressure cylinder. 











Miles p’r hour. | 4 | 5 | 6 | 7 | 4% | 8 
Screw. Lbs. Lbs. Lbs. Lbs. Lbs. | Lbs. 

A | 13°86 | 18°52 | 27°43 | 44°76 | 55°8l | 68°59 

B | 13°86 | 18°62 | 27°44 | 44°76 | 55°82 | 66°60 

Cc 13°36 -18°52_ «|| «744 «| 44°76 | 55°82 | 66°60 

D 13°36 18°52 | 27°44 | 44°73 | «(55°82 | 66°50 

E —_ — _ — — | 66°49 

F 14°99 20°69 30°70 50°03 62°48 | 74°52 

G 14°99 | 20°71 | 30°71 | 80°03 | 62°48 | 74°52 


On comparing the above pressures in the first and second series, 
they are found to vary in the direct ratio of the pitch, namely, as 
1:00 to 1°12, thus showing that for equal speed the turning 
moment varies in the direct proportion of the pitch. This law is 
fully demonstrated in Mr. Blechynden’s paper on ‘‘The Reaction 
and Efficiency of the Screw Propeller”—North-East Coast Insti- 
tution of Engineers and Shipbuilders, 1887, vol. iii., page 179—in 
which he also says the effect of the surface is the same, irrespective 
of the number of blades into which it is divided. On this point 
he does not appear to have made any experiments, but accepts the 
results of Mr. Isherwood, which, however, were not sufficiently 
extended to warrant the assumption. 

Discussion of results.—The results show that, the kind and 


Dunkerque had a growth of one month and two months and a-half 
on commencing her first and second voyages respectively. In th 
navigation of the Herongate it was found that the Dickineon 
propeller afforded greater command of the vessel, throy h 
improved steering and greater rapidity in evolution, and power nt 
ares and starting more promptly ; and there was a reduction 
in vibration, It was also reported that, when running high on 
ballast trim, with the propeller not thoroughly su 4 
efficiency was even more d, in h 
a firmer grip of 


bmerged, the 


r as th 2 
the water, and held the veessl steady 


to the wind. The H te 1 f U B 

e wind, e Heron was also run from r Bl 
in Sea Reach—the second reach below Gravesen a the Nae 
Sand Head lightship—the North Goodwin lightship—first with 
the ordinary and afterwards with the six-bladed propeller, These 
trials were conducted by Mr. George R. Dunell, and the followin 
results were obtained :— 8 





Comparative Trigls of the Herongate with ordinary four-bladed and 
Dickinson six-bladed Propellers, 


Propeller 





aggregate extent of surface remaining the same, it is ad Z 

to increase the number of blades. Hence the blades will become 
proportionately narrower, and this is undoubtedly the cause of 
increased efficiency; that is, narrower blades are proportionately 
more effective than wider ones, For when the two- bladed and 
three-bladed propellers were divided respectively into four blades 
at right angles to one another — screw D — and into six blades 
—screw G—the slip was reduced for the same speed, with exactly 
the same steam pressure; consequently the efficiency is greater. 
This conclusion appears to be somewhat contrary to prevailing 
opinions ; but the author is not uainted with any trials of pro- 
pellers having six or more blades. The above remark refers only 
to smooth water; in a rough sea the advantage of many blades 
appears obvious. In his ‘‘ Experiments in Aéro-dynamics,” pub- 
lished by the Smithsonian Institution, Washington, 1891, Mr. 5. P. 
Langley has shown—page 106—that with horizontal planes moving 
horizontally in air the time in falling is greater for those planes 
whose extension from front to back is small compared with their 
length measured perpendicularly to the line of advance. In other 
words, narrower planes have less slip than wider ones. 

It does not seem difficult to find an explanation for the fore- 
going result. The normal pressure on a blade moving obliquely 
through water does not occur at the centre of the width, but at a 
position about one-fourth or one-third of the width from the leading 
edge. Ifa sheet of paper or metal is moved through air or water 
with its surface inclined to the direction of motion, the leading 
edge will suffer considerable deflection compared with the follow- 
ing, and will tend to assume a position at right angles to the line 
of motion. The leading face of a propeller blade is thus more 
effective than the following. In a paper read before the Institution 
of Naval Architects, in 1890, Mr. Howden has noticed this important 
fact, for he says, “Itis evident that the efficiency of the blade 
decreases towards the after edge. The first 6in. on the entering 
side are more effective than the last 6in. on the after side, It is 
thus chietly by the leading side of the blade that the inertia of the 
water is overcome and its acceleration produced, probably in the 
form of animpact, thereby giving the water a greater velocity than 
that of the screw itself. This would be a cause for apparent nega- 
tive slip, the water flowing through the propeller faster than is 
accounted for by the product of the pitch and revolution. There 
must, then, be a region of reduced pressure on the working face of 
the blade. That there is a vacuum in the wake of a blade, caused 
by the slip and by the body of the blade displacing the water, 
is proved by the performance of screw E; for with exactly the 
same steam pressure the revolutions increased to a marked extent, 
showing that the after section was exerting little or no thrust. 
It may be well to mention the case of a propeller 10ft. diameter, 
which was brought under the author’s notice after some five or six 
months’ continual voyaging to the Mediterranean. A portion on 
the leading edge of the working face was clean scoured, a part was 
covered with marine growth some inches long, while a part on the 
after edge had a short growth, the greater part of the back of the 
blade was covered with grass, This seems to show that only a 
small part of the area of the blade was effective, and affords an 
argument in favour of narrow blades. In accounting for the supe- 
riority of screw C, it will be noticed that the blades of each portion, 
when the vessel is in motion, necessarily cut into water undisturbed 
with respect to the screw, which was probably not the case with 
the other screws, whose blades injuriously disturbed the water for 
one another. Moreover-the spent water from the forward blades 
of screw C, being discharged with a velocity at the back of the 
after blades, destroys the partial vacuum behind the after blades, 
thus augmenting the thrust by preventing the water from tending 
to run round to the back of the after blades, 

Practical trials.—Previous to carrying out the above experiments, 
some trials were made with propellers on the principle of screw C, 
which is the form invented by Mr. Dickinson, by whose permission 
the results are here given, being of interest for comparison with 
those subsequently obtained from the experiments. After several 
successful trials on steam launches, two vessels belonging to Messrs, 
Weatherley, Mead, and Hussey, of London, the Herongate and the 
Belle of Dunkerque, were kindly offered by the owners for further 
trial of the screw. These vessels are sister ships in every respect, 
built in 1887 by Messrs, Short Brothers, and engined on the triple- 
expansion plan by Mr. John Dickinson, of Sunderland, each of 
525 tons register. The ordinary propeller was of cast iron, 10ft. 9in. 
diameter, 15ft. pitch, with four blades, and 32 square feet area ; 
the Dickinson screw was of cast steel, 10ft. 6in. diameter and 15ft. 
pitch, made as a double three-bladed screw, with six blades and 
thirty square feet area. The first two deeply laden voyages of 
these two vessels to Spanish ports in the Mediterranean, the 
ordinary propellers being exactly the same on both vessels, gave 
the following mean results :— 


Comparison of Ordinary four-bladed and Dickinson six-bladed Pro- 





peller. Average results of Table 7. 
Belle of 

Steamer . { Dunkerque. Herongate. 
Boepelier .. «- o+ «+ o-| Oniimary. ‘Ordinary. | Dickinson. 
Speed, knots per hour.. . 8°738 8°393 8°748 
— of screw per) 83°5 82-0 | 73°5 
Boiler pressures, lb. per ; < oa 

—— } 152°5 149-0 | 152°5 
Vacuum, inches of mercury 25°0 24°0 25°0 





Draught of steamer, feet | 
andinches .. .... } 2s & 12 &% | as 

Coal burnt in 24 hours, tons 7 6} | 6} 

Knots run per ton of cval .. 28°0 29°8 82°4 

pd of screw, per cent. ay 29°2 30°8 19°6 

Allowance for foul bottom, } 0°33 is 0°50 
knots perhour .. .. 





When running with the Dickinson propeller the condition of the 
Herongate was very foul. On the first voyage from London to 








io ab ee A ee Oe, ee Ordinar: | Dickins 
Duration of trial—hours and minutes .. 5 40 . ~~ ius 
Distance by log—knots 1s sb Sa ot 50 42 
Speed—knots per hour es 68 6s 8°82 9°43 
Revolutions of screw per minute .. .. 75°38 73°3 
Boiler pressure— pounds per square inc 129°2 150°6 
Vacuum—inches of mercury .. .. .. 25°6 25°6 
Mean total indicated horse-power.. 828°6 389°3 
Displ C—$TODS 2. 2s oe ce oe 1107 lliz 
Slip of serew—per cent. .. .. .. «. 20°8 13°0 
Coetlicient of performance* ee 223 232 


3 4 ‘ 
4 displacement in tons? x (speed in knots)s 
Mean total indicated horse-power. 


It must be remembered in comparing these two performances that 
the vessel had a foul bottom when tried with the Dickinson pro- 
peller, whilst when running with the ordinary propeller she was 
just out of dock after cleaning. 

Trial on tug-boat.—On the completion of the experiments at 
Saltford, the author carried out a trial on the tug-boat Frank 
Stanley, which was kindly placed at his disposal by Captain 
Roberts, of Bristol. The object of this trial was more especially to 
ascertain how far a screw with narrow blades was suitable for 
general towing. The tug had an ordinary four-bladed propeller; 
the Dickinson screw employed had six blades in two portions, The 
tug is 70ft. length, and 14ft. beam, with a draught of 5ft. forward, 
and 74ft. aft. Both screws were of cast iron, aud 6ft. diameter; 
the ordinary four-bladed had a pitch of 9ft., and an expanded 
blade area of 13°58 square feet ; the pitch of the Dickinson screw 
was 9ft. 6in., and its blade area 1212 square feet. The following 
were the results of tke trial :— 


* Coefficient of performance = 


Comparative Trials of the Tug Frank Stanley, with ordinary 
four-bladed and Dickinson six-bladed Propeller, 


Propeller ae a ae ee 
Speeds, knots perhour .. .. .. 
Revolutions of screw per minute .. .. .. 
Boiler pressure, pounds per square inch .. 58°5 
Vacuum, inches of mercury .. .. .. .«.| 

Slip of screw, per cent. 


Ordinary Dickinson 

10°8 1) 

28°0 

58°0 

5°0 
| 75 
After three months’ continuous work in all seas and weathers 
Captain Roberts reported as follows respecting the towing qualities 
of the six-bladed propeller :—‘* While the towing power of the tug 
is greater, by an amount J should think approaching 6 or 7-horse 
power, the action of the propeller on the water is also smoother, 
and it appears to have a firmer grip of the water, which is especially 
noticeable when getting under weigh, the required speed being 
obtained almost immediately on starting the engine.” These 
practical trials on the Herongate and the Frank Stanley form 
a strong corroboration of the somewhat more scientific trials 
at Saltford, demonstrating the superiority of narrow blades, which 
is obtained by increasing their number and arranging them 
on the principle of the screw C. The slip is thereby reduced, 
with even less blade area, as is seen from an examination of the 
results. The practical objections are overcome by making the 

ropeller in two portions, which are more easily manufactured and 

altel, and can be fitted on without the often tedious necessity of 
withdrawing the stern shafting; all that is required in case of 
accident is to replace the injured portion, This principle applies 
advantageously to vessels of light draught, for by increasing the 
number of portions the diameter of the screw may be proportion- 
ately diminished, and the required blade area obtained, with a 
aniform pitch. That the steering is much improved is obvious, in 
consequence of the greater distribution of water discharged against 
the rudder, whereby also the vibration is reduced to a considerable 
extent. 

In conclusion, it will be understood that the author does not wish 
to advocate a particular kind of screw propeller, or even to assert 
that any one form is the best, as there are so many cnsiderations 
affecting the question. 








Cost or Runninc A Lake STEAMER.—An interesting statement 
of the cost of running a lake steamer, prepared by Mr. George H. 
Ely, was recently published by the Cleveland Marine Review, and 
the figures given below are from that paper. The steamer was the 
Manola, owned by the Minnesota Steamship Company, and 
employed in carrying iron ore. The Manola is 308ft. long over all, 
40ft. beam, and 24ft. 6in. deep; she has a triple-expansion engine 
with cylinders 28in., 38in., and 6lin. by 42in. stroke, and two 
boilers 14ft. diameter and 12ft. 6in. long. Her average draught 
is 14ft. 9in. During the season of 1890 this ship was in commission 
222 days, of which 175 days were passed in actual sailing, and 
47 days in port. She made thirty round trips, and carried 
71,171 tons of iron ore, or an average of 2372 tons per trip. The 
average time spent in leading was 74 hours; in unloading, 
12 hours, The average time required for a round trip was 7 days 
94 hours, the average mileage being 1686 miles per trip. The 
average speed of the ship was 12°72 miles per hour light and 
11°85 loaded, and to attain this she burned an average of 209 1b. 
of coal per mile light and 226lb. when loaded. She carries a crew 
of twenty-three men. The total distance travelled during the 
season was 50,584 miles, and the total ton mileage of freight 
carried was 3,600,079. It must be remembered that cargo 18 
carried only one way, the up trip to Lake Superior being light. 
The total earnings of the ship for the season were 93,738 dols.; 
the expenses were 55,114 dols., or 58°8 per cent. of the earnings, 
and the net earnings were 38,624 dols. She thus earned an 
average of 422 dols. gross and 174 dols. net per day while in 
commission. The following averages are derived from these 
figures :— 


Per mile Per ton Per ton 
travelled carried. mile, 

Earnings 185°3 cents .. 131°7 cents .. 0°078 cents 
Expenses MeO » os TOE gg et OOM tn 
Net earnings. 8 os a8 » «OO . 


The heaviest item in the expenses was for handling cargoes, 
which uired 16,112 dols., or 29:2 per cent. of the total. Fuel 
cost 14.497 dols., or 26°2 per cent.; labour, 10,021 dols., or 


18-2 per cent.; provisions and supplies, 3305 dols., or 6-0 per cent., 
and insurance, 5471 dols., or 9°9 per cent, of the total, 
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LETTERS TO THE EDITOR. 


do not hold ourselves responsible for the opinions of our 


(We correspondents.) 





SCREW PROPELLERS. 


ly to Mr. McGlasson’s appeal to me in THE 
ENGINEER of October 14th, I am unable to act as pilot in his pro- 
sod north-west passage. A departure and course, knowledge of 

me leading lights, and their distinction from some very mis- 
a ding ones, are all I profess in this direction; although, properly 
Anderstood and applied, even these may have a value on a voyage 
je low temperature, much ice, ruffian winds, and hidden rocks 
prone These latter, as most usual, ground smooth by glacial 
ction : roches moutonné—very freely translated ‘ Wolves in 
sheep's clothing.” The prime necessity I have found to be accurate 
fata and a just tribunal of reference, so that, as it were, state- 
ments could be placed on a balance, and judged on their merits, 
irrespective of mutual admiration and its highly improper 
extraneous considerations, — 

Some years gone, @ series of what ought to have been most 
valuable’ experiments were made upon the despatch vessel, 
H.M.S.S. Iris, which were duly reported, discussed, and published 
by the suitable asociation for such subjects, and yielding, I pre- 
sume, from their point of view, satisfactory results, but in a 
ludicrous degree insufficient from any other. ‘ake the fifth set of 
those experiments, when, surely, if experience went for any- 
thing, the results ought to have been trustworthy, we find the 
following :— 


Sir,—In re 


H.M.S.S, Iris. 


Dimensions, 300 x 46,1 x 19 8} mean = 3724 tons displacement. 
Immerged mid area = 775 square feet. 


eds, V. Revolutions, N. Powers, E. 
areyTD ew 94°41 7,838 1.8.P. 
10°008> 6s: secs ee 4,930 ,, 
12°633 o ec °SS 2,278 9 


[object that this data is slightly incongruons ; the second speed 
ought to be 1610 knots, and corresponding revolutions, 83°22 ; not 
16 065, and 82°41, as stated. If these latter figures were right, all 
the others were wrong. To show this, subject these figures to the 
cross fire of the following batteries :— 

I. E= D?V10 (Xe = 18-9 V 10 (V—1092) 0668. 
ll. E=0V10¢¥- 26°22 V 10 "0063 V. 
Ill. E = CN 10 (¢-") V- 5°839 N 10 25 Vv 
lV. N=mV10"¥- 4°49 V 10 “8s V. 

The first, denoting the general, and the second, the specific form 
for this particular vessel. The tests as follows :— 


H.M.S.S, Iris (Fitth Set). 
By first formula :— 


wig 


True trial speeds, V = 17°979 16°10 12°6383 
Subtract, X = 10°92 10°92 10°92 
Then, (V-X) = 7°059 5°18 o 2° 
Also, (V-X)°0668= 4680 "3434. “1136 
Add, log. V = 1°2548 12068 .. 11014 
Add, log. D? = 2°1426 2°1423 .. 21426 
Sum, orlog. E = 3°8654 3°6928 .. 3°3576 
Data givinglog. E= 3°8053 8°6928 .. 3°3576 
(Babbage’s Tables). By second formula— 
Values of °0663 V = 1°1920 1°0674 *8376 
Add, log. V = 172548 1° 2068 1°1014 
Add, log. 26°22 = 1°4186 1°4186 1°4186 
Sum, orlog.E = 38°8654 .. 4°6928 8°3576 
Exactly as before, By third formula— 
Values of -0625 V = 1°1240 1°0063 “7899 
Add, log. N = 1°9750 ..  1°9202 1°8016 
Add, log. 5°889= ‘7663 .. *7668 *7668 
Sum, or log. E = 3°8653 _ 3°6928 .. 8°3578 
Practically the same. By fourth formula— 
Values of ‘0088 V = ‘0680 “0612 “0480 
Add, log. V = 1°2548 1° 2068 1°1014 
Add, log. 4°49 = *6522 *6522 *6522 
Sum, orlog.N = 1°9750 .. 1°9202 ..  1°8016 
os N = 94°41 88°22 63°33 
By data = 94°41 82°41 63°38 


I submit these results indicate a “ reign of law” which will not 
admit of infraction without detection, and we may now examine 
the highest speeds of the various trial sets, the well-known object 
of which was to determine the effect of alterations of the pro- 
pellers upon the speeds of this vessel. The published figures are : 


HM.SS, Iris (Highest Speeds ). 


. y Displacement, 
v. N. ae ~~ 
Inset (1.).. 16°58 85°86 7503 8290 
» Saka. 15°73 88°89 4368 3290 
~» (ais.. 18°57 97°19 7714 $290 
o Chis ww win eee 2. Be 7556 $290 
ma Was. << ses Oe .. CH 7333 3724 


The fundamental proposition of mechanical science—enunciated 
by Newton as a scholium to the third law of motion—when properly 
applied, can be shown to lead to the simple result— 


log. = = (V-X)a 
piv 


Years ago I pointed out, when used for comparative purposes 
between different vessels, it is necessary that the quantity a, which 
I named the intensity coefficient, should be reduced to the same 
value in all—in the present case ‘0663, the value in the fifth set — 
and then determine the values of X, which satisfy the equation—a 
singularly simple operation, as follows :— 








Iris trials, Nos. I. Il. Ill. IV. v. 
Log. Dé = 2°1108 .. 2°1108 .. 2°1108 .. 2°1108 .. 2°1496 
Add Tog. V = 1°2196 |. 1°1967 .. 1°2688 *” 1-2693 ”” 1-2548 
Sum = 373299 .. 3°3070 .. 8°8701 .. 8°3796 .. 3°3074 
Subtract from log. E = 8°8758 .. 3°6408 .. 88873 .. 3°8783 .. 8°8653 
js Log. = ‘b454.. 88883.. -5082.. -4987.. -4679= 
piv 


f (V - X)a. 

Next, we have to find the ratio of the figures, thus found to 

the small quantity, a = 0663 as follows :— 
I II 





’ Ill. IV. Vv 
Then, (V-X).. .. .. = 8°28 5°08 .. 767 7 0 
Which subtracted from rhe ah or 
values V .. .. 4. = 1658 .. 15°73 .. 1857 .. 18°59 .. 17-979 
We obtain values of X..= 835 .. 1070 .. 1090 .. 1107 10°92 


That is to say: at these highest trial speeds, the relations of 


power and speed were :— 
Iris 1 EB = Div 10 V— SS) oo 
» I y= 5 pg sr é 
» Il. ,, = » 10 hitaanee lhag 
» IV. y= ppg RE 
eee ee 10 (V — 092) ,, 


The last equation in full, E=D? v10 ‘Y ~ 1° 9) 668) employed 
at the outset, and it was shown to be in perfect agreement with 
all the sneeds of the fifth set. It does not, however, follow, that 
the other equation would, in like manner, agree with all the speeds 
of their own set. For this, we should require to determine the 
actual value of a for each set, instead of the assumed general one 
0663. The physical interpretation of this formula, is, under the 


circumstances of trial, the quantity factor, Dy, multiplied by the 


intensity factor, 10 (V-X)a. 5, the measure of the mechanical 
effects due to the expended power E. This again, being 
simply a way of stating that a definite amount of heat 





has vanished from the working body, the steam, previous 
to its admission to the condenser, and which has now to be 
accounted for in equivalent mechanical effects produced, either 
inside or outside the vessel. From this will be seen the reason of 
naming a the intensity coefficient, it is the quantity which 
multiplying the difference between the trial speed V and another 
speed which I name the subdominant speed X, defined by the con- 
ditions, it is the speed for which the power is simply as the 


quantity factor pt V, implying also(V-—X)=0. Hence, reduced 
thus to the same intensity coefficient, the differences between trial 
speeds and this subdominant speed, multiplied by this coefficient, 
are the definite values of the intensity factor, and may then be 
viewed in another way as quantities which, added to the values of 


the logarithms of the quantity factor pt V, will give the values 
of Log. E for those speeds. I have therefore proposed for them 
the name mechanical complements, as by complement we under- 
stand a thing which, added to others, completes them; and they, 
conjointly, form one definite thing. We may, however, approach 
this question ina simpler and much more proper way. Newton, in 
effect, wrote: in all machines, the gross sum of the work done would 
always be found equal to the gross power doing it, which, in obvious 


symbols, is expressed by: =1; and by taking the logarithms 
of the members, Log. W — Log. E = 0. 
When steamships were invented, and their qualities came to be 
3V 
discussed, the British Admiralty adopted a formula, 2’ — ¢, 
which, similarly stated, gives: Log. Divs - Log. E. = Log. C. 
The quantities C, thus defined, were supposed to be, and, very 
unfortunately, have been accepted, as a comparative standard cof 
efficiency in vessels; although, in every case, presenting most 
irregular and inexplicable variations, The origin of these is the 
simple fact: the first term of the first member is an altogether 
mistaken assumption for Newton’s work done, for which, the second 
member had no existence, the value in all such cases being zero. 
To anyone who recognised that Newton’s decision on such ques- 
tions, was nigh certain to be of greater value than the collective 
opinion of the remainder of the human race, and who possessed such 
trifling grasp of principles as would enable him to put this opinion 
into shape, the obvious course would have been to write the fore- 
going Admiralty formula in the shape: 
2 
Log. D*? V3 — Log. E+ f V = 0, 
and thence determine what was the necessary form of this unknown 
JV (function of the speed), which satisfying this equation, conse- 
quentially, would satisfy Newton’s also. Not to waste space upon 
mere trial and error essays, it will be found, if we write 


Log. D? V — log. E+ (V-X)a=0. Or, to better compared 
with Newton’s, i.e, Log. piv + (V — X) a — log. E = 0, with 
3 
Log. W — log. E= 0. Obviously, Log. D* V + (V — X) a in the 
first is the Log. W of the other, and the quantity (V — X) a is the 
3 
complement, which, added to Log. D® V, will give the logarithm 
of the power to do that work. Hence the reason of naming 


(V — X)a the mechanical complement, which, if not known by 
means of its components X and a, is readily obtained by its 


: piv 
analogue and equivalent, Log. — 





. Thus it is, when the dis- 


placement, power, and corresponding speed of vessels are 
known, this equation, Log. = 
standard of comparison. Taking a of the same value, determine 
the values of X which satisfy it in the respective vessels. Obviously, 
the larger these are, (V — X) a will be the smaller ; the logarithms 
of the powers for the same speeds, of vessels of the same displace- 
ment, will be greater or less directly as this quantity, (V — X) a, 
is greater or less; and hence, these area perfectly definite standard 
of efficiency. The length to which this note has extended prevents 
further remarks. ROBERT MANSEL. 
Glasgow, October 29th, 


= (V — X) a, affords a simple 


WIRE ROPE, 


Srr,—In your issue of the 21stinst., ‘‘ Inquirer” asks what is patent 
improved steel wire. The expression “‘ patent” refers to a mode of 
tempering the wire, and this process can be and is applied to Bessemer, 
Siemens- Martin, and crucible steel. It is no criterion whatever for 
quality. ‘‘Impreved” is a bogus expression, and means nothing ; 
it does not apply to the tempering process, and it does not apply 
to the quality of steel. Your correspondent is doubtless aware 
what ‘steel wire” means, It is a general term, and may refer to 
wire drawn from rail ends or from a high-quality crucible steel. It 
may interest him to know that if he specifies for ‘‘ best” steel wire, 
it means in the trade that he is to get the worst quality. There is 
no trade which—owing to ambiguous, fancy, and meaningless 
terms—lends itself more to roguery than wire ropemaking. Some 
few well-known firms do a large business and have a great reputa- 
tion for honest dealing, and supplying good quality ; their trade 
seems to increase, notwithstanding the fact that their prices are 
generally much higher than their smaller opponents. This may 
perhaps be looked upon to prove that users prefer to buy a good 
article at a fair price rather than rubbish at a price which, if they 
have any knowledge of values at all, they must know to be below 
the prime cost of good rods, ONE WHO Knows. 

Bayswater, October 25th. 


Sir,—‘‘ Inquirer’s” letter of the 18th inst., which appeared in 
your columns, and in which my name is mentioned, has only just 
been brought to my notice. 

Space and occult reasons precluded me from clearly defining in 
my series, which appeared in your valued journal during 1889, the 
meaning of ‘‘ patented or improved steel wire;” however, a more 
ample explanation is given in my book, entitled, ‘“‘ Wire, its 
Manufacture and Uses,” Certainly there are many qualities of so- 
termed patent steel wire, eg., its tensile resistance may vary 
between, say, 50 and 90 tons per square inch of sectional area, 
whilst its torsional and elongating efficiency may correspondingly 
fluctuate. By the unscrupulous the term is very elastically applied. 
I can scarcely credit that the prices your correspondent mentions 
were given him by leading firms in the wire rope trade. Ropes 
costing from, say, 24s, to 30s. per cwt., could not be composed of 
patent steel wires of suitable quality for haulage or traction 
purposes. Ropes 3in. in circumference made of mild patent wire, 
of 50-ton quality, have been sold by manufacturers for 25s. to 27s. 
per cwt., and smaller sizes for 30s.; but ropes of 80-ton quality 
average about 40s. per cwt., although Germans have an them 
at 35s. I of course refer to a decent material. Patent cast steel 
rope wire of, say. 80 tons resistance, has been supplied by German 
firms for 23s, to 25s. per cwt., and 90 tons quality for 30s. The 
cost of a rope, however, will vary according to the gauge of the 
wire employed, and the number of wires used in each strand. I 
have known galvanised flexible patent steel, however—improved 
Siemens-Martin and crucible steels—of German manufacture to 
fetch 95s. per cwt. fora multiple layed rope of 34in. circumference, 
but then there were 588 wires of 22 e W. G. in such ropes, 
Certainly there is a great deal of German wire imported and used 
in this country, not so much for ropes as for telegraphic purposes, 
and the manufacture of wire netting and blinds, &c. There are 
German factories on the Rhine which are fully three times the 
size of —_ similar works in Great Britain, and the lethargy of 
the British is mainly to be blamed for this state of affairs, I 
mentioned one firm, in my series referred to, whose works cover an 
area of about 80 acres, and whose products are to be found 
throughout the world. ‘‘ Observer,” in your last week’s issue, 
correctly credits Mr. Horsfall with the invention of patented or 
improved steel wire ; indeed, most of the best inventions connected 





with the industry have emanated from the British, which of late 

years they have allowed foreigners to reap the benefit of. Space, I 

feel sure, precludes me from explaining the manufacture and merits 

of patent steel wire; but if ‘ Inquirer” will refer to my book 

before specified, I believe he will find all the information he 

requires, J. BUCKNALL SMITH. 
London, October 29th. 





Sir,—I have read with much interest the letter signed ‘‘ Inquirer” 
in your issue of October 21st, in which he puts the question— 
What is patent improved steel wire? and on receiving a definition 
of the term, he would also like to know if there is more than one 
quality of the same, 

Now, I also have something to do with the use of steel ropes for 
heavy winding and hauling purposes, and I would hail with satisfac- 
tion any trustworthy information on this subject. For a definition 
of the above term, and also the information as to whether there is 
more than one quality of the same, we must look to the wire rolling 
and drawing firms for an answer, whether they be rope makers or 
not. By them alone is the quality of the material governed, and I 
am afraid that both the term and the definition will be as varied 
and various as the firms themselves, for I believe that each firm 
has its own speciality—hence the reputation of individual manu- 
facturers—and I may say that I have not yet heard of a standard 
quality of patent improved steel wire having been universally 
— by a number of firms, and offered in the market 
as such, 

After quoting from the articles that you published some three 
and a-half years ago from the pen of Mr. J. Bucknall Smith, 
‘*Inquirer” further asks, ‘‘ Why is this wide range in the prices 
quoted for wire ropes?” My answer is, improvements in machinery 
for their manufacture, the benefits of which continental firmsarenow 
reaping. This, I will try to show ‘‘ Inquirer,” has caused the wide 
range in prices, and it is just possible that the ‘‘made-in-Germany” 
article, which ‘‘ Inquirer” surmises in his letter, is being supplied 
to users by some of our home firms in lien of their own made ropes, 
and I very much question whether “Inquirer” himself, be he ever 
so good a judge of ropes, would not select the ‘‘ made-in-Germany” 
article, both for its finish as a rope and also its quality of material, 
as the home product, if choosing from a mixed stock. 

I am at present engaged in colliery work, and have the oppor- 
tunity of watching the effect of the strains brought to bear on 
ropes working under very severe tests, and I must say that we have 
not always been satisfied with ropes that have been supplied by 
what we hen to be high-class firms, who, I may say, have at other 
times given the greatest satisfaction; and I do not consider that, 
from my knowledge of a rope, our worst samples have been the 
‘* made-in-Germany ” article. 

I have also had considerable experience in the design and 
adaptation of machinery for the manufacture of wire and fibrous 
ropes and electric cables, the estimating for and the superintend- 
ence of manufacture of these machines, and my experienze in this 
direction has been this—that our continental friends, with much 
foresight, have for some years past been ordering from this country 
the very best machinery that they could get for the purpose, and 
have been ready and willing to pay more than list prices for 
machines to be adapted for running at speeds of from 40 per cent. 
to 50 per cent. greater than home firms, so that with more accurate 
and swifter machines, coupled with cheaper labour, the ‘‘ made-in- 
Germany” article has a decided advantage over many English firms, 
who are satisfied to work in secret at home, making and alternating 
their machinery at a very heavy cost, feeling satisfied in their own 
mind that they have got the best machinery in the trade, and not 
knowing what others have with which to compete. And there are 
also other firms in this country that have at present certain 
machinery that would by most continental firms be considered very 
primitive indeed. 

In conclusion, I have, I think, given “ Inquirer” the real reason 
for the range in prices of wire ropes that so much astonishes him, 
and I am afraid that the only possible and satisfactory solution 
that he will obtain in answer to his inquiries, will be from the firm 
who supplies his ropes, when confronted with a bad or unsatis- 
factory sample. ‘ : 

There is plenty of room for more improvements in the machinery 
used in the production of good ropes, and these improvements will 
be wanted to meet the growing demand for ropes and cables ; and 
“Inquirer” may yet see more range in these prices, and even then 
not get the ‘‘ made-in-Germany” article unless he goes so far as to 
specify it. That our ropemakers, if not afraid to speculate in the 
best and latest machinery, and English workmen at their com- 
mand, can afford to give us good home-made, is the firm opinion 


ts) STRAND. 
October 31st. 





LIFEBOAT SATURDAY. 

S1r,—Rewards for saving no fewer than 940 lives have already 
been granted by the Royal National Lifeboat Institution this year, 
and there are still two of the worst months to come. The expense 
of working this great life-saving service has therefore been enormous. 
In view of this, it is eminently satisfactory that, notwithstanding 
the depression in trade existing in all directions, Lancasbire is 
again coming nobly io the front in the lifeboat cause, and probably 
the large amount raised last year will be exceeded. The Manchester 
and Salford second Lifeboat Saturday collection already reaches 
the handsome sum of over £4000, and it is expected that it will be 
£5000 before the list is completed. The second Lifeboat Saturday 
Fund in Bolton now exceeds £1000; Preston has realised a substan- 
tial sum; Bury and Warrington are having their first collections 
this week and next; Stockport is to have its second collection on 
November 12th, and other Lancashire townsare to follow. Dundee 
has led the way in Scotland, having realised nearly £900 by its first 
Lifeboat Saturday collection. Belfast is shortly to commence the 
movement in Ireland. 

The wives and daughters of Lancashire have this year set an 
example which ought to be followed throughout the length and 
breadth of the land ; indeed, it will be to a great extent due to 
their energetic and systematic work if Lancashire this year main- 
tains the proud position of raising the largest sum of any county 
in England for the lifeboat cause. Surely the success of the second 
Lifeboat Saturday is the strongest possible argument in favour of 
its universal adoption, as being the best method for affording every 
one an opportunity to contribute annually, according to their 
means, to the support of an institution whose beneficent work is 
the succour of those in peril on the sea. 

CHARLES W. Macara, 
Chairman of the Manchester and Salford 
Lifeboat Saturday Committee. 
Westbourne, St. Anne’s-on-the-Sea, October 31st. 


(For continuation of Letters see page 400.) 








THE INSTITUTION OF CIVIL ENGINEERS.—The first meeting of 
the Institution in session 1892-3 takes place next Tuesday, when 
Mr. Harrison Hayter delivers his presidental address. 


CURRIE ENGINEERING CLUB, FOLKESTONE. — On Wednesday, 
October 26th, at a club debate meeting, Mr. Hughes moved ‘‘That 
as a light, gas is preferable to electricity.” The motion was 
opposed by Mr. Eccles, Mr. Bartlet very ably supported gas, 
Messrs. Sillar and Henry spoke in favour of electricity, several 
other members taking part in the discussion. The chief points 
brought forward were: For gas, the recent improvements and gain 
of light by the use of regenerative lamps, its cheapness, and use 
for purposes of ventilation ; for electricity, its steady light, cleanli- 
ness, and absence of heat. An 80-candle power Paragon gas lamp 
and a 250-candle power incandescent electric lamp were placed in 
the room, and by a colour test the whiteness of each light was 
shown to be as nearly on a par as possible. On the motion being 
put to the vote it was lost by 13 to 24, a large number of members 
remaining neutral, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 





*,* We cannot undertake to return drawings or manuscripts; we must there 
fore request correspondents to ies. 

*,* All letters intended jor insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anony icate 

H. G—You can no doubt get a copy from the Secretary, North-east Coast 
Institution of Engineers and Shipbuilders, 4, St. Nicholas - buildings, 
Newcastle-on- Tyne 

J. MacL.—No; but we shall be happy to give you the information you 
require if you will say what you really want. The composition of iron and 
steel slag varies over a very wide range. 

SILICATE COT OW AND OTH*R Non-conpuctors.—"' 8S. W. R ,” who inquired 
for these coverings in this column on the 16th September, is requested to 
communicate with Mr G Brocklehurst, Engineer Burbadoes 

Rus.— The question of sewer ventilation has been discussed in every treatise on 
sanitation, and by every writer on the subject It has been a happy hunting 
ground for inventors, and no one knows what is the best method of dealing 
with sewer gas. Ventilating lamps of the kind you name have been in use 
Sor years in London and elsewhere. 

C. 8. M. (Shanghai).—The papers read at the congress were given to the 
members in a pamphlet fori, but no collected copy has as yet been issued, as 
was done at Manchester, and we do not suppose this will be done now. We 
do not think the papers can be obtained by anybody but a subscriber. The 
papers bear the imprint on the face— Paris: Imprimerie Générale Lahure, 
°, Rue de ea 1892.” Perhaps by applying to M. Lahure copies could 
é obtained, 








BRASS TUBE DRAWING BENCHES. 
(To the Editor of The Engineer.) 


Sir,—Will any reader kindly give us names of makers of draw benches 
for drawing brass tubes ? 
October 29th. 8. anp 8. 





DRIVING SCREWS. 
(To the Editor of The Engineer.) 

Sir,—I saw in an issue of Taz ENctverr some weeks back an inquiry 
about driving screws. In last week's Scientific American they were 
advertised as follows :—" Rogers’ Drive Screw,” American Screw Com- 
pany, Providence, R.I. 

October 26th, a tae. 
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ate pee and Miller scholarships and prizes, awarded at the close of 
t session. Thursday, N ber 10th, students’ visit to the Tottenham 
and Forest Gate Railway. 

InsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, November 10th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
at 8 pm. Ordinary meeting. Paper for di ion : ‘The Probl of 
Commercial Electrolysis.” 

NDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, November 5th, at Cannon-street Hotel. General business at 
7pm. Paper at 8, by Mr. F. Korb, of Bohler Brothers, on “‘ The Manu- 
facture of Sound Steel Ingots.” 

LiverPoo, EnGingerRinG Society. — Wednesday, November 9th, at 
8 p.m. Ordinary mee Paper, ‘‘ Development of the Machinery of 
Atlantic Liners,” by Mr. Arthur J. Maginnis, M. Inst. N.A. 

MANCHESTER ASSOCIATION OF ENGinEERS.—Saturday, November 12th, iv 
the Masonic Room, Grand Hotel, Aytoun-street, at 7 pm. Paper, 
** Economic Possibilities of the Generation of Electro-motive Force in the 
Coalfields and its Application to Industrial Centres,” by Mr. B. H. 
Thwaite, A.I.C.E., Liverpool. 











DEATH. 
On the 26th October, at 2, Ormonde-terrace, Regent's Park, James 
Hastinas, Esq., C.E., formerly of India, and of late years of Messrs. 
Hastings and Co., 80, Lombard-street, E C. 
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SCREW PROPELLERS AND INVENTORS, 


THE discussion which followed the reading of Mr. 
Walker’s paper on ‘‘The Dickenson Screw Propeller” 
before the Institution of Mechanical Engineers last week 
can only strengthen the belief that it is all but impossible 
to effect any improvement in the practice of engineers 
and shipbuilders. It is well that the true meaning and 
implications of the word “improvement” as applied to 
propellers should be very clearly defined. Much con- 
fusion exists on this point, and time and money are 
wasted in the attempt to achieve the impossible. A 
perfect screw, other things being equal, is that whose 
thrust effort in pounds, multiplied by the velocity of the 
ship in feet per minute, and divided by 33,000, would 
equal the indicated horse-power, less 10 or 12 per cent. 
expended in overcoming engine friction. It seems to be 
clear that this is the very best result which it is possible 
to get; and pushing the proposition a little further, it 
may be said that the merit of a screw can always be 
estimated in terms of the thrust which it can exert in 
return for the expenditure of a given power. We may 
take it for granted that it is this maximum thrust that 
every inventor seeks to attain. We have heard this 
disputed, and it has been argued that maximum thrust is 
not the most desirable quality in a screw. But we fancy 
that those who argue in this way have forgotten that the 
words “maximum thrust” should always be understood 
to mean—unless it is otherwise stated—maximum thrust 
for a given expenditure of power. 

The difficulty which the would-be improver of the pro- 
peller has to contend against is that the thrust of a screw 
seems to depend more on the area of the blades than on 
anything else. It may be taken as proved that about 80 
per cent. of the quality of a screw is fixed by blade area, 
so that given blade area enough, and regarding 100 as 
representing perfection, the worst screw it is possible to 
make will not be more than 20 per cent. worse than the 
best. The late Mr. Robert Griffiths was in the habit of 
drawing the line still closer, and allowing a margin of 
only about 10 per cent. between the best and the worst. 
Taking the margin at 20 per cent., however, it appears 
that it is only within this that inventors can work, and 
the best speakers on Mr. Walker’s paper took the view 
that very little indeed was to be hoped from any further 
effort to improve on existing types of propellers. Letuscon- 
sider what becomes of the power “‘ wasted" by the screw. 
Part of it is expended in moving water astern, part of it in 
overcoming the friction of the water on the blades, part 
of it in overcoming what Mr. Froude has termed edge 
resistance, or in other words, the formation of eddies. 
We believe that this list covers the whole ground. The 
labours of the inventor must therefore be directed to 
reducing the work expended in driving water astern, 
to reducing the skin friction of the blades, and to 
making the edgeways resistance as small as possible. 
It matters nothing what shapes he gives to his blades, 
or how he arranges them or their number, so long as 
there is sufficient blade area; he must get an 80 per 
cent. efficiency, using the words in the limited sense 
which we have already defined. It does not appear 
that any of the thousand-and-one forms and curves 
and arrangements of blades which have been patented, 
could do much to secure a better result. They do not 
materially reduce the velocity with which water is pro- 
pelled astern, nor the eddies. The diminution of skin 
friction is best effected by making the blades of some 
material, such as bronze, which will take a good polish 
and can be made very smooth and sharp at the edges. 

Most inventors start with the idea that it is quite 
possible to devise a screw propeller which shall be 
better than all that have preceded it; and the most 
extravagant claims have been made for screws based on 
the results of isolated experiments. The truth is that 
there is no such thing, and can be no such thing, as 
even a theoretically perfect screw propeller. The reason 
is simply that a propeller is only one part of a 
three-fold piece of mechanism, consisting of the ship, 
the water, and the propeller. All three act and react 
on each other ; and the consequence of this mutual inter- 
dependence is that for every ship or boat, and for every 
speed at which she is run, there is some form of propeller 
which is better than any other; and it by no means 
follows that because a given pattern of screw is admirably 
adapted to a cargo boat moving at 9 knots an hour, it 
must be equally well adapted to a vessel of the same 
draught and displacement intended to run at 15 knots. 
This is one reason why inventors are so constantly dis- 
appointed ; and it is also the reason why shipowners are 








, MEETINGS NEXT WEEE. 
ont ae oF Ovi, Enoineers.—Tuesday, Novemb2r 8th, at 25, 
Barri corge-street, Westminster. Ordinary meeting. Address by Mr. 
*rison Hayter, President, and presentation of Telford medals and 





so reluctant to leave the beaten path and try experi- 
mental screws. We have purposely said nothing 
concerning vibration, or the strength or weakness of 
propellers, because we need not complicate questions 





already sufficiently involved. Our object is now to show 
that there is excellent reason to believe that money 
expended in testing forms of screw propellers which 
are intended to supersede those of the normal type, is 
almost certain to be wasted. Indeed, it is not easy to 
imagine what shape can be given to a propeller that has 
not already been tried, or is not nowinuse. There is 
not a shipping company in the world that has not its 
own favourite form of propeller, and these forms often 
differ very much from each other, although the ships 
are closely alike, But the results seem, in the long run, 
to be all about the same, and it may be safely taken for 
granted that u modified Griffiths screw is to this day as 
good as any other that it is possible to use. 

It is conceivable that, if it were practicable to see what 
really takes place at the stern of a ship running at a high 
velocity through the water under the thrust of a pro- 
peller, it would be possible to learn a great deal that 
might be utilised, if not in a general way then for 
particular cases. But this examination cannot be carried 
out. A diver cannot be lowered over the stern of a ship 
moving at 10 knots an hour, to observe the action of the 
screw blades. Probably more mathematics have been 
written about the screw propeller than about anything 
else used by mechanical engineers; but our readers may 
rest assured that save as mental gymnastics these 
investigations have no value whatever, simply because 
they postulate the existence of phenomena, while no one 
knows whether they exist or not. Thus, for example, 
we may take the supposed twisting of the column of 
water driven astern by a screw. No doubt many of our 
readers will remember the keen discussion which took 
place some months ago in our correspondence columns 
on this very point. One party asserted that the water was 
twisted, and another that it was not, and no indis- 
putable conclusion could be reached, because neither 
party could prove that such a rope of water did or did 
not exist. After all that has been written on the subject, 
nothing has been said to beat Rankine’s famous dictum— 
“That propeller is the best, other things being equal, 
which drives astern the largest quantity of water at the 
lowest velocity,” and hydro-propulsion, as used in the 
Nautilus or the Waterwitch, failed, simply because it 
violated the rule laid down by Rankine, and drove a small 
quantity of water astern at a high velocity. 

One other point remains to be considered by inventors, 
and that is the meaning of the word “efticiency,” as they 
use it. We constantly hear it said that some particular 
form of screw is more “efficient” than any other. Thus 
we find in text-books that the “ efficiency of a propeller 
is 50 or 60 per cent.” . Unless very serious mistakes are to 
be risked, it is necessary that in all cases the sense in 
which the word “ efficiency’ is employed shall be very 
sharply defined. One way of using it—a very favourite 
way with Isherwood, for example—consists in ascertaining 
the horse-power represented by the thrust multiplied into 
the speed of the ship, and comparing this with the 
indicated horse-power. Nothing, perhaps, may be more 
misleading. It is a well-known peculiarity of the screw 
propeller that its velocity and the power required to work 
it remains pretty much the same, whether the ship is 
moving or not. Thus, it was discovered very early in the 
history of screw propulsion that the screw was not nearly 
so good as the paddle for contending with head winds, 
because the slip of the paddle remained pretty nearly 
constant. If the ship could not go ahead, the speed of 
the engines fell off, and so did the consumption of fuel, 
but screw engines kept on with little diminution of 
velocity in the engines. To put an extreme case, when a 
steamship is undergoing her wharf trials, the propeller 
has no efficiency at all, because the thrust block has no 
forward movement. In the same way, when a vessel is 
heavily laden, her propeller will be apparently less 
efficient than when she is light, because the slip will be 
much greater in the former than the latter case. This is 
very unfair to the propeller; but no one seems to be 
able to devise a better measure of efficiency. 

Finally, we may repeat that inventors who wish to 
make some progress will have to confine their efforts to 
producing the best possible propeller for particular speeds 
and particular hulls. Such experiments as those made with 
the Dickenson screw, for example, by Mr. Walker, teach us 
nothing outside the range of the particular experiment 
made. The results have no fitness for general or even 
extended application. It might be shown that the 
Dickenson screw was the best that could be fitted to the 
Ethel, but there the matter ends. It does not follow 
that it was the best that could be fitted to the Herongate 
or to a torpedo boat; and the same truth holds more or 
less clearly good of all and every experiment that is 
made with a screw propeller, and those who forget or 
undervalue this consideration will certainly have many 
disappointments to contend with. The ship and 
the propeller must be taken together as a whole, 
and a neglect of the one will vitiate all the 
deductions that may be drawn concerning the other. 
It is, we think, certain that much of the time, labour, and 
money that have been wasted on propellers, have been 
expended because mathematicians have found in the 
screw propeller an admirable subject for treatment. To 
intensely practical men like Griffiths the world is 
indebted, however, for real advance; and he was one of 
the first to show that all attempts to deal with a pro- 
peller, while nearly or quite ignoring the influence of the 
ship, were futile. Finally, we may point out that the 
inventor’s difficulties are still further increased by the 
circumstance that at this present moment no one, prac- 
tically or theoretically, indisputably and minutely, under- 
stands how it is or why it is that a propeller produces a 
thrust. There are almost as many differences between 
mathematicians on this point as there are mathema- 
ticians. 


SHIPYARD APPRENTICES. 


OnE would have supposed that a time like the present, 
when shipbuilding is in a very bad way, and the 
immediate prospect even worse, would have been about 
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the last selected by the Council of the Boilermakers’ and 
Iron Shipbuilders’ Society for taking a step which must 
inevitably be strongly resisted by the employers in those 
industries, and therefore result in even greater depression 
of business and graver troubles for the workmen than 
unfortunately already exist; and yet it appears that a 
trades Society, which has hitherto conducted its affairs 
with general moderation and good sense, has chosen a 
moment when the most loyal and hearty co-operation of 
all concerned is necessary in order to tide the ship- 
building trades over a winter of the deepest depression 
known for many years, for issuing a manifesto which 
strikes at the liberty of the employer and employed 
alike. The monthly report of the Society referred to 
informs its members that “our general secretary has got 
out a very excellent card which we hope will do some- 
thing to regulate the number of apprentices.” As this 
portion of the report is signed “R. Knight, General 
Secretary,” it seems very evident that Mr. Knight is well 
pleased with his labours in the direction indicated. 
Whether, however, the “excellence” discerned by Mr. 
Knight refers to the artistic features of the card or to its 
probable usefulness in developing the iron shipbuilding 
and boilermaking industries of Great Britain, and thereby 
finding greater employment for members of his Society, is 
not clearly stated; although seeing that the card “hasa 
copy of the Society’s emblem on the first page,” the 
sesthetic requirements of the case seem to be fully pro- 
vided for. Mr. Knight and his council are also doubt- 
less concerned in advancing the interest of their trades, 
but it is to be feared that what they have attempted 
will, if successfully carried out, have a very contrary 
effect. 

Briefly stated, the object of this ‘very excellent card,” 
which “will come into force at the commencement of 
1893,” is to limit the number of apprentices in each ship- 
yard to a ratio of one to every five of the workmen 
therein employed. The means taken to secure this result 
are very ingenious in their way, and most effectual too, 
if the workmen and their employers are content to submit 
to their operation. Each apprentice will be furnished by 
the Society with a card bearing his name, his age, where 
he has to serve his time, and the date of commencing his 
apprenticeship. No cards will be granted without the 
consent of the branch committee, and no more cards will 
be issued than the firm with whom the apprentice serves 
are entitled to under the one-to-five rule. The cards are 
to be presented quarterly to the officers of the local 
branches for signature, and upon failing to do so at the 
date fixed, the holder of the card will be fined. No young 
man will be recognised as a “legitimate apprentice” who 
fails to comply with these conditions. Every apprentice 
must work five years at his trade, and before he will be 
recognised as a member of the Society, he must make up 
all time lost “through sickness or any other cause.” 
*“* No one,” the order states, “shall be allowed to work 
with our tools, and learn the trade, who is not in 
possession of an apprentice’s certificate, oflicially stamped, 
as provided for in the foregoing rules.” ‘ Young men 
must complete their apprenticeship with one employer ; 
they cannot be allowed to go from one yard or shop to 
another.” 

Such is the latest development of trades union tyranny, 
and that, too, in an organisation which has always been 
noticeable for the moderation, tact, and skill of its 
council and secretary. If the Boilermakers’ and Iron 
Shipbuilders’ Society is found going to these lengths of 
interference with individual liberty, what is to be the 
solution of the whole labour problem so far as it regards 
the prosperity of our staple industries, and our ability to 
further cope with foreign competition? When we find 
Mr. Knight—amiable man as he 1s—speaking of appren- 
tices “‘ working with our tools’”—knowing as he does that 
every tool used in the trade is found by the masters—for 
how long may we expect to wait before a monthly report 
of his Society will talk of “our shipyards,” ‘our dry 

_ docks,” and ‘our machinery”? If matters go much 
further, the employers in the shipbuilding trades will not 
be left even souls to call theirown. At present they are, 
indeed, privileged to ransack Europe, Asia, and America 
for orders, so as to keep their shipyards and engine shops 
going; the partners are, it is true, allowed to travel 
hundreds and thousands of miles in all climates and all 
weathers, so as to procure work for their men ; they are 
permitted to take risks and endure losses; to scheme with 
their brains in the production of designs, and to wrestle 
with their bankers for the sinews of war. Probably these 
privileges will be allowed them to the very end—that is 
to say, until the shipbuilding industry has departed to 
other shores; but the right of apprenticing a lad in his 
own shipyard is, it seems, no longer to be vested in the 
master shipbuilder, but is to be transferred to the men 
for whom he finds employment. 

The chivalry underlying this “‘ very excellent card” is 
a characteristic feature of the scheme, and quite in keep- 
ing with the recent action of the Society towards the 
unskilled labourers who help the platers in the shipyards. 
These poor fellows—known as “ helpers ’—can ill afford 
the loss of money due to the idle days of the platers who 
employ them in carrying out the contracts made with the 
masters, and who get very much the lion’s share of the 
contract price. But the labourer has to submit quietly to 
his loss, just as the master must submit to the loss due 
to coals being burnt and plant being idle at the same 
time. The helpers seek to form a union to protect them- 
selves against the injustice of the more powerful platers, 
and at once the platers stamp upon their efforts and force 
them either to join the Boilermakers’ and Iron Ship- 
builders’ Society, or else lose their work. Only picture 
the masters insisting upon the workmen either joining 
the Employers’ Union or losing their work, and we have 
an analogous case to that of the platers seeking to coerce 
their labourers. It is that chivalrous body which is now 
seeking to benefit itself at the expense of boys 
desirous of learning a trade wherein good wages are 
to be earned. If only that they may inflate their own 

value by diminishing the number of their competitors, 





they are willing to place disabilities upon small boys and 
—it would appear—be thankful if these latter would only 
augment the ranks of their own employés—the helpers. 
Let us not hear any more about the tyranny of capital 
from men who are capable of such selfishness and 
injustice to those who happen to be in their power. 

There would be a small excuse for the issue of this 
“ very excellent card” if the ratio of one apprentice to 
five workmen were sufficient to maintain the existing 
complement of workers in the shipyards, and provide for 
the normal development of the industry. But as we re- 
cently pointed out, it has been shown by Mr. John Inglis, of 
Glasgow, that the ratio is wholly insufficient for the pur- 
pose. In the Royal Dockyards, where an apprentice serves 
seven years, it has been found that aratio of one in six is 
not sufficient to maintain the normal strength of the esta- 
blishment, and recourse is frequently had to the entry 
of workmen who have served their apprenticeship in 
mercantile yards, in order to make good the deficiency. 
If one in six is insufficient on a seven years’ apprenticeship, 
it will be found that one in four will more nearly meet 
the case when the term is five years. Indeed, having regard 
to the great risks in iron shipbuilding, and the unfortunate 
habits of many of the workmen in mercantile yards, 
even one in four would not be a sufficiently large ratio 
of apprentices to tradesmen, if we are to allow for 
a growing industry. But we have no desire to thrust 
these figures forward as infallibly correct, nor do we 
desire Mr. Knight and his council to accept them on our 
authority alone. The proper course is to submit the 
question to an actuary of eminence, or to a committee of 
actuaries, and trustworthy figures will soon be forth- 
coming. It will then be for the Boilermakers’ and Iron 
Shipbuilders’ Society to meet the masters in conference 
on the subject, whereupon there can be no doubt a fair 
settlement would be arrived at. It is not to the interest 
of master shipbuilders to have unemployed men con- 
stantly about them begging for work. No man with a 
spark of compassion in his nature could enjoy life among 
scenes of constant distress, and it is always a distressing 
thing to have people about you clamouring for work when 
you have none to give them. Upon this account neither 
masters nor workmen can desire to apprentice more lads 
than can reasonably hope to find employment when their 
term has expired. 

The subject is, naturally, beset with difficulty, and this 
will quickly be the experience of the district officers if 
ever this “ very excellent card”’ finds acceptance. When is 
the ratio of one in five to be fixed—at a busy time or during 
one of depression like the present? If the proportion 1s 
correctly fixed, when two thousand men are employed in 
a shipyard, will two hundred apprentices have to “ stand 
off” and remain idle when work diminishes so that only 
one thousand men can be employed? Must these two 
hundred apprentices remain in the town or district, 
earning nothing, because work is slack thereat, while all 
the time, in another town or district, abundant work 
would be obtained? Take, for instance, a case which 
occurred quite recently. The Grangemouth Shipbuilding 
Company has three shipyards, viz., at Grangemouth, 
Alloa,and Ardrossan. Apprentices were entered at each, 
but last week the sole remaining job at Alloa was com- 
pleted, while work still remained at Grangemouth and 
Ardrossan. In order to fulfil its agreement with the 
young men to teach them their trade, the company very 
properly sent the Alloa apprentices to Grangemouth. 
What was the result? Why, in anticipation of this 
“very excellent card,” the workmen at Grangemouth 
struck work, and would not resume until the lads 
were sent back to Alloa, where there was nothing 
for them to do. This is not, however, the only difli- 
culty. The “very excellent cards” are to be en- 
dorsed quarterly by the district committee. Supposing 
—as is very likely—that members of this committee 
have sons apprentices in a local shipyard, when a 
reduction in hands takes place, or who are candidates for 
apprenticeship with other lads when only a few of the 
candidates can be given cards. Who will get the cards ? 
Will no preference be shown? And if there is a prefer- 
ence, how will the parents of the unsuccessful lads enjoy 
the result ? 

So far as we can see, these “ very excellent cards” 
may be all that could be desired as works of art, and in 
that respect may bring undying honour upon the 
memory of Mr. Knight, “our general secretary,” who 
“got them out;” but viewed in relation to fairness 
between man and man, justice to both employer and 
employed, and the future well-being of our shipbuilding 
industries, they are without any justification whatever, 
and are unworthy of the good name which Mr. Knight 
has earned for himself wherever he is known. 


VICKERS-HARVEY NICKEL PLATE AT PORTSMOUTH. 


Ovr readers will have, doubtless, heard some- 
thing about a very successful test of a plate sub- 
mitted by Messrs. Vickers for trial on board the 
Nettle, at Portsmouth, on November 1st—Tuesday last. 
The plate was made of high carbon nickel steel Harvey- 
ised—or Harveyed—by carbonising the face, and hardening 
it with jets of water. We may state at once that we are 
not in a position to report trials of this class from 
independent observation. The series of trials on board 
the Nettle are carried out by Admiralty officers, and are in 
all respects trustworthy, but in the interest of makers who 
in various stages of these trials might submit plates of 
an entirely experimental character, no officer or other 
official is allowed to treat the results as public property. 
In point of fact, they are regarded ae confidential unless 
the manufacturers wish to publisn them themselves. 
There is, we think, no reason to fad fault with this 
system. Certainly, manufacturers have been thereby 
encouraged to make experiments which they might other- 
wise shrink from attempting, and although, doubtless, the 
effect must be that the public hear only of successful 
results, they hear of them on trustworthy authority, and a 
very fair idea is obtained of all such work asis sufficiently 
good to be admitted into the service, and this is what 








—_————...., 
———————— 


mainly concerns the public, and when the photogra 


officially taken are published, little is left to be desired po 
to completeness of information. 

The trial in question is an important one. Photographs 
of the best Harvey plates tested in America have been 
printed by us. We pointed out then that the shape taken 
by the remarkable result achieved was the holdin 
together of the plate under the wedging strain of five Bie 
projectile heads, which penetrated to a considerable 
depth. In fact, the hard face due to the Harvey process 
caused the projectiles to break, and though the heads had 
impressed energy enough on the plate to penetrate to 
considerable depth, the plate, as we suggested, probably 
thanks in a great measure to the nickel in its composi. 
tion, held wonderfully well together. Tresidder’s plate 
which was naturally compared with it, performed ¢ 
slightly different feat. It broke up 6in. projectiles in itg 
face with very insignificant penetration. Thus the pro. 
jectiles were more completely defeated, but they were 
much smaller. The Tresidder plate, be it observed 
was, in consequence of the ral we defeat of the pro. 
jectiles, not subjected to the wedging strain which fell on 
the Harvey plates, and there is no evidence as to how it 
would have behaved under it. 

Clearly the link required from Harvey's point of view 
was to show that the plate face was capable of defeating 
the lighter 6in. projectiles, with as little penetration ag 
in the Tresidder plate. This was needed, for the last 
Harvey plate attacked by 6in. shot had certainly allowed 
their points in two cases to penetrate deeply, one side 
of the plate was, in fact, softer than the other. There 
was an explanation for this, but no explanation is as good 
as a successful performance. The success at Portsmouth, 
therefore, is, we venture to think, just what we want at 
the present moment, and we are endeavouring to obtain 
permission to publish the photographs, which as yet we 
have not obtained. 

A competitive trial at Ochta, near St. Petersburg, is 
expected to take place shortly, when the Harvey, 
Tresidder, St. Chamond, and Schneider plates will be 
tested in a strictly comparative way by 6in. forged steel 
Holtzer projectiles, fired with about 2000ft. velocity, 
The Nettle trials consisted of an attack of three 6in, 
Holtzer, and two Palliser chilled iron shot, striking at a 
velocity of about 1976ft. per second. The Palliser pro. 
jectiles are expected to break up, as a matter of course, 
with comparatively slight effect. It is only latterly that 
the Holtzer shot have been similarly defeated. In the 
present instance they have, we understand, broken into 
small fragments with but little penetration. 
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TELEGRAPH EXTENSION IN THE EAST. 


CONSIDERABLE interest attaches to the report of the work- 
ing of the telegraph companies that convey the messages to 
the Far East, because they show how the reduction of rates 
that took place last year has affected the traffic; and they 
furnish valuable details as to telegraphic engineering. The 
Eastern Extension Company, for the half-year that ended 
with June, had to record a decrease of some £17,000 in the 
receipts, a comparatively small amount under the circum- 
stances of a reduced tariff. But it is significant that the 
guaranteeing governments find the loss greater than they 
had anticipated, and they have requested a slight increase in 
the charges for ordinary messages, an increase of ninepence 
per word, which is expected to take effect in about a month’s 
time. But it may be assumed that the failure of the traffic 
to give as large an increase as had been anticipated is in 
part due to the trading depression in the Colonies, and 
probably the latter is the cause of the desire for an advance 
in the charges. Passing from this, it may be noted that the 
Eastern Extension Company has completed and opened for 
traffic a cable between Acheen and Sumatra; and it has 
laid a duplicate cable between Penang and Singapore, as well 
as renewing its Foochow-Shanghai section. In the half-year 
there has just been a very considerable expenditure out of 
the reserve and renewal funds in the extension of the system 
of this great company, so that the area of what may be con- 
sidered its gathering ground is being enlarged from time to 
time. It may be doubtful whether a capital expenditure of 
over £31,000 should be drawn from the reserve fund; but at 
least there will be agreement as to the wisdom of the policy 
of the company, first in tapping fresh sources of traffic, and 
then in making, as was made last year, a very substantial 
reduction in charges for telegraphy. The value of these 
extensions is found in periods of dulness of trade, for with 
a wide area of service, it is rare that that dulness is felt con- 
currently; and the policy of reductions such as have been 
made is to encourage the growth of the traffic when the 
countries that are to be benefitted are willing to guarantee 
the owners of the cables against part of the loss that might 
take place in the early years of the reduction. The telegraph 
system has in the Far East ample room for extension, and 
there is also ample room for the further utilisation of the 
cables that are laid, for there are countries and Colonies in 
the East that are only awaking now to the value of the 
rapidity of communication that is thus placed at their 
disposal. The system of building up the reserves of the 
companies, and paying for extensions out of the funds thus 
accumulated, limits the yield of investments in these com- 
panies, but at the same time it makes more stable the 
concerns themselves; and with increasing use that must be 
anticipated to be made of the submarine cables of the world, 
there ought to be in the early future better returns to the 
owners of the submarine cables than the modest, if fair, 
dividends that are generally declared by the companies, if a 
period of years be taken. 


THE MERSEY DOCK AND HARBOUR BOARD. 


Tue authorities responsible for the accommodation afforded 
to shipping at Liverpool seem at length to be thoroughly 
aroused, and most anxious to do something, but what that 
something is to be troubles them. They observe traffic going 
past their docks to Saltport, the newly-made port at the 
Weaver mouth, where a considerable trade is already being 
done, and as the depth of water into Eastham Docks is 
increased, and further accommodation for dealing with 
cargoes provided, this trade will necessarily grow. Here, at 
any rate, there is no obstacle to traffic carried in masted 
ships, and we have from the first pointed out the importance 
of this harbour, and the ease with which it can be enlarged 
by the simple operation of dredging. The Great Western 
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Railway Company has adopted our view, and we hear of a 
pranch line being projected from the Chester and Warrington 
Railway. By this means the coal of North and South Wales 
will obtain a readier access to ships than it now has at 
Birkenhead. We have seen that the Mersey Board have 
determined to lower the entrances of a section of their docks 
to meet the competition of the deeper entrance at Eastham, 
and now we learn that the long-neglected wants of passengers 
py ocean steamers are to receive attention. Is this brought 
p bos by the removal of the Inman line to Southampton, where 
the train will run on to the quay alongside which the ship lies, 
and the transfer of both passengers and luggage be made with 
the greatest care and dispatch ? _As is too well known by 
travellers, the ocean steamships lie in mid-stream at Liver- 
pool, and the services of a tug or tender have to be resorted 
to, At last it is proposed to construct a landing-stage on the 
river side of sufficient strength, and having the depth of 
water necessary for the accommodation of ocean steamships, 
but there is no suggestion of the much-desired railway 
accommodation being provided also. The Board have gone 
so far as to elaborate proposals for ‘new works for the 
accommodation of passengers,” and have laid them before 
the Liverpool Steamship Owners’ Association; but as the 
plans submitted do not meet the wishes of the latter body, 
and the time for preparing Bills for the coming session of 
Parliament is close at hand, the Board are on the horns of a 
dilemma. They are, however, so anxious to give speedily 
better accommodation to the long neglected ‘ passenger,” 
that they propose issuing the requisite notices for several 
schemes, and hope by the time that Parliament meets, or at 
some later date, to fix on a definite plan, or, failing that, to 
obtain sanction for alternative proposals. Evidently the 
days of ‘masterly inactivity” are becoming numbered with 
the past. 

THE DOCTRINE OF IDLENESS. 

Are the miners’ leaders bent upon another experiment in 
limiting the output? It would seem so. The Council of 
the Yorkshire Miners’ Association have held a two days’ 
conference at Barnsley, their headquarters. Mr. Benjamin 
Pickard, M.P., who has almost recovered from his long 
illness, was present during the larger part of the sittings. A 
considerable number of local disputes are now agitating the 
coalfield, and it is highly probable that unless settlements 
are effected within a fortnight or so, the pits affected will be 
shut down. One or two seams are laid idle already, the men 
having brought out their tools. The question, however, 
which will excite most interest in the public mind, is that 
of another proposed play week. The Council agreed to a 
resolution asking that a special conference of the Miners’ 
Federation of Great Britain be held to consider and decide 
whether the whole of the federated districts shall leave off 
work one whole week at Christmas next. The season is pro- 
pitious for another instalment of the old policy, and the 
present proposal is not so formidable as it looks. Miners are 
only mortal, and they like to take holiday at holiday times. 
In many quarters they have very little in wages to draw for 
Christmas week, and at the outside the stoppage, if agreed 
upon, would not mean more thanthreedays. Thisyear Christ- 
mas falls on a Sunday. It will no doubt be observed on the 


Monday, thus combining “the ancient of days” with 
Saint Monday, the most popular in the Yorkshire 
calendar. Of course the idea is to restrict the output, and 


thus keep up prices by artificial means. Christmas is a 
season when prices do not need propping up. The cold 
weather keeps house coal in good request; the winter fogs 
call for more gas quality to be carbonised for light; and the 
railway companies are also larger burners of locomotive fuel. 
Is it possible that the miners’ leaders foresee the prospect of 
being asked to accept less remuneration? If that is the idea 
the stop week, or rather, the stop half-week, must be taken 
simply as a counterblast against a contingency as yet “in the 
air.” The “play week’ and “the stop-day a-week,” and 
all similar projects, hurt no one more than those in whose 
interest they are devised and carried out. The general 
public, of course, suffer in the scarcity and dearness of fuel, 
but that goes without saying—‘the general public” is 
always expected to play that part. The middleman, who 
bleeds all, benefits most, as all ‘‘ combines,” “ rings,” ‘ syn- 
dicates,” and “ corners ’—whether in capital, labour, or the 
fruits of both—make their game go all the merrier. They 
are aided in their haste to be rich, and by the very people 
who like them the least of all. 


THE CAPTAIN OF THE MARY ROSE. 

_Tuis story has attracted a very considerable s:mcunt of atten- 
tion on the Continent, and, from among other criticisms, we 
take the following from the leader columns of the well- 
known Parisian journal, Le Matin:—‘The English have 
recommenced their scare of the ‘Battle of Dorking.’ Tux 
ENGINEER has just published a fewilleton, in which the 
author gives himself up to a crowd of fancies, more or less 
original, with the ill-disguised aim of persuading the Chau- 
vinists of his country that the French Fleet would make but 
one mouthful of the British Mediterranean division of iron- 
clads in the case of an European conflict breaking out 
suddenly. In the first place, France would look twice before 
declaring war against the English, as she would have to 
encounter enemies, if not more redoubtable, at any rate more 
eager, than our neighbours across the Channel, for before 
swallowing up the whole of the English division she would 
have to pass through the body of all the Italian ironclads, 
Which would oppose a certain resistance to us. In the next 
place, is it likely that if the English felt themselves to be the 
Weaker they would commit themselves to an unequal combat 
rather than place themselves on the defensive under the 
ramparts of Malta, or under the protection of the cannon at 
Gibraltar? Only under the supposition of never having had 
to struggle against them could we imagine them to be so ill- 
advised, especially considering that in four or five days the 
Channel Fleet could come to the rescue. We cannot there- 
fore but look upon THe ENGINEER article as a fresh attempt 
of the English Gallophobists to extract a vote of credit from 
Parliament for the purpose of adding more ironclads to the 
English Fleet. However, the existing number is sufficient 
and strong enough to secure to the country its preponderance 


in all seas. He who tries to prove too much, proves 
nothing.” 








Tar Committee of the Royal National Lifeboat Insti- 
tution have decided to carry out at Kingsdowne, near Deal, next 
anuary, a series of competitive trials and tests with pulling life- 
boats, and they invite inventors and others to enter boats for the 
competitions under certain prescribed conditions end regulations, 
— can be obtained from the secretary of the Institution at 14, 
ohn-street, Adelphi, on or before the 30th inst, 





LITERATURE. 


The Naval Architects’, Shipbuilders’, and Marine Engineers’ 
Pocket-book, By Cuement Mackrow, M.I.N.A. 1892. 
Tue first edition of this book appeared in 1879, and its 
blue and yellow covers have become a familiar object in 
most shipyard drawing-offices. We have now before us 
the fifth edition revised and enlarged, and we notice that 
it appeals to a wider circle of readers than its prede- 
cessors, since it claims to contain information valuable 
to marine engineers, as well as to naval architects and 

shipbuilders. 

We may say at once that both author and publishers 
are to be congratulated upon the production of a very 
useful, compendious, and elegant little book, well printed 
and well bound. The revision appears to have been 
done with care, and nearly all the errors in the earlier 
editions have been expunged; a task in which, as he 
acknowledges in his preface, the author has been much 
assisted by his readers. If, later on, we draw attention 
to a few which remain, it is for the purpose of enabling 
the author still further to improve the work, should 
another edition be called for, and also of affording 
opportunity to purchasers to make a few needed correc- 
tions. In their interest we would suggest to the author 
that, in the event of its becoming desirable to still 
further extend the scope of the work, the new revise 
should take the form of an appendix to the present 
edition, any corrections to the text of which could be 
given as notes. Many would buy such an appendix who 
would hesitate to throw away their old edition for one 
containing a certain amount of additional matter. 

Dealing first with those portions which are new in the 
present work, it will be found that the stability of ships 
has been fully treated. Some useful approximate and 
rapid methods of producing curves of stability are 
described, together with the construction of cross curves. 
Especial attention has been given to the strength of 
materials, bending moments, and shearing forces of 
beams. Papers by the late Mr. W. Froude and by Mr. R. 
E. Froude on the “ Resistance of Ships,” and one by the 
latter describing the method employed by him of tabu- 
lating the results of ship model experiments, are taken 
from the “ Proceedings ” of the Institute of Naval Archi- 
tects. From the same source is taken a paper by the 
elder Froude upon the ‘Elementary Relation between 
Pitch, Slip, and Propulsive Efficiency.” This was read 
in 1878, and is now rather out of date. The conclusion 
arrived at, viz., that a pitch equal to two diameters should 
give a screw propeller of maximum efficiency, does not 
appear to be sound. Mr. R. E. Froude stated at the last 
meeting of Naval Architects that experience seemed to 
indicate this pitch ratio rather as an outside limit than as 
a mean for good efficiency. 

The subject of the screw propeller receives but scanty 
notice in the book. Beyond this paper, which might with 
advantage have been replaced by some of the later work 
of Mr. R. E. Froude, there is nothing dealing with it 
except one or two formule, professing to determine the 
diameter of propeller suitable to certain conditions. That 
on page 433, which is taken from Mr. Seaton’s manual, 
is incorrectly quoted. The example is worked out from 
a formula given for one class of vessel, while the formula 
above it is applicable to another. Hence the difference 
in the constants employed. It is, however, of no value 
in any case, as the speed of the vessel is not taken into 
consideration. For example, the diameter of screw suit- 
able for a steam launch of 200 indicated horse-power, to 
run at 300 revolutions, is given at 4°6ft. Now there is 
only one speed of launch at which the 4°6 screw of 6ft. 
pitch would work at its best under the conditions supposed, 
namely, about 16 knots; but this is not stated, and all 
launches do not run at 16 knots. The same omission 
vitiates the table on page 437, where diameters of screws 
suited to different horse-powers are given, independent 
of either revolutions or speed of ship, as though the same 
diameter of propeller would be proper for two vessels, 
each of, say, 2000 indicated horse-power, one of which 
had a speed of 10 knots, and the other of 20 knots. 
Some valuable notes are given on steering, but the state- 
ment that a right-handed screw tends to move the head 
of the ship to starboard needs some qualification. If the 
vessel is in light trim, the upper blade of the propeller 
breaking the surface of the water, the contrary effect will 
be produced, and to a much more noticeable extent. 
The shape of the rudder and counter have also something 
to do in determining whether a ship carries port or star- 
board helm with a right-handed screw. 

A good table, giving areas of rudders and of immersed 
longitudinal sections of some representative ships of the 
Navy, is added, and has been brought well up to date, 
praise which cannot be accorded to some of the other 
tables, notably that of performance of ships on page 125, 
and of marine engines, page 375, which remain as in the 
first edition, and which might with advantage have 
been made to include some later ships. The old 
Bellerophon, which was the first of her Majesty’s ships 
to be fitted with the balanced rudder, is only surpassed 
by one on the list in proportionate rudder area, the 
tendency apparently being towards smaller rudders, 
brought about, no doubt, by increase in speed. We well 
remember being present on the first trial of the 
Bellerophon, and the astonishment excited by her 
manceuvring power, which far exceeded that possessed 
by any ship of war at that time. She steamed up the 
Medway at full speed, passing so close to the old hulks 
moored in the river that, as a naval officer remarked, 
“one might have pitched a biscuit on board.” 

Mr. Dixon Kemp’s book has been laid under contribu- 
tion for some information about yachts ; and among other 
additions may be enumerated tables of the size and 
weight of guns and ammunition, particulars of rivetting 
in typical ships, and curves of loads, bending moments, 
and shearing forces in ships. This important subject 
was, we believe, first fully dealt with by Sir Edward 
Reed in a paper contributed to the Royal Society, and 








republished in Naval Science in 1872, and students 


requiring fuller information than Mr. Mackrow has had 
space to afford should refer to this, as well as to the 
papers by Mr. John and Mr. White, from which the 
illustrations in the book are taken. 

The description of the method of constructing a scale 
for taking an expansion from the body plan of a ship— 
page 436—is not quite correct. Instead of reading ‘“ the 
scale will give the actual distance between the frames in 
space,” it should read “ the scale will give the difference 
between the normal pitch of the frames and the pitch 
measured along the skin plating.” 

We notice one or two printer’s errors. In the formula 


WV 
for impact and penetration of shot (page 213) nye’ is 
: Wv? 
printed for 9 , and on page 291 the rule for tor- 


ix 
sion of shafting should read d = Pe 4 instead of 


Bs pr 
a= ft. 

One remark upon the way in which the tables on 
pages 157 to 166 are printed. We knowit is a convention 
to place full-page tables in this way, the book being 
turned “clockwise’”’ in order to read them; still, the 
impression given by these tables is that they are upside 
down, and we think the appearance of the book would 
be improved if they had been reversed, and the tables 
would at the same time have been more easily read. 

The book is one of exceptional merit, and that it is 
appreciated by those for whose use it was compiled is 
sutticiently attested by the fact of its having already run 
through four editions. 


First Principles of Mechanical Engineering. Being an 
Attempt to Provide an Elementary Book, and to Treat the 
Subject without any but Simple Mathematics. By JouN 
Imray and C. H. W. Biceas. Biggs and Co., Salisbury- 
court. 1892. 


Tuts is in some respects a useful book, as it treats of many 
elementary mechanical subjects, such as those which 
most frequently occupy the attention of the learner of 
building and engineering construction. After a brief 
chapter explaining, amongst other things, the meaning of 
terms used in mechanics, the nature of the lever and of 
machines, the reader is introduced to a chapter on 
mechanical drawing, which is a curious but useful 


-mixture of the modern book and that of about 1850. 


The third chapter deals with the strength of materials, 
and gives rules for finding the strength of beams of 
different materials when used in cantilever or other forms 
of girders differently loaded. The rules for the strength 
of beams and girders are all written, and examples of 
their use are given, and will appeal to many whose 
mathematical knowledge is not as great as their practical 
aptness in adapting information conveyed by ordinary 
language and arithmetic. The fourth chapter, on various 
sources of mechanical power, is a very good introduction 
for any student, and conveys practical data in explanation 
of the different parts of its subject. 

In the chapter on heat engines, boilers, and soon, 
the attempt to deal in somewhat general terms with 
the subjects treated is not quite so successful as in 
the previous chapters. Some of the figures with regard 
to the volume and pressure need modification, and the 
student can as easily learn correct figures as approximate 
ones. A very curious statement is also made with regard 
to Fig. 132, page 263, where a piston in an open topped 
cylinder containing a small quantity of water is supposed 
to be lifted by the evaporation of that water, it is stated 
that every inch of the under surface of the piston must 
have been subjected to a pressure of 30 lb., so as to over- 
balance the atmospheric pressure on its upper surface by 
15lb. Some modifications are necessary in nearly all the 
diagrams relating to boilers and engines to bring them 
more up to modern forms, but even as it is the book will 
be found useful to learners, because all that it conveys 
may be learned easily. 








SIR JAMES DOUGLASS. 





Sir James N. Dovatass is, in consequence of ill-health, 
about to retire on a pension from the post of Engineer-in- 
Chief to the Trinity House. Besides rendering other services 
to navigation, Sir James built the Wolf Rock Lighthouse 
and the present Eddystone Lighthouse in the English 
Channel, and designed the Basses Rocks Lighthouses, 
Ceylon, and the lighthouse on the island of Minicoy, in the 
Indian Ocean. He also rebuilt the Longships Lighthouse, 
off the Land’s End, and the Bishop Rock Lighthouse, 
which marks the westernmost rocks of the Scilly Isles. 
Sir James is a vice-president of the Institution of Civil Engi- 
neers, a Fellow of the Royal Society, and takes an important 
part in the conduct of several learned societies. 

The Elder Brethren have, in the vacancy thus created, 
selected Mr. Thomas Matthews, M. Inst. C.E., a member 
of their engineering stafi, for appointment as their engineer, 
and have nominated Mr. William Douglass, M. Inst. C.E., 
a son of Sir James Douglass, as their consulting engineer. 








SEWAGE PRECIPITATION WorkKS AT WOODVILLE.—For a long 
time past a stream flowing through Lord Carnarvon’s property near 
Burton-on-Trent has been polluted by crude sewage discharged 
from the various factories situated at Woodville. Some time ago 
the directors of Messrs. Brunt, Bucknall, and Co’s brewery, 
which produces a large volume of sewage and waste liquor, 
determined to set an example to their neighbours by erecting 
works for chemically treating the sewage. The works have been 
designed by Mr. Albert Wollheim, Assoc. M. Inst. C.E., of 
Leadenhall House, Jiondon, E.C. The sewage can be treated 
either during the entire day or accumulated in asyphon tank and 
treated only during the several discharges of the latter, and an 
electrical alarm connected with the office will give timely warning 
of each discharge. A night storage tank has also been provided. 
The precipitation tanks are in duplicate and can be worked either 





on the continuous or separate systems, The treatment adopted is 
the ‘‘ Amines” process, 
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ELECTRIC PUMPING 


ELECTRIC PUMP PLANT, JUBILEE COLLIERY, 
SHAW. 

Tuts plant was installed in November, 1890, and has since 
then been running continuously from 100 to 150 hours per 
week, except for four or five hours on a few occasions through 
the fuses, &c., burning out through various causes. It con- 
sists of a steam engine on the surface working the dynamo, 
which supplies current to a motor below, fixed in one of the 
roads about 750 yards from the bottom of the shaft, which is 
120 yards deep. This drives a pump, delivering its water into 
the sump, and from thence is raised to the surface by the 
main steam pumps placed at the bottom of tne shaft. The 
steam engine is an old single-cylinder condensing engine, 
much too large to work economically with the dynamo only. 
The following are the particulars as taken during a test on 
January 23rd, 1891. 
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Power used by dynamo available at motor = 86°1 per cent. 
Losses in dynamo, cables, and motor = 13°9 per cent. 
100-0 

Steam engine: Cylinder, 28in. diameter by 42in. stroke, 
running at fifty-four revolutions per minute, and driving 
from a 15ft. fly-wheel rope pulley on to a 4ft. pulley on a 
countershaft with six 1}in. ropes, and a 6ft. pulley on the 
countershaft drives a 2ft. 6in. on the dynamo by six 1}in. 
ropes. The engine indicates 21-58 with the brushes off the 
dynamo, and 62-horse power with ordinary load, which is 
equal to about 36 per cent. of the full load power given out 
by the engine. 

The dynamo is an ‘‘Oldham” series wound machine, giving 
@ current of 48°5 ampéres at 580 volts = 28,230 watts, or 
37-7 electrical horse-power, at 490 revolutions per minute 
when absorbing 40-1 indicated horse-power. The cables are 
37/17’s lead covered, and are carried down the shaft, 
and at the bottom in strong wood casing, to protect them 
from mechanical injury, and along the road are laid in a 
trench below the surface at the side of the rails. Their 
resistance is -334 ohm, which at ordinary load as above = 
1-05-horse power loss. 


MESSRS. CHARLESWORTH, HALL, AND CO., ENGINEERS 


The motor is in all respects similar to the dynamo, and 
when receiving 48°5 ampéres at 567 volts runs at 406 revolu- 
tions per minute, and gives out 35°53-horse power, and drives 
the pump with six l}in. ropes from a 36in. pulley on to one 
7ft. diameter on pump. On this shaft is a double shrouded 
helical steel pinion with eighteen teeth gearing into a wheel 
having ninety teeth on the crank shaft, which has two cranks 
15in. throw; the rams of the pump are Qin. diameter, and ran 
during the test at 35 revolutions per minute, indicating 24:3- 
horse power on the water cylinders, and delivered 577 gallons 
per minute against 142ft. vertical head. The engine-room is 
provided with both volt and ammeter in a convenient 
position in view of the engineer when starting. The pump 
house also is provided with an ammeter, so that the man in 
charge of the pump can see that all is working easily. Main 
high tension water break fuses are fitted on both mains in 
the engine-room, in close proximity to the dynamo. The 
engine-house on the surface and the pump-house below are 
connected with a signal bell. The pump-house is lighted 
with incandescent lights off the main circuit. The machi- 
nery was constructed for Messrs. Platt Bros. and Co., the 
owners of the Jubilee Colliery. 








CLARK AND STANDFIELD’S OFF-SHORE DOCK. 


On Saturday week the Flensburg Shipbuilding Company 
launched the second half of their Off-shore Dock, which 
they have built from the designs of Messrs. Clark and Stand- 
field, Westminster. The launch went off without the 
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matcuvre in when coming on or off the dock. The first 
half of this dock is already in position, and only the engines 
are wanted to complete the second. When the whole dock is 
complete, it will be able to lift ships up to 2800 tons dead 
weight and up to 350ft. in length. The builders and owners 
of the dock express themselves very well pleased with all its 
arrangements and fittings, and anticipate that it will be a 
very useful and profitable addition to their yard. 








THE BREWERS’ EXHIBITION. 


Os the 29th of last month the fourteenth annual Exhi- 
bition of the Brewers, Maltsters, Distillers, Mineral Water 
Manufacturers, and Allied Trades, at the Royal Agricultural 
Hall, Islington, came to a close, having been opened on 
October 24th. 

In every successive Exhibition aérated and mineral water 
machinery — a larger proportion of the available 
space—a fact which ought to gratify the advocates of the 
temperance movement, in so far as the phenomenon may be 
taken as characteristic of the times. Brewing and the 
kindred trades were mainly represented by malt and grain 
cleaners and graders, and refrigerators, with a sprinkling 
thrown in of mash tuns, mashing machines, and miscellaneous 
apparatus. 

On the left hand, near the Liverpool-road entrance, one of 
the most noticeable exhibits was that of Messrs. Pontifex 
and Wood. This firm showed all the principal parts of & 





























OFF-SHORE LIFTING DOCK 


slightest hitch or difficulty. It will be seen from the accom- 


panying diagram that the arrangement of the shore columns | 


and attachments is slightly different to that of the North 
Shields Dock, designed also by Messrs. Clark and Standfield, 
an account of which appeared in our issue of September 23rd. 
In the present instance the shore of the fjord where the 
dock is located is very shelving, deep water not being reached 
for some considerable distance from the quay wall. This has 


| chiefly remarkable for its mash tun, 
|sample of coppersmithing, 10ft. Oin. 
| 6ft. 4in. deep. As a rule, mash tuns are wooden vessels 
| with thin copper lining, or in some cases of cast iron, but 


15 to 20-quarter complete mashing plant, designed for the 
Rhondda Valley Brewery Company, and also ordered in 
duplicate by Mr. Joseph Breeton, of Yeovil. The plant is 
which is a very fine 
in diameter by 


the tun in question is entirely of copper, sufficiently strong 


necessitated the reversal of the shore girders, which was | to stand by itself without extraneous support from @ wooden 


found to be the most convenient way of getting sufficient | or other jacket. 


The bottom is made in only two pieces, 


depth of water for the dock without a large amount of dredg- | brazed together across the middle. The details of construc: 
ing; this also allows plenty of sea room for ships to | tion are well worked out. 
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The “ Steel’s” masher, belonging to the same plant, has 
certain novel features in points of detail, although its general 
construction is of the usual type. In the first place, the 
plades—generally simple radial bars or spokes—are of three 
kinds. Assuming the length of the masher casing to be 
divided into three parts, the blades in the first part are of the 
ropeller or screw shape; in the second part they are radial 
spokes carrying a series of cross-bars; in the third part simple 
spokes of the ordinary kind. The sliding cover, instead of 
opening from one end as usual, is in two parts opening in 
the centre, and actuated by a right and left-hand screwed 
spindle. The object of this improvement is that the malt 
and water may both enter the masher and encounter each 
other centrally. Another item of the plant is the gridiron 
wing copper coil for the hot liquor tank; this is an excep- 
tionally good piece of work. 

Among other brewing exhibits of Messrs. Pontifex and 
Wood, we also noticed a copper pan, 7ft. Gin. diameter, and 
oft, Gin. deep in the centre, all in one piece, for a ‘ 72-barrel 
steam copper.” The cast iron jacket for this weighs over 
two tons. A different branch of the work of the same firm 

























































































BRIGGS’ AIR FILTER—Fig. 1 
was represented by a complete ice-making and refrigerating 
machine for the well-known ammonia process. This was of 
the so-called C size, equal to reducing 1250 gallons of water, 
or 250,000 cubic feet of air 10 deg. Fah. in temperature per 


our. 

Messrs. Nalder and Nalder exhibited some plant specially 
designed for dressing foreign barley. In common With 
other makers of similar machinery, the firm have adopted 
practically the same methods used in dressing wheat. 

One of the few novelties at the show was Miller’s patent 
air filter, introduced by Messrs. S. Briggs and Co., of Burton- 
on-Trent. We illustrate this apparatus in Figs. 1 to 4, 
which represent respectively longitudinal and transverse sec- 
tions. It is primarily intended for sterilising the air in the 
fermenting and cooling rooms of breweries, but is obviously 
applicable in many other cases. Among these, hospitals and 
glue works may be mentioned. The air to be purified is first 
forced by a fan or blower through a small preliminary filter, 
not shown, which, it is claimed, separates from the air the 
dust, smoke, and about 75 per cent. of the microbes. From 
the preliminary filter the air passes into the main filter. 
This consists essentially of a casing of cast iron K contain- 
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Fig. 2 


ing a series of filtering cloths 1, sewn together in the form of 
pockets and stretched by canes f. The cloths are bolted 
down to angle iron frames 0}, and the canes are attached 
to angle bars i, The preliminary filter has one thick- 
ness, and the main filter ten thicknesses of cloth. The 
alr enters at E, and after passing through the cloths leaves at 
A. The main filter contains a heating coil H, which, how- 
ever, is not required in breweries, where the air must be 
cool. For the purpose of sterilising the filter cloths from 
time to time, provision is made for admitting steam through 
the pipe s. At L is fitted a test-cock, through which samples 
of air can be taken for analysis, and at Ta drain-cock. The 
makers state that the preliminary filter requires cleaning in 
from three to six months, but that if protected from damp, 
the cloths in the main filter will last many years without 
attention. A large brewery at Burton-on-Trent is now 
employing an apparatus of this kind, and is said to have 
ordered a mace 

, Among minor exhibits may be mentioned the “ Waste- 
ess stop valve of Messrs. G. J. Worssam and Son. This is 
really & form of nozzle for india-rubber hose ipes, designed 
to avoid the waste so frequently caused with the ordinary 
nozzle, by the user neglecting to close the tap when he no 
Onger requires the hose. The nozzle itself is of india-rubber, 
re contains a valve which is opened by squeezing the out- 
Side of the nozzle. This is effected through a spring con- 
One of the links 


nected to the central joint of a knee lever. 














of this lever is pivotted to the inner surface of a gun-metal 
liner inside the nozzle, the other link is attached to the 
valve spindle. When relieved from pressure the spring closes 
the valve. The nozzle being of india-rubber, prevents it 
being injured by a fall. 

Messrs. Worssam and Son also showed what they term 
“ Meyer’s Archimedian Wort Aérator, Rouser, and Dis- 
tributor.” This consists of a small perforated metallic barrel, 





Fig. 3 

from which radiate near the bottom three hollow perforated 
arms—similar to those of a sparge. Each arm is furnished 
with screw blades on the outside, which cause the apparatus 
to rotate when it is moved up or down ina liquid. The bottom 
of the barrel is closed by a valve, with a spindle projecting 
downwards. The valve is opened when this spindle comes 
into contact with the bottom of a vat, and the liquid near 
the bottom containing the heavier wort rushes in and fills 
the barrel. When drawn up from the bottom the valve closes, 





Fig. 4 


and the contents of the barrel are distributed through the 
revolving arms, causing a thorough mixing of the wort and 
liquid. 

Among the exhibitors of aérated water machinery, Messrs. 
Barnett and Foster as usual were prominent. They have within 
thelast few years adopted the system of using liquefied carbonic 
acid for forcing up lager beer to its fountain on the counter, 
instead of air pumps as formerly. On the Continent the 
superiority of carbonic acid for this purpose has long been 
recognised, and it is generally employed. At first, on the 
introduction of the system into this country, the compressed 
carbonic acid was imported from Germany, but for 
some time Messrs. Guinness and Company have utilised the 
carbonic acid from their vats in the manner indicated. As 
the pressure in the steel cylinders containing the liquefied 
gas is very high, it is necessary to pass the latter through a 
reducing valve in order to make it practically available. A 
prominent exhibit on Messrs. Barnett and Foster's stand was 
their ‘‘ Marvellous” steam power filling machine, for in- 
ternally stoppered bottles, which is capable of doing its work 
at the rate of 120 dozens per hour. 

Other exhibitors of the same class of machinery were :— 
Messrs. Dan Rylands, The Riley Manufacturing Company, 
Messrs. Bratby and Hinchliffe, and Messrs. W. Meadowcroft 
and Son. 

Messrs. J. Thomson and Company displayed a considerable 
variety of machinery for cask and jar washing, bottle 
cleaning, &c., as also one of their bottling machines. A new 
cask washing and scrubbing machine, dubbed the “ Omni- 
potent,” was shown by Messrs. Flower and Cousins. In this 
the cask receives simultaneously an oscillating and a re- 
volving motion, while it is cleaned on the outside by a 
rotating brush. The same firm had also on their stand a 
new corking machine. The bottles are held by clips on 
an intermittently revolving table, carried by a bracket from 
acentral column. The height of the table is adjusted by a 
screw. The ram for driving in the corks is actuated by a 
cam, while the table receives its rotary motion through a 
kind of ratchet action. The corks are fed into a hopper, 
from which they are automatically guided into a shoot, lead- 
ing to the bottle, by means of a revolving drum, furnished on 
the outside with symmetrically-arranged right and left-hand 
screw threads. 

In connection with the subject of malt and grain cleaners 
and graders it may be mentioned that Messrs. Stanford and 
Co., of Colchester, showed one of Clinch’s patent Acme 
machines, driven by a small electro-motor. We may remind 
our readers that one of the special features of Clinch’s cleaner 
and grader is the spiral brush, which both acts as a conveyer 
and distributes the grain over the interior surface of the 
perforated drum in which the brush revolves. 

Our old friends the gas engine makers, who are never 
wanting at any show, were well en évidence also at the 
Brewers’ Exhibition. 








PASSMAN’S VERTICAL BOILER. 


THE accompanying engraving illustrates a vertical boiler, 
made and patented by Mr. T. F'. Passman, Depdt-road Boiler 
Works, Middlesbrough. Its construction will be very readily 
understood without much description. A tube-plate is 
worked on the top of a cross tube, and vertical water tubes 
are then set, as shown, between the two tube-plates. The 
tubes are put in from the top, and rolled tight in the bottom 
or lower plate without any trouble, from the top. 

Mr, Passman tells us that he has no leaky tubes, the plates 
being well protected from the direct action of the fire, and the 
circulation being so good that there is no deposit in the tubes. 
He has added in later boilers a feed heater, which is simply 
an annular space round the uptake, into which the feed-water 
is pumped, entering at the bottom and overflowing at the top 
through a suitable pipe. It is claimed for this boiler that: 
(1) It possesses a large amount of well - distributed and 
effective heating surface, which absorbs all the heat 
possible from the product of combustion before entering 
the chimney. (2) Sufficient space is allowed in the fire- 











box for perfect combustion. (3) The flame being equally 
distributed over the water-containing portion of the boiler, 
an efficient and rapid circulation of water is obtained 
throughout the whole structure, whereby all unequal expan- 
sion and contraction are obviated, and such evil effects are 
entirely overcome. (4) The novel arrangement of the water 
circulating tubes, which are placed alternately, so that the 
heated gases must impinge on their surfaces and break up 
the flame on its passage to the uptake. (5) The water 
circulating tubes being considerably thinner than ordinary 
boiler plate, the heat is more readily transmitted to the 
water to generate steam. (6) It facilitates the quick ascension 
of the steam globules, without obstruction, so generates 
steam rapidly, is free from priming, and no sediment lodges 
on the plates or tubes, but falls to the bottom and is easily 
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expelled by the blow-off cock at the bottom of the boiler. (7) 
It will burn any kind of fuel. (8) Every part of the boiler is 
made to a circle, so doing away with all flat surfaces; and 
lastly, it is very compact, taking up little space, and will 
compare favourably with any other boiler in the market. A 
considerable number, we may add, are at work, giving great 
satisfaction. 








Contour Map oF THE County or Lonpon.—A countour map 
of the county of London, giving contour lines at 25ft. intervals of 
elevation, commencing with 25ft. above the level of the sea, has 
been published in four sheets on a scale of 3in. to the mile, by Mr. 
Edward Stanford, Charing-cross, The map is excellently coloured, 
and is clear in every respect ; and to give an immediate notion of 
the direction of rise or fall from a contour, the lines are given in 
dark and white, thedirection of the light being given. It is thus 
unnecessary to shade the map for hills, and some indistinctness is 
thus avoided. The map is one which will be very useful to 
engineers, and its preparation and finish do great credit to its 
publisher, 


MoTIVE PowER FoR STREET RaiLways.—A paper was recently 
read on this subject by Alired F. Sears before the American Society 
of Civil Engineers. This paper, after some general remarks on 
the subject of motive power, states, as the result of study, four 
conclusions:—lst, that steam, without transformation, is the 
cheapest power that can be used, where fuel can be had for reason- 
able cost; 2nd, that electricity is the cheapest where it can be pro- 
duced by water power; 3rd, that compressed air engines will be 
the cheapest and best, for dealing with all the conditions of under- 
ground lines where electricity is not practicable; 4th, that cable 
road are the best, if not the only practicable ones for steep streets 
in hilly towns; but they are inconvenient and dangerous on level 
streets, which are business thoroughfares. Census Bulletin No. 55 
is mentioned as giving details of ten roads operated by cable, ten 
by electricity, and thirty by animal power. bn one line all three 
systems were used, and the cost of the first per car mile run 
was 9,5"; cents, and per passenger carried 3,48; cents; ‘the 
second, 9,7; cents and 3,;); cents respectively; and of the 
third, 9,73; and 3,43, cents. ‘I'he cable line was 11,9 miles long 
with 566ft. of 14 per cent. grade, the electric line four miles long 
with 475ft. of 4,4; per cent. grade, The average cost of operation 
on the fifty roads was per passenger 3,33, cents for cable, 3,83; for 
electric, and 3,°7; for animal power. The worthlessness of averages 
is pointed out, and the cost per car mile is suggested as the 
proper unit, This is given as 144%, cents for cable, 13,3} for 
electric, and 18,8, for animal power, but varying widely from these 
averages. A comparison of dividends paid places animal power 
first, electricity second, and cables last. Captain Griffin, of the 
United States Engineers, places relative cost of maintenance as 
follows: Animal power 100, cable 794, and electricity 46}. Com- 
paring operating expenses with earnings, the order is, animal 
power using the greatest proportion, then electricity, cable, and 
least of all steam motors. Cable roads move an enormous load, 
whether passengers are carried or not. Electric roads waste an 
important percentage of the steam generating power. The steam 
locomotive carries a heavy load of fuel and cold water, besides 
the machine itself. The author concludes that two other systems 
seem most promising: First, engines moved by compressed air ; 
second, those moved by steam developed from water of high tem- 
perature, with which the motor is charged at convenient points, 
forty miles having been run by the latter with one charge. 
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THE TRAINING OF NAVAL ENGINEERS. 


Mr. ArcHrIBALD Denny, the well-known shipbuilder of 
Dumbarton, in his capacity as President of the Philosophical 
Society of that town, has recently delivered an inaugural 
address, having for its subject the ever interesting one, 
“Technical Education.” 

It is not our purpose to follow Mr. Denny all through his 
remarks on that occasion, valuable and suggestive as they 
were, but rather to consider what he had specially to say 
upon the education of Naval Engineers. As a true democrat 
and a Scotsman, too, at that, Mr. Denny would take the 
students, to the number required, from ordinary school boys 
between the ages of sixteen and eighteen, irrespective of 
their social position. There should in the first instance be a 
thorough practical examination, and none but those of 
tolerable physique should be allowed to sit at a written 
examination, which should embrace English in all its 
branches; at least one, if not two, continental languages, 
elementary mathematics, mechanics, physics, chemistry, &c. 
There should also be an oral examination for the purpose of 
testing the general knowledge of those who do a fair written 
paper; for sometimes a boy who is able to do a good written 
paper is not the best possible, and, on the other hand, some 
would become excellent engineers who have not a great 
facility in written examinations. It is also desirable that, 
from whatever class the applicant comes, he should have the 
“makings of a gentleman ” in him. 

How Mr. Denny would determine whether or not the 
candidate possesses the last-named qualification he does not 
inform us, nor do we think it an easy thing todiscover. Not 
every lad, however, who joins the Britannia as a cadet turns 
out in after life to be a gentleman, and so we suppose that 
even the engine room would, under Mr. Denny’s system of 
appointment, be upon the whole not much below the 
politeness standard of the quarter deck. Mr. Denny’s next 
proposal is one well worthy of attention, whatever may be 
said of the details, in his suggested course of study which 
follows. Says he:—Assume now that by the written and oral 
examinations we have chosen our students, how shall they be 
trained? Almost all our large marine engine works take 
Government work, and it should be a condition of getting 
such work, that the Government is at liberty to send its 
students in such numbers as may be agreed upon to the 
works. These students should be treated, during the time 
they are in the works, in exactly the same way as the ordinary 
engine-works apprentices in so far as discipline is concerned ; 
they should receive pay exactly as the others do, and be 
expected to work the same hours. In each town or district 
where these students are working, an officer, who above all 
things should be a gentleman gifted with great tact, should 
have charge of them, and they should reside under his charge 
in a species of boarding-school. 

And then, after suggesting the desirability of giving theo- 
retical training two afternoons a week to joiner and carpenter 
apprentices in the same class, Mr. Denny says:—During the 
evening in summer, when the students are working in the 
shops, at least two hours should be devoted to study, which 
should be largely general and literary, and devoted to 
polishing and improving the lads in a social way. This 
instruction should include the study of foreign languages. 
Drill and gymnastics should also be taught, or perhaps the 
students might join the local corps of volunteers, thus fitting 
them for the military side of their duty on board the men- 
of-war. During the winter the students should attend the 
classes in engineering at the nearest university or technical 
school, and these should be largely subsidised by the 
Admiralty, so as to make them suitable. Here again the 
district would gain. 

The details of the proposed course of study are too lengthy 
to be here stated, but perhaps Mr. Denny’s synopsis, with 
which he concluded his address, will sufficiently explain what 
he has in his mind. 

Synopsis of Studies. 
Pattern shop 
Turning shop 
Fitting shop 
College Ist year 
Boiler shop 
Fitting on ship 
College 2nd year 
Visiting works 
College 3rd year 
Drawing office 


Jan. to Sept. 
Oct. to March 
April to Oct. 
Nov. to March 
April to June 
July to Oct. 
pes d —¥ 
Nov. Sp Seats 5 months. f 4th year. 
April to Dec. 9 months. 5th year. 

The general college course should, in his opinion, last two 
or three sessions, as may be found necessary. During the 
first twenty-two months of practical study, the evening 
work should consist of English literature, general history, 
French, German, and Spanish, drill and gymnastics, and the 
subsequent college course should embrace pure mathematics 
in all its branches, but should not be carried to the great 
length which it was at the Royal Naval College, say not 
much further than the first year’s course there, including a 
thorough study of the more simple parts of differential and 
integral calculus, theoretical and applied mechanics, hydro- 
statics, strength of materials, engine design and calculation, 
elementary chemistry, not too much, and bearing principally 
on metallurgy and natural philosophy. Special attention 
should be devoted to the study of electricity, both theoretical 
and practical. The study of these subjects should be 
arranged as found most suitable, the students attending the 
college for at least six hours each day. The students should 
reside as before with their officer, and should receive such 
assistance in their studies in the evening as they may require. 
The literary part would be dropped during the winter, but 
not the drill and gymuastics. 

After discussing in detail how the nine months of travelling 
over the country might be most profitably spent, Mr. Denny 
says in regard to the entire scheme: ‘The discipline all 
through should be most severe. The officers should be most 
carefully chosen, and from a social point of view it is desir- 
able that they should be married. If their wives were wise 
and clever, they would largely replace the beneficial results 
of home influence, which the lads would lose under this 
system, and this would go far towards the turning out of 
gentlemen, at the same time as they are being trained as 
first-class engineers. The students should receive Govern- 
ment pay as well as the wages they receive while working in 
the shops. It would be highly desirable that parents should 
not be allowed to supplement this, so as to prevent petty 
jealousies.” And now having prepared so thorough and com- 
prehensive a scheme of preliminary training, Mr. Denny points 
out the next step. Says he:—“Just as it should be made a 
condition of getting Government work, that the contractors 
should accept these students, so shipowners should only get 
the mail and transport contracts on condition of carrying, 
when required, at least one of these students as a paid and 
watch-keeping engineer. The students should be treated 


9 months.) 1 year 
6 months. § 3 months. 
7 months ee 
eit. } 2nd year. 
3 months 

4 months. 8rd year. 
5 months. J 

7 months. 





exactly as the other engineers, and no special arrangements 
should be made for their comfort. Two years should be 
spent upon this part of the training, of which one at least 
should be on board a fast mail steamer. At the end of 
this time, and at the age of twenty-four or twenty-five, the 
engineer will be a real engineer accustomed to and not 
ashamed of manual labour, ready to take charge of any 
machinery, and a real acquisition to our Navy.” 

In concluding his address, Mr. Denny modestly said :—“ I 
would like to impress upon you, that while this system of 
technical education is the result of much thought on my 
part, I do not lay it down as perfect by any means. _Perfec- 
tion can never be attained by any process, and a good system 
only by trial and error and after many failures.” 

We have quoted thus largely from Mr. Denny’s paper, 
because we think it contains a great deal of sound common 
sense, and because, too, we believe the Admiralty might profit 
very much by attending to many of its suggestions. 








ENGLISH MACHINE TOOLS FOR AMERICA. 


Our friends in the United States cannot as yet wholly 
dispense with English assistance, and find it to their advan- 
tage to apply to the English toolmakers when they want 
thorough excellence. On page 394 we illustrate a planing 
machine and a slotting machine, supplied this year to Messrs. 
Carnegie, Phipps, and Co., of Pittsburgh, by Messrs. Smith, 
Beacock, and Tannett, Victoria Foundry, Leeds. The former 
is to plane armour plates to 30ft. long by 10ft. by 5ft., and to 
plane both ways, and is fitted with a cross-breast slide, also 
to plane both ways. The table is actuated by two strong steel 
screws with long gun-metal nuts, ample thrust bearings, and 
intermediate supports. The driving is done by bevel wheels 
of cast steel, and wrought iron pulleys for the forward and 
bakward motions, and self-acting belt guides. There are four 
strong standards securely fixed to the bed and to each other, 
and placed face to face. The two cross-slides, also placed 
face to face, are raised and lowered by power for adjustment, 
and each is fitted with two independent self-acting adjustable 
tool boxes for all angles. The weight of this machine is over 
120 tons. 

Last year Messrs. Smith, Beacock, and Tannett made for 
Messrs. Carnegie, along with other machine tools for cutting 
armour plates, the double-headed armour-plate slotting 
machine which we illustrated with a bed 35ft. long. There 
are two strong cross-slides, each with standards cast thereto, 
admitting in width 6ft. Gin. and 20in. thickness of armour 
plate. The machine has strong carriages and slotting rams, 
with adjustable strokes up to 20in., with quick return double- 
purchase driving gear, and balance weights slightly in excess 
of that of the rams. There are self-acting motions for feed- 
ing longitudinally on the bed by racks and pinions and worms 
and wheels, and transversely on the cross-slides by screws. 
There isa quick motion for running the slotting heads to and 
fro on the bed to position required. 








THE MANCHESTER SHIP CANAL. 


In September last the Chairman—Lord Egerton—informed 
the Mayor of Manchester that it was useless for the company 
to seek financial assistance, in London or elsewhere, without 
resort to the Manchester Corporation, and suggested that 
Salford and other towns should be invited to join with Man- 
chester in raising the £2,000,000 which is estimated by the 
company will be required to complete the undertaking. The 
wisdom of this step was made evident last week, when the 
Corporation of Manchester declared itself prepared to raise 
£2,000,000, the Corporation of Salford £1,000,000, that of 
Oldham £250,000, that of Warrington £150,000, and it is 
understood that Stockport is likely to follow suit. The 
determination of Lancashire to go through with the enter- 
prise is as firmly fixed as ever, and the only question at issue 
is, how to arrange the terms on which the money shall be 
advanced, and of the powers to be conferred on the repre- 
sentatives of the ratepayers whose credit will be pledged. 
This should be easy of arrangement when all are clearly so 
deeply interested in the ultimate success of the undertaking. 
In addition to the offer of £250,000 to make the canal, the 
Oldham Corporation have lately applied to the Local Govern- 
ment Board for authority to raise £200,000, to be spent on 
sewerage works. 

The judicious and speedy expenditure of the latter money 
will be almost « greater benefit to the canal than a contribu- 
tion to its finances at this juncture. As the time for finishing 
draws nigh, it is more than ever important that the rivers 
feeding the canal should be cleansed of some of the foulest 
of the impurities now poured into them. The joint com- 
mittee of the County Councils dealing with the basin of the 
Mersey are making their mark already. The tipping of 
cinders into the streams is reduced to a minimum, and 
various authorities are preparing to follow the same course 
as Oldham, and deal with their sewage instead of running 
it into the rivers. 

At the lower end of the canal, what appears to be the 
commencement of a big business is taking shape, and timber 
is being discharged at Saltport in considerable quantities. 
A ship from Mobile has recently been unloaded of a cargo of 
1500 tons of pitch pine logs, a large portion of which will 
remain in the timber pond for removal inland. The ex- 
tensive jetty designed at this harbour is now complete, and 
a wharf with powerful cranes provided, so that goods can 
be stored or transhipped into barges, or placed on the tem- 
porary railway along which the wagons belonging to the 
great railway companies travel. A large warehouse has been 
built for goods requiring protection from the weather. The 
depth available into the Eastham Locks now varies from 22ft. 
to 32ft., according to the rise of tide at high water. 








LEEDS ASSOCIATION OF ENGINEERS.—On Thursday evening, 
October 20th, at the ordinary meeting of this Association, the 
President—Mr. Robert Lupton—in the chair, a paper was read by 
Mr. Benjamin Holgate, F.G.S., on ‘‘ Some beautiful Mathematical 
Curves, and their application to Mechanics.” Mr. Holgate explained 
the re!ation and properties of the series of curves known as conic 
sections, by the aid of models and wall diagrams, and described 
their varions applications in the construction of different kinds of 
beams for supporting weights, inlets and channels for water, 
injectors, reflectors for lighthouses and search-lights, the lines of 
expansion in indicator diagrams, the formation of vanes in fans 
and centrifugal pumps, &c, Mr. Holgate stated that if the proper 
curvature was employed in the construction of boiler-flues and 
other air and water passages, less friction and greater efficiency 
would be the result. A discussion followed, in which Messrs. J. H. 
Wicksteed, R. H. Wood, Scriven, Drake, Lupton, and Whittle 
took part ; and a vote of thanks to Mr. Holgate, proposed by Mr. 
Lupton, and seconded by Mr. Wood, was carried unanimously, 





LETTERS TO THE EDITOR 
(Continued from page 393) 


FREE TRADE, FAIR TRADE, AND NO TRADE, 


Srr,—A fortnight ago, in an armchair, I was reading one of your 
correspondents on “Engineering Examinations,” ‘Too deeply 

ndering, I let the paper slip, and, recovering it somewhat 
jerkily, was shunted unbeknown into the next column, where | 
read much of ‘ Trader’s” views without noticing the change of 
subject or the — of a signature I have long treated as q 
notice to skip. Hence my letter last week, But if “Trader” 
though a smart writer—deserves skipping, he has brought into the 
field better men than himself, and I thank him for the introduc. 
tion not only to such a weighty reasoner on my own side as “ Leeds 
Trader,” but to such a reasonable and, in many ways, instructiyg 
opponent as ‘‘ Nemo.” ‘‘ Leeds Trader’s” exposition of exchange 
operations is masterly and convincing, and nothing could be better 
than his explanation of how the United States import produce from 
Brazil and pay forit by buying British manufactures with American 
corn, 

“Nemo” affects neutrality. Yet it is impossible not to see that 
his adhesion will be claimed by the Protectionist side. His points 
which make for Protection are not numerous, and he ought in 
fairness to declare himself, and say how much of the Protectionist 
platform he wishes to support. In complaining that the older 
orthodox economists left human nature out of account he is wholly 
right, but his objections to Mill and Ricardo must surely be on 
different grounds from, and much less wide than those of writers 
like ‘‘ Trader.” One does not wish ‘‘Trader” to be able to say 
that he has ‘‘ Nemo” on his side, because one doubts if they think 
together outside of a very small range. 

he positions which ‘‘ Nemo” supports are:—(1) That Protective 
duties do little to stop trade; (2) that civilised nations, not for 
economic reasons, but merely from preference, will not consent to 
be purely agricultural, however great their advantages as agri- 
culturists may be, but will undertake manufactures, even if they 
have, by protective duties, to tax the rest of the community to 
keep them going ; and (3) that England should think twice—on 
national, not strictly economic, grounds—before allowing English 
agriculture to be extinguished by foreign competition. All these 
points may be conceded without the smallest concession to the 
mischievous views of ‘ Trader” and his party. 

As regards the first point, both ‘‘ Leeds Trader” and myself 
joined last week in showing that, in spite of their protective duties, 
the Americans either import English goods themselves or buy 
them to pay their debts to other countries from whom they obtain 
goods, That they shall | our goods is the sole condition upon 
which they can hope to sell us corn—even “‘ Trader” admits this 
I believe; but since our goods at their sale price, plus import 
duties, may be dearer than like American goods, they may have to 
be sold in America at a loss. The American corn merchant, who 
directly or indirectly imports them, ‘takes care that the loss shall 
not be his, or rather he takes care to make enough profit on selling 
the corn to cover al! such losses. It is the American farmer who 
suffers, for he has to take a ruinously low price for his wheat in 
order that the merchant may pay a high duty on the goods which 
pay for the wheat. The State profits unfairly at the expense of 
the farmer, and the manufacturer profits at the expense of every- 
one, for he can put up his prices without troubling to put up his 
wages. Trade is hindered and hampered by duties, but if there 
are strong reasons for exchange of products, as between America 
with surplus corn and England with insufficient corn, duties will 
not stop the exchange. All the McKinley tariff does is to ruin 
the farmers for the benefit of other classes, : 

Without such urgent reasons for exchange, it is notoricus that 
high duties may kill trade. If England puts a duty on corn, we 
must still go on importing it, and must still export goods to pay 
for it, and the same is true in regard to our importation of, and 
payments for, tea, sugar, wine, cotton, and many other manufac- 
tured goods. It may also be true of certain manufactured goods 
of the artistic or luxurious kind. They would come in in _ of 
duties, and we should export to pay for them, but it can hardly 
be doubted that this class of trade would be diminished, while the 
importation of cheap manufactured goods would be almost at an 
end. Of course, this is what ‘ Trader” thinks he wants, but he 
does not realise that with the cessation of certain foreign imports 
will also cease the making of the goods which now go to pay for 
them, while it is by no means certain that the people who bought 
certain cheap foreign goods will buy similar, but dearer, English 
goods instead, Trade will not be stopped, but it will be hindered. 

‘*Nemo’s” second point must be accepted. Young nations will 
try to build up manufactures by protective duties, but this is no 
reason why we, who are not under the necessity—real or supposed 
—of building up new industries, should further hamper exchange 
with those countries by putting on protective duties at this end 
also. ; 

As for point (3), when it can be shown that, owing to foreign im- 
portation, prices are too low here for agriculture to be carried on 
at a profit—to the tiller; I do not say to a landlord as well—then 
I for one, though Free Trader, will agree to as high a corn duty as 
will keep alive what is, after all, the most vital industry of any 
country. But let the iseue be clearly understood, A five-shilling 
duty on corn is as truly a tax raised by the community and paid 
over to the farmer as though it were collected as an income-tax 
instead of a customs duty, and the country will want to be well 
assured, before it agrees to make the farmer an object of public 
charity, first, that the dole is really going to the farmer and not to 
some one behind him; and secondly, that the land, thus made the 
special care of the State, suffers neither from ignorant legislation 
nor from ignorant tillage. In fact, if Conservative politicians 
manage to revive the corn duty, they will raise with it a *‘land 
question” such as they will care little to face. 

If this endless controversy is to do good, some common ground 
must be found for the moderate men on both sides. ‘‘ Nemo 
seems to be Protectionist ; Iam Free Trader. Yet there seems to be 
little at issue between us. We agree that the absolute ruin of 
English agriculture, in deference to theories, would be a folly and 
a crime, though it might swell the so-called ‘‘ national wealth of 
all the farmers, and their men migrated to the factories, and the 
country lay waste, or was turned into pleasure parks for the en- 
riched “ people.” We agree that protective duties will be imposed 
by other countries less advanced than ourselves in manufacturing, 
and that we shall not get them taken off, not even by the 
“ retaliation” plan of the “ Fair Traders ;” and we probably agree that 
the McKinley tariff, though it will enrich American manufacturers 
at present, will stand in their way when, through multiplication 
of factories, they need to seek the bulk of their orders from 
abroad. We agree that the McKinley tariff does not stop, though 
it hampers the exportation of English goods to America ; and I 
dare say we should agree that similar import duties here upon 
goods that there is no urgent reason for importing, might stop 
some branches of our trade altogether. ; 

With so much agreement, can ‘‘ Nemo” help us to more ? 

Surbiton, October 31st, M. H 


. R. 


Sir,—Has it never occurred to some of those who condemn 
American Protection that what they condemn may be to us & 
blessing in disguise ? i 5 

Some years ago when in the States I was talking to a Phila- 
delphia merchant on trade and other matters, and he remarked to 
me, that “if we cannot sell our goods here—i.e., in the States— 
we cannot sell them at all.” I think the American goods which 
have been sent here are either made especially for export or are 
the surplus productions of the manufactories, I also noticed that 
sewing machines made in the States were there sold at nearly 
double the price the same machine would fetch in England, the 
voyage across the Atlantic having the wonderful effect of knocking 
40 or 50 per cent, off its selling value. 
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a 
————> 
If America ever adopts Free Trade we may be sure there will be 
strong and successful effort to cheapen production, and we shall 
fi d that she will be the most formidable commercial competitor 
gi possibly have, for it is simply the enhanced cost of produc- 
tion that keeps her machinery and goods out of foreign markets. 
Let the cost of production in U.S.A, be but little above that of 
European countries, and she must have the greater part of the 
world’s trade her own way. A HALF-RULNED LANDOWNER, 
London, October 31st. 


gir,—'‘ Leeds Trader” greatly exaggerates the importance of 
exchan; e. Much more direct methods of doing business are the 
rule. Hie should remember that every transaction such as that 
between Sefior Milray, Messrs. Croesus, Mr. Spicer, &c., has to be 
id for, and merchants have no money to throw away in such 
asbion, Bankers manage their affairs on much simpler basis, and 
I could undertake to give ‘‘ Leeds Trader” credits on half-a-dozen 
foreign banks, each of which should represent an exceedingly 
simple transaction, Of course some business is done as ‘‘ Leeds 
Trader” supposes ; but I really do not see what that fact has to 
do with the question now being discussed in your columns, Mr. 
Gedge, whose letter ‘*Nemo” quotes, understands what takes 
place far better than ‘‘ Leeds Trader.” The tr ti bet 
this country and America are much more simple than the latter sup- 
; and, singular as it may seem to some of your readers, very 
ao uantities of gold are constantly passing backwards and 
forwards between the two countries, Again, a great deal of money 
comes to this country from South America and the Southern States 
of North America, 1 know, for example, of one contract which is 
being paid for monthly in “hard dollars,” which ultimately reach 
this country mainly in the shape of gold, after — through 
New York. ANK CLERK, 
Lombard-street, November Ist. 








Sir,—I do not think that Mr. David Evans has succeeded in 
roving that the retail price of a 41b. loaf would be increased by 

. in the event of a 2s, duty being im ; for in the example 
he has given, the price per sack might have been 25s., and then on 
his own showing a duty of 2s. per sack will not increase the price 
of the loaf. 

From the hypothetical case, your correspondent draws the con- 
clusion that in the event of flour bese | 27s. a sack, a 2s, duty per 
sack will necessarily make the baker advance the price of bread by 

. ver 4b. loaf, because he says that our baker will have fixed 

‘per sack as the high-water mark, at which he can afford to 
sell bread at 4d. per loaf, the low-water mark being 24s, per sack 
for the same price of bread. Now, unless I read Mr. Evans’ letter 
wrong, these figures are all assumed by him, and have no solid 
foundation of trade practice to rest on; and we might have 
assumed them in the first case to og med different, when they 
would have been eminently suitable to disprove what your corre- 
spondent attempts to prove, 

There can be no doubt whatever that if a duty of 2s., or indeed, 
any duty is imposed, the bakers will advance the price of the loaf 
by 4d., for unless they do so, they would be paying the tax out of 
their own pockets, and they are not likely to do this. By the 
increase in the price of bread by 4d. per 41b. loaf, the Saher 
receives somewhere about 6s, extra for every quarter of wheat 
that he turns into bread, and since it is unusual to advance or 
recede the price of bread by less than 4d., I think it is open to 
question = it would not be better to make the tax equivalent 
to 4d. per . 

tat that this tax on wheat might be considered an insur- 
ance by the poorest classes against starvation in time of war, for 
at the present time we import four-fifths of our wheat supply, 
and I do not think that in assuming that one-half our imports 
would be stopped in war I am erring on the side of exaggeration ; 
and what would be the price of bread under such a condition of 
things! The acreage under wheat in England has decreased by 
1,400,000 odd acres in the last eighteen years; and if these acres 
were still growing wheat, England would then be producing about 
one-third of her consumption. 

If wheat-growing were again to become profitable, there would 
be work found for some of the present unemployed, and good 
would result by the attraction of labour from town districts into 
country ones. 

lam very pleased to see your correspondent ‘‘ Nemo” drawing 
attention to the human element in political economy, and I should 
like to ask him whether we are to consider the old saying about 
i — of penstion, &c.,” as holding good in the theory of 

itical economy ? 
ag oe ond. Bac Tor, 

Sir,—The Germans, according to ‘‘ Whitaker,” export sugar of 
the value of £8,500,000 annually into Great Britain ; so if the price 
of sugar prohibits jam making, we must look for some other 
cause than Protection. It might be Bounties, but perhaps 
“Ruined Landowner” will explain, and also about the depression 
of the sovereign. 

“Leeds Trader” takes us a long journey through the in- 
tricacies of exchange, and as far as he goes 1 do not doubt but 
that he represents what is going on. But to bring the matter 
down to a point, I would ask him how the balance of £92,000,000, 
the excess of our imports over exports, is paid for. I think I am 
correct in saying that it is done by the earnings of our ships and 
our capital abroad ; and that if it was not for these, we should 
have to pay in bullion or gold, and if we could not do this we 
could not have this excess, But this does not prove we are pros- 
pering under Free Trade ; only that we are paying our way by 
means of our accumulated wealth. 

Now, Sir, an axiom of political economy is “labour is capital,” 
therefore unemployed labour is unemployed capital. Theoretically 
We ought to be able t- move both, but practically, though we find 
wealth capital easy to move to labour capital, it is very difficult to 
move labour capital. I conclude Free Traders will admit Protection 
attracts wealth capital, as they cannot very easily deny it in the 
face of the English capital now in America, so practically Free Trade 
treats labour capital rather roughly ; as it allows the easily-trans- 
ferred wealth to leave the heavier labour capital behind. If it can 
get there so much the better. If not, it must rot; they have no 

urther use for it, 

Free Traders my fall back on the cheap loaf cry. So far as 
I know, there is no food produced in the States which cannot be 
produced by England and her Colonies. That being so, we are as 
capable of producing our food supply as the States are. But, say 
Free Traders, ‘the States’ fiscal policy is wrong, ours is right ; 
Protection hampers production, Free Trade helps it.” In ‘* Whit- 
aker” I find the revenue collected at the States ports ts to 





cine and other sciences, its professors differ. To take the instance 
of Brunel and the broad gauge on the Great Western Railway— 
when he adopted that system it appeared to be best, but other 
engineers tried the narrow gauge, and it was found to answer so 
well that after a time the broad gauge has entirely disappeared. 
But do people say that Brunel was no engineer because he adopted 
a thing which did not turn out to be the best, or that engineering 
is no science because Brunel did not adopt the best method at 
first. So why should Free Traders—who are a very small school 
compared to the rest of the world—assume, because another 
school of political economy oppose their reading of the science, 
that Free Faden are infallible, and those who differ are fools and 
know nothing. It makes one think of the old village schoolmaster 
in the play, who was always calling his old scholars fools and 
pig he was the only wise man, At first they believed him, then 
they laughed, then they hcoted him. EcONOMY UP TO DaTE, 
ovember 2nd, 





S1r,—I have obtained more information than I could have hoped 
for from your correspondents, and I am grateful ; but 1 shall have 
to ask for yet more, for your correspondents have on some points 
“~— whetted my curiosity. 

‘aking the letters which you published last Friday in their order, 
I begin with that of a “Ruined Landowner.” There is nothing 
calling for special comment in his remarks save the last portion 
about strawberry jam. It appears that if Germany imported cane 
sugar instead of making beet sugar she could export thousands of 
tons of jam. 1 must ask, in the first place, How many persons 
would be occupied in this industry, and how many are employed 
in the beet sugar industry? I am told that in this country jam is 
a drug in the market, and I can well believe it, judging by the 
price at which retail grocers sell it. But no doubt a “ Ruined 
Landowner” is prepared with figures to show precisely what the 
pecuniary gain would be to Germany if she gave up beet sugar and 
grew strawberries and wheat instead. I await the publication of 
these figures. In their absence, I fear that your correspondent’s 
views will not gain general acceptance. 
Mr. Evans’ letter is really most instructive, I learn from it that 
Mr. Baker really settles the price of bread, and that it is solely 
out of regard to him and his profits that we must remain without 
any duty on American corn. If we were to put on a duty of 2s, 
on a sack of American flour, that would raise bread at once 4d. on 
the 41b, loaf. If Mr. Evans will take the trouble to ascertain how 
many loaves a sack of flour will make, I think he will find that a 
rise of 4d, represents a really gigantic profit. Perhaps he will 
kindly look into this aspect of the question, and let your readers 
know the result of his investigation. 
Mr. Morgan supplies a great mass of useful figures, for which I 
thank him. But I venture to suggest that 27s. 10d. per quarter 
is, to say the least, a misleading figure. Instead of being the 
average price of wheat, it seems to be the minimum cbtained for 
the most inferior grain. At least I find that on the 28th the 
following quotations ruled in Mark-lane: Californian arrived, 
33s. 104d.; and November-December shipments may come at 33s. ; 
Walla 1s offered at 31s. 9d.; for No. 2 Red Winter arrived, 28s, 3d. 
is asked; for Nicolaieff-Girka, arrived at Gibraltar, 28s. is 
obtainable; East Indian parcels are quiet, but 30s, 9d. and 
30s. 74d. have been paid for No. 2. Club Calcutta on passage ; 
London futures are dull and easier; November, 30s. 6d.; 
December, 30s. 74d.; January, 30s, 9d.; June and July, 31s. 3d. 
The best English white wheat is quoted about 34s. In 1891, 
38s. 5d. was not the mean price, but the top price of best 
white wheat. Your correspondent compares the price of the most 
inferior red wheat in 1892 with that of best white wheat in 1891. 

I may say here that I do not understand why some of your cur- 
respondents think that I want to put a duty of 5s. a quarter on 
imported corn. I have never said anything of the kind, but since 
the point bas been raised I would venture to ask a question. Mr. 
Morgan tells us that between now and next harvest we shall want, 
in round numbers, 12,000,000 of quarters of foreign breadstuffs. 
This will not be all wheat; but for the sake of argument, and just 
to simplify matters, let us suppose that we import 10,000, of 
quarters of wheat, and that this wheat has to pay an import duty 
of 5s. a quarter; that would represent a sum of 22,500,000, which 
would go to the relief of taxation. I do not know what the tea 
duty brings in, but it seems to me that there would be no great 
loss incurred if the tea duty were reduced by £2,500,000 per 
annum. We cannot grow tea, and wecan grow corn. We must 
tax something for revenue, why not tax corn? I shall be glad to 
have Mr. Morgan’s views on this point. Perhaps either he or Mr. 
Evans will kindly enlighten me on another point. I fancy—pro- 
bably I am wrong—that about as much corn is used in this country 
for making beer, &c., as bread. At all events, an enormous quan- 
tity is so used. Why is it that the bakers raise and lower the 
price of bread with that of corn, but the price of beer is always 
the same? This seems to me a very curious thing, 

‘“Nemo’s” letter is very interesting, but calls for no special 
remark, ‘‘M.H.R.” is incoherent and uncivil; why, I am quite at 
a loss to understand. He is densely ignorant of agricultural life in 
the United States, and appears to assume that the American 
country peasant is, or would be, a large consumer of imported 
goods. Nothing, I can assure him, is further from the truth. I 
have friends living in the United States and in Canada, young men 
who have emigrated, younger sons who have preferred to go to the 
West rather than sit on counting-house stools. It would take 
oe Se of your space than I dare ask for to enlighten 
“ ad 

‘Leeds Trader” has written an excellent letter. I am sorry 
that I misunderstood what he said. I find that he did not mean 
that Americans imported English goods by way of China, but that 
they buy goodsin this country with corn which goods they sell in China 
for tea and silk. For the rest, I may say that my past experience 
in the silk trade—from which | retired about ten years ago—does 
not confirm his views of exchange. My firm paid money into our 
bank in London, and we got credits on Hong Kong to a like amount, 
with which the member of our firm who resided there bought silk, 
and the whole tr tion isted in balance accounts between 
the two branches of the same bank. Of course we drew in the 
usual way against bills of lading. It is quite possible that general 
merchants work as ‘“‘ Leeds Trader” says, but I fancy there is 
much less done in this way than he thinks. As to the misery 
which he thinks exists in Belgium, I can assure him that he is 
labouring under a delusion. I have lived in Belgium, and made it 
my special business to inquire into the habits and mode of life of 
the people in the great towns such as Brussels, Ghent, or Liége. 
It would take up too much of your space to enlighten ‘‘ Leeds 
Trader,” but I can assure him that in comfort and happiness Man- 
chester and Leeds cannot compete with Ghent or Liége. I know 








about £45,000,000, and internally to about £35,000,000, making 
bs. meed about £80,000,000. I find that in the same year the 
2 revenue was about £89,000,000, not including local taxes. 

ow does this £89,000,000 affect our production ; I think it does as 
We are all consumers. Therefore I fail to see how we are hampered 
less than the States, who have a smaller taxation to a larger 
population ; though they raise their revenue differently, I do not 
urge thatthe McKinley tariff is perfect, only that the Americans 
ed it are no more hampered than we are. Now, if I consume 
aie produce I contribute either directly or indirectly to this 
ry ish taxation, but if I consume foreign products I contribute to 
poy Mears of a foreign State, so we English largely contribute 
id + McKinley tariff because theconsumer pays, weknow. Itistrae 
Fn a hey American, theoretically, has to return some of this taxa- 
i on by the amount which the cost of production of those products 
Fo yee in his country are incr by our taxation but this is 
it eet ek | sg — principles, ‘‘ as to carry on trade properly, 
markets of the wort granered, or else you cannot compete in the 


Sir, we infidels who dare to differ from Free Trade do not 





thing to the contrary about the peasants, but I have not lived 
among them and will not speak about them. As to the prosperity 
of the country, what has ‘‘ Leeds Trader” to say about the growth 
of Antwerp, which bids fair to rival hiverpool as a shipping port in 
a very short time? Does ‘‘ Leeds Trader” remember what it was 
twenty years ago? Much stress is laid by some of your correspon- 
dents on the argument that the American export trade is all but 
destroyed by the McKinley tariff. In the Times of to-day, how- 
ever, I find the following paragraph from a speech by Mr. 
McKinley :—‘‘ Free Trade builds factories in Europe, Protection 
builds factories in the United States; Free Trade lights up the 
fires in the furnaces of Europe, Protection lights them in the 
furnaces of America. Free Trade increases the demand for foreign 
working men and diminishes the demand for American working 
men. They say that Protection keeps us out of the foreign market. 
We have never had such a large foreign market since we became a 
Government as we have to-day. The tariff law bas been in opera- 
tion for two years, and our foreign trade in the past twelve months, 
as shown by the Treasury certificates, was 1,890,000,000 dols,—the 
high-water mark of American foreign trade.” It seems to me that 


Lastly, I must venture to ask one question of all your corre- 
spondents at once. They all assume that if England were to put 
a duty on corn, England would have to pay it; but that when 
America puts a duty on rails England has to pay that. Why is this? 
We are told that it is—to use an historical Yankeeism—a question 
of ‘root hog or die.” But why does not the same truth apply, 
say, to the United States? I saw last week in an American paper 
that such is the glut of corn in the United States that the railways 
and the elevators are entirely unable to deal with it. Now if it is 
a matter of life and death to us to sell our manufactures, why is it 
not the same to the American farmer? Suppose, for example, we 
levied a duty of 5s. a quarter on American wheat, letting in Cana- 
dian, Russian, and Indian wheat free, is it not certain that America 
would have to pay the duty or keep her wheat torot? Isit not just 
as important to her to sell her wheat as it is to us to buy it? And 
more so ; for we are not dependent on the States for wheat, while 
they are absolutely dependent on England for a purchaser, 
What a noise was made not long since in Chicago when 
Germany refused to admit American pork. I am quite 
open to correction on this point, only I would beg your corre- 
spondents to give me facts to prove that I am wrong, and not 
opinions. Mr. Morgan is full of facts, and he supplied me with 
much information which I value, Will he give me some on the last 
question I have raised ? A TRADER. 
November 2nd, 





PADDLE AREAS. 

Sir,—Whilst recently engaged in arranging some notes relating 
to paddle-wheels, I noticed that the constants K for areas of floats, 
given by the formula, A area = i x K, which appears in 
several of the best known text-books and pocket-books, came out 
at such widely differing values as to be seemingly of very doubtful 
trustworthiness. As 1 was certain of the accuracy of my notes of 
dimensions, &c., and as many of the wheels were those of well- 
known steamers, by eminent makers, I began to look more 
critically at the formula, and finally came to the conclusion that it 
left very much to be desired. I therefore set to work at once to 
construct a more satisfactory one, and arrived at the expression 
below, which I find agrees wonderfully with the best practice, 
whilst it may also, perhaps, claim to approach to a correct theo- 
retical form, and certainly does include all elements of importance. 

me x 33,000 x K Ji ore 

io * (D x R)8 
A = area, in square feet, of one float. 
N = number of floats in one wheel. 
D = diameter of wheel in feet to axes of floats. 
R = revolutions per minute. 
K = about 140 for sea-going steamers. 
K = about 120 for smooth-water craft. 
K = about 160 for tugs and craft that must frequently stop at 
and start from landing-stages in a tide-way. 

I.H.P. = indicated horse-power for both wheels. 
I send you this in the hope that it may prove useful to some 
who are, like myself, engaged in the design of marine machinery. 
October 25th. H. M 





MUNRO AND JAMIESON’S POCKET-BOOK OF ELECTRICAL 

RULES AND TABLES. 
Sir,—In the review of this book in THE ENGINEER of the 14th 
instant, you refer to Electrical Engineering Symbols in the 
following words :—‘‘ Professor Jamieson has done much to make the 
symbols used easily remembered, and this is the first step towards 
securing uniform practice among those who use them. It must be 
remembered, however, that very few electrical engineers use the 
formule, and many of the symbols employed in them, frequently, 
and hence a pocket-book may lose some of its usefulness if the 
authors assume that the symbols are always in everyone’s memory. 
Anyone engaged in practical work may easily become rusty as to 
these symbolic meanings. And it is questionable whether in many 
cases it would not be more in accordance with the purpose of a 
pocket-book if the significance of the symbols was given with most 
sets of formulz.” 

You will find that in addition to the lists of symbols given at the 
beginning of the pocket-book, the exact meaning of each symbol is 
also given with every formula throughout the book, so that there 
is little chance of mistakes being made through acquired rustiness. 
Every electrical engineer has of necessity to use formule more or 
less, and nothing is more than the expression ‘‘ Confound 
this book ! why does the author not use the symbols we have been 
accustomed to?” Chemists have got a universal set of symbols, 
why should not electricians and electrical engineers have the 
same? As you suggest, 1 have done my best, by publishing a 
tolerably complete set of symbols, to bring about this much desired 
end. These symbols were submitted to the criticism of more than 
a dozen of the foremost electrical engineers before being issued in 
their present from, and they are still open to criticism. 

I have to thank you for your final suggestion, which shall have 
our best attention. ANDREW JAMIESON, 

Professor of Engineering, Glasgow 

and West of Scotland Technical College, 
October 26th. 





ENGINEERING EXAMINATIONS. : 

Srr,—In the correspondence now going on on the above subject, 
it seems to me the various writers take a wrong view of the matter. 
I do not think the Science and Art Department are to blame, as 
far as the courses are concerned ; for no one can grumble at the 
syllabus as set out in ‘‘ The Science Directory” for steam machine- 
construction, drawing, and applied mechanics, Now, ‘‘ Sigma 
Sigma” says that when he was leading draughtsman he assisted in 
the carrying on of a system of teaching for the apprentices, and 
the subjects were all treated from a thoroughly practical standpoint. 
What is the difference between the course adopted by him and that 
set out in machine construction and drawing, if taught by an 
efficient teacher? None. And yet ‘Sigma Sigma” condemns the 
system of the Science and Art Department. The real complaint 
is in the many teachers who teach these subjects without having 
had any practical or theoretical training. The qualifications 
for teachers are too easy, and many people can obtain a first-class 
‘* Advanced ” and then not know very much about the subject, and 
yet are qualified as teachers. How can you expect such men as 
these—and they are many—to teach efficiently ? 

The system of examination should be reorganised, and new 
examiners appointed—say, every three years. This would at least 
prevent the repetition of many q ions which occur every two or 
three years in applied mechanics and steam. To make these 
examinations of much value, and to insure students being properly 
taught, the standard of teachers should be considerably raised. 
Then, and not till then, will the Science and Art Department’s 
certificates be of proper value. INTERESTED, 

Hammersmith, October 25th. 








ENGINES AND BOILERS IN THE NAVY. 

Sir,—I have read with considerable interest the letter of Mr. 
Howden, published in your issue of the 28th October. It occurred 
to me, however, that the basis of comparison which Mr. Howden 
adopts in comparing the results of his system of forced draught 
with those obtained from that adopted in the Navy is not complete. 
Instead of giving the indicated horse-power developed per furnace, 
it would be of great importance to know what indicated horse- 
power is developed per ton weight of boilers, say (1) as fitted in 
the City of Oxford ; (2) as fitted in the ships where Mr. Howden 
has obtained his best results. It is well known that in naval ships 
this is a fundamental question, and I trust Mr. Howden will 





exporting £378,000,000 worth of commodities is not bad. How 





dispute that political y as a science is right, but like medi- 





were these paid for ? 


kindly give the information asked. : R. 
November Ist, 
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AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

Queensland railways.—The result of the working of the Queens- 
land railways during the past year ending the 30th June, 1892, 
shows a striking improvement. Notwithstanding the fact that 
125 miles of line has been opened during the year, the working 
expenses have decreased by 2}d. per train mile; while the gross 
earnings have increased 6d. per train mile. The reduction in 
expenditure have been on economic lines, for while £10,736 has 
been saved in locomotive expenses, and £2011 in traffic expenses, 
£7308 additional to last year’s expenditure has been spent in 
maintaining the permanent way and works, a large amount of 
re-ballasting having been done and 38} miles of 60 lb. rails have 
been re-laid, for which £30,445 has been charged against working 
expenses. As the Queensland Railway Commissioners debit them- 
selves with interest due on capital expended for lines under con- 


The capital on lines open for traffic has increased, for the year, 
£945,234, the train mileage showing an increase of only 195,143— 
while the earnings have increased £143,832, the working expenses 
have been reduced £6095, which is—with one exception—the 
lowest recorded expenditure since the railways were opened, 

The general summary of the working is as follows :— 








Year 1891. | Year 1892. 

Total capitalexpended .... £ 16,057,940 | 16,700,981 
Average cost per mile open .. £ 6,880 6,917 
Total mileage open for trattic a 2,195 2,320 
Average milesopened .... R 2,141 8 
Revenue—Paying traffic... x 888,722 1,025,098 
9 Non-paying traftic * 27,4388 
Working expenditure a £ 639,502 
Profit on working £ 413,034 





Percentage of earnings to capital expended on 


lines open. . £1 14s. 101.) £2 118.61, 


























struction, fully £30,000 must be credited for permanent way | Percentage of working expenses to revenue .. £71 Os. 11d. | £60 15s, 2d. 
material in stock for lines in contemplation, land resumed for | Earnings per average mile open .. + €42488, Td. £458 Os, 5d, 
the South Brisbane extension, locomotives built in advance of | Expenditure per average mile open .. ae i aa 
: - 5 2 3ross earnings per train mile s 9}d. bs. 831, 
requirements, and interest on cost of lines not yet opened for Expenses per train mile. . 38. 5d. 8s. 2}. 
traffic. , 
Queensland Railways—Details of the Revenve and Expenditure of the various Systems for the Year 1891-2. 
REVENUF. | EXPENDITURE. 
Parcels | Main- | Loco. De. | Cr. 
P: and Goods | Non- tenance) power Traffic General 
Year. | ** mis- and live paying Total. | of way|  car- eXx- ex- Total. Balance} Balance 
SeDZers. ella. | stock. | traftic. and riages & penses. perses. 
neous. works. |wagons. 
x £ | J £ x £ £ £ £ & £ 
Southern Division. . 1801-2 175,105 55,272 2 19,758 | 603,390 | 184,337 | 115,392 108,789 13,139 | 421,657 -- 181,733 
Central Railway 33,438 11,930 | 202,949) 3,835 | 252,152 55,887 | 33,822 20,842 3,556 | 114,107 138,045 
Mackay Railway 1,701 558 2,874 96 5,229 3,838 2,355 1,402 244 7,839, 2,610 _ 
Bowen Railway 216 472 162 28 878 3,035 18 7 126 3,158 
Northern Railway. . 27, 8,351 118,416} 2,937 | 156,951 24,051 2 1,975 - 93,567 
Cairns Railway 3,797 657 4,376 192 9,022 4,488 288 215 
Cooktown Railway 1,109 606 1,683 293 3,691 | 3,845 200 6,728 3,037 _ 
Normanton Railway 157 957 = 16,210 299 21,228 7,705 390 | 12,514 — 8,709 
246,370 78,803 | 699,925 27,438 (1,052,536 | 287,786 | 182,057 149,732 19,927 | 639,502 - 413,034 














AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railways.—The Pennsylvania Railroad is improving its track 
and terminal facilities on the main line between Philadelphia and 
Harrisburg. The work includes the reduction of grades and 
straightening of the alignment, the renewal of rails and ties, and 
building trestles and tunnels to avoid grade crossings. The grade 
crossing at Elizabeth, N.J., on the New York division, will be 
abolished, the present four tracks being elevated all the way 
through the town and crossing the Central Railroad of New 
Jersey by an overhead bridge instead of at grade. A single 
track trestle will be built en each side of the present line; a 
double track embankment will then be made between them, trains 
transferred from the trestles to the bank, the trestles removed and 
bank widened for four tracks. In this way the work will be 
carried on without interfering with the traffic. The Chicago and 
Great Western Railway intends to extend the Chicago, St. Paul, 
and Kansas City line to Omaha, Neb.; this will require the con- 
struction of about ninety miles of road, and will give the company 
a short line between Chicago and Omaha, the distance by the new 
route being only 480 miles, and this will be open for the traffic to 
the World’s Fair next year. In view of the enormous traffic to 
Chicago next year over the western lines, the Chicago, Burlington, 
and Quincy Railroad Company intends to expend from 10,000,000 
dols. to 12,000,000 dols. this year in extensions and new equipment. 
Of this amount, 1,600,000 dols. will go into a new bridge and 
greatly enlarged terminal facilities at St. Louis, Mo. Two new iron 
bridges, each costing 43,000 dols. more than the old structures they 
replace, are being erected on the northern branch ; 100,000 dols. 


found necessary to introduce several temporary ties and struts 


| during erection. 





| 


will be spent on an enlargement of the company’s freight house at | 


Chicago. In north-eastern Wyoming the most important and 
costly extensions are being made, one line running north-west of 
Sheridan, and another south-west through the Powder River 
country toward Ogden. 
rolling stock equipment, including 50 locomotives, 59 passenger 
ears, 55 chair cars, 1000 stock cars, 1000 coal cars, and 200 furni- 
ture cars. 

Railway ballast plough.—The ordinary way of depositing ballast 
on a railway in the United States, or of dumping earth to widen an 
embankment, fill in a trestle, &c., is to have a train of flat cars, 
generally 34ft. long each, loaded with the earth, gravel, or broken 
stone, and hauled to the desired spot, whereit is either shovelled 
off by labourers or ploughed off. The plough is on the rear car, 
and has its point in the middle if to dump on both sides, or at 
one side if to dump all the material on one side. Itis guided by 
short stakes fitted in pockets along the sides of the cars. The 


latter ahead of the train, thus hauling the plough over the cars, 


Contracts bave been placed for new | 


Track for electric railways.—At a meeting of the Street Railway 
Association of the State of New York, a paper on electric railways 
was read by Mr. McIntire, in which the author pointed out the 
economy of heavy track, the cost of tracklaying being the same 
whether light or heavy. He favoured a girder rail Qin. deep, 
spiked directly to wooden cross ties for paved streets, and a Gin. 
rail, laid in the same way, for macadamised streets. An electric 
railway in the suburbs of New York has 70lb. girder rails Qin, 
high, laid directly on and spiked to pine stringers 5in. x 5in., 
which rest upon crossties. There is a tie under each stringer joint 
and each rail joint, with intermediate ties 36in. centre to centre. 
The splice plates are 26in. long, with six bolts. He lays his rails 
with absolutely close joints, making no allowance for contraction 
and expansion, claiming that with a deep girder rail the heat is 
radiated. The same thing has been done with railway rails. In 
Brooklyn, N.Y., some of the lines have adopted electric traction, 
and are relaying their tracks. Cross ties are used, laid in the 
earth and not upon concrete. Iron chairs are spiked to the ties 
and support ‘‘ box” rails, having vertical sides some Gin. deep, 
secured by side clamps held by a bolt through the chair. The 
joint is on an extra long chair with long clamps and two bolts. In 
some cases a girder rail rests on the chairs, with the flange held 
on one side by a lug and on the other by studs driven into holes in 
the chair. The girder rails have iron bridge plates under the 
joint, supported upon the two joint chairs. 

United States Navy.—Proposals have been asked for the con- 
struction of the new ships authorised at the last session of Congress, 
and these ships will be an advance upon the earlier ones of their 
respective classes. The three battleships of the Indiana class are 
required to have but 15 knots speed, whereas the new battleship is 
to make 16 knots—this difference of a knot in a vessel of this 
character denoting a great increase in general efficiency. The 
new armoured cruiser is expected to make 20 knots, like the 
New York, but will improve upon the latter in other particulars. 
Both the new ships are much larger than their predecessors of 
the same type. The new battleship will have armoured ammuni- 


| tion tubes leading from the magazine, which will be an improve- 


| ment on the ships now under construction. 


Another point is that 


| hitherto the air pressure in the fire-room during the official 


trial speed has been limited to lin. for the Indiana and her 
mates and 2hin. for the New York, but in the new contracts these 
are made the average instead of the maximum pressures, and con- 
tractors will no longer be forced to keep below those limits 
throughout the trial. They can venture to exceed them at times, 
and afterward lower the pressure to make the average right. This 


| will help them to earn the speed premiums of 50,000 dols. for each 
ordinary way is to hitch the cable to the engine, and run the | 


but this results in much wear and tear on the engine and cars, and | 


in broken cables. An improved plan has been introduced in which 
a powerful winding engine is mounted on a flat car next the loco- 
motive and driven by steam from the locomotive boiler. This 
gives a more powerful and uniform strain on the cable, and 
enables heavy material, such as clay, frozen earth, Kc., to be 
ploughed off, while a lighter engine may be used, it needing only 
to be powerful enough to haul the train, while in heavy work cn 
the ordinary plan two engines are required to haul the plough. 


The material may all be deposited at one point by backing the | 


train at the same speed that the plough is hauled over it, or 
distributed along the line by hauling the train ahead while hauling 
the plough. The hoisting engine is double-geared,and has two 
cylinders 10in. x 12in., with a drum 3ft. 6in. diameter, grooved 
for a cable liin. diameter. 
twenty-five tons on the cable. The weight is about twelve tons, 
Comlination bridges.—At the meeting of the American Society of 
Civil Engineers, New York, on October 5th, a paper by Mr. A. D. 
Ottewell was read on the subject of ‘‘Combination Bridge Building 
on the Pacific Coast.” The term is applied to bridges in which the 
trusses are built up of a combination of wood and iron, or wood and 
steel, the compression members being of wood and the tension 
members of metal. The system of web framing is generally of the 
Warren, Pratt, or Pettit form. The Pratt form in ordinary truss 
bridges is used for spans up to about 200ft., and the Pettit for 
spans beyond 200ft. Parallel chords are preferred up to spans of 
300ft., and for spans beyond 300ft. the parallelism should be 
deviated from as little as economy will allow. Such bridges will 
continue to be used for some time on the Pacific Coast—in Cali- 
fornia, Oregon, and Washington—where there are enormous forests 
of pines, the population of the coast is small, and the ccst of 
carriage of iron by rail necessarily large. A steel bridge would 
cost nearly five times as much as a combination bridge for the same 
work. A combination cantilever bridge which crosses the North 
Umpqua River near Roseburg, Ore., has shore arms of 147ft., 
river arms of 105ft. each, and a suspended span of S0ft., making 
the distance between river piers 584ft. The method of erecting 
the suspended span, without false works, by working out from the 
river piers, was rather different to the usual methods adopted for 
iron construction, as the compression members will not take 
tension, nor the tensicn members take compression, nor will any 
member take transverse loads or thear. For there reasons it was 


quarter knot above the contract speed. 

Railway Congress.—Among the special congresses to be held at 
the Chicago Exposition will be a Railway Commerce Congress, to 
discuss subjects relative to the commercial and economic phases of 
railway operations and ‘‘the railway problem.” Matters relating 
to railway construction and equipment and practical operation will 
not be considered, as these will be assigned to discussion in the 
department of engineering. A list of subjects proposed for con- 
sideration has been prepared, and communications are invited from 
railway commissioners and officers of railway companies throughout 


| the world, suggesting to the Committee in charge other subjects 


| 
j 


The engine can give a direct pull of | 





which it would be useful to consider at the meeting ; together with 
the names of the persons by whom such subjects may most advan- 
tag ly be pr d, and suggestions as to the methods of 

which the most satisfactory and useful results may 





roceeding by 
obtained. The preliminary list of subjects is as follows :— 
(a) The origin, development, and present condition of railway 
commerce in different parts of the world. (b) The influence of 
railway commerce on the settlement and development of new 
countries, (c) The practical results of railway commerce to pro- 
ducers, carriers, and consumers, (d) The proper elements of the 
cost of safe and efficient service. (e) The practical effects of free 
competition in the construction and operation of railway lines. 
(f) The proper protection of the public rights and interests involved 
in railway commerce. (g) The proper protection of private rights 
and interest involved in railway commerce. (i) Railway strikes: 
what should be done in the way of prevention and control. (i) 
Railway employés: what should be done for their protection an 
improvement, (j) Railway accidents: their causes and the prac- 
tical safeguards against them. (k) Railway receiverships: the 
practical lessons they teach. (/) Governmental regulations of 
transportation, and practical results thereof. (m) Freight traffic: 
special contracts, limitations of common law liabilities, railway 
clearing houses, traffic pools, &c. (n) Baggage, checking systems 
and delivery, claims for damages, limitations of _ liability, 
restrictions of quantity, &c. (o) Passenger tickets, defects of 
existing systems, special contracts and conditions, limitations of 
time, through tickets, commutation tickets, zone tariffs, &c. (p) 
Police power of railway train officials, and the best means of 
guarding against frauds on the carrier, and against injury to 
passengers through accident or mistake. (7) Interstate and 


international railway arrangements: their practicability, the best 
means for their promotion, and their influence on the commerce, 
peace and prosperity of the world, 


$= 


THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, Np 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE question of sliding scales in the iron trade is this week 
occupying considerable attention. It will be remembered that 
some time ago reference was made in these columns to the negotia- 
tions which were then proceeding as to the amalgamation of the 
Midland and Northern scales. These negotiations, however. Were 
not conducted to an issue which appeared satisfactory to both 
districts, and the spectacle now presents itself of the North of 
England having a scale whilst the Midland one is in abeyance 
This is a state of things, the continuance of which cannut bo 
considered altogether to minister to the best interests of 
trade, and it is satisfactory to note that measures are bein; 

ut in force to remedy this anomalous condition of affairs 

hat such steps are being taken is evident from the gather. 
ing which during the week has taken place at Brierley 
Hill, This was a meeting of iron workers addressed by the 
operative secretary to the Association of Iron and Steel Workers 
of Great Britain, and also by the men’s secretary to the Midland 
Iron Trade Wages Board. A resolution was passed in favour of the 
executive council being called together to discuss the question of 
wages, and to arrange for a conference representing the whole of 
the iron and steel works of South Staffordshire, East Worcester. 
shire and Shropshire, to i the adoption of a new sliding 
scale. In the interests of harmonious relations in the iron trade 
it is to be hoped that this Midland effort will result in the esta. 
blishment of a new scale, so that the North and the Midlands ma 
once more be alike in this respect. It is to be noted that the men 
are careful to ask that any fresh scale shall include a minimum 
below which wages shall not go, This will be the most difficult 
point in the matter. 

The finished iron trade remains in much the same position as 
regards demand as at date of last report, but in some departments 
an improvement is noticeable, and this is so in sheets, Partly in 
consequence of this better state of affairs two sheet mills und 
several puddling furnaces, giving employment to some seventy or 
eighty men, were re-started at the Beaver Ironworks, Woiver. 
hampton, during the week by Messrs. Isaac Jenks and Sons, after 
standing idle for about six months. Quotations remain about £7 
for singles, £7 7s. 6d. to £7 10s. for doubles, and £8 to £8 5s. for 
lattens. South America and the Cape are improving as markets 
for galvanised sheets, for which the quotations range from £11 5s, 
to £11 10s. for w. gauge packed in bundles delivered Liverpool, 

Merchant and export buyers continue to be somewhat better 
customers than recently for medium descriptions of bar iron, 
Second-class branded sorts are quoted £6 15s, to £7, and common 
are obtainable at £5 15s. upwards, whilst the basis price for 
marked bars continues at £8, or the same figure as for nearly two 
years =o 
In the hoop trade some makers ask £6 10s., and others £6 15s, 
the average quotation being about £6 12s. 6d. for serviceable de- 
scriptions, with buyers endeavouring to obtain supplies at some- 
what under this figure. 

Staffordshire cinder pigs are quoted 37s, 6d. upwards, 45s, to 
47s. for part-mines, and 62s, 6d, to 65s. forall-mine hot-blast. Mid- 
land pigs are moving pretty well, and agents ask 44s, to 44s, 6d. for 
Northamptons, and 45s. to 46s. 6d. for Derbysbires, with Lincolns 
about 49s. Imported pigs continue in slow sale at 62s, 6d. to 65s, 
for No, 4 Bessemer hematites delivered from Barrow, 61s, for 
No. 3, and 59s. 6d. to 60s, for ordinary qualities. For No. 4 forge 
hematites from South Wales agents ask 57s, 6d. to 58s, 6d., deli- 
vered Midlands. 

The steel works are moderately well engaged, more particularly 
upon engineering and general constructive purposes. District 
firms of repute ask £4 15s, for billets, £7 for bars, £7 10s. for tank 
plates, and £6 10s. for steel wire rods, 

The cold weather is leading to an improved demand for domestic 
fuel hereabouts. For kibbles 10s. is asked ; mined one way, 1ls.; 
and best deep, 12s, These are for deep seam fuel, shallow seam 
sorts being about ls. under these figures. Screened slack 
obtainable at 5s., and rough at 6s. to 6s, 6d. 

The first annual report of the Mortgagees Committee, appointed 
by the South Staffordshire Mines Drainage Act, 1891, has been 
adopted during the it few days at the annual meeting at Bir- 
mingham of the holders of mortgages of the B class. The same 
report was also adopted at the monthly meeting of the Commis- 
sioners at Dudley, on Wednesday of this week. The report shows 
that Mr. Edmund Howl was appointed receiver of the Tipton rate 
by the Act of 1891, and Mr, Charles Tylden Wright, C.E., has 
been appointed the arbitrator, to be chosen by the committee for 
one year. The receiver has paid 22 per cent. of the arrears of 
interest, which exceeds the amount anticipated by the bondholders’ 
committee, 

Additional information to that already given as to the new Tipton 

engineering sch is fort ing in the last report, On this im- 
portant matter the committee state that with reference to the pro- 
posed drainage works contemplated by the Act of 1891, the com- 
mittee, in common with the Commissioners, have been most anxious 
to obtain the necessary funds upon the most favourable terms, and 
an application was therefore made to the Public Works Loan Com- 
missicners to advance the money. The Public Works Loan Com- 
missioners had previously lent to the Mines Drainage Com- 
missioners, on General Drainage Kate for surface work, the 
sum of £125,000. This loan has now been reduced to £86,247. 
In further reference to this subject, the report proceeds :— 
“Your committee were given to understand that the Loan Com- 
missioners would be willing to entertain the application and 
examine into the sufficiency of the security offered, if parliamentary 
powers under which they make advances could be modified so 
as to include mines drainage works. With this object, the Mines 
Drainage Commissioners then approached the treasury and much 
valuable time was taken up in protracted negotiations, Unfortu- 
nately, however, the early and sudden dissolution of Parliament 
prevented anything being done last session. Your committee very 
much regret that the commissioners have not as yet been able to 
borrow moneys for expenditure on fresh engineering work. It is, 
however, a satisfaction to your committee to be able to report that 
the negotiations with the Public Works Loan Commissioners are 
still proceeding, and that a mining expert has been instructed on 
their bebalf, to report to them upon the proposed engineering 
scheme for the further draining of the mines in the Tipton 
district.” 
The pumping staff of the Wolverhampton Corporation water- 
works have presented an address and silver liqueur cabinet to Mr. 
Lyons Wright, C.E., who has been engineer and manager of the 
waterworks for the past thirty years, and who on account of indis- 
position is retiring from active duties, his services, however, being 
retained as consulting engineer, 














NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—There is no really new feature to notice in the 
general outlook of trade throughout this district. In the iron 
trade, business still drags on from hand to mouth, with a gradual 
weakening of prices, although no actually quotable change can be 
reported. The position of the engineering industries shows n0 
improvement, slackening activity, with a general downward 
tendency in prices, continuing the complaint in nearly all depart- 
ments. The only encouraging report I have come across is that 
considerable inquiries are now coming upon the market for various 
descriptions of rolling stock, in connection with the Indian States 
Railways, which will be very welcome, as certainly new orders in 





this particular branch of industry were never more wanted than 
at the present time. 
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The Manchester Iron Exchange on Tuesday was not more than 


moderately attended, and an absence of business of any moment 
was again the general report, In pig iron, consumers go on buying 
simply for immediate requirements, the persistent easing down in 
rices, and the willingness on the part of sellers in some cases to 
are for forward delivery, at considerably under current rates, 
necessarily causing & general want of confidence in the future, 
and iuducing excessive caution in the placing out of orders. 
Lancashire makers of pig iron still quote on the basis of 
44s, 61. for forge, to 463, for foundry, less 2}, delivered 
Manchester ; but at these figures they are out of this market 
as district brands can he bought at much lower prices, and 
the only business doing is with customers in the more immediate 
neighbourhood of their own works, where they have an advantage 
in the rates cf carriage. With regard to district brands, Derby- 
shire iron also remains really out of the market, as it is only in very 
special cases that consumers here would pay the prices quoted, 
which still average about 44s. 6d. to 453. for forge, to 483, 64. and 
493, for foundry, less 24, delivered Manchester ; but as Derbyshire 
makers are apparently able to secure orders without difficulty in 
other districts, they are quite independent about selling here, and 
they off 2r no concessions to procure business, Lincolnshire iron is 
still quoted at about 433, for forge up to 44s. 61. for foundry, 
jess 2h, delivered Manchester ; but there is very little doing, except 
jn occasional renewals of contracts with regular customers, and 
makers are ecarcely firm at these figures, sellers in some cases being 
disposed to come about 31, per ton under the nominally-quoted 
rates, Outside brands offering here are, if anything, rather easier ; 
but there is no actual quotable change, good foundry Middles- 
brough averaging 463, 4d. to 46s. 10d., net cash, delivered Man- 
chester; with Scotch iron still averaging 453. 61. for Govan, 
47s. 3d. to 47s, 6d. for Eglinton, and 48s, 3d. for Glengarnock, net, 
prompt cash, delivered at the Lancashire ports. 

The position of the finished iron trade remains practically un- 
Pond vy new business is still coming forward, but very slowly, 
and it is with difficulty that many of the forges are kept going. 
Makers hold on, however, to late quotations, and at a meeting of 
the Hoop Manufacturers’ Association during the week, it was 
decided that no alteration should be made in list prices. Delivered 
in the Manchester district, Lancashire bars remain at £5 15s., 
although in one or two cases something under this figure would be 
taken; and North Staffordshire qualities range from £5 15s. to 
£5 17s. 6d.; Lancashire sheets, £7 5s.; Staffordshire, £7 7s. 6d.; 
anc hoops, £6 5s, for random, up to £6 10s, for special cut lengths. 
A very depr tone continues all through the steel trade, and 
there is very little doing to really test prices, but the tendency is 
in favour of buyers. Ordinary foundry hematites do not average 
more than 57s., less 24, delivered Manchester, and quantities 
could be bought at less. Local and district makers of steel billets 
still quote £4 10s., net cash, delivered here, but they report little or 
nothing doing at this figure, as they are being undersold from other 
quarters. In steel plates prices are little more than nominal, but 
ordinary bvilermaking qualities can scarcely be quoted at more 
than £6 153, to £6 17s, 6d., with common tank plates at £6 2s. 6d. 
to £6 53. per ton, delivered in this district. 

The Atlas Engineering ger of Levenshulme, near Man- 
chester, which has made a speciality of accurate machine tools, 
bas, 1 am informed, been placed upon the list of contractors to 
the Admiralty, and other Government Departments, 

{ had an opportunity, the other day, of personally inspecting 
sowe of the more important sections of the Manchester Ship Canal 
works, and I was pleased to find that so very satisfactory progress 
ix being made generally, that the engineers have every reasonable 
ground for anticipating that the whole of the work will be practi- 
vally completed by about the close of next year. The dredging 
operations required to give the full depth and width at Eastham 
ace approaching completioa, and the new arrangements for the 
urposing of the dredged material, which consist of a system b 
which the dredger discharges into a number of iron skips, whic 
hold about a wayon load of material, and which are disposed in 
groups of twenty upon barges specially constructed, and then 
lifted by crane power, has proved very effective. This new system 
of dealing with the dredged material has been designed and erected 
by Mr. Stoney of Messrs, Ransome and Rapiers, and presents 
several novel features, By an ingenious device for lifting the boxes 
containing the material, they are turned over and the material 
tipped into wagons, thus obviating the necessity of sending the 
dredged material to sea, and there is no doubt will effect a very 
considerable saving in the future carrying out of the necessary 
dredging operations in connection with the canal. The operations 
at Rancorn, which is the most backward section of the canal, are 
being very vigorously pushed forward, and although there has 
bean some recent concurrence of exceptionally high tides, gales, 
and floods, the works have so far escaped any really serious 
damage, and as they are rapidly being got into still better condi- 
tion for withstanding the stress of storm and flood, it is now 
thought the winter will be got over without any sensible loss of 
time arising from the above causes, The railway deviations are 
now practically completed, and arrangements bave been made 
with both the London and North-Western and the Cheshire Lines 
Committee for inspection by the Board of Trade, in order that 
they may be passed, to allow of their being utilised for goods 
traffic previous to being taken over for the regular passenger 
service. The Barton Bridge is now complete, with the exception 
of the flooring, which is well in hand, and at an early date, it is 
expected, will be ready for taking over the ordin» y traffic, and 
thus enable the temporary bridge now in use tv be dispensed 
with, which will afford considerable relief to the work on 
this section, The movable portion of the Barton Swing 
Aqueduct, which is to carry the Bridgwater Barge Canal 
over the Manchester Ship Canal, is now complete, the arrange- 
ments at the ends have also been finished, and the approaches to 
the high-level towing path are now being pushed forward so 
rapidly that it is expected within the next two or three months 
the water will be turned into this deviation of the Bridgewater 
Canal. The Salford docks, with the exception of the breach in the 
Walls through which the waters of the river originally flowed, and 
which is now being rapidly made up, are complete, and the Man- 
chester docks are in a similar position, with the exception of some 
comparatively unimportant work above Throstle Nest, with which 
satisfactory oe te is being made, The large swing bridge which 
is to carry Trafford-road over the canal, the movable portion of 
which weighs over 1600 tons, is also nearly finished, so far as the 
ironwork portion is concerned. Altogether, the prospects of the 
completion of the canal, as already stated, by the close of next 
year, seem to be very encouraging, and the ready pecuniary 
assistance which has n offered, not only by the Manchester 
City Council, but by the Corporations of Salford, Oldham, and 

arrington, has apparently so much restored the general confi- 
dence in the undertaking that the ordinary shares, during the last 
few weeks, have considerably advanced in market value, 

In the coal trade the better qualities, suitable for house-fire 
purposes, are in generally active demand, and with the commence- 
ment of the month — have for the most part stiffened up to 
last winter's rates; but apart from this there is no real improve- 
tsent to report, and it is still very exceptional where collieries are 
working more than five days per week, Common round coals, 
except where they are meeting with an increased demand for 
house-fire consumption, still hang upon the market, and continue 
in very indifferent request for iron-making, steam, and general 
manufacturing purposes, with the result that prices remain prac- 
tically unchanged. For ordinary steam and forge coal the average 
figure is still not more than about 7s. 6d. per ton at the pit mouth, 
and surplus quantities are offered at even under this figure. Engine 
classes of fuel are mca moving off rather better than recently, 
but are not more than steady at late rates, and buying is still con- 
fined chiefly to immediate requirements. At the pit mouth burgy 
averages 6s, to 6s, 3d. i best slack, 5s, to 5s, 3d.; modium, 4s, to 


revision of the sidings rates at Garston has checked the accumula- 
tion of loaded wagons, so that there has not been so much coal 
offering for prompt clearances at oe figures. Delivered at 
the Garston docks, or the High Level, Liverpool, ordinary qualities 
of steam coal may now be quoted as steady, at about 8s, 6d. to 
83, 9d. per ton, 

At the annual meeting of the South Lancashire and Cheshire 

Cualowners’ Association, held on Tuesday at Manchester, Mr. 
Frederick Lees was unanimously elected president for the ensuing 
year, and it was resolved that the call upon the members of the 
Association during the forthcoming year should, in accordance 
with the recommendation of the Finance Committee, be at the rate 
of £4 per 50,000 tons of coal raised. 
Barrow.—There is still a very weak tone in hematite pig iron, 
and the business done during the week has been limited in extent, 
and merely on account of prompt deliveries. Orders for Bessemer 
iron are fewer than they have been, and there is next to nothing 
doing in forge and foundry qualities of metal. Prices are easier at 
47s, 744. net cash for warrant iron sellers, and 47s. 44d. buyers, 
The makers are asking 49s. to 49s. 6d. for parcels of Mixed Nos, 
of Bessemer iron net f.o.b., and they are doing next to no busi- 
ness. In many cases sales ccu'd be effected at less than the prices 
quoted for forward deliveries, but buyers are not disposed to bny 
largely for forward delivery, as they expect prices will soon be 
lower, Stocks have been increased during the week, but only to 
the extent of 148 tons, Stocks now stand at 37,096 tons, being 
a decrease of 106,991 tons since December 31st last year. 

It is interesting to note that the Council of the Cumberland and 
Lancashire district of the National Blast Furnacemen’s Association 
have adopted a resolution that the men employed at blast furnace 
work shall cease operations whenever they have reason to believe 
that pig iron is being loaded up for warrant stock. They are 
taking this stand with a view of preventing the accumulation of 
stocks which can be used by speculators to bull and bear the 
market to the prejudice of makers and the men they employ. It 
will be interesting to watch the effect of such a bold and such a 
novel experiment. 

Iron ore is easier to buy, and the demand is very great, ordinary 
qualities being quoted at 8s, 6d. to 9s, per ton net at mines. 

Steel makers experience no improvement in trade. Orders for 
steel are very scarce, and even heavy rails, which represent the 
only department of the steel trade which is at present industriously 
active, are in quieter demand, and light and colliery sections are 
neglected. Heavy rails are still quoted at £4 3s, per ton. In tin- 
plate bars there is a very quiet market, and steel shipbuildi 





in other social functions, is a most estimable lady, and the duties 
of the high office are certain to be thoroughly and satisfactorily 
discharged by Mr. and Mrs, Atkinson during their year. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Nor the slightest relief from the dulness that has for long over- 
shadowed the iron and allied trades of this district can be reported, 
indeed business has been maintained at last week’s level, for while 
there were then a few consumers who would buy for forward 
delivery, now there are none, at least none who will give anything 
like the prices the sellers quote. Consumers, theretore, hold off, 
and speculators dare not operate at all in the present uncertain 
state of the market, when the prices are drooping, for the proba- 
bility is that if they bought they would have to hold the iron long 
enough before they could dispose of it at a profit, and if they 
wait they will be able to buy on more advantageous terms, 
Makers of Cleveland pig iron are not pressing much for orders 
at present prices, because these do not yield any profit to the 
majority of producers, Quotations have declined of late about 
4s, per ton, yet no corresponding decrease in the cost of production 
has been obtained ; in fact it is, if anything, higher, for more has to 
be paid for coke, while wages and railway rates have not been 
reduced, Good blast furnace coke cannot to-day be had under 
13s. per ton delivered at the furnaces about Middlesbrough, or 15s. 
to 15s, 6d. per ton f.o.b. But for the high price of coke the 
makers have only themselves to blame—they put so many 
furnaces in that it has beccme very difficult to get coke, 
even though all the ovens are kept in full work, and have 
eagerly bought up fuel at the advanced rates. Relatively, coke 
is considerably dearer than pig iron. As prospects are now, 
it would seem to be advisable to blow out some of the furnaces, 
for the output is even now in excess of the demand, and it 
must be still more so when the shipping season is fairly over. 
Stocks are increasing, and will increase faster during the next 
three or four months if the production is kept up. A reduction 
in the output would not only make it easier to maintain prices, 
but it would bring down the cost of manufacture on account of 
the smaller demand for materials. The increase in make, coming 
as it does when trade is approaching its quietest period of the 
year, is causing the stocks to increase in the public warrant 
stores in Cleveland and the West Coast, and this is leading to 





material is in quiet request. Merchant steel is in poor demand. 
Steel casting is very quiet at present. 

Shipbuilders do not report any new inquiries, and already in 
some departments men are being paid off. There is, however, a 
fair winter's trade in most branches of the shipbuilding and marine 
engineering trades, but new orders are coming in very slowly. 

Coal and coke are quiet, and prices are slightly easier. East 
Coast coke delivered at West Coast furnaces is quoted at 18s, to 
19s. per ton. 

Shipping is very quiet, and the stormy weather makes it worse. 
The exports of pig iron and steel from West Coast ports during the 
past week amounted to 10,820 tons, compared with 24,814 tons in 
the corresponding week of last year, a decrease of 13,994 tons. 
The aggregate shipments this year represent 588,588 tons, com- 
paring with 787,437 tons in the same period last year, a decrease of 
198,849 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

I AM afraid that the repeated state ments made in the end of last 
week, and the beginning of this, as to the ————- in the 
heavy trades, rest on very slight foundation. There wasa spurt 
some time ago, but it seems to have collapsed. Hematites are at 
543. to 563. per ton ; common forge, 40s., both delivered in Sheffield. 
Stocks in the hands of most consumers are very small, and this 
fact, coupled with the low prices, tempts some firms to replenish 
their supplies. Swedish Bessemer steel is reported to be more 
freely ordered, but I can find very little proof of the statement. 
Makers of special steels are fairly well off, and some report that 
they have not been short of work this season ; but, generally, the 
steel trade is far from satisfactory, and for the common grades of 
crucible steel there is very little inquiry. The tendency seems 
more and more towards using Bessemer, Siemens, and Swedish 
steels for the purposes for which crucible steel was at one time 
considered indispensable. 

A large tonnage of all kinds of coal is being produced, the busi- 
ness in household sorts being quickened by the cold weather. The 
coilieries are being well worked; prices continue firm, and in one 
or two instances slight advances are obtained. The announcement 
that the colliers’ leaders contemplate another stop week will stiffen 
values, and may pa lead to an advance in quotations, which 
are now as follow:—Silkstone, lls. 9d. to 12s.; Flockton, 10s. 6d. 
to 103, 9d.; best softs, 10s, 6d, to 10s. 9d.; Parkgate, 9s, 3d. to 
9s, 6d. per ton—all at the pits, Steam coal, for which there is a 
good demand, ranges from 9s. to 10s,, the latter being an excep- 
tional quotation. Gas companies are striving to cut down prices, 
which are now from 6d, to 9d. per ton over last year’s contracts, 
Gas coal is making from &s, 3d. to 9s.; coke, 11s, 6d. to 12s, 6d. per 
ton at ovens. 

The lighter trades of the town continue as languid as ever. 
In the cutlery, file, page ay and kindred industries very 
little is doing, and the outlook for the winter is as depressing 
as in the beavy branches. The usual result is already evident. 
For the little work there is, competition is so keen that prices are 
cut below paying point. The demand for sheep-shearing ma- 
chinery is on the increase in Australia, New Zealand, and 
America, the ‘‘ Burgon” machine being in specially brisk request. 

The dispute at Messrs. Joseph Rodgers and Sons, cutlery 
manufacturers, has been amicably settled this week. The men in 
the pocket-knife department have now been sixteen veeks on 
strike. It has been a stoutly-fought difficulty. A month ago the 
whole of the grinders, forgers, and cutlers sent in their notices to 
cease work, with the purpose of supporting the pocket-knife men 
in their resistance to the firm’s proposals, These notices, which 
expired on Saturday, affected about 200 men. A deputation was 
appointed to wait on the firm, and negotiations being opened with 
the manager of the department and the secretary to the com- 
pany, an agreement was made in regard to every point except 
one, on which the men ultimately consented to give way. During 
the strike the places of the men have been largely filled by other 
workmen out of employment; but as many as possible of the old 
hands will be taken back, and others will have work given ont. 
The men whose notices expired on Saturday have again resumed 
their employment, 

The Master Cutler—Mr. J. Furniss Atkinson, of the firm of 
Messrs, Atkinson Brothers, Milton Works, cutlery manufacturers 
—gave the Cutlers’ Feast yc ng ight. The usual date 
is the first Thursday in September, but the General Election 
rendered a postponement desirable. The company was the most 
distinguished which has ever assembled at the Master Cutler’s 
table, including his Highness the Duke of Teck, G.C.B., 
his Highness the Maharaja Gaekwar of Baroda, G.C.SI, 
the Right Honourable Lord Herschell, Lord Chancellor of Eng- 
land, the Duke of Norfolk, Earl Fitzwilliam, the Earl of Scar- 
borough, Lord Brassey, Mr. H. M. Stanley, the Minister of 
Finance of Canada, &c, The principal visitors will to-day—Friday 
—visit the Cyclops Works, the Atlas Works, Messrs. Walker and 
Hall, silver-plate and electro, and Messrs, Atkinson Brothers, 
cutlery. 

The Master Cutler is a gentleman of great ene and 
ability, an able speaker, and an excellent linguist. e has 





4s. 3d.; and common, 3s, 6d. per ton. 
The shipping trade is in a rather better position, and the 





some disquietude among the workmen, who are disposed, if the 
employers will take no steps to prevent an accumulation of stock, 
to themselves interfere in the matter and make it impossible to 
send iron into the stores, The blast furnacemen in the North- 
west of England have actually passed a resolution which 
commits them to refuse to load up any pig iron which is to be 
delivered into the public stores, and they are to resist even to 
striking. The men on the East Coast, it is said, contemplate 
taking simitar action, It is a new departure for the men to dictate 
to their employers what they shall do with the material they pro- 
duce, but so much has been written of the evils of the warrant 
stores, that the men look with apprehension upon the increase in 
the stock lodged there. However, if any one should complain of 
the evils of the stores it is the masters themselves, for their 
existence has, on the whole, been favourable to the men rather 
than otherwise. They bave been kept at work often through bad 
times, when without the facility afforded by the stores for getting 
advances from banks on the surplus iron, furnaces would have hau 
to be blown out, and the men thrown idie. The inevitable result 
of the proposed action of the men would be, than when a maker 
began to produce more iron than he could sell, or afford to 
stock himself, he would have to blow out furnaces to bring the 
production on a level with the demand, and he would have to 
discharge a proportion of his men. It is a question, therefore, 
whether the remedy is not worse than the disease. Furthermore, 
if a maker were obliged to sell all the iron he could not afford to 
stock, he would have to take any price he could get for it, and 
thus bring down the general run of prices, and so the men’s wages 
would have to be reduced. If the men look at the matter in this 
light they will think twice before they carry their resolution intu 
practice. That the public stores have enabled the makers to keep 
their men more steadily cccupied through bad times is pretty 
generally conceded. 

Prices of Cleveland pig iron are somewhat lower than they were 
last week, especially for forge er which are fully 3d. down. 
No. 1 is quoted 40s. 6d., while No. 3 for prompt f.o.b. delivery can 
readily be obtained from makers and merchants at 37s. 9d., though 
some firms still ask 38s. Generally, business has been done at 
37s. 9d., and now the consumers are endeavouring to get it at 
37s. 6d. Some iron was sold for delivery over five months ending 
with March at 37s. 6d., but that would not be given now. Middles- 
brough warrants have dropped from 38s. cost sellers, to 37s. 74d., 
but no actual transactions are reported. No, 4 foundry is at 
36s. 9d.; No. 4 forge at 36s. 3d.; mottled, 35s. 9d.; and white, 
35s. 3d.; but there have been sales of the three forge qualities 
named at 3d. less than these figures. Mixed Nos. of East Coast 
hematite are obtainable at 48s, per ton for prompt f.o.b. delivery. 
Palmer’s Shipbuilding and Iron Co. have blown in another of the 
furnaces at Jarrow, which had to be stopped during the Durham 
miners’ strike for lack of fuel. 1t will produce hematite iron, and 
the firm have now three furnaces at work, two producing hematite 
and one making Cleveland pig. 

The shipments of pig iron last month were rather disappointing, 
though from Middlesbrough they were 10,000 tons better than in 
September, but much below our October average, especially to 
Norway, Sweden, Spain, Portugal, and Belgium. Thus Belgium 
had only 969 tons of Cleveland iron, against 2165 tons in October, 
1891; Norway and Sweden 1745 tons, against 5252; and Spain and 
Portugal 640 tons, against 2966 tons. But to Russia 7963 tons 
were sent, as compared with 3360 tons in October, 1891; and to 
Italy 2504 tons, against 1800 tons. Germany had 26,280 tons—or 
considerably more than one-third of the total quantity shipped— 
against 25,485 tons in October last year, and 29,787 tons in 
October, 1890. The decrease is most marked in the shipments to 
Scotland, which were 13,095 tons, as compared with 27,762 tons in 
October, 1891, but they were above this year’s average. The 
following is a summary of the pig iron exports for the month, as 
compared with those of the other months named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

October, 1892 .. 21,656 43,761 65,417 

September, 1892 17,105 88,162 .. .. 55,267 

October, 1891 .. 34,358 . 42,398 .. .. 83,756 

October, 1890 .. 35,567 46,671 .. .. 82,238 
During the last ten months 156,883 tons of Cleveland iron have 
been forwarded to Scotland, against 320,438 tons in the corre- 
sponding period of last year. To Germany 159,564 tons have been 


sent, against 166,636 tons in 1891; but in the first ten months of 
1889 no less than 302,491 tons were sent. 

The demand for manufactured iron and steel is very unsatisfac- 
tory, and only at the rail mills is there any approach to full work. 
At Eston business is so slack that it is said the wages paid are 
£1400 per week less than they were in the last quarter of last 
year. Plate manufacturers especially feel the depression, and 
though they generally quote £5 2s. 6d., less 24 per cent. for sbip 
plates, yet £5, and even less, has been taken—prices which are 
quite unprecedented, and the prospects of anything better are not 
good, though it is satisfactory to see somewhat better freights 
ruling, and, owing to the fall in the prices of bunker coals and in 
wages, it is not quite so costly to work vessels. Nevertheless 
there is nothing to induce people to order new steamers. Heavy 
steel rails are quoted £4 6d. net at works, but a good order 
might be p at £4, 

he engineering works are very badly supplied with contracts as 





travelled a great deal in the course of his business, and knows the 
Continent intimately. The Mistress Cutler, who takes the lead 


a rule, and some even of the most celebrated are running short 
time. At one of these establishments the employers intimated that 
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during the coming winter full employment could not be afforded 
for all the hands, but they could run the machinery three-quarter 
time and give all their men work. They left it to the men whether 
the full complement of operatives should be employed three-quarter 
time, or that 25 per cent. of them should be discharged and the 
other 75 per cent. work fulltime. After what we have heard about 
the shertening of hours asa means of affording employment to a 
greater number of hands, it might have been expec that the 
vote would have been all hands three-quarter time. But it was 
not, the decision was that 25 per cent. be deprived of work 
altogether, so that the other 75 per cent. should be afforded full 
work. 

Messrs. J. Shewell and Co., Darlington, are to supply the 
girders required for the high level apparatus to be constructed at 
the Hadson Dock North, Sunderland, to permit of the bunkering 
of vessels of exceptional size. 

The new president of the Cleveland Institution of Engineers is to 
be Mr. William Hawdon, manager of Sir B. Samuelson and Co.’s 
Newport Ironworks, Middlesbrough. He will deliver his inaugural 
address on the 14th inst. 

The officials, foremen, and workmen at the North-Eastern Steel 
Works, Middlesbrough, have presented to Mr. Arthur Cooper, the 
managing di r, an illuminated address congratulating him 
upon having been awarded the Bessemer Gold Medal of the Iron 
and Steel Institute for 1892, in acknowledgment of his arduous 
and successful labours in the construction and administration of 
the first important works in the country specially designed for the 
basic Bessemer process. The address continues : — “ Whilst 
recognising most fully the labour of those who initiated the basic 
process, we cannot forget that it is due principally to your never- 
failing energy and perseverance, allied as they are with an intimate 
knowledge of every detail of the chemical and mechanical opera- 
tions involved, that it has attained the unquestioned position in 
which it stands to-day. In the perfecting of this process in all its 
branches you have removed the last obstacles hitherto existing to 
the use of Cleveland ores for the purposes of steel-making.” e 
address dwells at length on the cordial relations existing between 
Mr. Cooper and his employés. 

At the Stockton Forge Works a strike has occurred which 
deserves notice, as it shows what respect workmen sometimes have 
for agreements which they may make. The firm stated that they 
could not afford to continue to pay existing rates of wages, but 
that if the men would agree toa a per cent, reduction they would 
be able to accept certain orders which were offered to them, and 
so keep the works going. The men after some demur agreed, 
but afterwards wanted legal notice to be given of the reduction. 
This was accordingly done, but just before the notice expired the 
men sent word that they could not accept the reduction, which 
they had previously agreed to, and the employers being unable to 
keep the works going on the old terms, operations were stopped. 

The Newcastle Association of Students of the Institution of 
Civil Engineers, on Saturday last week, visited the Throckley and 
Stella Collieries. At the latter they inspected the new Clara pit 
which is being sunk, and which, when completed, will produce 
1200 tons of coal per day. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a comparatively good turnover of iron in the 
warrant market in the last few days. Scotch warrants have sold 
from 41s, 2d. to 41s, 44d. cash, and a good deal of business has 
been done for one month at the usual difference of 2d. per ton 
higher. Cleveland and hematite iron are almost neglected in this 
market. 

The prices of makers’ iron are as follow:—G.M.B. and Govan, 
f.o.b, at Glasgow, Nos. 1, 41s. 9d. per ton; No. 3, 41s. 6d.; Monk- 
land, No, 1, 44s.; No. 3, 42s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 
43s.; Clyde, No. 1, 49s. 6d.; No. 3, 463. 6d.; Gartsherrie, No. 1, 
5ls.; No. 3, 47s.; Summerles, No. 1, 52s. 6d.; No. 3, 46s. 6d.; 

loan, No, 1, 53s, 6d.; No. 3, 46s. 6d.; Coltness, No. 1, 55s. 6d.; 
No, 3, 49s, 6d.; Calder, No. 1, 5ls. 6d.; No. 3, 48s, 6d.; Glengar- 
nock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 47s. 6d.; Dalmellington, 
No, 1, 48s. 6d.; No. 3, 46s. 6d.; Eglinton, No. 1, 47s.; No. 3, 46s.; 
Shotts, at Leith, No. 1, 53s. 6d.; No. 3, 49s. 6d.; Carron, at Grange- 
mouth, No, 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scotch ports in the past week 
have been 7541 tons, compured with 5756 in the corresponding 
week last year. Italy took 1111 tons, Canada 1070, Germany 480, 
Australia 200, China and Japan 135, India 10, France 65, Belgium 
76, Spain and Portugal 40, other countries 360, the coastwise ship- 
ments being 3995 tons, compared with 2363 in the corresponding 
week of last year. 

One hematite furnace has been put out of blast at Coltness, and 
there are now seventy-six blowing, compared with seventy-seven in 
ws preceding week, and seventy-six in the corresponding week of 

it year. 

There is rather a better feeling in the cast iron pipe department, 
quite a number of contracts being in prospect, while the founders 
are in the meantime fairly well occupied. In addition to a number 
of Scotch water pipe contracts expected ere long, makers are 
looking forward to the arrangement of one for Japan. 

The tube trade is quiet, especially in the department of marine 
boiler tubes. But in this branch there is some expectation of an 
improvement, owing to the re-engining of a number of vessels by 
several of the ocean lines, The foreign trade continues unsatisfac- 


tory. 

‘There is a want of steady employment in the locomotive engi- 
neering works, and large numbers of men have been paid off, it 
being feared that it may soon be necessary to discharge others. 

The sheet trade is promising a little better. This department 
has indeed been fairly well occupied while others have been suffer- 
ing from depression. One or two houses are booked oP to near the 
end of the year, but so far the business has generally been of a 
prompt or early description. Inquiries have, however, been more 
numerous than usual in the past few days, indicating the proba- 
bility of a very considerable amount of work being placed, both in 
iron and steel sheets, if only makers are inclined to give way a 
little in price. 

For shipbuilding steel the inquiry is still reported to be com- 
paratively poor, and shipowners are generally averse to increasing 
tonnage until a more substantial improvement takes place in the 
freight market. Prices of steel are on the basis of £5 10s, for 
ship plates, less 5 per cent. for delivery in Glasgow district. 

In the malleable iron trade the volume of business for home 
users is, all things considered, not unsatisfactory, and, if only the 
foreign trade expanded a little, makers might be able to keep 
their works going fairly well. There have been some inquiries for 
keg and bamboo iron for the Indian market, and it is hoped that 
business with the East may improve. Much will depend, how- 
ever, on the eourse of exchange in the immediate future. The 
lowest grade of common bars is quoted £5 10s.; second grade, 
£5 lhs.; highest grade, £5 17s. 6d.; best bars ranging up to 
£6 7s, 64., all less the usual 5 per cent. discount. 

The coal trade keeps up remarkably well. There is, of course, 
a much better demand now for household coals for the Scotch and 
Irish markets. A fair business is being done from the Clyde for 
Mediterranean and Continental ports, and business is also keeping 
brisk with the lower Baltic ports from the East Coast. Steam 
cotils are difficult to sell, and the consnamption in the iron and 
steel works does not show much improvement. Prices are practi- 
cally the same as those quoted last week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE all engrossing topic of the week has been the failure of the 
coalowners’ and colliers’ representatives, at their meeting on 





Saturday at Cardiff, to come to preliminary terms. A meeting was 
convened for sliding scale discussion, and was duly held, when the 
colliers’ representatives submitted four amendments which they 
wished to form part of the scale :—(1) That the press be admitted. 
(2) An umpire appointed at all disputes. (3) Wages to be advanced 
or reduced 10 per cent. in the —- in the following manner, 1} 
J cent. for each 14d. per ton, standard basis 7s. 8d., and under 

8. 94d., as per December, 1879, rates. (4) The advisability of 
securing joint action in the selling price of coal. 

After a brief discussion, the coalowners declined to entertain 
these pg | but wished to go into the broader grounds of a 
revised scale, and as the colliers’ representatives were not em- 
powered to treat then upon anything but the four propositions, 
the meeting came to a termination. 

The alarmists are taking a gloomy view from this result, but, 
with two months to ran before the existing scale terminates, this, 
at all events, is premature. The best interests of colliers point so 
unmistakeably in the direction of peace, that I cannot but 
imagine that every effort will be made to bring about an arrange- 
ment. There can be no going back to individual settlements, each 
coalowner to arrange with his own men. The coalowners have a 
strong antipathy to this, and I have not heard any one man out 
of many denounce the principle of a sliding scale. All are fairly 
agreed to it, but this question is the standard, and I again 
suggest the policy of arbitration by outside authorities, 

The coal trade of the Cardiff ports continues remarkably good. 
In the week ended Wednesday last the total exports from the 
whole of the ports amounted to 277,854 tons, or fully 28,000 tons 
above the average. Of this total, that of the Bute Docks was 
158,133 tons, and the imports amounted to 27,822 tons. There is 
no doubt that much of this is due to the administrative capacity of 
Sir W. T. Lewis. The Roath branch of the Taff, as a valuable 
feeder to the Roath Basin, has not been one of the least notable 
concessions gained from the Taff Vale, and the result has been 
beneficial to both. 

An effort was made on Monday, at Cardiff, to sell the screw 
steamer Grimsby, now lying at the Alexandra Dock, Newport, 
= the highest bid was only £1250, and it was consequently with- 

rawn. 

The house coal trade is, as regards local demand, very good, but 
I hear complaints of a falling off for foreign. In this respect, the 
competition of home and foreign rivals is certainly telling. Latest 
quotations, Cardiff, are the following :—Best steam from 10s. to 
10s. 9d. ; seconds, 9s. 9d. to 10s. 3d. ; and small, now getting a 
drug, from 4s, 6d. House coal prices: best, 123, 6d. to 12s. 9d. ; 
No. 3 Rhondda, 11s, 3d. to lls. 6d.; No. 2, 8s. 6d. ; anthracite, 
best, Swansea, 14s, 9d. to 15s. 6d.; nuts, 12s, to 12s, 6d. ; 
steam from 9s. 6d. ; bituminous, from 12s, 

Coke remains much about the same. Cardiff, 16s. 6d. to 17s. 
furnace, foundry 18s, 6d. to 19s. 6d. Swansea prices are easier, 
14s. to 15s, furnace, foundry 17s. to 18s. Patent fuel continues 
in good demand, particularly at Swansea; prices are 10s. 9d. to 
lls. Italy took 6355 tons last week, France 1940 tons, and 
Germany 652 tons. 

Pitwood, Cardiff, from 14s, 6d.; Swansea from 17s, Block tin, 
£94 to £94 5s, 

Serious breaches of colliery rules continue, principally by boys, 
A tampering with lamps was fined £2; but fines are poor preven- 
tions, 

Some idea of the important business relations between the tin- 
plate works and the steel works up to a late period may be 
gleaned from the fact that one important tin-plate maker paid a 
large steel works £2000 weekly for steel bars. There is no doubt 
that considerable anxiety exists at the various steel works as to the 
future of the tin-plate trade. If a great falling-off occurred the 
reaction at the steel works would be bad, as steel rails, except for 
renewals, appear to be things of the past. 

I still cling to a hopeful view, and believe that when tbe presi- 
dential election has passed—by which time the American stocks of 
tin-plates will have been considerably reduced—there will be an 
increase in business, 

That the Americans eventually will be, to a great extent, inde- 
pendent of Wales, is certain ; but it will take afew years. This 
may be taken for granted, that from the present time a steady 
emigration from the Welsh tin-plate districts to American tin-plate 
works will take place. As usual, the bulk of those going are the 
careful and the frugal who have saved a little; though I hear 
rumours that arrangements are being made in America to assist 
emigrants out, skilled hands being selected. 

It is understood that notices are about to be issued from the 
Beaufort Works, Morriston, one of the most important, and, to the 
— the most regular works of the Swansea district. Mr. 

avies, the worthy proprietor, complains that the boxes totalled 
weekly are not up to average number, and hence a weekly loss, 

Swansea Exchange was well attended this week, and a hearty 
welcome was accorded Mr. Wm. Williams, of Morriston on his 
appearance afteralong illness. His works havenow been jally 
started. The inquiry for tin-plate was good ; makers held aloof, 
however, for better prices. Owing to the stormy weather exports 
of tin-plate fell off last week, totalling 27,522 boxes; receipts 
from works came up to 58,968 boxes. 

Swansea imported 800 tons of pig last week. Pig iron remains 
the same as last week, Glasgow being quoted at 41s, 3d.; Middles- 
brough, 37s. 6d. to 37s. 9d.; hematite, 47s. 44d. 

There is little change in steel quotations generally. Heavy steel 
rails remain at £4 2s, 6d. to 24 5s.; light, £5 10s. to £5 15s.; 
Welsh bars, £5 15s, to £6; steel and iron sheets unchanged ; 
Bessemer tin bars, £4 12s. 6d, to £4 15s.; Siemens, £5 to 
£5 2s. 6d. 

Tin-plates are quoted as follows, but little is doing in booking 
forward at such prices :—Bessemer cokes, 12s, to 12s. 3d.; Siemens, 
12s, 3d. to 12s, 6d.; ternes, 22s,, 24s,, 26s,; best charcoal, 13s, 6d. 
to 13s, 9d. 

The Tondu explosion inquiry has been resumed, One defective 
lamp has been found with a hole in it, evidently made by a pick. 
Witnesses have also narrowed the circle of inquiry by — upon 
the starting point of the explosion—the top of the long wall work- 
ings, No, 2 Jigg—and some interesting speculations have been 
made as to the course and as to cause. 

A fatal boiler explosion occurred at Ynyshir Standard Steam 
Colliery, the Rhondda, on Tuesday. One man was killed on the 
spot, and several others, it is feared, fatally injured. 

A Cardiff-laden vessel has been sunk, and the crew landed at 
Milford Haven. 

At Newport a serious fire has taken place on a Newport steamer, 
damages to the extent of £3000 resulting. The vessel was fitted 
up for the frozen meat trade. and had a charcoal lining of Qin. 
Owing to the rough passage it met with on coming from Hull, 
repairs were necessary, and the supposition is that a candle was 
left alight in the hold and by some means the charcoal caught fire. 

The Taff Vale Railway Company have been experimenting with 
electricity for lighting the carriages on the Penarth line, but not 
with success, This has led to a return to the oil lamps, but I am 
informed that steps are on foot to nse gas—Pintsch’s oil gas—on 
the same principle as on the Metropolitan and other companies, 

Mr. Tallis, late of the Ocean Collieries, under Mr. W. Jenkins, 
has been appointed general manager of the Ebbw Vale collieries, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

TRADE in nearly all branches of industry continues quiet, the 
business doing in raw as well as in finished iron being for the most 
part restricted to very small quantities, 

There is but little change to note ou the Silesian iron market. 
The tendency is, if anything, rather in the direction of a still 
further restriction of business, Buyers and consumers seem more 
and more determined only to cover the most pressing wants until 
there is some more settled prospect intrade. Some of the forges 





| 
———— 


are still kept fairly occupied, but generally they a 

orders, In the manufactured iron - news A the oe 
heavy plates, as well as for sheets, is reported to have decreased 
lately, prices being very much depressed by the continued under 
quoting of the Rhenish-Westphalian works. In the wire trade 
consumption has been regular and fairly satisfactory of late, . 

The condition of Austro-Hungarian iron industry is far bette 
than that of most iron markets over here. There is a fair amount 
of business done in the pig iron trade, the blast furnace work, 
being, as arule, fully occupied. An advance in quotations js likely 
to be ventured before long. In the malleable iron department th 
business in bars is developing regularly and pretty satisfactori} 4 
demand being lively and, in some instances, even improving a 
eng to previous weeks, Many dealers, that had been holdin, 

ck in expectation of a still further reduction in prices heme 
finally been obliged to come forward with their coders, 80 that 
makers are, for the greater part, well supplied with new work, 
Heavy plates and sheets meet with regular demand. ‘The same 
holds for = Autumn business is, on the whole, developin 
most favourably, so that the decrease during the first two quarters 
of the year will be balanced. The firm of Fruldscbinsky Brothers 
intends building a pipe foundry at Schéabrann in Moravia, which 
is to work chiefly for export, for, together with the two existing 
pipe works, 120,000 to 150,000 cwt. will be produced, while con, 
—— in Austria-Hungary amounts to 70,0C0 cwt. to 80,000 cwt, 
only. 

There is but a small amount of business transacted on the 
French iron market, both raw and finished iron meeting with ex. 
ceedingly weak demand. Plates are perhaps a trifle better jn. 
quired fcr than last week. Current market prices remain 145 to 
150f. p.t. for bars, 150 to 160f. p.t. for girders, In the North of 
France merchant bars are to be had at 140 to 145f. p.t. at works, 

In Belgium the unfavourable condition of the iron business has 
continued. Pig iron remains weakly inquired for. Offers are 
made at under list quotations, production being considerably higher 
than consumption. The business doing in bars and girders is 
generally reported as unsatisfactory. The same may be told of 

lates and sheets, Bars, No, 1, are quoted 120f. p.t.; No. 2, 130f,; 

o. 3 is offered at 140F. p.t. ‘ 

The tone on the Rhenish-Westphalian iron market has not 
changed for the better; on the contrary, a further downward 
movement may rather be reported to have taken place, at least in 
some branches of theiron trade. Autumn business has turned out 
quite the reverse from what was generally expected, and although 
there is as yet no cause for grave misgivings, it will, nevertheless, 
take a long time before the state of the market can be reported a 
satisfactory one. Pig iron has been dull and rather falling in 
price. Stocks are increasing in almost all sorts. In industrial 
circles the general opinion is that the want of confidence and 
animation prevailing in the iron business will not be removed 
until the long-projected Coal Convention has been formed, and a 
firmer tone thereby secured to the iron market. 

The position of the manufactured iron business is about the same 
as last week. Bars are moderately inquired for ; it is only in some 
specially-favoured instances that full employment of the works can 
be reported. Girders continue in decreasing demand, at depressed 
quotations. In the hoop trade likewise little business is doing, 
buyers holding back with their orders more than ever before, 
Heavy plates have not changed upon the week; the works are 
irregularly employed. On the whole activity appears to have 
rather decreased, a Rhenish-Westphalian firm having ceased work- 
ing altogether. The sheet mils are reported in fair employment; 
prices are, however, depressed—especially for Siegen thin sheets, 

The wagon factories are worse off than ever, and in many cases 
men have been dismissed. At a recent tendering for wagons, 
foreign works have underquoted the inland firms ; a belgian works, 
for instance, offering at M. 36 less than the German houses. At a 
tendering for rails at Erfurt, M. 117 p.t. was the lowest bidding. 

The total production of pig iron in Germany, including Luxem- 
burg, was, for the month of September, 1892, 397,458 t., of which 
141,881 t. were — 7 and — 23,667 t. Bessemer, 
169,094 t. basic, an E16 t. foundry pig. In September, 1891, 
production was 390,901 t.; in August, 1892, it amounted to 
401,163 t. From January lst to September 30th, 1892, no less 
3,588,641 t. were produced, against 3,295,656 t. for the same 
period the year before, 

Production of pig iron in the Saar and Mosel district was, durin 
the month of September, 27,206 t. forge pig, 47,200 t. basic, an 
10,695 t. foundry pig ; in all, 85,101 t. In August of present year 
—— was 86,189 t., being 1°3 p.ct. higher. Compared to 

ptember of last year, with a production of 75,363 t., the total 
production was higher by 12°9 p.ct. 

The shipments of coal from the Ruhr ports are stated to be 
brisker than they have been for months, Only to Holland there 
has been less sent than usually, but to the Upper Rhine, as well as 
to Belgium, shipping has considerably increased. There has been 
a good deal of pig iron as well as iron ore coming from Belgium 
and Low Countries, and shipping trade in the Rubr ports is alto- 
gether idered as very satisfactory, in spite of a decided decrease 
in the export of railway requirements. According to recently- 
published statistics regarding the shipments of coal from Ruhrort 

rt, import has been less by 46,613 t., compared to September, 
Tso, but, on the other band, just 4080 t. more have been exported 
in September this year than during the same month in 1891. 
From January Ist to October Ist of present year, total export 
from the above-named port was higher by 195,860 t. than in pre- 
vious year. To the Upper Rhine shipments increased by 129,743 t., 
to Holland by 17,230 t., and to Belgium by 60,648 t., compared to 
corresponding period in the year before. 

Export from the thirteen Consular towns of North Germany to 
United States is reported to have been, during the quarter ending 
September 30th, compared to the same period in previous year :— 














Third quarter. 
1891. 1892. 1892. 

(In 1000 dols.) (In 1000 dols.) In 1000 dols.) 
ore or Less. 

Annaberg .. .. 789 « 689 .. _ - 50 
er] os 90 If .. 1,133 .. 2. 
Braunschweig 672 705 8 .. 
Bremen .. 541 587 “a. 
Breslau .. 694 834 0. = 
Chemnitz 1,580 1,524 — . 56 
Dresden .. 542 619 wT. = 
Glauchau os 596 06. 
Hamburg 2,005 4,415 2,410 .. — 
Leipzig .. .. 1,832 1,442 — . 890 
Magdeburg 1,147 617 | ey. on 
Plauen .. 782 1,142 4100 . =- 
Stettin .. 419 567 148 - 
Total.. +» 12,714 -» 15,570 . 8,882 .. 1,026 


Thus, export rose from 12,714,000dols, on 15,570,000 dols., .¢., 
by just 2,856,000dols, The increase is caused by the revival in 
the export of sugar, which had come to astandstill for some time. 

The Staats-Anzeiger shows the net earnings of the Wiirtemberg 
railways in the year 1891-92 to have been M, 11,377,000, oy | 
M. 3,400,000 less than was previously calculated, and M. 3,890, 
less than the interest on the railway capital, 

The earnings of the Prussian State railways in September show 
a considerable decrease, no doubt pay ee by the cholera. 
They were M. 77,396,106, being less by M. 6,526,364 than in the 

revions year. Passenger traffic yielded M. 5,903,940, goods traffic 

. 737,858 less. From April Ist, 1892, the total earnings of 
M, 464,694,548 show a decrease of M. 10,536,187, or M. 671 per 
kilometre, compared to the corresponding period of 1891. 

On the 25th of October a second Krupp gun of 43 t, was shipped 
from Bremen to Christiania. 








WE are informed that the firm of Forrestt and Son; 
Limehouse, has been converted into a private limited liability com: 
pany. 
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AMERICAN NOTES. 
(From our own Correspondent. ) 
Ngw York, October 27th, 

Gross earnings of our railroads for August 
how an increase of nearly 6 per cent., as com- 
. ot with last year; net earnings are 2 36 per 

t, greater. For the year, the increase in gross 
pons ings was 6°39 per cent., amounting to 
oe 637 96 dols, The increase in net earnings for 
the ast eight months is 3°12 per cent. as com- 
; te to last year. A movement is on foot to 
ve rate cutting definitely and permanently. 
The American railroad managers are more in 
earnest on this point than ever before, 

The iron trade is in satisfactory condition, and 
an enormous production is being easily marketed 
t full prices. All branches are fully employed, 
with the exception of the steel rail mills. Pig 
jron production is once more increasing. Tide- 
water quotations: 15 dols, for No, 1 foundry ; 
and 13dols. for forge. A large amount of busi- 
ness will be done during the latter part of 
November, the reason for the delay being the 
anxiety of promoters to know the outcome of the 
pending presidential campaign. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 22nd ult., the tug Secret, 
built to the order of Messra, Soundy and Sons, 
Water-lane, London, by Messrs, R. Smith and 
Co., shipbuilders and engineers, Lytham, went on 
her official trial trip in the estuary of the Ribble. 
This vessel, though only 62ft. long between per- 
pendiculars, and 14ft. beam, is specially designed 
for heavy towing in the Thames. The mean 
5 from six runs on the measured mile was 
11} knots, and the revolutions 170 per minute; 
theindicated horse-power at the above revolutions 
being 190. TheSecret is built much inexcess of the 
highest class at Lloyd’s for tug and river purposes. 

On Friday the s.s, Powderham left the yard of 
her bailders, Sir Raylton Dixon and Co., Middles- 
brougb, for her official trial trip, which wasin every 
way most successful. The vessel has been built 
to the order of Messrs. The Powderham Steamship 
Company, of Plymouth, and is a steel spar-decked 
screw steamer, constructed under Lloyd’s special 
survey to take their highest class, and under the 
superintendence of Mr, George Walker, M.I.N.A., 
of London, Her principal dimensions are:— 
Length over all, 327ft.; beam, 41ft.; depth 
moulded, 29ft.; and she has a deadweight carry- 
ing capacity of over 4600 tons. The engines have 
been fitted by Messrs. Thomas Richardson and 
Sons, of Hartlepool, the cylinders being 24in., 
38in., and 64in., by 42in. stroke, with large boiler 


wer, 

Pothe Wilson Line, of Hull, has just received a 
fine addition in the s.s, Bruno, which is intended 
for the Hamburg and general continental trade, 
and recently underwent her official trial trip with 
results that were in the highest degree satisfactory 
to her owners and Messrs, Earle’s Shipbuilding 
and Engineering Company, Hull, the builders, as 
notwithstanding the heavy sea she had to en- 
counter outside the Humber, and the generally 
unfavourable state of the weather for speed tests, 
an average of over 14} knots was attained on the 
pact mile, which was greatly in excess of 
what was required, Throughout the run the 
smooth working of the engines and the excellent 
behaviour of the vessel herself left nothing to be 
desired. Mr. J. Spear, the superintendent engi- 
neer, and Mr. J. Sawyer, his deputy, watched 
the trial on behalf of Messrs, Thomas Wilson, 
Sons, and Company. 

The s.s. L’Oriflamme, the largest vessel as yet 
built by Messrs. Craig, Taylor and Co., Thornaby- 
on-Tees, was taken to sea on Saturday last, the 
29th inst., for her trial trip, which proved highly 
satisfactory, a speed of about 125 knots being 
attained. The vessel, which has been built to the 
order of Mr. John 8S. Barwick, Sunderland, for 
Mr. A. Suart, of London, is of the following 
dimensions—343ft. by 42ft. by 28ft., and is to the 
highest class at Lloyd’s, She is constructed for 
carrying oil in bulk, being divided into seventeen 
water-tight compartments, and will carry over 
4000 tons. Her triple-expansion engines, which 
were placed amidships, are by Mr, John Dickinson, 
Palmer’s Hill Engine Works, Sunderland, and are 
of the following sizes, viz.:—25in., 40in., 66in., by 
45in. stroke, with two large boilers 150 lb. 
pressure. The vessel is provided with a magni- 
ficent installation of electric light, and also 
powerful pumping arrangements. 

On the 25th inst. Messrs. Wm. Simons and 
Co, launched from their yard at Renfrew a 
powerful twin-screw hopper dredger, constructed 
to the order of the Blyth Harbour Commis- 
sioners, Her dimensions are as_ follows :— 
Length, 180ft.; breadth, 35ft.; depth, 14ft, A 
hopper is provided amidships having a capacity 
to contain 700 tons of débris. The vessel is 
specially designed and constructed of great 
strength for the dredging of rock previously 
blasted. The buckets are of steel, and are 
capable of lifting 400 tons of hard material per 
hour and a greater quantity of free soil. The 
bucket ladder is fitted on the builders’ patent 
traversing carriage, which projects the buckets in 
advance of the vessel, thus cutting its own 
flotation through shoals and banks, It is then 
brought back to its original position, and housed 
on deck so as not to impede the vessel when 
steaming ahead. She is propelled by two inde- 
pendent pairs of compound surface-condensing 
engines, and mild steel boilers of about 800 
indicated horse-power, constructed to Board of 
Trade requirements for a working pressure of 
1001b, per square inch. Each pair of engines is 
capable of driving the buckets. Suitable accom- 
modation is provided for the officers and crew on 
each side of the well. Steam steering gear 
supplied by Messrs, Muir and Caldwell, is fitted 
amidships, having’connections tothe flying bridge. 
Triple geared steam mooring winches are pro- 
vided at bow and stern for working the dredging 
chains. From experience gained in the working 
of the hopper dredger Leven at Blyth, some 
important improvements have been adopted in 
this vessel which will make her one of the most 
efficient of her class afloat. This vessel has been 
constructed to the direction of Messrs, J. Watt 
Sandeman and Moncrieff, C.E., Newcastle, engi- 
neers to the Harbour Board, Mr. W. Reid Bell 





THE PATENT JOURNAL, 
Condensed from “The Mustrated Oflciat Journal of 


Application for Letters Patent. 
«’» When patents have been ‘' communicated” the 


name and address of the communica’ y are 
printed in italics, =m 


19th October, 1892. 

18,739. Te_escoric Surpes for Evectrouiers, &c., G. F. 

Sanders, London. 

18,740, Fine-orates, E. T. Hughes.—(R. Gilchrist, 

United States ) 

18,741. Recepracie for Ow, H. Imray.—( The Standard 

Oil Company, United States.) 

a LAWN SPRINKLER, G. Carlson and A. W. Paris, 

ndon. 

18,743. Feepinc Teata for Botries, H. Besson and W. 

C. Hawtin, London. 

18,744. Bricutenina Rape and other Oixs, A. Teal, 

London, 

18,745. Car Coup.inas, G. R. Lewis, London. 

18,746. Piusrs, G. F, Redfern.—( Messieurs Wirth and 

Co., Germany.) 

18 747. Arsustina Mirrors, A. A. Mummery and 8. 

Johnson, London. 

18,748. EmBrorpeRinac Macuines, F. von Martini, 

London. 

18. > ane Pats of Burrer, W. Hucks, jun, 

ndon. 

18,750. Tires, G. B. Cole, 8. J. Osborne, and J. F. 

McAndrews, London. 

18,751. Pouxtices, A. F. E. and W. H. E. de St. Dalmas 

and A. F. Cholerton, London. 

18,752. Wacon Runnina Gear, J. H. Baker, London. 

18,753. Driving Mecuanism, A. Crew and W. Hay, 
London. 

18,754. Pirgs, T. Thorp, London. 

18,755. PaeventTine and Curine Weakness, C. Briggs, 


on, 
18,755. SIGNALLING Raitway Trains, F. J. Bramhall, 
London. 
18,757. Boits, Spikes, and the like, J. A. Bywater, 
ndon. 
18,758. Baxvos and like Instruments, T. H. Flight, 
mdon. 
18,759. Houpinc Pins in Scarves, H. Cleaver, 
ndon. 
18,760. Braces or Susrenpers, W. D. Whitlock, 
on, 
18,761. Bicycie Sranps, T. Griffin, London. 
18,762. Oxipisina Inpico Liquors, H. 8. Elworthy, 
London. 
18,763. PLayina Mecuanicat Pianos, A. A. Mugnier, 


mdon, 
18,764. Szecurinc Hanpues to Saucerans, J. Croshaw, 
Birmingham, 
20th October, 1892. 


_. Gearing for Power Transmission, F. Bryan, 
pet 


on. 
18,766. Watcues, C. H. Errington, Coventry. 


18 


18,767. Deep Sea Divinc Dress, W. H. Sparke, 
ndon. 

18,768. WALKING Macuing, C. E. Stirling, Winchester. 

18,769. Fixina PHorocraruic Fitms, W. G. Tweedy, 


Plymouth. 
18,770. UniversaL Recisterine Tunes, H. W. Friend, 


Rye. 
— FLower Pot Susrenpers, G. Browning, jun., 

ju. 
18,772. Stoppers for HoLttow Vesses, D. Rylands, 


ley. 
18,778. Batus, W. White, London. 
18,774. Music Transposinc Apparatus, G. Bamberg, 


mdon. 
18,775. Fasteninos for Betts, &c., F. F. Empson, Bir- 


mingham. 

18,776. Tappina Barres, W. Minshall and C. Day, 
Manchester. 

18,777. Gruvpinec LatHe Centres, W. H. Vaughan and 

. Foster, Manchester. 

18,778. PorTigRE Rops, E. Bibb, Birmingham. 

18,779. Sip Lappers, H. Crudgington, Birmingham. 

18,780. Sasu Fasteners, J. Burley, Birmingham. 

18,781. Lupricators for Stzam Enoines, J. G. Miller, 


on. 
18,782. Stampine of Lerrers, T. Farrar and T. Thorp, 
anchester, 


WORKING Macuainns, K. G. Brass, Manchester. 
chester. 


and tt, London. 
18,786. Driving Gear for VeLocipepes, H. Morgan, 
Birmi 


ng 
18,787. Dyeine Yarns, W. Bell, Glasgow. 
18,788. Sarety CHarn Gear, W. Finn, London. 


mdon. 
H. F. Fourny, Hull. 


and B. Done, Leicester. 


rby. 
18,794. WooL-wasHING Macuing, H. Isitt, Bradford. 
18,795. Gas Enaines, D. Clerk and F. W. Lanchester, 


ers, Ww. 
18,797. Toy, D. G, V. Praag, London. 
18,798. CLOTHES-LINE Props, &c., I. 


Glasgow. 
18,799. Raiszp Fasrics, L. Moores and W. Moores. 
anchester. 


18,801. Maxine Trousers, H. R. Todd, G b 

18,802. HoLper for Ink-BoTTLES, M. Nossler, London. 

18 ol Firg-PROoF WALLS and CeiLinas, K. Alsdorff, 
ndon. 


Lieverenz, London. 
18 oo BREECH-LOADING FirE-ArMs, T. Perkes, 
mdon. 


18,806. RarLway Sicwat Posts, L. B. Stevens, London 

18,807. Evecrropres for SzconDARY BAtTTERIEs, E. 
Andreoli, London. 

18,808. PeTRoLEuM Morors, L. Stroh, Liverpool. 

18,809. ARRANGING Lenses in OPHTHALMOSCOPES, P. J 
Edmunds, London. 


Steinem, London. 

18,8 
ndon. 

18,812. Tosacco Pipgs, G. F. Hack, London. 


A. G. Gmelin, London. 
London. 
18,818. Fisaine Rops, 0. 8. Ruddock, London. 
mdon 
Wilkinson, London. 
18,821. Cork-pDRawiING Macuing, 8. Lewis, London. 


18,822. Cottars, R. Lunt, Birmingham. 
18,828. Frre-arms, J, Laumann, London. 





being inspecting engineer, 


on. 





18,783. Currers for Propucina MovuLpinos in Woop- 
18,784. SteaM Boitek Furnaces, W. Beesley, Man- 
. SECRET ee Doors, &c., G. T. Smith, 


18,789. Reoisterine ELectrric Currents, G. H. Driver, 
18,790. Nozzie for Burnino Ons, H. G. Barratt and 
18,791. Drivino Gear of Vetocipepss, G. Pilkington 
18,792. Locks to Secure MiLK Cans, A, Santo, 


mdon. 
18,793. ConceNnTRATING Liquips, F. J. R. Carulla, 


gham, 
18,796. SigNaLLING Rariway Trains, J. Rollo and R. 


T. Barclay, 


18,800. SIGNALLING Apparatus, W. Haycroft, Sheffield. 
Ww, 


18,804. Securtne Hooks to Srructurgs, J. F. A. 


18,810. ManuracTuRE of Carnonic Acip Gas, H. | 18,904. TREATMENT of PaRarrin ScaLe, J. Hodges, 
po Wirz, T. Parker and J. H. Woodward, 


= Bicycie for Lanp and Water, H. Daumler, 

mdon. 

18,814. REFRIGERATOR or Heater, O. F. Hughes-Hallett, 
London. 

18,815. Recepracies for Corn, E. A. Jahneke and F. 

18,816. Lames for Nicut Liautrs, W. Chambers, 

18,817. GaLvanic Batrerigs, J. A, McMullen, London, 

18,819. Spoons and Corkscrews, ©. T. Williamson, 


18,820, JACQUARD Carp Puncuinc Macuines, PF. 


18,824. TAILorinG, DrEss-curtina, &c., R. S, Robinson, 


on. 
18,825. DentaL Borinc Macuines, L, Gerechter, 
Lond 


7, CycLze CHain Apsustment, W. J. Bright, 

mdon. 

18,827. Brooms, A. Beech, London. 

a ArracuMent for Boots, &c., H. 8, Woolrych, 
mdon. 

18,829. ATTacHMENT for the Hanp for Usz in Writina, 

P. V. MacEnaney, London. 

18,830. BiLL1aRD Uve Tips, J. Britton, London. 

18,831. Fur Pressure Morive Power Encinezs, W. 

Kneen, London. 

18,832, Sprayinc Macuine, F. Salisbury, London. 

18,833. Wire-raBric Weavinc Macuines, M. 8. 

Cadwell, London. 

ae oe Oyster Rakeg, H. R. Hilton and J. E. Wilson, 
mdon. 

18,835. VeLocirepes, E. H. Hodgkinson, London. 

18,836. Jets for the Lime Licar, J. A. E. Anderson 

and A. Wrench, London. 

15,837. Betts for VeLocirepes, C. Lohmann.—(H. 

Wissner, Germany ) 

18,838, OrticaL Lanterns, W. Rice, London. 

18,839. Fo_pine Fire Licutrr, E. Hedges, London. 

18,840. Buckues for Straps, &c., 8. B. Ronaldson and 

E. H. Ritherdon, London. 

18,841. InFLatinG Cycie Tings, G. H. E. Cooke and 

T. Cooke, London. 

18,842. BREECH-LOADING Fow ino Pieces, J. Bazetoux, 

London. 

= Dyerne and Dressine Fasrics, J. £. L. Roche, 
mn! 


on. 
18,844. Dry CeLus or Gatvanic Batreriszs, H. Koller, 
don. 


21st October, 1892. 


18,845. Spzep Catcu.ators, H. J. Nicole, London. 
18,846. Swine Bepsreap for Sips, W. E. Graham and 
F. H. Biddle, London. 

a a ALTERNATING CURRENT Motors, H. F. Joel, 
mdon, 

18,848. Furtinc and Reegrinc Gear, R. Wheeler.—(R. 
J. Pocklington, Natal.) 

18,849. SIGNALLING on Boarp Sap, W. 8. Pickering, 
Loughborough. 

18,850. Gouretre, J. P. Britton, Essex. 

18,851. Maxine Cun, &., N. Simmons, Bristol. 
18,852. DetacHaBLe Joint for Pires, N. Simmons, 
Bristol. 

18,853. Fastener for Leacinas, &c., J. B. E. Field, 


mdon. 
18,854. AUTOMATIC SPRINKLER, 8. Walker and G. Leek, 
London. 


18,855. AUTOMATICALLY VaRyiING the Pressure of 
Gas Governors, W. Cowan, Glasgow. 

18,856. Dyginc of Straw, T. Lye and W. T. Lye, 
London. 

18,857. Pweumatic Tire, J. Maughan and W. Key, 
Sunderland. 

18,858. Copper Barus, A. McDuff, Paisley. 

18,859. UmMBRELLAs, G. W. Cooper, London. 

18,860. AsHPan, G. Myers, Sheffield. 

18,861. Burton Fastener and Buttons, A. T. Clark, 


effie 
18,862. Sarety Curtain Hook, F. A. Basnett, Staf- 
fordshire. 


01 \ 

18,863. Tosacco Pipss, B. Wakefield, Manchester. 

18,864. Fire ExtincuisHers, R. MacIntyre, Glasgow. 

18,865. ComBiveD Motor and Srreet Car, J. Findlay, 

Glasgow. 

18,866. Protection of Exectrica, Conpuctors, A. 

Jamieson and C. R. G. Smythe, Glasgow. 

18,867. Frex1sLe Fotpine Mup Guagp, A. H. Broad- 

bent,  seaeong 

18,868. Unions for Erecrric CHanpE.iers, E. Ballet, 

Manchester. 

18 869. ScreENinG Apparatus, R. Birtwistle and J. 

Chew, Manchester. 

18,870. Consumption, &c., of Smoke, J. Sanders, 
Sheffield. 


18,871. ALKALI, J. Hargreaves and T. Bird, Liverpool, 
18,872. Pins for SusPenpIne ARTICLES, G. Barton, Bir- 
mingham. 

18,873. MeTaLic Bepstgeaps, R. Jones and 8. I. Whit- 
field, Birmingham. 

18,874. INK-DistRIBUTING Surrace of PRINTING 
Macuings, A. Goddard and M. Millington, Notting- 


18,875, Avranatos for Steam Bartss, E. Oeltze, 

Berlin. 

18,876. Grates for Mitt Furnaces, G. Tomkinson, 
London. 

18,877. Tires for Crcies, G. Salter and J. Walker, 
Birmingham. 


ing: s 

18,878. Parts of EARTHENWARE ARTICLES, T. Taylor 
and W. Tunnicliff, Birmingham. 

18,879. Gas ConpDensER, T. Thorp and T. G. Marsh, 
Manchester. 

18,880. Preumatic Tires, R. B. Armstrong and H. F. 
Parsons, Newcastle-on-Tyne. 

18,881. OPEN Fire Rances or Stoves, W. Greaves, 
Bradford. 


18,882. Knapsacks, 8. Poper, London. 

18,883. Oris for BunNine in Fire-craTes, 8. A. John- 
son, London. 

18,884. Bins, P. H. Bracher, London. 

18,885. Axes for VenicLes, W. P. Thompson.—(F. 
Myers, Canada.) 

18,886. Dygrinc Guoves, R. Barclay and U. H. J. and 
R. B. Duncan, London. 

18,887. Topacco Pipes, E. A. Wheals, Liverpool. 

18,888. Knitting Macuines, H. and A. Langdale, 


ndon. 
18,889, Raisina Winpow B.unps, E. Mallinson, Liver- 


pool. 
18,890. NewsPaPER DELIVERING APPARATUS, M. Ferraz, 
’ London. 
18,891. Makina Oren G ass Retorts, T. G. Webb, 
Manchester. 
18,892. Smettinc Su.puurets, F. O'O. Prince.—(J. 
Dixon, F. J. Blades, W. 8. Douglas, and D. Garlick, 
South Australia.) 
18,893. ADVERTISEMENT CARRYING Matcues, E. D. 
5 Lochmann, London, 
18,894. Equitiprium, &c., Devices, F. W. Zimer, 


mdon. 
18,895. Ark INFLATED TirkEs, R. E. Phillips.—(Z. Holt, 
Germany. 
» | 18,896. IDENTIFICATION of TuMBLERS, R. J. Jones, 
London. 


18,897. Bicycies, A. Spencer, London. 

18,898. WHeEets of VeLocipepEes, &c., A. Brosch, 

, London. 

18,899. PHOTOGRAPHIC R. Kriigener, 

" London. 

+ | 18,900. Cuprous Oxipe, C. H. W. Hoepfner, London. 

18, pawl Time InpicaTiInc ATTACHMENT, E, Kuhn. 
ndon, 

+ | 18,902. Hats, D. W. Wall, London. 

18,9038. Swincine Winpows, C. Reinhardt, London. 


CAMERAS, 


J 


London. 
18,905. Hxxts of Boots and Sxors, W. Morrison, 


mdon. 
18,906. SHavine Brusu, H. J. Smith, London. 
18,907. ReaPine Macuinzs, G. G. Laplaza, London. 
1 sone BILLIARD TaBLE ATTACHMENT, J. Goodson, 
ndon. 
18,909, TRANSPORTING MILK, A. Bernstein, London. 
18,910. TusuLAR Steam Borters, W. Hornsby and R. 
Edwards, London, 
18,911. CuLtivation of Purr Yeast, H. Gardner.—(P. 
Laer, Belgium.) 
18,912. Winpow SasH Fasteners, BE. G. Whitehead, 


London. 
18,913. ReauLatinc the Issuz of Liquips from 
Borers, &c., E. G. Whitehead, London. 
18,914. TRaNsposina Pranos, A. G. Gigney, London. 
18,915. Sapp.ies, &c., 8. Jacobs, London, 
18,916. ORNAMENTATION of Giass, 8. W. Abbott, 


ndon. 

—— Propuction of Cyanipes of Mrras, 0. J. 
ndon,. 

18,918. Lusricatine Greasg, I. R. Burns, London. 
18,919. Lenses for Trtzscorzs, &., M. J. Gunn, 





18,920. Tupacco Pires, J. W. Pape and J. Wilkcn 
London. 
— Torrrpors, W. H. Waters and A. E. Rodgers, 


ndon. 
18,922. Straw - TRUssING Macuines, J. H. ard G. 
Howard, and G, Gibbs, London. 


22nd October, 1892. 


18 923. Batt Bearinos of Bicycues, J. A. Goodisson, 
Kings County. 

18,924. Antr Poxiine Birt, W. B. Benison and H. ce 
Blois Best, Kings Heath. 

— AvutTcmatic Recutatine Vatve, D. Wickhaw, 


Herts. 

18,926. Switcn Lamp Howpers for ELecrric Licutixe, 

F. G. Howard, London. 

18,927. Compination Nut Cracker, A. 8. Gillott, Bir- 

mingham, 

18,928. Macuinery for Coating MetaL SHeets with 

Tin, G. L. Morris and J. Williams, Birmingham. 

18,929. Power Gears for Vetocipepgs, J. Clough ani 

R. Illingworth, Bradford. 

18,930. Drivinc Mecuanism of VeLocipepgs, J. Clough 

and R, Illi orth, Bradford. 

18,981. PNeumatic Tires of Cycies, C. R. Boswell, 

Newcastle-on-Tyne. 

18,932. SoLutions for WarTerprocrinc, F. Eckstein, 
Liverpool. 

18,933. Hypravuiic Lirts or Hoists, A. E. Hinde, 


iverpoo! 

18,934. OpTarnina Motive-PowER from Coat, &c , W. 
Clark, Newbridge, near Newport. 

18,935. PLayinc Boarps for Inpoor Games, F. Wal- 

dock, London. 

18,936. Apparatus for Firinc Orpnance, H. C. L. 

olden, London. 

18,937. PuLp Strainers, R. J. Hodges, London. 

18,938. Stipina Currarn for OpticaL Lanterns, H. L. 

Toms, London. 

18,939. Game, A. J. Wheeler, London. 

18,940. Prorectine the Lenses of OpticaL IntTRU- 

MENTS, J. C. B. Taylor, Bath. 

18,941. StRaiwers for PuriricaTion of Liquips, W. A. 

Swain, London. 

18,942. TowEL Rais, C. E. Cochrane, London. 

18,943. Hemstitce Sewine Macuings, J. Cronne, Bel- 


‘ast. 
18,944. AuromaTic Wire CompensatTor, C. Brown, 


London. 
18,945. Pyzumatic Tire, J. von Gerstenbrandt and C. 
Rintelen, Berlin. 
18,946. HorsesHogs, E. J, Biggs, London. 
18,947. Heapers for Borers, W. Fairweather.—(E. H. 
Bennett, United States.) 
es 1 eee Enorne, A. W. Attenbrow, Sydney, 


18,949. ConTROLLING SHUTTLE Boxzs, J. Hill and E. 
Smith, Keighley. 

18,950. Crock, J. J. Brooker, T. Lovejoy, and E. W. 
Southgate, London. 

18,951. SHEDDING MecHaNism of Looms, J. and J. 


‘ax. 
18,952. ” WATERPROUF Garments, &c., E. Booth, 
ax. 
18,958. Spinpies for Sprnninc Macuinery, J. Wood, 
Keighley. 
aes Sow or Giasses for Lamps, Sir A. J. Loftus, 


mdon. 

18,955. Lock-stitca Sewinc Macuines, I. Lyons, 
London. 

18,656. Tae Benison, W. B. Benison, Kings Heath. 

18,957. New Dismnrectinc Paper, 8. P. H. Statham, 


ndon. 

18,958. PraNoroRTE ADJUSTABLE PEDAL, W. E. Hunnex, 
Croydon. 

18,959. Mixine Frovur, G. 8., J. A., and W. K. Baker, 


mdon. 

18,959. Topacco Pipss, T. W. F. Knight, London. 

18,951. Means for ILLuminatinG the Interior of 

Casks, Vats, &c., J. A. McMullen, London. 

18,962. ManipuLatine Linezs for Deep Sza Fisxine, G. 

Purdy, London. 

18,963. VeLociIPEDEs, J. Truffault, London. 

18,964. BaLances, H. 8. Keating, London. 

18,965. TuBuLous Borers, A. F. Yarrow, London. 

18,966. ELEcTROLYTIC Decomposition, Siemens Bros. 

and Co.—( Messrs. Siemens and Halske, Germany.) 

18,967. PaeventTinG Letters, &c., BEING OPENED, FE. R. 
, London. 

18,968. Rousine, &c., Worts, W. P. Harris, London. 

18,969. PNEUMATIC Tires of VELOcIPEDES, J. P. A. 

Bowley, London. 

7. Heatinc Stove Burine Gas, E. Duthuit, 

0. 


ndon. 

18,971. Stop Motion for Carpina Enoinss, C. 0. 
Leibscher, London. 

18,972. ADVERTISING, F. H. P. Berlyn, London. 
18,973. BILLIARD TaBLes, W. Heard, London. 

18,974. Eoa Beaters, W. Robinson, Birmingham. 
18,975. Hank Dyerne, D. Jackson, London. 

18,976. Fiuz Dampers of Rancgs, A. Mathieson, 


ndon. 

18,977. FiusH AsHEs-PANs for FirEPLAcEs, D. Nainby, 
ndon. 

— PIANOFORTE SounDING Boarps, F. A. Moggridge, 


mdon. 
18,979. Braces, H. Harmsworth, London. 
18,980. LusricaTinc Macuinery, A. and N. Drucbert, 
London. 
18,981. Corn Sortine, &c., Macuinery, E. Moriarty, 
London. 
18,982. TELEPHONIC APPARATUS, E. P. Davis, London. 
18,983, Steam Enarnzs, J. Murrie, Glasgow. 
18,984. PREVENTING Winpows from SHakino, R. W. 

Gribbon, Glasgow. 

18,985. Banp or Friction Wrencues, D. Provand, 


uslang. 

18,986. Sirrers, R. Hallam, Leicester. 

18,987. Apparatus for Exciupinc Dravucuts, A. 
Fenemore, London. 

18,983. Setr-Fitrine Tap, C. M. Dowie and O. B. 
Handyside, Manchester. 

18,989. HoLtpers for Prns, W. Field and A. 8. Haile, 
London. 

18,990. Manuractore of Gas, L. H. Armour, London. 

18,991. Use of Liqcip Fue. in Furnaces, 8. Cheeld, 
London. 

18,992. Hotpine Disinrectants, M. Wilson, London. 

18,993. FEED-wATER Heater, C. H. Fitzmaurice and 
Messrs. Tadman and Todd, London. 

18,994. ELEecTRO-Maenets, I. A. Timmis, London. 

18,995. TricycLEs, J. E. P. Scott, Manchester. 

18,996. PHotoGRaPHIC TimING-IN CLocK, 8S. Gibson, 


Hayton. 

18,997. Tor, J. F. Parsons, Bristol. 

18,998. GeNERATORS, J. Thom, Liverpool. 

18,999. SappLE Supports, A. Gnosill and F. Crisp, 

gham. 
—_ Frxine PyevMaTIc T1REs to WHEELS, L. Lazerges, 
mdon. 

19,001. Box Power Jornt, A. Gnosill and F. Crisp, 
Birmingham. 

19,002. Boots for ATHLETIC Purposss, W. F. Darnell, 
London. 

19,003. Cigar and CicarEeTTE Houpers, J. Anderssen, 
London. 

19,004. Jars for Pastes and Powpers, W. R. Dodd, 
London. 

19,005. Macnines for Creantna Matt, T. Stevens, 
London. 

19,006. FLowinec Water Motors, W. F. Bower, 
London. 

19,007. Tires for Bicycues, 8. Lee and J. R. Trigwell, 
London. 

19,008. Baas and Portmanteavux, &c., H. Richardson, 


ndon. 
19,009. NON-EFFLORESCENT CEMENTS, J. Thomlinson, ° 


ndon. 
19,010. a for WHEELS of VELocIPEDEs, W. Andrews, 
am. 





London, 


B g 
19,011. CusHion or Preumatic Tire, H. Markus, Man- 
chester. 
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19 012. ~~ Diccrrs, R. Wallace and J. Wallace, 
G 
19,013. Deas Cappies for Gor, J. Tweeddale, Glas- 


gow 
19,014. Macrntose and Ciorx Overcoat, T. Ivison, 
Manchester. 
19,015. Pap.ocks, A. J. Pepper, yoy 
19,016. Conp-RETAINING FuRNITURE, T. Daws, Ipswich. 
19,017. Hanpves for Gotr Civuss, H. A; Ollivant, Bir- 


ming! 
19, ‘ny APPLYING Heat Non- -conpuctors, G. Mitchell, 
Lo 


on. 
19,019. ARC Lamps, F. Jukes and J. Charles, London. 
19,020. Raitroap Tie and Fastrenine, C. M. Reed, 


London 
19,021. Roap Sxats, R. Sumner, London. 


24th October, 1892. 


19,022. Frames for Twistine Fisrrs, A. W. Metcalfe 
and W. J. Henning, Halifax. 

19,023. Frrinc Appuiances for Fire-arms, F. Beesley, 
London. 

19,024. ARGaND Burners for Gas or O11, W. G. Potter, 
Birmingham. 

19,025. Evecrriciry Merers, A. Wright, Brighton. 

19,026. SHeet Mera Arr Pips, J. H. Plant, Stafford- 


shire. 

19,027. Exsooves for Suips of War, R. B. Smith, 
Birkenhe:zd. 

19,028. TRANSMOVABLE MatL-cart, W. Wennhak and 
E. Wulff, London. 

19,029. Grips for Laces, W. E. Hickling and 8. Faire, 
Leicester. 

19,030. Spmyninc and Dovsiine Spinpies, F. A. 
Abraham, Accrington. 

19,031. Sprinc Caecks for Pickinc Motions of Looms, 
J. Lee, London. 

19,032. ADV ERTISING, R. F. C. G. Greville.—(S. D. A. 
Escalante, Mexico.) 

19,033. Proytine Digs, F. Carey, London. 

19,034. Cranes, A. Grafton, Bedford. 

19, 035. Carp SHUFFLING AppPLiances, W. A. Vicars and 

>. H. White, jun., Birmingham. 

19, 036. Hee for Boors, W. i Brewster and T. H. Moss, 
Manchester. 

19 087. Tsa-Pots, P. T. Smith, Sheffield. 

19,038. MaTTRESS FRAMES, A. E. Smith and 8. Taylor, 
Manchester. 

19,089. Borris Racks, R. Wallwork, Manchester. 

19,040. Fites, T. Taylor, Manchester. 

19,041. Bearinos, W. J. Brewer, London. 

19,042. Brick-makinG Macuings, W. F. Butler and C. 
Mason, Live 

— Automatic HAULAGE Gurr, J. Willey, Rother- 

am. 

19,044. PortaBLe Markers, F. Rollason, Foleshill, 
near Coventry. 

19,045. Convertinc Heat into Work, J. H. Parkinson, 
London. 

19.046. Hypravtic Enoines, A. M. Melvin, Glasgow. 

19,047. IncrEasine the Saretry of Trauss, E. Hawks, 
Manchester. 

19.048. AuToMaTicC ARRANGEMENT, &c., W. Hclt, A 
Howard, and B. Wrigley, Lancashire. 

19,049. Steam Encinxs, W. Craven, Manchester. 

19,050. Ink Eraser and Parser Po.isHer, A. P. Lisle 
and F. C. Kitchen, Taunton. 

19,051. Fire Sprayer and Jet, J. J. Stott, 
chester. 

—, Typs-writers, D. Pitcairn and W. F. Taylor, 


maon. 
19,053. Trius, J. C. Cox, London. 
19,054. PNeumMatTic Motor Enoine, E. Mein, Essex. 


Man- 


19 —_ * DeronaTinc Foc Siena, J. Pickering, 
Lo 
—, Motion Work of Crocks, &c., B. W. Warwick, 
mdon. 
19,057. Maxine of CanpetaBra, W. H. Evenden, 


London. 

19,058. Securntmc the Spoxes of Bicycies, F. and A. J. 
Joves, London. 

19,059. Fiurm for Sream Borers, W. B. Basset, 
Walton-on-Thames. 

19,060. Device for Fastenrnc Currarns, F. M. Maxwell, 
London. 


19,061. ELecrric Rartway Systems, W. E. Irish, 
London. 
19,062. Exasiinc Evectric CuRRENT to be Derivep 


from an INCANDESCENT Lamp HOLDER, 8. A. Hunter, 
London. 

19,068. TuBe-weLt Apraratus, A. J. Boult.—(L. B. 
Donkers, Belgium.) 

19,064 oe A. J. Boult.{C, Spiro, United 
States. 

19,065. Coat and Umpretta Sranps, J. 8. Slater, 
London. 

19,066. CLrippinc Suears, A. J. Boult.—(J. Nodécourt, 

rance, 

19.067. ATracuinc Buttons to Boots, &c., M. Aldom, 
London. 

19,068. ENGrINgEER’s Hanp Lamps, W. Rowe, London. 

19,069. Free Reep Orcans, T. Casson, London. 

19,070. Locomotive Encrngs for Street Tramways, O. 
Imray.—{C. Liikrig, Germany.) 

19,071. Woot Scourrnc Apparatus, J. Rhodes, 
London. 

19,072. Tires for Wuee.s of Cyrcies, W. E. Bartlett, 
London. 

19,073. one Tires, R. E. Phillips.--(Z. Holt, 

German 

19,074. Ramt Track, F. P. A. Vietor and H. A. Haar- 
mann, London. 

19,075. Recorpine Musicat Tones, C. V. Nystrém, 
London. 

19,076. MicropHone Carsons, G. 8. Hooker, London. 

19.077. Mains, &c, for Exrectric Casies, J. Aird, 


London. 
19 joa arqgammecenaal of Oxycen from Arr, L. Chapman, 


Lo 

19,079. Pristine and Dyerc Fasrics, F. Schreurs, 
London. 

19,080. Hanpies of Hooks, F. E. Alderton and 8. W. 
Strange, London. 

19,081. Cases of Drac Lines, W. Schermuly and E. B. 
Jones, London. 

19, “aaa Doors of Carriaces, H. W. Bowden, 


on. 

19,083. Dutca Ovens, T. Combe, jun., and W. F. Brad- 
bury, London. 

19,084. Courtine for Raitway Wacons, T. Cooper, 
London. 

19,085. Sprines for Doors, A. Beesley, London. 

19,086. Fire Escarszs, F. W. Hoar, London. 


25th October, 1892. 


19,087. CompressepD Foop for SHerer, W. Webber and 
A. C. Brown, Plymouth. 

19,088. Batioons, A. C. Harris, London. 

19,089. Vesseis for Bortinc Fruits, H. Faulder, Man- 
chester. 

19,090. Topacco Pires, W. Nock, Manchester. 

19,091. Suspenpinc Lamps, R. H. Barnes, Manchester. 

19,092. Five Topes, T. K. Barclay, , Glasgow. 

19, . Movustacue Guarps for Senn, B. Barnett and 

W. King, Glasgow. 

19,094. HEADING Screw and N 
Birming 

19,095. PortapLe Heaters, H. D. Fitzpatrick —(The 
Earle Portable Steam Heater Company, United States.) 

19,096. Wire Coup.ines, W. E. Banta, Glasgow. 

19,097. Fire, W. H. Betts, London. 

19, 008. WARMING and VENTILATING Apparatus, F. W. 
Durham, New Barnet. 

19,099. Testrisc Drains, W. H. Harrison and W. 8. 
Jackson, Sheffield. 

19.100. Stawps for DispLayinG ADVERTISEMENTS, E. 
Wallis and A. E. Marsden, Sheffield. 

19,101. Brusnes, W. Liinser and H. Pischon, Man- 
chester. 

19,102. Formine Screws, T. Gare and T. 8, Hardeman, 
Manchester. 


‘AIL Bianks, T. Baum, 





19,103. Sarps, A. P. Bliven, London. 

19,104. Desicnatinc Document F.ies, G. H. Ball, 
London. 

19,105. Forpine Sueer Merars, E. Kircheis, Man- 
chester. 

19,106. Nut Locks, F. W. Schréeder, Glagow. 

19,107. Rattway Sicna.uine Apparatus, E. A. Winter- 

der, Manchester. 

19,108. Tae Crrcie Squarep, W. Clegg. Manchester. 

19,109. Fitters, W. M. Deutsch, London. 

19,110. Barsep Wire, J. D. Curtis, Manchester. 

19,111. Secr-LuBricatine Loosr Puuteys, E. Cutlan, 


London. 
19,112. —_— Tings, G. B. Whissell, Birmingham. 
19,118. AvakM Betis for Bicycies, W. R. Walker, 


lasgow. 
19,114. Coarine Trix and TerNE Prats, J.H. Williams 
and P. 8. Phillips, Bristol 
19,115. Pressure Gavors, H Kiépping, Manchester. 
19,116. PLanes, J. Grolimund, Manchester. 
19,117. Grip Puuuey. T. G. Rhodes, Leeds. 
19,118. Protectinc TeLecrarn Po.es, T. Doddrell, 
Buckinghamshire. 
19,119. Dipposc Trix and Terne P.iatss, J. H. Williams 
and P. 8. Phillips, Bristol. 
19,120. Door — Rops, A. de Peyster Chance and 
. Ww. ndon. 
19,121. OpricaL Lanterns, A. J. Jones and 8. J. Levi, 


mn. 

Frre-PLace Grates, J. Sutton and J. R. 
Thompson, Liverpool. 

19,123. Opraryinc Motive Power, W. Rockliffe, New- 
castle-on-Tyne. 

19,124. AppLiance for Receivinc ExcreMENT from an 
ArtTiFiciaL Anvs, T. Wright, Leeds. 

19,125. SepaRatine Iron, &c., from other MeTats and 
Attvoys, J. Kirkwood, Manchester. 

19,126. Steam Borer and other Furnaces, J. Burton, 
Nottingham. 

19,127. Execrric Arc Lamps, G. J. Philpott, ‘eo, 

19. 128. Crank-sHarts, T. P. Laidlaw, Glasgow 

19,129. Locks, D. Robertson, Glasgow. 

19,130. Coatixa Pipes, &c , A. Hafter, Glasgow. 

19,181. Brake for Prramputators, A. H. Pepperill, 
London. 

19,132. Preparine Furs for Fevts, H. A. A. Lussigny, 
Manchester. 

19,183. Cycte Sappies and Fittincs, J. B. Brooks, 


mm 
19,122, 


19,184. Peeanr Biocks and Horsts, F. Lightbourne 
and C. Gibson, Birmingham. 

19,135. SuRFace ADJUSTABLE Bracket, H. J. Burgess, 
Brighton. 

19,136. Bicyctes and Tricycirs, R. Clegg, Man- 
cheste iter. 

Currrinc the Foor to Pepats of Cycies, J. J. 
"Parker, Willenhall. 

19,138. Mincine Mear, H. H. Lake.—(0. D. Woodruff, 
United States ) 

19,189. Pencin and Crayon Howpers, E. Faber, 


mdon. 

19,140. Rottisc Cuannet Bars with Grooves, J. 
Duncan, London. 

19.141. Printine Carico on both sices, J. W. Hulse, 


ndon. 
19,142. Poise for Carvincs in Oak, J. Horton, 


mdon. 
19,143. CYANOGEN ag ea J.8. McArthur and R. 
W. and W. Forrest, G 
19, sae Mincrnc Meat, H. a “Lake. —(0. D. Woodruff 
and L. T. Snow, United States ) 

19,145. Mincine Meat, H. H. Lake —(0. D. Woodruff 
and L, T. Snow, United States ) 

19,146. Insutators, H. H. Lake.—(Johns Pratt Com- 
pany, United States.) 

19,147. Evaporatine Apparatus, H. H. Lake.—(0. B. 
Stillman, United States.) 

19,148. Burton Fasteners, H. H. Lake.—(The Con- 

solidated Fastener Company, United States.) 

19,149. Drymse Apparatos, H. W. Rappleye, London. 

19,150. Removine Frvs from Tyrer, H. H. Lake.—(C. 
Bullock, United States.) 

19,151. Mecnanicat Movements, J. B. Price, London. 

19,152. Burrow Fasteninos, H. H. Lake.—(£Z. A. Giles, 
Onited States.) 

19,153. Cash RecisTeRING Macuines, J. J. Webster, 
London. 

19,154. UNDERWEARING AppaREL, 8S. Loeb.—(A. Hol:, 
Germany.) 

19,155. DecarBonisinG Iron, W. A. Baldwin and F. G. 
Wheeler, London. 

19,156. Pxeumatic Trres, W. P. Thomson.—‘R IW, 
Huss, United States.) 

19,157. Pyevmatic Tires, W. P. Thomson.—(k W. 
Huss, United States.) 

19,158 PortraBLe Lerrer, &c., Fitz, J. W. Grantland, 
London. 

19,159. Heatrnc the Forcep Dravocnt of Sream 
Borers, J. MacKenzie, Liverpool. 

19,160 TeLernone Receivers, W. P. Thompson.—(G. 
V. Benjamin, United States.) 

— Net Maxine Apparatus, W. J. Hooper, Liver- 


poo. 

19,162. DovcH SHertinc Macuines, J. H. Mitchell, 
London. 

19,163. Sorr DovcH Cake Macuines, J. H. Mitchell, 
London 


19,164. Spacinc PARALLEL Rute, B. P. Stockman and 
G. P. Doyle, London. 

19,165. Carp Hotpers, E. E. Smith, London. 

19.166. Forcinc Horse-sHoe Naixs, D. F. Williams, 


London. 
19,167. Piston Rop Metatuic Packine, H. H. Doty, 


mdon. 

19,168. Scurcuinc Fax, &c., G. E. Donisthorpe and 
T. Burrows, London. 

19,169. Prope.uinec, &., Tramcars, &c., E. M. Cox, 


London. 
19,170. Propuction of Cuiorine, &c., H. Blackman, 
mdon. 
19,171. Exercisinc Apparatus, J. and R. J. Foot, 
Lond 


on. 

19,172.. Evecrrica, Apparatvs for Gas Lamps, A 
Orling, London. 

19,178. Penno.pers, I. Thompson, United States. 

19,174. «4 BARRELLED GuN without Cock, F. 
Merolla, I 

19,175. Frxinc P10 Iron, A. J. Boult.— (F. Grassmann, 

elgium. 

19,176. Metatiic TaPerep Toses, W. Pilkington, 0. 

ae A. Brownsword, and A. Pilkington, Bir- 


19,177" Routine and Currinc Metats, A. A. Defert, 
London. 

19,178. Brakes for Rartway Venicies, L. Soulerin, 
mdon. 

19,179. Maxine Concave Grass Articie#s, H. Heckert, 


on, 

19,180. Propuctnc Cuitoripe of Lime, J. M. and A. 
es, London. 

19,181. Strap and Buckie Fastener, K. Samona, 


mndon. 
19,182. Exvetopg, K. Samona, London. 
19, 188. Heatinc Apparatus, J. Vigné, London. 

184. E Lamps, O. Imray.—(The Westinghouse 
Electric and Many, on 0. tee United States.) 
19,185. Friction CLutcg, Mather and T. Thorp, 

London. 
19,186. Tent Frxinos, A. 8. Tomkins, London. 
19,187. Bourrers, W. Boucher, Bullo Pill, near 
Newnham. 
19,188. Startinc Apparatus, T. Lewis, London. 
19,189. Om Lamps, H. Salsbury, ay on. 
19, a eT Liygat Weicut, M. H. Tomkins, 


19, 1. Errectiso the oe of Fats, J. W. 
19, "192. ‘ew PARLOUR Gann, 'R.P. F. OW. Simpson, 
19,193. Busnes for Coat, &c., B.C. T. E. Boyesen, 


mdon. 

19,194. TeLePHones, C. Langdon-Davies, London. 

ee Prorective Coverine for Szats, P. G. H. Dop, 
on, 
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19,196. Inpoon Game, A. W. Bate and L. W. Crosta, 
Nottingham. 

19,197. Syncnronisinc Apparatus, J. W. Bullock, 
Ww 


n. 

19,198. Puriryinc Sewace Waren, R. Stanley, Ashton- 
under- -Lyne, 

a Pocket Pen and Pencit Carrier, B. Hobbies, 


19 200. ‘Basxes for Tramways, G. OC. Marks and J 
More, jun., London. 
19,201. ComBination Fasrener for Purses, &c., H. 
Paradise, Liverpool. 
19,202, Inpicatine Bouts, E. H. Warden, Birmingham. 
19,203. Tires for Cycies, W. H. Noswortby and W. 
Martin, London. 
19,204. Gas Meters, J. Johnson.—(F. EB. Youngs, 
United States ) 
19,205. CLoraes CLEANING APPLIANCE, F. W. Warrick, 
London. 
19,206. Woop Sawinc Macuinery, J. and G. Pickles, 
Halifax. 
19 207. Winpow Fastentnas, E. J. Beaumont, Reading. 
19,208. Stamp Pocket CaLenpar. F. Griffin, London. 
19,209. Speep InpicaTtinc APPARATUS for MARINE 
ENaines, A. Robinson and Co. and G. Foulkes, 
Liver; [> 
19,210. Umpretitas and Sunsnapes, W. Fergus, 
asgow. 
— Dryino GRANULAR SupstTances, A. Speirs, jun., 
iw. 


19,212. Curtain Rinos, T. Browett, Manchester. 
19,218. ConcentratTinG SuLPpHuRIC AciD, I. Levinstein, 
Manches iter. 
19, "wed Pneumatic Tires, R. R. Gubbins, Belvedere, 
t. 


19,215. Mernop and Aprraratus for Coatinc Metau 
with a Protective Coverine, C. M. Pielsticker, 
London. 

19,216. CrrcuLar Saws, 8. Jenkinson, London, 

19,217. THERMOMETERS and Barometers, L. Peroni, 


London. 
19,218. Evastic Tires for Cycizs, J. B. Fenby, Sutton 
Id field. 


19,219. AppLiance for Kerpine the Cavity of HoLtow 
Wats Crear of Mortar Drorrincs Durinc the 
Course of Erection, E. North, Southsea, Hants. 

19,220. ELecrric BatTERrizs, E. Freund. —(B. Freund, 


ustria, 
19,221. VeLocirpepe Pepats, J. J. Parker and W. H. 
Tildesley, Birmingham. 
19,222. Evecrric Currents, D. Salomons and L. Pyke, 
London. 
— Cycte Lamp Brackets, L. Castiglione, Bir- 


ming! > 

19,224. Raisinc Firower Sranps, &c., W. Davis, Bir- 
mingham. 

19,225. Water Tube BorLer Grates forSteam BoILers, 
Ww. . Ross, Stockton-on-Tees. 

19,226. ‘Gearino for Ve.ocipepes, &c, J. F. Wiles, 


Burrey. 
19,27. Camera Stanps, H. F. Golding and R. Webster, 


mdon. 
19,228. Gas Recucator, J. M. Hyslop, London. 
19,229. Fixep Tonep InstruMeENTS, 8. Jenkinscn, 
London. 
19,230. SrzaM Jet Nozzux, W. A. Granger, London. 
19,231. Cycie Stanns, J. 8. Slater, London. 
19,232. MecHanism for Drawinc Orr Syrup from 
Liquips, A. B. Cameron, Liverpool. 
19,233. Drivixe Bets, W. P. Thompson.—(K. Kiichler, 
R. Kind, and M. Kind, Austria.) 
19,234. Paper Bacs, W. H. Whittaker, London. 
19,235. Paeventine Currs Presectinc Too Far Out 
of the Sterve, C. R. Jackson, Manchester. 
19,236. Distrisution of ExecrricaL Engrcy, G. 
Wilkinson, cashi 
19,287. PuHorocRaPHic STaNp, W. B. Griffiths and J. 
Woodley, London. 
19,238. FIRE-EXTINGUISHING APPaRATus, A. Boomgaart 
London. 
19,239. Stream Pumps, J. Miller, Fulham. 
19,240. Process for Treatinc Siivers, E. Gessler, 
London. 
19,241. Cotourn Srampinc Presses, R. Brown, 
on. 
Cases for Evecrric Batreriss, A. Oblasser 
C. Théryc, London. 
nee. Corn-OPERATED Apparatus, E. G. Matthewson, 
mdon. 
19,244. Sewina Macurnes, J. Barton, London. 
19,245. Fincer Guarp for TaBLe Kwives, J. May, 
London. 


Lon 
19,242. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


481,921. Apraratus ror Currinc Minerats, L, B. 
Atkinson and H. W. Ravenshaw, London, and F, 
Mori, Leeds, England.—Filed August 18th, 1891. 

Claim.—(1) In a machine for cutting coal or other 
minerals, an electrical motor carrying a cutter bar on 
the axis of its armature and provided with trunnions 

formed from magnet yoke c, journalled in bosses d d 

in frames A A’ upon a travelling carriage, in combina- 

tion with a rack ent or pom Src o G, keyed to the 

said trunnions and operated by a pair of worms J K, 

geared by bevel wheels to hand a L to adjust the 

motor and the cutter bar to any desired height, the 
by bok and bar being adapted toc! mp in such position 
bolt heads fray nuts travelling in fixed radial slots 

4 I, substantially as eer A In a machine for 

cutting coal or other mi tic rope feed 




















for the travelling cutter machine and cutter, consisting 
of a rope drum 15, operated by a ratchet wheel 8 
driven by a pawl 9, ‘receiving 2, from shaft rotated 
by an excentric motion 11, 12, from a 8 
from the motor axis, and adise lectro-magnet 
16, to which the pawl arm 18 oy an armature 
pted so as to lift the pawl out of gear when there 
is excess of electrical current passing through the 
motor, the feed being thus automatically stopped 
until the cutter is relieved, substantially as descri 








$< = 

482,007. Vatve Gear, J. R. Frikart, Munich, Gop 

many.—Filed March 8rd, 1891. . 
Claim.—(1) The combination of disc F and rods 

with lever H, connected thereto, a lever L, pivoted 
lever H and having catch I, a crank K, keyed to th 

valve spindle and d to be engaged by catch L 








482,007 


rod T, connected to lever L, and a governor controlling 
rod T, substantially as specified. (2) The combination 
of lever N with lever Q, operated by the governor, 
rods T T, <a LL, end with the lever H, catch I 
and crank ly as 


481,975. 





ts 


meme FOR ALTERNATING 


ELEctric 


Currents, 0. B. Shallenberger, Rochester. Filed 
September 27th, 1889. 
Claim.—(1) In an alternate current electric meter, a 
coil or closed secondary conductor consisting of con. 
tinuous rings or circuits of conducting material con. 


481975] 





nected together in parallel circuit, substantially as 
described. (2) In anelectric meter, a s closed secondary 
circuit composed of ci of 1g material 
and metallic ,connections between the “successive 
circuits. 
482,331. DirrerentiaL Caper Pornt, G. 7. Bechtol, 
‘Elmira, N. ¥.—Filed March 15th, 1892. 

Claim.—In a measuring device, a wheel or cam 

suitably mounted and having one or more points on 








its periphery set excentrically with reference to the 
centre, whereby the distance between contact points 
py | be increased or diminished at will, substantially 
escribed, 
482, a5. by ee my Grate, 6 B. Mark, Cleveland, Ohio. 
—Filed October 26th, 1891 
Claim mi a“ shaking & grate, the le plates A, 
having seats for the shafts, hae shafts B B, 
mounted therein and provided with the pins or lugs 





b te grate bars CC, having socketted heads c ¢, sup- 
on said pins in reverse order, and means for 

rocking said shafts a oppositely, whereby the grate bars 

have imparted to them the 

substantially as A. ra the purpose specified. 


482,453; Bench Biock ror Dentists, JEWELLERS: 
AND OTHERS, G. W. Melotte and C. M. Clintom 
Ithaca, N.Y.—Filed May 14th, 1892. 

Brief.—Different blocks are adjustably supported 
upon a single bracket by means of a rotating hub of 
several arms. 

Claim.—In combination with the block-supporting 








stud, fe: . lit thimble, the spring tending to spread 
said ble situated in a recess in the stud, and said 
block naitably apertured to embrace the thimble on 
the stud, substantially as set forth. 
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THE COMPETITION OF BRITISH PORTS FOR 
SHIPPING BUSINESS. 

One of the most striking features of the shipping 
business of the United Kingdom is the struggle that is 
going on between the principal ports for the lion’s share 
of the vast business represented by our imports and our 
exports. For this purpose an expenditure little, if any, 
short of 150 millions sterling has been incurred from 
first to last, and the plans and proposals now pending 
provide for a very large addition to this amount. The 
principal competitors in the race are, of course, London 
and Liverpool, but many smaller fry are engaged in the 
struggle, and others are proposing to come more to the 
front than they have hitherto done. Altogether, there 
are sitxy-nine ports in England and Wales, twenty-seven 
in Scotland, and sixteen in Ireland, making a total of 
112 of all kinds, which, in the year 1891, entered and 
cleared 712,952 vessels of all kinds, including repeated 
voyages, with a total tonnage of 166,834,000 tons, and 
if this large register tonnage had been loaded to the 
full extent of its capacity, it would have represented a 
total dead weight carried of some 3334 millions of tons, 
or about thirty million tons more than the total tonnage 
annually carried on the railways of the United 
Kingdom. There are no very accurate statistics at com- 
mand of the receipts of our ports from shipping entrances 
and clearances, but aclue is afforded to the amount so raised 
by the very full and trustworthy statistics collected for 
the port of Liverpool, where in 1892 £1,066,329 was 
collected on a total tonnage of 9,968,000 tons, being an 
average income of about 2s. 2d. per ton. This, however, 
includes not only dock tonnage rates, and dock rates on 
goods, but town dues on goods as well, and the latter 
would probably in many cases have to be deducted from 
the amount collected at ports and harbours. A large 
deduction would also have to be made for vessels entering 
and clearing in ballast. In the foreign and colonial trade 
the number and tonnage of vessels that entered in 
ballast in 1891 represented 24 per cent. of the whole, 
while clearances in ballast represented about 10 per cent. 
of the whole. The most probable means of arriving at a 
true estimate of the port income of the United Kingdom 
is to assume the Liverpool average for the whole country, 
as there will not probably be a great variation in the port 
charges, taking one with another. The total entrances 
and clearances of the port of Liverpool in 1891 amounted to 
17,057,000 tons, and as the total entrances and clearances 
of the ports of the United Kingdom as a whole amounted 
to 166,834,000 tons, it would appear that Liverpool took 
10 per cent. of the whole shipping trade of the country. 
If we assume that the same port received just 10 per 
cent. of the total port income, it would appear to 
follow that the receipts of our ports and harbours, 
taken as @ whole, would amount to the respectable 
sum of over ten millions sterling, which, after all, 
is not more than a seventh part of the gross income 
derived from transportation by the railway system of the 
country. But to secure a larger part of this income, and 
the business activity that it brings with it, in the form of 
distributive arrangements generally, the principal ports 
are now working with might and main. Liverpool, 
which, with Birkenhead, has already the largest dock 
system of any city in the world—having now a total dock 
water area and quay space of 545 acres, as compared 
with an area and quay space of 448 acres for the London 
docks—is anne to still further extend its dock 
facilities by an additional expenditure of over a million 
sterling, Southampton has made up its mind to secure 
a large share of the Atlantic trade, and is having the 
approaches to the docks deepened and improved, and the 
docks themselves extended, with that object in view; 
while even sleepy old Bristol—the home of the Atlantic 
steamship business—is wakening up, and is about to 
spend over a million sterling in adapting the port for 
steamers of a larger size. Most of the other principal 
ports are making progress in the same direction, so that 
if the trade of the country should fail to increase, it will 
not be for want of the requisite accommodation at our 
ports and harbours. 

The great trades in our shipping industry are—(1) 
The Atlantic; (2) the Continental; (8) the Eastern; and 
(4) the Coasting. The first-named appears to have 
established a firm hold on the Mersey, whither, in 1891, 
2,768,600 tons entered from Atlantic, and 84,100 from 
Pacific ports, as compared with 959,000 tons from 
Atlantic, and 11,000 tons from Pacific ports entering the 
port of London, and 423,000 tons from Atlantic, and 
1198 tons from Pacific ports entering Glasgow. Bristol 
still retains a share of t the Atlantic trade, to which at 
one time it appeared to have a prescriptive claim, but 
only to the extent of 166,000 tons from Atlantic, and 
9600 tons from Pacific ports in 1891. Out of a total of 
81,898,000 tons that cleared to foreign countries in 1891, 
the trade with the United States embraced 4,320,500 tons 
for Atlantic, and 382,600 tons for Pacific ports, as com- 
pared with 4,530,000 tons for France, and 3,938,000 tons 
for Germany. The trade with our own Colonies does not 
come near to these large figures. Indeed, the clearances 
to the United States alone come within 1,450,000 tons of 
the total clearances to our Colonies, so that the colonial 
trade is not, after all, so large a factor in our total com- 
merce as might be supposed. 

So far as the continental trade is concerned, the princi- 
pal entrances and clearances in 1891 were as under :— 


Tonnage Ton 

entered. clea 
France ... 5,689,000. ... ... ... 4,580,000 
Germany 8,819,000 .. 3,939,000 
Holland 3,569,000 .. 2,040,000 
Belgium 2,616,000... 1,624,000 
I y Rie ods Ging. ape ae 2,241,000 
WOE, Gt i. 00 one SR COO” .. 1,432,000 


The distribution of this trade among the principal ports 
is fairly well indicated by the proportions which they 








_— 


severally take of the trade with France, these having been 
in 1891 as under :— 


Tonnage Tonnage 

entered. cleared, 
Cardiff ... 1,539,000. 1,072,000 
London ; 2 tas 421,000 . 281,000 
Liverpool ... ... ... 226,000 122,000 
Newcastle ... 339,000 . 341,000 
Southampton 201,000 . 191,000 
Sunderland... 224,000 000 


Of course, the preponderance of Cardiff and the North- 
east ports in the above returns is due to the large quan- 
tities of coal supplied to the Continent. 

The Eastern trade is not so evenly distributed among 
the different ports as the continental trade. On the con- 
trary, it is mainly held by London, owing, of course, to 
the fact that the produce of the East is intended for 
general consumption, and London is the chief distributing 
centre in the country. The differences that appear in 
the quantities or volume of trade in Eastern produce, as 
between London and Live 1, are very remarkable, 
especially in so far as the Australasian trade is concerned, 
as the following table shows :— 


Tonnage of Vessels that Entered and Cleared in Cargoes and in Ballast 
in the Eastern Trade at the Ports of London and Liverpool, 1891. 


London. Liverpooi. 
Entered. Cleared, Entered. Cleared. 


East Indies ... 697,994 ... 428,172 ... 399,207 ... 301,141 
Australia... ... ... 700,544... 713,436... 2,878... 83,879 
Cape of Good Hope... 180,881 ... 189,697... — ... 4,489 
oes dl ee en 
Egypt... ... ... ... 58,3813... — _ ... 196,926... 118,714 
Turkey .. 126,940... 30,955... 57,826... 84,397 


Again, as might be expected, we find that London is 
the first among the ports of the United Kingdom in 
reference to the coasting trade, the total entrances and 
clearances in that trade in 1891 having been 7,252,000 for 
the Thames, and 4,258,000 for the Mersey. Curiously, 


however, the cargo entrances and clearances in the case 


of the Liverpool coasting trade almost tally, while the 
cargo clearances from the Thames are not one half of the 
entrances. This, of course, is due to the fact that several 
million tons of coal are annually brought into the port of 
London by colliers which can find no return cargo, 
whereas the Mersey coasting business is of a different 
class. A similar disproportion between entrances and 
clearances is observed in the case of Cardiff, but this is 
due to quite the opposite cause ; that is to say, the large 
shipments of coal to other ports. The returns for six of 
the principal ports are appended :— 
Number and Tonnage of Sailing and Steam Vessels that Entered and 
Cleared with Cargoes in the Coasting Trade at Principal Ports in 
the United Kingdom in 1891 :— 





Entered. Cleared. 

Number, Tonnage. Number. Tonnage. 
London ... .., 35,590... 5,189,858 ... 15,904 ... 2,063,203 
Liverpool... ... 10,415 ... 2,118,300 ... 10,420... 2,135,516 
SS Sl dl LU 192 
Bristol ... ... 6,582... 689,184 ... 4,175... 466,845 
Southampton ... 4,292... 576,703 ... 4,570... 419,317 
Holl... ... ... 1,744... 314,486 ... 2,179... 443,084 


Total England - 
Wwe { 141,019 ... 17,414,873 
London continues to be the great port of import for 

the United Kingdom, and notwithstanding the sinister 

rumours and predictions that were current as to the 
departure of this trade in consequence of the labour 
troubles of the last two years, it is a notable fact that the 
value of the foreign imports into the Thames increased 
from 129 to 149 millions between 1887 and 1891, while 
those of Liverpool increased from 92} to 115} millions in 
the same period. These figures do, of course, show that 

Liverpool has increased by three millions more than her 

great rival; but that is not a matter that will expedite 

the arrival of Macaulay’s New Zealander just yet awhile. 

The total value of the imports for five leading ports is 

shown below :— 

Value of Imports into certain Principal Ports of the United 
Kingdom in 1891—£1=1000. 


.. 129,404 ... 17,792,803 


1887. 1891. 

£ £ 
London... ... ... « 129,431 149,473 
ee i a 
Southampton ... ... ... Se 8,718 
ES: ecg diag” ae cae 7,583... 10,124 
EY aos sin “ean” Sea 1,739 . 2,739 


So far as exports are concerned, it appears that Liver- 
ool has a long lead of all the other ports of the United 
Kin dom, being ahead of London in exports of domestic 
produce by forty-five millions, and, being first in all 
exports, including foreign and colonial, by twenty-one 
soliiioms. On striking a balance of the whole foreign 
trade, London has a lead over Liverpool of some thirteen 
mnillions ; but if the exports of foreign and colonial 
produce were disregarded, this adverse balance would be 
converted into a gain of eleven millions. The two ports, 
indeed, have for many years past been running pretty 
close together, and while the gain has sometimes lain 
with the one and sometimes with the other, it has never 
been very striking on either side. The following shows 
the value of the home, and the foreign and colonial ex- 
ports from the principal ports :— 


Official Value of Ex, rom different Ports of the United 
ie, Sit 


Home Foreign and 

a seen’ anmee 
London ... 50,987,000 36,133,000 
Liverpool... ... ... 95,992,000 ... 12,125,000 
Southampton... ... 7,185,000 1,097,000 
_ Seas: mae 76, 
Cardiff .. ... ... 8,070,000 8,000 


A very large part of the business of our ports is still 
carried on in sailing ships. Taking the ports of Eng- 
land and Wales as a whole, it appears that in 1891, 
203 millions of tons of steamship tonnage entered, as 
compared with 8,678,000 tons of sailing tonnage. But in 
considering these 8 it is neces to remember that 
a steamship would be likely to make about three voyages 


for one made by a sailing ship, so that it would have a 
larger bulk in the record of tonnage entered and cleared. 
The average tonnage of sailing ships is considerably 
under that of steamships. The sailing vessels that 
entered the Thames in 1891 averaged about 400 tons, 
while the steamers ran up to nearly 900 tons each. The 
particulars of each for the seven principal ports are 
shown below :— 


The Number and Tonnage of the Sailing Vessels and Steamships that 
Entered the Principal Ports of the United Kingdom in 1891. 


Sailing ships. Steamships, 

No, tonnage. No. tonnage. 
London... ... ... 2,480 ... 971,657 ... 7,485 ... 6,475,119 
Liverpool ... ... &61 ... 603,839 ... 3,402 ... 5,103,456 
Tyne Ports... ... 839 ... 217,688 ... 1,354 ... 18,807 
6 i ae 2 ae 815... 598,416 
ae 589 ... 236,693 ... 2,506 1,740,739 
Hartlepool ... ... 542... 135,848*... 444... 265,4 
Grimsby ... ... 304 ... 98,7532, 889 ... 461,904 


Total, England é = , 
and Wales f 11,461... 3,678,101 »... 27,929... 20,524,464 














AMERICAN INSTITUTE OF MINING ENGINEERS. 
(From our American Correspondent.) 

Tue sixty-third meeting of the Institute was held in the 
Schuylkill Valley, Pennsylvania, in October. The head- 
quarters were at Reading, Pa., an important manufacturing 
and industrial centre, about 130 miles from New York, anda 
centreing point for a number of railway lines. The city is 
situated on the Schuylkill River, and has nearly five miles of 
water front. It has a population of 60,200. The Neversink 
Mountain Hotel, where the meetings were held, is a large 
new summer resort on the summit of Neversink Mountain, 
1000ft. above sea-level, and 700ft. above the city, and com- 
manding a magnificent view of the city and the valley. The 
building is 360ft. long, 40ft. wide, and five stories high ; 
lighted throughout by electricity and heated by steam. Being 
the close of the season, the members and guests of the Insti- 
tute practically had the hotel to themselves. The hotel is 
reached by an electric railway which winds round the moun- 
tain by sharp curves, ascending by grades of 1 per cent. to 
6 per cent., with numerous pieces of 34 to 4 per cent. The 
plan of this line is shown in Fig. 1, and its total length is 
eight miles. There are three switchbacks, the rear of the 
train becoming the front. The power house is situated near the 
dam, and the water plant is of 1000-horse power. The 
line is equipped with Edison plant. The track is of standard 
gauge, 4ft. 8tin., laid with 56 1b. flange rails on ties 26in. 
centre to centre, with 2ft. of broken stone ballast. There are 
six regular cars and six excursion traincars. All the cars have 
two 15-horse power Sprague motors, and some of them have 
two trucks or bogies, while others have only four wheels. 
The scenery on this mountain railway is very attractive. 

The opening meeting was held on the evening of October 
11th, at which addresses of welcome were made, and the 
President—Mr. John Birkinbine—read his address, taking 
for his subject ‘‘The Industrial Progress of the Schuylkill 
Valley Region.” Iron was first made in Pennsylvania in 
1692, and the first successful iron enterprises were the 
Bloomery forge, 1716, and the Coalbrookdale blast furnace, 
1720. In 1731 pig iron was sold at the latter furnace for 
£5 10s. per ton. From 1720 to 1740 a number of furnaces 
and forges were established in this district. The Warwick 
furnace was built in 1738, and remained active for 180 years. 
It was 32ft. high, with a bosh 74ft. to 9ft. diameter, blown 
with wooden bellows, and producing twenty-five to thirty or 
even forty tons of iron per week. The present Warwick 
furnace--referred to later on—is 7Oft. high, 16ft. diameter at 
the bosh, and averages 750 tons—maximum, 875 tons—of pig 
iron per week. With the remodelled furnace, powerful blow- 
ing engines, and new hot blast stoves, still better results are 
anticipated. None of the present industries are over fifty 
years old. The Pottstown Iron Company’s works have 
grown from a small plant, employing 200 men, to one which 
now requires 2000 men to operate its blast furnaces, steel- 
works, rolling mills, &c., and turns out about 1000 tons 
of product daily. These works were pioneers in commercially 
manufacturing fertilisers from slag. At Birdsboro a forge 
was established in 1740, and one of the first rolling mills in 
the country, and a nail factory, were in operation before the 
revolutionary war. In this neighbourhood is the Cornwall 
charcoal furnace, 150 years old, the oldest now standing in 
the country, and near it is the Cornwall bed of soft magnetic 
iron ore, from which 12,000,000 tons have been taken out. 
Near Pottsville was the furnace which first introduced the 
hot blast, and first successfully produced anthracite pig iron, 
and also the first American blast furnace in continual opera- 
tion on anthracite fuel alone for three months. The practi- 
cability of the use of anthracite coal in place of charcoal was 
proved in 1840 by Mr. David Thomas, the first president of 
the Institute, and the use of bituminous coal naturally 
followed. Anthracite coal was not shipped in any quantity 
until 1820, but the output of the Pennsylvania anthracite 
fields has now grown to exceed 40,000,000 gross tons per 
annum, for the mining of which 40,000,000 dols. per year are 
paid in wages. The Pottsville shaft is 1586ft. deep, but this 
is kept in reserve, and no mining is done. The collieries now 
at work go as deep as 900ft., and some produce 375,000 
to 450,000 tons of coal per annum, having coal breakers 
which cost 75,000 dols. each, and can handle 2000 tons of 
coal. There are nine veins of coal, six of which are persistent, 
and have a thickness of 6ft. to 33{t., while the Mammoth 
vein occasionally exceeds 100ft. in thickness. The resources 
of the Schuylkill Valley appear to be far from exhaustion. 
The annual production approximates 15,000,000 tons of 
anthracite coal, 600,000 tons of pig metal, and an equal 
amount of rolled iron and steel, much of which is converted 
into bridges, roofs, machinery, stoves, hardware, &c., and to 
these must be added the glass, ra textile and other in- 
dustries, which render this one of the most important mining, 
manufacturing and industrial districts of the United States. 

A paper on “ The Brown Segmental Wire-wound Gun,” by 
Mr. N. B. Wittman, was then read. This gun is the invention 
of Mr. J. H. Brown, and the first gun built is a 5in. breech- 
loading rifle, high power, 19ft. long, for the United States 
Government. It is now under construction, and if it success- 
fully passes the tests to which it will be subjected, a large 
number will be ordered. Lieutenant G. N. Whistler, U.S. 
Artillery, is supervising the construction of the gun. The 
system consists essentially in the subdivision of the inner 
tube, which takes up the initial compression into longitudinal 
segments of such size that a higher physical condition and 





degree of special elasticity may be set up therein than it is 
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possible to produce in the larger masses of metal used for the 
tube of modern high power cannon. Layers of square steel 
wire, subjected to a constant tension of 130,000 Ib. per square 
inch, are wound around these segments, and a lining tube 
may or may not be used. The steel segments for the din. 
gun are of Carpenter crucible chrome steel, 18ft. 4in. long, 
3in. thick at the breech, and O8in. at the muzzle. The 
wire is of square section, 0 005 square inches sectional area, 
wound under a tension of 6501b. on each strand, 
equivalent to 130,000 lb. per square inch. The 
next paper was by Mr. G. F. Beardsley, of Tasmania, upon 
the “Zeehan and Dundas Smelting Works, Tasmania.” 
The plant is for smelting silver ore, and is designed for four 
furnaces, and there are now in operation two furnaces 
11ft. 4in. by 3ft. din. at the tuyeres, and 20ft. high. The 
plant was built by the Austral-Otis Engineering Works, of 
Melbourne, Australia, and works at the rate of eighty tons to 
ninety tons per twenty-four hours. Professor McGee then 
read a paper on the ‘“‘ United States Geological Survey,” 
showing the area of country surveyed and mapped for the 
topographical and geological surveys, and giving the cost of 
the work, including printing and lithographing plant, 


manganese and phosphorus. About 114 to 13 per cent. of 
lime is used, charged cold and the iron poured upon it. 
The best results are obtained by keeping the metal as hot as 
ible during the first part of the blow, and then cooling 

it down to a point which will just allow the cast to be made 
without “skull” in the ladle. A comparatively low final 
temperature insures a sufficiently viscid slag to prevent re- 
hosphorisation in the ladle. Ifthe slag is too thin, either 

rom too high temperature or because it has a low melting 
point from not being basic enough, it will dissolve the silica 
ladle lining. This will set up reactions which allow some of 
the phosphorus to pass back from the slag into the steel. 





| This has been proved by taking samples from the vessel 


before pouring, and others from the ingots as cast. If the 
slag is too thin the latter are invariably higher in phosphorus. 
It is alsoshown by the fact that, in the rare cases where 
there is any difference between the ingots, the last one is 
almost invariably the higher in phosphorus. The “ change” 
is determined by means of the spectroscope. The length of the 
afterblow is determined by the amount of air blown through 


| the metal, measured by counting the revolutions of the blow- 


| ing engine. 


In deciding when to turn down the vessel no 


laboratories, library, office work, &c., at 4 dols. per square | attention is paid to the element of time, nor to any indica- 
mile for the former, and 8 dols. per square mile for the latter, | tions given by the smoke or flame. The average length of the 


or about 10 dols. per square mile for the completed survey, 
exclusive of plant. 


blow, on the charge of 26,0001b., is sixteen minutes. The 
foreblow averages eleven minutes, and the afterblow five 


At the morning session on October 12th, Mr. F. A. Hill | minutes in length. There have been, however, many blows 


read a paper on “The Hill Farm-Parrish Mine Fire,” | lasting from twenty to twenty-five minutes. 
describing the cause of, and destruction by the fire, and the blow was fifty-two minutes, an 


The longest 
the shortest three minutes, 


methods adoped to re-open the mine. The disaster occurred the latter on a charge of 18,000lb. The longest afterblow 


in June, 1890, and several men were killed by suffocation, 
but the bodies were not recovered until April, 1892. A 
valuable paper on 
Pottstown Iron Company” was then read by Mr. Joseph 
Hartshorne, as an introduction to the personal inspection of 


| seconds, also on 18,000 lb. 
“The Basic Bessemer Plant of the | 


was eighteen minutes, and the shortest one minute eighteen 
As the vessel turns down the 
ferro is dropped into it through the lime chutes. It passes 
immediately through the slag, but is hardly melted before the 
vessel comes to rest in the horizontal position, the interval 


the works made later in the day, and Mr. Carpenter | being only about two seconds. From 0°6 to 0'8 per cent. of 
described the use of crucible chrome steel for the manu- | 80 per cent. ferro is used. About two-thirds of the charge is 


facture of projectiles, tool steel, &c., and for the segments of 
the wire-wound gun above referred to. 

In the afternoon the Institute paid a visit to some of the 
leading works of Reading, including the rolling mills and 
bridge, and structural ironworks of Cofrode and Saylor, where 
the operation of a steel disc saw, without teeth, for cutting 
cold iron beams, &c., was watched with interest. At the 
Carpenter Steelworks the 
manufacture of crucible 
steel was seen, as well as 
the casting, hammering, 
and turning of steel pro- 
jectiles for the United 
States Government, and 
the manufacture of tool 
steel. Lunch was served at 
the office of these works, 
and in the afternoon visits 
were paid to the Reading 
Hardware Co. and the 
Reading Pipeworks, at 
which latter wrought iron 
tubes and pipes are manu- 
factured from the flat 
sheets. The party then 
returned to the hotel, and 
in the evening there was & 
promenade concert and a 
dance. 

Thursday, October 13th, 
was given up to an excursion 
to Pottstown, named after 
Thomas Potts, who estab- 
lished iron-works here in 
1720. The town has a 
population of 15,000, and 
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is supplied with water, Fiat 
gas and electric light. The ; 
principal works here are Fig. 


those of the Pottstown Iron 

Co. The,basic steel plant is separate from the other part of the 
works. There are two 10-ton converters and one 13-ton con- 
verter, with a lining 15in. thick. Each hasseven tuyeres 24in. 
long, with seven holes j{in. diameter. The average life is 
150 heats for thelining, and 1500 heats forthe bottom. There is 
also an open hearth furnace 16ft. by 11ft., and two cupolas 
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10H. diameter and 24ft. high in the body, with nineteen Gin. 
tuyeres. The blooming mill has 30in. rolls, and near it are 
the gas-fired soaking pits. The pig iron used here averages 
0°02 to 0 04 per cent. sulphur, not over 0°5 per cent. silicon, 
0°8 per cent. manganese, and 2°5 to3 percent. phosphorus. The 
cupola mixture has0’3 per cent. silicon, 0°03 sulphur and 0°6 


| 


| into the ladle. 
| through a 2in. nozzle. 


first poured into the casting ladle. When the slag begins 
to flow over the spout the pouring is stopped, and from 
10 to 15 per cent. of a 10 per cent. spiegel is thrown 
The casting is dore as slowly as possible 
The mould is filled up to the height 


| of the ingot, allowed to settle, again filled up, and so on, 


.—NEVERSINK MOUNTAIN RAILROAD, READING, 


until no more metal can be added. An iron cap is placedon 





suamnus ! 
- FANT LaOKOUT 


PA. 


[ the mould, but is not keyed down, and no sand is used. The 


| 


| of 10,000 bricks in ten hours, with an engineman an 


| 
| 


| machine. 





refractory lining bricks are made here by machinery, there 
being two lime kilns turning out 25,000 1b. per twenty-four 
hours each, and the brick-making machines have a ca: _— 
our 
labourers. The limestone is low in silica. It is crushed and 
ground, mixed with 2 percent. of ground basic cinder—which 
increases the hardness of the brick—and is then passed 
through a dry and a wet mixer before going to the brick 
The bricks shrink 60 per cent. in burning. Phos- 
phate fertilisers—‘ odourless "—are made by a special plant. 
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The blast furnace is 17ft. by 80ft., working on basic Bes- 
semer iron, with about 3 per cent. phosphorus, and has two 
Weimer blowing engines and three Cowper-Kennedy brick 
stoves. The nail works have a puddling department, with 
fourteen furnaces and two trains of rolls, a nail plate mill 
with 20in. grooves, and automatic feed nail slitters, and a 
nail factory with ninety-five automatic feed machines. The 
60in. mill has three gas furnaces, and rotary and guillotine 
shears. The 84in. mill has four coal-heating furnaces and a 
hydraulic table. The 112in. mill has five gas - heating 
furnaces, hydraulic lifting tables, hydraulic charging cranes, 
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280ft. cooling tables, hydraulic apparatus for turning over the 
plates, a guillotine shearing machine with 105in. knives and 
& locomotive loading crane. The Universal mill has four 
gas-heating furnaces, reversing engines, automatic apparatus 
at rolls and for cooling plates, and a large travelling crane, 
There are also a puddle mill with eight double puddling 
furnaces, machine and other shops, and a testing depart 
ment. The electric light plant consists of sixty-four are 
lights supplied by two Brush dynamos, and eighty-eight 
incandescent lights with an Edison dynamo. The works 
employ 2000 men, and have an annual capacity of 300,000 
tons of product. Plates from these works were used on the 
first American line of steamers, and their basic steel plates 
are used by the United States Navy for vessel plating and 
boilers. 

The Warwick Ironworks were visited the same day 
After an elaborate lunch at the Hill School, the party pro- 
ceeded to Birdsboro, to inspect the works and machines of the 
Pennsylvania Diamond Drill and Manufacturing Company 
and the manufacture of the Brown segmental wire-wound 
gun—already referred to—and then returned to Reading. 

In the evening a paper by Mr. W. C. Coffin was 
describing the new hot blast stoves at the Warwick Iron. 
works, which were only fired in September. The former stoves 
were of iron, of the Durham pattern; but the new ones are of 
brick, on the direct draught system, and of a type patented by 
Mr. Hugh eye Fig. 2. There are three stoves, 20ff, 
diameter and 60ft. high, with a capacity of 20,000 cubic feet 
of air per minute, and an average temperature of 1000 deg, 
Mr. David Baker, general manager Tt Maryland Steel 
Works, then described the use of a Rand rock drill for 
opening the tapping hole of a blast furnace. After some 
discussion, other papers were read by title, and the meeting 
adjourned. 

On Friday, October 14th, a special train over the 
Philadelphia and Reading Railroad carried the party to 
Pottsville, the Maple Hill Colliery in the anthracite coal 
region, and then to East Malanoy, where dinner was provided, 
The celebrated anthracite coal region of Schuylkill county 
covers about 230 square miles, and when the comparatively 
shallow districts are exhausted there are immense veins to 
be won by deep mining. Through the gap in the mountains, 
the Pensylvania Railroad and the Philadelphia and Reading 
Railroad wind side by side. The latter climbs 603ft. in 
three and a-half miles, attaining a summitelevation of 1479ft. 
above sea level, and then winds down to the valley, 350ft. 
below ; the bottom of the valley being surrounded by black, 
barren culm banks, and levelled off by & swamp of washed 
dirt and dust, with pools and streams of black water. At 
Maple Hill Colliery is a great coal breaker with a capacity of 
2,000 tons per day. The shaft is 753ft. deep to the bottom of 
the sump, and is timbered from top to bottom. It is 
23ft. by 11ft. 8in., subdivided into three compartments, two 
for hoisting and one for pumping, all 11ft. 8in. by 7ft. clear, 
From the bottom of the shaft, tunnels, aggregating 800 yards in 
length, have been driven north and south, opening on two 
dips, with 400 yards breast on each, the following beds :— 
Holmes, 10ft. 6in. thick; Mammoth Top Split, 14ft.; Mam- 
moth Middle Split, 14ft. 6in. to 20ft.; Mammoth Bottom 
Split, 12ft. to 15ft.; Skidmore, 7ft. 6in.; Seven-foot, 5ft. to 7ft.; 
Buck Mountain, 12ft. to 15ft.; total, 75ft. Gin. to 89ft. 

The tracks at the foot of the shaft are arranged so as to 
work automatically, the loaded cars being delivered on one 
side while the empty cars run off by gravity, and are raised 
by a chain hoist to a common distributing point. The hoist- 
ing power is furnished by a pair of first-motion engines, with 
cylinders 30in. by 60in., connected toa 12ft. cylindrical drum, 
and are capable of hoisting eight mine cars in five minutes, 
or @ total of 1000 cars per day. Each mine car contains 116 
cubic feet, and yields 2} tons of marketable coal. The shaft 
was begun in December, 1888, and finished in September, 
1890, being sunk by power drills driven by compressed air. 

From East Mahanoy the run to Reading was made quickly 
and without a stop for more visiting, and at Reading the 

rty disbanded, dispersing in all directions. The next meet- 
ing, which will be the annual meeting, will be held at 
Montreal, Canada, in connection with the mining congress. 








FLOATING OF H.M.S. ROYAL OAK. 


H.M.S. Roya Oak, the tenth ship of that name in H.M. 
service, which was floated from the building dock at Messrs. 
Laird Brothers’ Birkenhead ironworks on Saturday last, the 
5th inst., is one of the eight first-class battleships ordered to 
be built under the Naval Defence Act of 1889, four of them 
being built in H.M. dockyards, and four by contract in 
private yards; and they are the largest and most formidable 
ships hitherto constructed for the British Navy. The names 
of the other ships are Royal Sovereign, Empress of India, 
Hood, Repulse, Resolution, Revenge, and Ramillies. All are 
barbette ships, except the Hood, which is a turret ship. 

The dimensions of the Royal Oak are:— Length, 380ft.; 
beam, 75ft.; depth, 44ft.; displacement, 14,300 tons; and the 
ag Xl draught, as designed, is 27ft. Gin., and the freeboard 
is é 

Her machinery, made by Messrs. Laird, consists of two 
sets of triple-expansion three-crank engines, with cylinders 
40in., 59in., and 88in. diameter, and 4ft. 3in. stroke, working 
at 1501b. pressure, and driving twin screws, which are of 
gun-metal, four-bladed, and 17ft. in diameter. 

The boilers, which are of steel, are now complete at 
Messrs. Laird’s boiler works, ready to be lifted on board as 
soon as the vessel is placed under the crane. They are eight 
in number, single ended, each with four corrugated furnaces, 
the two centre ones with common, and the wings with separat. 
combustion chambers. They weigh about 36 tons each. 

The machinery is designed to develope 9000 indicated 
horse-power under natural draught and 13,000 indicated 
horse power under forced draught on the closed stokehold 
system, and the estimated speed of the ship is 16 knots and 
174 knots under these conditions respectively. Provision is 
made in the bunkers for 900 tons of coal, which would give 
her @ coal endurance of 5000 knots at 10 knots per hour, but 
if necessary she can carry an additional 400 tons, and thus 
increase this to over 7000 knots. 

The hull is built entirely of mild steel, and is constructed of 
great strength, and the stem, stern post, and stern brackets 
for carrying the propeller shafts are of steel castings. The 
vessel has a complete double bottom, which extends, as usual, 
up to the armour shelf, and with several fore-and-aft and 
many athwartship bulkheads, is most efficiently subdivided. 
The greatest thickness of armour on the broadside is 18in. 
and on the barbettes 17in. 

The protective steel deck extends below the water-line for 
about 76ft. abaft the stem, and for about 72ft. before the 
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tern post, and on the armour shelf at the level of this deck | head, where there is such a depth of water alongside their | insuring a constant and absolutely uniform tension upon the 
7 puilt a belt of steel-faced armour, supported by a backing | quays and over the entrance sills, as to enable her to be| wire. Following the curve of maximum pressure, the seg- 
at teak, which extends from 5ft. Gin. below the load water- | completed with all her armament and equipment should the | ments are wound at the breech with thirty-three layers of 


line to about 8ft. above it. The total length of this armoured 
palt is about 250ft., and there are armoured bulkheads across 
the ship at her fore and after ends. The sides of the ship 
above the thick armour are protected by a lighter belt of 4in. 
behind which are the coal bunkers, which materially 


wat the protective — by what is known as coal pro- 
tection. On the top of the belt armour a 3in. steel protective 


deck is worked across the ship, so that armoured deck pro- 
tection is afforded for the whole length of the vessel. The 
parbettes, which are two-storeyed and 18ft. high, rest on the 
top of this steel deck, and extend to about 3ft. above the 
upper deck. Thus all the vital ~~ of the ship, such as 
engines, boilers, magazines, torpedo rooms, hydraulic ma- 
chinery for working the heavy guns, &c., are completely pro- 
tected by vertical and horizontal armour, the superstructure 
outside of and above the armoured portions of the vessel bein 
appropriated for the accommodation of the 664 officers an 
men she will carry. She has two conning towers, one just 
abaft the fore barbette, and one just before the after bar- 
bette, the armour plates of the former being 14in., and the 
latter 4in. thick. The total weight of the armour, backing, 
and protective deck is 4550 tons. 

The armament will consist of four 134in. 67-ton guns, 
mounted in pairs in the fore and after barbettes, and firing a 
projectile wae 1250 lb., with a powder charge of 630 lb. 
The guns in the fore barbette can be fought right ahead, and 
on either side to about 30 deg. abaft the beam, thus giving an 
arc of horizontal training of about 240 deg. The guns in 
the after barbette have the same horizontal range of fire, so 
that the four heaviest guns, the centre of trunnion of which 
is 23ft. above the load water line, can be fought simultaneously 
on either broadside, and to about 30 deg. before and abaft the 
beam. There are ten Gin. 100-pounder quick-firing guns, four 
on the main deck, in armour casemates 6in. thick, supplied by 
Messrs. Vickers, Sons and Co., which are completely 
fitted in place, and six on the upper deck, the two for- 
ward and two after ones mounted on sponsons, allowing of 
a right a-head and astern fire ; sixteen 2'24in. 6-pounders, and 
nine 1’85in, 3-pounder quick-firing guns, eight small machine 
guns, and two 9-pounder field guns. The auxiliary armament 
is well distributed from bow to stern, and some of the 
smaller pieces are mounted on the bridges and in the 
military tops. The vessel is also fitted with seven torpedo 
tubes, five above water and two submerged, and she will carry 
on board eighteen torpedoes. The total weight of the 
armament is about 1900 tons. 

The guns and torpedoes will be fired by electricity, and for 
the lighting of the vessel, which will be fitted with over 650 
lamps and four electric search lights of 25,000-candle power, 
a very powerful apparatus is being fitted. 

The first plate of the keel of the Royal Oak was lowered 
into the deck on the 29th of May, 1890, and she will be 
finished about May, 1893. Up to the present time nearly 
9000 tons of material of all kinds, some in form of compli- 
cated and highly-finished machinery, and all involving a 
large amount of labour per ton, have been worked into her. 

We have thus summarised the leading features of the 
Royal Oak, because exhaustive descriptions have already 
been published of the Royal Sovereign and other vessels of 
her class, but there are some special points about her that 
are worthy of remark. The Royal Oak has been built in a 
dock, which, being constructed in solid sandstone rock, has 
offered no difficulty as to foundation, and has enabled the 
vessel to be built to her normal floating level, and the pro- 
pelling engines and bulk of auxiliary engines, as also the 

ydraulic gun gear, &c., from Sir W. G. Armstrong, Mitchell, 

and Co., to be erected complete on board before floating. 
The launch in the ordinary way, which with a ship of this 
great size is always an operation attended with risk and 
anxiety, is also avoided. The vessel being surrounded during 
construction by solid walls, there have been facilities for 
adhering most accurately to her designed form ; the result of 
this has been that the whole of the belt armour fashioned 
from moulds made from the mould lift floor, and in no in- 
stance tried from the ship herself, has fitted so exactly to its 
place on the ship that no single plate required any adjust- 
ment after receipt from the makers, Messrs. Cammell and 
Co., of Sheffield. This firm deserves the greatest credit for 
having been able to bend and plane the plates, ranging up to 
30 tons in weight, so accurately to the plans and moulds fur- 
nished by the builders. To the latter firm, however, we 
believe is due the credit of devising a plan for taking account 
of and making the moulds for these plates, which was a 
distinct improvement on all previous methods employed, and 
materially contributed to this marvellous accuracy. 

The strain upon the armour plate makers to keep pace with 
the demands for delivery of the armour for the eight battle- 
ships of this class, of which the four built in the Royal 
Dockyards were first put in hand, and therefore had priority 
of delivery, has caused the delivery of the armour for the 
Royal Oak to be deferred considerably beyond the time 
originally fixed, and therefore involved delay in its placement 
on the ship. This has been specially the case with the 
barbettes, which though ready many months since to receive 
it, have only so far been able to be fitted with a small portion 
of their protective covering; the remainder will now have to 
be fitted after the vessel is afloat and placed under the crane 
adjoining Messrs. Laird’s fitting-out yard in the Birkenhead 
public docks, by which also the boilers, the turntables for 
the guns, and other heavy fittings will be lifted on board. 

_ This deferred delivery of the armour plating must be taken 
into account when comparing the time occupied in con- 
struction of these later contract-built ships, with the 
unprecedented rapidity with which the Royal Sovereign was 
turned out of hand. The natural anxiety of the Admiralty 
to get the first example of the class complete and tried, and 
the great exertions, entailing the concentration of all the 
energies of the magnificent establishment at Portsmouth 
Dockyard, which resulted in her being commissioned last 
May, within three years of her commencement, was 
undoubtedly a wise policy, but naturally could not be applied 
to succeeding vessels of the class. Still there is little doubt 
that, having regard to the unavoidable delays specified above, 
the Royal Oak will be completed closely to the contract time. 

The Royal Oak was also built under a shed, giving shelter 
to the work—an important consideration. This shed has 
only lately been removed, to allow of the higher portions of 
the Superstructure being completed. During construction 
the interior of the vessel has been thorough] fighted by gas, 
pars those portions, such as magazines, &c., where much 
Woodwork is involved, for which a special installation of 
incandescent electric lighting has been employed. 

As named above, the finishing of the vessel will be done at 
the builders’ subsidiary works in the public docks of Birken- 





Admiralty, from stress of work at the dockyards or other 
circumstances, deem this course expedient. 

The Royal Oak is the sixty-seventh vessel for her Majesty’s 
Government, the one hundred and thirty-third including 
foreign Governments, and the five hundred and ninety-third 
built and building by the firm of Laird Brothers, at Birken- 
head, the next largest being H.M.S. Agincourt, floated in 
1865 from another of their building docks, and which 
vessel weighed when floated 8300 tons. And they at the 
present time have three other vessels in course of construc- 
tion for the Royal Navy, besides three vessels of war, two of 
which are powerful armour-clads, for foreign Powers, and in 
addition a dispatch vessel for the Indian Government. 

The work has been carried out as regards the hull under 
the superintendence of Mr. J. Millard, R.C.N.C., resident 
Admiralty overseer, and as regards the machinery, under the 
supervision of Mr. W. J. Maudling, R.N., engineer overseer, 
Mr. J. R. B. Wright, R.N., the engineer appointed to the 
—— and Mr. J. Williams, boiler overseer, assisted by their 
staff. 

Although Messrs. Laird Brothers have devoted their best 
energies to the completion of the great battleship, in which 
such an enormous amount of work is involved, they have 
not been idle in other directions, as will be seen when it is 
stated that since they took the contract for the Royal Oak 
they have pene § in hull and machinery two large 
Transatlantic cattle steamers of about 5000 tons and 3000- 
horse power; two high-speed twin-screw Channel steamers of 
1500 tons to 2000 tons, and 4000-horse power; two smaller 
twin-screw steamers of 500 tons and 900 tons, and 800-horse 
power; and two paddle steamers, one of 500 tons, and 
1000-horse power, and the other of smaller size. 

At about 10 a.m. a large and distinguished party of guests 
assembled on the platform erected 1ound the bows of the 
vessel, and the Right Rev. the Lord Bishop of Chester, 
assisted by the Rey. Canon Linton, M.A., Rural Dean of 
Birkenhead, and the Rev. Dr. Knox, LL.D., read the short 
but impressive service appointed to be used at the launching 
of ships of her Majesty’s Navy. Lady Margaret Grosvenor, 
in the orthodox fashion, broke the bottle of wine against the 
bow of the vessel, and named her the Royal Oak, and then, 
with a small axe, cut a silken cord passing over a pedestal on 
the platform. The severing of this cord, by a combination 
of mechanical arrangements, released the hawser holding the 
vessel, which commenced to move slowly through the dock 
gates, when she was taken in tow by five powerful tugs, and 
towed to the Alfred Dock, through which she proceeded to 
her berth in the West Float. 








THE BROWN SEGMENTAL WIRE-WOUND GUN. 


In the report of the recent meeting of the American Insti- 
tute of Mining Engineers, sent us by our American corre- 
spondent, reference is made to a paper on the new Brown 
gun. From this paper, by Mr. N. B. Wittman, and from a 
published paper by Lieutenant G. N. Whistler, 5th U.S. 
Artillery, who is superintending the construction of the 
first gun on this system, has been compiled the following 
description of the new gun. The inventor, Mr. John H 
Brown, is the inventor of the Brown military rifle. His 
“wire-wound”’ gun is to be given a thorough test by the 
United States Government, and if it proves satisfactory, a 
large order will probably follow. This first and experi- 
— gun is a din. breech-loading rifle, high-power, 19ft. 
ong. 

The system consists essentially of the subdivision of the 
inner tube of the gun, which takes up the initial compres- 
sion, into longitudinal segments of such size that a higher 
physical condition and degree of special elasticity may be set 
up therein than it is possible to produce in the larger masses 
of metal used for the tubes of modern high-power cannon. 
Layers of square steel wire—subjected to a constant tension 
of 130,000 1b. per square inch—are wound around these seg- 
ments, binding them together, and a lining tube may or may 





CROSS SECTION OF BROWN GUN 


not be used. The accompanying illustration shows a cross 
section of the gun. It was originally intended to have 
seventy-two segments, but for constructive reasons the 
number has been reduced to twelve. 

The steel segments used in the gun now under construc- 
tion are of crucible chrome steel, made by the Carpenter 
Steelworks, and are 18ft. 4in. long, 3in. thick at the breech, 
and 0'8in. thick at the muzzle. The wire has 0:005 square 
inches sectional area, and is wound upon the tube under a 
constant tension of 650 lb. on each strand, equivalent to 
130,000 lb. per square inch. The physical condition of the 
steel segments and steel wire are as follows :— 


Segments. Wire. 
Tensile strength .. .. 165,000)b. per sq. in. .. 250,0001b. per sq. in. 
Elastic limit .. .. .. 105,0001b. persq. in. .. 200,000 1b. per sq. in. 
Elongation at rupture.. 14 percent. in 2in. .. oa 2 
Torsional strength. . « { —_ Datke 


The winding is done by a machine designed for the purpose 
by Mr. Brown. It consists essentially of a windlass and 
series of rollers, which act as a clutch, by which a weight is 
attached to the wire, and which is fitted with a friction brake, 
automatically regulating the speed of the passage of the wire 
through the machine. This speed being kept the same as 
that of the winding, the weight is thus held at a fixed height, 


wire, making a total thickness at that place of 2-3lin. of 
wire, and a layer is dropped at each 10in., so that there are 
but ten layers at the muzzle, giving at that point a thickness 
of O-7lin. Altogether, 3256 lb. of wire were used, equivalent 
to a single strand extending in a straight line thirty-seven 
miles. 

The wire was anchored at each end by a special device 
invented by Mr. Brown. As no flow of metal will occur 
below the elastic limit of the steel of which the segments are 
made, enlargement of the bore will not take place below a 
pressure of 94,000 1b. per square inch—this being 94 per cent. 
of the elastic limit, if that limit be taken at 100,0001b. per 
square inch—the minimum obtained from any one of the 
test pieces. As the pressure between the segments at the 
surface of the bore, induced by winding, is 100,000 lb. per 
square inch, it will require a powder pressure of 63,200 lb. per 
square inch to reduce this compression to zero. 

In order to demonstrate practically the truth of this 
proposition, a stub, representing the powder chamber of the 
gun, was made and encased in a steel jacket, into the ends 
of which heavy plugs were screwed, entirely closing the 
powder chamber, with the exception of an aperture, 0-28in. 
in diameter, to serve as a gas vent and firing orifice. This 
has been fired repeatedly, with a charge which generated in 
all cases over 50,000 lb., often over 60,0001b., and on four 
occasions over 66,000lb. per square inch, and in every 
instance without the slightest indication of displacement. of 
the segments or enlargement of the bore. 

The trunnions are attached to a trunnion jacket, which is 
screwed to the breech of the gun. The major portion of the 
longitudinal thrust produced by firing is taken up by this 
jacket, and not by the inner tube. This is one of the special 
features of this system of construction. The chase of the 
gun—that is, that partin advance of the trunnions—is pro- 
tected from the effect of small arms and machine-gun fire by 
a steel jacket shrunk upon it. The breech-block presents 
some novel features in the way of simplicity of design, and 
the maintenance of efficiency, in view of probable rough 
usage in actual service. A continuous thread is used, and, 
when the block is thrown open for charging, a latch locks it, 
so that it cannot be turned until it enters the breech. This 
insures a proper centreing of the threads under all circum- 
stances, and a consequent minimum of wear. 

The service charge of a gun of this size, made in the usual 
way, by shrinking steel hoops over a central tube, is limited 
to a powder pressure of 37,0001b. per square inch; while in 
this gun the ordinary charge will generate 50,000 1b. pressure, 
and 60,000 lb. per square inch can, it is claimed, be reached 
with entire safety. The power required to penetrate modern 
armour is so great that a simple steel tube, no matter how 
thick, would not have sufficient elastic strength to resist the 
powder pressures which are essential in order to give the pro- 
jectile a sufficient velocity to penetrate the armour of modern 
war ships. In order therefore to make guns of sufficient 
strength to resist modern powder pressures, the gun makers 
have been obliged to resort to a process by which the 
natural elastic strength of the steel tube is reinforced by 
an outer jacket. 

In the steel built-up gun this jacket consists of a series of 
hoops shrunk on to the core or body of the gun, while in the 
wire guns this reinforcing is produced by winding wire about 
the inner core under a high degree of tension. The shrink- 
ing on of the solid jacket, or the winding on of the wire 
jacket, produces a condition of initial compression, and the 
powder pressure must overcome this condition of initial com- 
pression before it will begin to stretch the inner tube. It is 
then manifest that the strength of a modern gun isa function 
of the elastic strength of the core of the gun plus the degree 
of the initial compression produced by the outer jacket. It 
is evident that the first action of the powder in overcoming 
the initial compression will be to stretch the outer jacket, 
and therefore this jacket must be made strong enough to 
resist the extreme pressures used in modern guns. It wasto 
be expected that the enormous strength of steel wire would 
impress artillerists with its great value as a material for the 
construction of the outer jackets of high powered guns, and 
Mr. Woodbridge might be properly called the “father of the 
wire-wound gun,” if such men as Longridge had not already 
existed and worked in England. 

A wire-wound cylinder can readily be constructed which it 
is impossible to burst with gunpowder, but when an attempt 
was made to apply wire to this purpose, a difficulty of vital 
importance was encountered. The wire jacket itself had no 
longitudinal strength, and as the solid body of the gun had 
but about one-nalf of the longitudinal strength of a steel 
built-up gun of the same weight and calibre, the first wire 
guns broke in two longitudinally, under test, and all wire 
guns that have yet been tested have shown weakness in that 
direction. Various attempts have been made to overcome 
this difficulty. Longridge inserted thin longitudinal steel 
tapes between the layers of wire, in order to give longitudinal 
strength to the jacket itself. Dr. Woodbridge attempted 
unsuccessfully to produce the same result by bracing the wire 
together in a solid mass; and is now endeavouring to produce 
a gun in which he proposes to give sufficient longitudinal 
strength by placing segments about his solid core and then 
winding the wire. Mr. Brown proposes to solve the problem 
by doubling the elastic strength of the inner core itself. In 
order to produce that result, Mr. Brown conceived the idea of 
constructing a core of longitudinal segments, put together 
somewhat like barrel staves; in other words, he sub-divides 
the body or core of his gun into such small pieces that he is 
enabled to obtain, by means of tempering, a degree of elastic 
strength that cannot be obtained in large masses of metal. 
It is a well-known fact that in pieces of steel which are small 
enough to insure tempering all the way through, it is possible 
to obtain very much higher physical conditions than can be 
obtained in large masses. We gather from all this that 
American steel makers have much to learn from Sheffield. 

The following are the dimensions of the gun now under 
construction :— 


Lengthofgun .. .. .. 19ft. 
Length of bore, 44 calibres 220in. 
MR es. es de cu <8 5in. 
Weight ofshot .. .. .. 60 Ib. 
Weight of powder charge .. -- 851d. 
Weight ofgun .. .. . 3°5 tons 


The maximum pressure to be used in the gun will be 
53,000 lb. per square inch. This will give a muzzle velocity 
of 2500ft. per second, and a muzzle energy of 2600 tons. The 
gun will thus be able to penetrate 13:54in. of wrought iron at 
its muzzle. 

As already mentioned, firing tests have been made with a 
cylinder representing the powder chamber of the gun, the 





dimensions of the cylinder being as follows, and the powder 
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pressure, which would reduce the compression at the surface 
of the bore to zero, would be 63,6541b. per square inch :— 


BRET 2. 22 ce om 0 16 00in. 
Diameter of bore .. .. .. «. 5 00in. 
Ext. diameter of segmental tube 1100in. 
Ext. diameter of wire jacket 15°34in, 


Length of powder chamber .. ede 6°50in. 
Volume of powder chamber .. 127°63 cubic inches. 


Cross-section of wire, square. . O-O7lin. x O°071lin. 


Tension of winding on wire... .. .. 700 Ib. 
Tension of winding per square inch .. 140,000 Ib. 
Tensile strength of wire aa 1,250 Ib. 
Tensile strength of wire per square inch.. 250,000 Ib. 
Elastic limitof wire.. .. .. .. .. oe 1,000 lb. 
Elastic limit of wire per square inch 200,000 Ib. 


Compression at surface of bore .. 
Thickness of lining tube os se e ° 

The following is from Lieut. Whistler’s report on these 
tests. The cylinder was fitted with an obturating plug for 
each end, through one of which was drilled a small vent, 
yin. in diameter, the only escape for the powder gas being 
through this vent. In the first test cylinder, the plugs were 
screwed directly into the segments. Thus the segmental tube 
was submitted to an enormous and long-continued longi- 
tudinal stress, far greater than anything the segmental tube 
of the gun would ever be required to sustain. Furthermore, 
the segments were weakened by cutting the thread to receive 
these plugs. In the gun itself the breech block will be 
screwed into the breech nut, and no threads will be cut in 
the bore of the segmental tube, and the entire longitudinal 
thrust upon the breech block will be taken up by the trunnion 
jacket, and not at all by the segmental tube. Therefore in 
the gun, the only longitudinal thrust which the segments will 
be required to sustain is that due to compression between 
the powder pressure and the wire pressure, plus that due to 
the friction of the shot in the bore. In order to assimilate as 
near as possible to the conditions of the gun, cylinder No. 2 
was constructed as follows :—The cylinder proper was inserted 
into an outer jacket, and the obturating plugs were screwed 
intothis jacket, and notinto the cylinder, the entire thrust upon 
the plugs being taken upby thisjacket, andnot by thesegments. 
The only longitudinal thrust taken up by the segments was 
that due to radial compression of powder and wire, plus that 
due to the friction of the copper gas cocks, and was, there- 
fore, about the same as the maximum thrust in the gun for 
the same pressures. This cylinder was fired seven times 
before inserting the lining tube, and twelve timessince. The 
lining tube, which is }in. thick at one end and 0-45in. at the 
other, was constructed with four-tenths of 1 per cent. 

ter diameter than the bore, and forced in, thus pro- 
ucing a compression of the surface of the bore of 100,000 Ib. 
per square inch, the chamber having been bored out to 
receive it. It is, therefore, manifest that in order to reduce 
the compression at the surface of the bore to zero a powder 
pressure of 63,654 lb. per square inch would be required. 

Careful calibration showed the diameter of the chamber to 
be 5-002in. before beginning the test, and the most careful 
calibration showed no variation in diameter of the bore. 

The cylinder was then bored out and lined. Calibration 
gave the diameter of the chamber 5-000in. After the first 
two discharges, the diameter was found to vary from 4-999in. 
to 5-000in., seeming to indicate that the liner had been 
shaken into position by these blows. From that time on to 
the end of the test no change could be observed. ‘The 
result of the above test is to demonstrate beyond question the 
strength of the Brown system of gun construction. No one 
witnessing test but would be satisfied that the cylinder would 
stand any reasonable number of discharges of 53,0001b. per 
square inch pressure. And although but one shot has been 
fired at that pressure, I am confident that the same is true 
for pressures of 58,0001b. per square inch.” 

Another point of interest is the action of the liner. The 
most careful examination could not detect the slightest dis- 
placement of the liner, except the setting into position, 
during the first two shots, under less than 28,0001b. pressure. 
This was probably due to the method of insertion. There 
being no hydraulic ram convenient, the liner was driven in 
by blows. 


100,000 Ib. per square in. 
0°50in. 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justice RoMER.) 
HOPKINSON ?, THE ST. JAMES’ ELECTRIC LIGHT COMPANY. 


On the 2nd inst. this action was commenced, and proceeded until 
midday on the 7th inst., when, after the examination of two 
witnesses for the defendants, the plaintiff’s counsel said they were 
taken by surprise with regard to the evidence of one of these 
witnesses as to alleged anticipation of the plaintiff’s patent, and, 
on their application, the furtber hearing of the action was 
adjourned till next Monday, with liberty to either party to apply 
in the meantime. 

The action concerns the three-wire system of distribution, and is 
taken by Dr. John Hopkinson for an injunction and incidental 
— in respect of alleged infringement of his patent, No. 3576 of 


Sir Richard Webster, Q.C., Mr. Aston, Q.C., Mr. Moulton, Q.C., 
and Mr. Hopkinson, Q.C., are counsel for the plaintiff ; and Sir 
Horace Davey, QC., Mr. Finlay, Q C., and Mr. Roger W. Wallace 
for the defendants. 

Including Mr. Justice Romer and the plaintiff, there were three 
first and one second wrangler in the case. 

The case will be the more readily understood if reference is made 
to that part of the patent specification which is chiefly the subject 
of the proceedings, and to the diagram connected with it. The 
a is dated July 27th, 1882, and was amended on June 22nd, 

$91, but the amendment does not appear to affect that part 
which refers to the three-wire system. The latter is juntied te 
the aid of a diagram marked Fig. 5, of which we give a reduced 
copy, taken from one of the exceedingly badly printed, and in 
some respects illegible drawings attached to the specifications as 
obtained from the Patent-office Sales Department. The following 
extract explains this diagram :—‘“‘ For the purpose of economising 
the cost of main conductors I place two dynamo machines in series, 
and I {place two systems of lamps or other appliances consuming 
electricity of approximately equal capacity also in series, A main 
conductor is taken from each extreme pole of the two dynamos, 
and a smaller conductor from between the two dynamos to points 
between the two systems of lamps, this intermediate conductor 
serving to bring back to the central station any electricity required 
for one system of lamps in excess of that required for the other 
system of lamps. The iron casing used to protect the two main 
conductors may be used as intermediate conductors. More than 
two dynamos may be placed in series, and more than one inter- 
mediate smaller conductor may be used on the same principle as is 
above described. In order to combine the advantages of com- 
ratively high potential in the feeding conductors with 
ower potential in the houses in which the electricity is 
used, I make use of a system of three conductors in combination 
with two dynamo machines coupled in series. The system is 
shown di mmatically in Fig. 5, where A B represents the two 
dynamos, C D and EF represent the extreme conductors, which I 


will call the positive and negative conductors, and GH represents 
the intermediate conductor. The positive pole of the dynamo 

hi i ted ductor C D and its negative pole to 
Onthe other hand the positive — of thedynamo 
is ted to the conductor G H and its negative pole 
to the conductor EF. The houses to be —— are divided into 
two approximately equal parts, preferably the houses being taken 
alternately. The houses of one part are supplied between the 
conductor C D and the conductor G H, and those of the other part 
between the conductor GH and the conductor EF. The inter- 
mediate conductor G H may be of much smaller dimensions than 
either of the other two, as it has only to carry the difference of 
current consumed by the two divisions of consumers, that is, those 
connected with the conductor C D and those connected with the 
conductor EF. It need not be insulated, and indeed it may be 
replaced by the iron or other metallic covering often used to pro- 
tect the copper conductors. In cases where the two divisions of 
cousumers may be safely assumed to have a very approximately 
equal consumption at all times, the intermediate conductor G H 
may be replaced in part by the earth, and the negative pole of the 
dynamo machine A and the positive pole of the dynamo machine B 
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series.” One outer wire formed the “ flow” conductor of One 
dynamo, and the middle one the “return.” The middle wire was 
coupled up as the “flow” conductor of the second dynamo, ang 
the other outer one as its ‘‘return.” Hence the middle ong only 
served to convey the “balance” of the two systems, hence could 
be of much smaller dimensions. The house installations were dig. 
tributed equally between the two systems—preferably house } 
house alternately—so that the result practically was that the 
dynamos worked ‘‘in series,” and the middle conductor had not 
much current to — When all the lamps forming one system 
were ‘‘ off,” it was uced to the old two-wire system, but’ com. 
mercially and practically this never occurred. 

Sir Horace Davey, 3.. (with whom are Mr, Finlay, Q.C,, ang 
Mr. Roger W. Wallace), for the def ts, in opening their case 
contended that even if the specification showed a system of distri. 
bution by incandescent lamps, the system had been already known 
and mabe § for arc lighting, and there was no invention in applying 
it to incandescent lighting. 

Several witnesses, including Sir Frederick Bramwell, worg 
examined on the plaintiffs’ side ; and several, including Mr, J, }, 
Andrews, were examined for the defendant, and it was Mr. 




































































be connected together and to the earth. This system may be 
extended by using more than two dynamos in series, and dividing 
the consumers into as many groups, there will then be two large 
conductors connected to the extreme pole of the dynamos and a 
number of smaller intermediate conductors, one less than the 





number of hines, each c¢ ted to the junction of two machines | 
of the series.” | 
The claim which refers to this invention is:—‘ Second. In a | 


system of electrical distribution or supply, the employment of three | 
—or more—conductors in combination with two—or more—dynamo | 
machines in series, substantially as hereinbefore described with 
middle conductor be continuous or be replaced by an earth return, 
as set forth.” 

From this it will be seen that the arrangement adopted by Dr. 
Hopkinson enabled him approximately to double the electro- 
motive force in an incandescent circuit, because no part of the 
house circuit, or any one part of the N% circuit other than the 
feeder, can have more than half the E. M. F. of the feeder, minus 
the resistances other than lamp resistances, In practice the triple 
wire arrangement saves about forty per cent. of the copper which in 
most cases would be otherwise necessary. It will be further seen 
that the arrangement of circuits is sach that whatever the propor- 
tion of lamps in circuit, the E. M. F. of the remaining lamp 


mains is unaffected by their consumption, the central wire 
bringing back to the machines any electricity not required by any 
lamps in circuit, as determined by their resistances. 

Sir RicHaRD WEBSTER, in opening the plaintiff’s case, said the 
rights under the patent in question had been disposed of by Dr. 


infringement. Two inventions were covered by the patent. One 


a part of the patent claimed too much, though it was not suggested 
by the plaintiff that they had infringed that portion of it. The 
part alleged to have been infringed was that which covered an 
invention of great importance in electric lighting known as ‘‘ the 
three-wire system,” which was used only in connection with incan- 
descent lamps. This invention only related to the conductors, 
One of the commercial difficulties in the way of successful electric 
lighting was-the great expense of large copper conductors, 
and in this respect the present inventor had effected a great 
saving. The three-wire system was invented almost simul- 
taneously by Dr. Hopkinson and—in America—by Mr. Edison, 
and was applicable to the ordinary modes of generating elec- 
tricity, whether by means of dynamos or secondary batteries. 
It was found that the cost of conductors could be lessened by con- 
veying the current at a high pressure, and the device adopted was 
to arrange the lamps in a combination of “parallel” and 
‘*series.” A certain number were placed in series, and then 
several series so arranged were placed “‘in parallel,” so that the 
current on dividing, when leaving the outgoing—or ‘‘ flow ”—con- 
ductor, passed through several parallel sets of lamps in series on 
its way to the “return” conductor. The difference of potential 
required was much greater than in a purely “parallel” system, 
and thus the current could be genera’ at a much higher 
pressure. Taking the difference at the mains at 100 volts, then 
each series of lamps would consist of two 50-volt lamps, or four 
25-volt lamps, and so on. This device, however, did not secure 
equal difference of potential at each lamp, for the turning out of 
one series only caused a redistribution of current amongst the 
others. The fall of pressure between two points on a conductor 
measured in volts was equal to the product of the resistance of 
that part of the conductor in ohms by the current in amperes. As 
the resistance in each lamp was fixed by the dimensions of its 
filament, the amount of current passing through it was proportional 
to the difference of pressure. ence, if this difference of pressure 
be not kept constant, the current would vary; if too large, it 
would destroy the lamp very soon; if too small, it would not give 
light. Again, in a complete circuit the total difference of pressure 
at the dynamo ends of the main was distributed throughout the 
circuit in proportion to the resistances of its parts; that was to 
say, the fall in pressure along the circuit varied from point to 
point with its resistance. If the pressure at the engine-room be 

intained tant, the turning on or off of house installations 
varied the resistance of the middle portion of the system, and 
hence varied the distribution of pressure throughout the circuit, 
and so varied the difference of pressure between the mains at the 
lamps. More lamps being turned on tended to diminish the 
effective difference of pressure. It was essential to keep the 
difference of pressure constant at the lamps, and not at the 











engine-house. The plaintiff’s invention consisted in using three 
conductors instead of two, coupled up with two dynamos “in 


reference to Fig. 5 of the accompanying drawings, whether the | 


circuit remains the same, because the difference in potential in the | ray gr goer gy ee 





WY ww 
—_——— _——> -— q -_<—-— L 
c c 
—_—— _———> —_—— —_- > 2 — an —: HE 
c L Cc 
E —_—_—<=_ _——<— 4 ——- = E 
Encinecr “ 
) | 
| 
+1 < Aan, 


DIAGRAM OF THE THREE WIRE SYSTEM 


Andrews’ evidence concerning the use of alternating Siemens 
machines, wound for and baving three terminals and used with 
three mains, which caused the surprise above referred to; Mr, 
Andrews stating that in using the three wires, the third of which 
—like the others—were brought back to the machine, it had been 
found that by certain arrangements of the lamp circuits the 
automatic balancing which secured equal difference of potential was 
arrived at, 








HARDENING CIRCULAR CUTTERS. 
Mr. G. F, Hrvkrns, of the St. Paul and Duluth shops at Glad- 


| stone, Minn., writes to Sparks as follows:—On the subject of 


bardening circular cutters of 4in. or 5in, diameters with knife- 
cutting edge, a few remarks may be in order. These cutters try 
the patience of the toolsmith to an exasperating degree, while the 
losses from cracking and from pieces breaking out of the cutting 
edge are a serious item of expense, If therefore I am not tres- 
passing upon ground already covered, I will offer a suggestion or 
two, based upon experience, which may not only aid in obviating 
mishaps with this kind of cutter, but also with other kinds of tools 
of unequal bulk or of uneven shape, which would cool quicker in 
One mode of treating these cutters— 
so as to equalise their bulk as much as possible—is to drill 
holes in the thick parts, and this is a good way; but to 
determine just where and how many, and how large the holes should 
be to equally proportion the cubical contents, requires a degree 


| of judgment and mathematical ability beyond the limit of most tool- 


only had been infringed; but both parts of the patent were | 
attacked by the defendants, and it was open to them to say that | 











‘ | smiths, nor can the smith always have at hand a mechanical expert 
Hopkinson for a large sum, but he was still legal owner of the | 


patent, as a trustee, and was the proper person to sue for its | 


to consult, and if he could, it is by no means certain that the 
latter would be correct in his estimation of what ought to be 
abstracted to equalise the cooling process. I therefore take re- 
course to the rule of finger and thumb, good horse sense experience, 
as follows: I heat the edge of the cutter to the hardening heat, a 
heat which I find to be surprisingly low on account of the reduced 
area and the slow conduction of heat away from the edge through 
the particles towards the centre of the piece. The next important 
thing to overcome is tension, which can be done by distributing 
proportionately the heat of the part that is required to be hard 
over all of the portion that does not need to be hard, The object 
of this is to lessen the risk of cracking in hardening by having the 
steel act —o throughout so as to render the cooling simul- 
taneous, To do this requires patience, care and good judgment. 
I place the cutter on a long mandrel and rapidly revolve it 
in a brisk fire, in order that the edge may be brought to a 
hardening heat before the body gets hot, and if the edge appears 
to be getting too hot, I extract or diminish the heat by means of 
the drip or by the application of wet waste, and in this manner I 
humour the steel back and forth until I get it in the right mood 
—and if it is not in the right humour, like people, it may snap. | 
then dip in the usual way and as a general thing my cutter is 
sound, Comments are in order, 

The editor of Sparks adds that it seems to him that this method 
of imparting heat, by conduction from the circumference of 4 
cutter with its exposed edges, is fraaght with danger, unless 
great patience, care and good judgment are exercised to prevent 
the edges from getting too hot. The rapid rotary motion given 
to the cutter is probably the secret of Mr. Hinkin’s success, 








THE BATAVIA EXHIBITION, 1893.—We have received a communi- 
cation from the Executive Committee for the forthcoming Industrial 
and Agricultural Exhibition at Batavia, that on account of the 
unforeseen great demand for space, and consequent proposed 
extension of the buildings, the opening of the above Exhibition 
has been postponed from the lst of May until the 1st of August, 
1893; therefore applications for space may be sent in until lst May 
prox., instead of 3lst of December, as first arranged, 


EarLy NEwsPaPERs,—The Royal Commissioners of the World’s 
Fair, Chicago, have placed at the disposal of Mr. Henry Sell a 
considerable space for an exhibition of old newspapers of the 
world, .¢., copies of the earliest dates obtainable. At the close 
of the Fair it is Mr, Sell’s intention to establish a permanent 
free exhibition of old newspapers in London. Assistance is invited 
from newspaper proprietors and others towards making the collec- 
tion as complete as possible. Mr. Sell thinks that there are still 
many copies of very early dates in existence that will be given to 
the collection when it is understood that the exhibit is to be 4 
permanent one. Contributions—loans or gifts—of ancient news 
papers will be duly acknowledged in a printed catalogue. Com- 
munications on this matter must be addressed to Mr. Sell, Fleet- 
street, London. 
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RAILWAY MATTERS. 


Mucu inconvenience has been caused in the Canadian 
in trade by the inability of the railway companies to cope with 
the glut of grain on its way eastward. 


A TRAVELLERS’ accident insurance system, modelled 
after the plans of existing railroad passengers’ insurance companies, 
has been developed by a Magdeburg—Germany—insurance com- 
pany, and promises to become popular among the German travelling 
public. The policies are to cover not only railroad and steamboat 
accidents, but also all mishaps encountered in wagons, cabs, sleighs, 
horse cars, and omnibuses. The range of the policies is to extend 
from two days to ten years, 


Tur first train on the Overhead Electrical Railway, 
Liverpool, was ran on Tuesday, carrying the directors and their 
friends. The trip was very satisfactory, the behaviour of the main 
engines and dynamos being, we are informed, all that was 
anticipated, and the experiments indicated a very successful issue. 
There were present the chairman of the Railway Company, 
Sir William Forward, and the whole of the directors, Mr, J. H. 
Greathead and Mr. Francis Fox, the engineers, The contractors, 
the Electric Construction Corporation, were represented 
by Mr. Thomas Parker, who received the congratulations of the 
whole of the party. 


Great interest is being shown in the design and con- 
struction, by the Thomson-Houston Company, of the electric 
locomotives to work the Baltimore Belt Line Tunnel. These electro- 
locomotives are required to take trains up a 40ft. incline, and the 
trains are to be of 1200 tons, hauled fifteen miles an hour, or 
400 tons hauled thirty miles an hour. The current is to be taken 
from overbead conductors, of 8 square inches cross section, by 
means of atrolley. The E.M.F, is about 700, and the current for 
each motor 1000 to 2000 ampéres. The armatures are directly on 
the driving axles. The driving wheels are 5ft, diameter ; speed, 
thirty miles an hour ; electric horse-power developed, 1500; weight 
of locometive, 90 tons; drawbar pull, 40,000 lb. 


Proressor J. E. Denton, of Stevens’ Institute of 
Technology, bas been making thorough experiments testing the 
candle power of Pintsch gas and of oil lamps. The subst: of 


NOTES AND MEMORANDA. 


Tue shipping entering the Mersey was in 1800, 
400,000 tons per annum. It is now 10,000,000 tons, 


In a recent number of the Comptes Rendus is a paper 
on the ‘‘ Irrigation Canals of the Rhone,” by M. Chambrelent. 


In Greater London last week, 3596 births and 1901 
deaths were registered, corresponding to annual rates of 32°6 and 
17°2 per 1000 of the estimated population, 


THE deaths registered last week in thirty-three great 
towns in England and Wales corresponded to an annual rate of 
19°6 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. Bolton stood highest 
with 26-9, and Swansea least with only 11°3, 


Tue international canal and river traffic between 
France, Belgium and Germany was 3,012,637 tons in 1891, of 
which 2,125,407 tons were imports, and 887,230 exports. Over 
50 per cent. of the imports is represented by combustibles from 
Mons and Charleroi, while the exports are chiefly comprised of 
goods for Belgium. 


Brass is a very variable metal, every maker having his 
own mixtures and his own methods. A mixture of 4 of copper to 
1 of zinc will give a mixture suitable for pump rods, and having a 
tensile strength of about 14 tons to the square inch. A tough 
brass for engine work has a composition of: Tin, 2; zinc, 2; and 
copper, 13, This allows for some loss of the more volatile metals 
in the crucible. 


Tue total number of letters carried in France during 
1891 was 570 millions, as compared with 312 millions in 1877. The 
number of post cards during the same period increased from 30 to 
41 millions, and newspapers from 192 to 300 millions. The 
number of letters per inhabitant in France is only nineteen, 
whereas in England, where the postage is only one penny, the pro- 
portion is forty-three. 


For the preparation of a so-called artificial gum arabic 
the Rev. de chim. indust.—through Nouv. Remédes, 1892, No. 18 





the report shows that Pintsch gas is capable of affording an illumi- 
nation of 40 candle-power, continuously, in an ordinary four-flame 
lamp, without requiring anything more than the ordinary attention 
to lamps by railroad employés ; whereas the latest improved Argand 
burners with oil, cannot be made to give more than 16 candles per 
burner, and with the best form of flat flame, double wick lamps, not 
more than 8 candles per burner, This, says the Railroad Gazette, 
shows an average of 24 to 5 times more illumination by the gas 
than by the oil, and the tests further show that the heat gene- 
rated from the oil is 50 per cent. greater than that from the Pintsch 
gas. 

A GENERAL classification of the accidents on American 
lines in September gives the following :— 


Colli- Derail- Other 
sions. ments. accid'ts. Total. Per cent. 
WD oe 


Defects of road... «1 «2 — op - a eas SS 
Defects of equipment... .. 9 .. 15 .. 4 .. 28 .. 14 
Negligence in operating Sw EF nc Ca Bs BB 
Unforeseen obstructions =m ss Oa = co DB ce 4 
Unexplained .. 58 33 - 86 .. 48 

118 84 6 203 100 


Thus out of a total of 203, derailments constituted 84, or 45 per 
cent., and of these derailments no less than 39 per cent. were 
unexplained. 


Ir appears that they are not yet tired of experimenting 
with Storage Battery Cars in New York. Ten cars to be propelled 
by electric storage batteries are now being built for the Second 
Avenue line in New York City. The system adopted is radically 
different from others, and the entire equipment, including 
batteries, motors and plant, will be manufactured by the Waddell 
Storage Battery Company. In an experiment made with this 
class of car at Chester, Penn., the Hngineering and Mining Journal 
says, during the winter of 1891-92, the car ran 5000 miles, The 
same thing bas been done here, but they don’t run now. 
The cars will be of regulation style, 16ft. bodies, palace finish and 
of complete appointment. They are to be lighted by an auxiliary 
set of batteries, so the light will be wg yo of grades and 
variations of speed. The batteries are to disposed under the 
seats and contained in two long trays. They will be removed from 
the ends and not from the sides. Each car will be equipped with 
two motors; either will be of sufficient power to handle the car 
under ordinary conditions, 


Tue labour trouble inconsistencies seem as great in the 
States as here, An American contemporary says a singularly 
aggravated instance of the folly of “ organised labour” took place 
last week on the lines of the Atchison, Topeka, and Santa Fe. An 
operator named Barker sent out a telegram signed by Mr. Ramsey, 
Chief of the Order of Railway Telegraphers, and declaring a strike 
of operators on the whole system. The result was that the day 
operators, having made the y arrang ts to get trains 
to passing points, all struck, and the night operators also refused 
to goto work. For twelve hours the freight business of the road 
was completely tied up, and 2000 operators were idle. Passenger 
trains were kept moving by schedule, and it is said witb very little 
delay. Mr. Robinson, vice-president and general manager, imme- 
diately endeavoured to get into communication with Mr. Ramsey, 
but had some difficulty in doing so. He finally secured an order 
for the operators to return to work, and a statement from Mr. 
Ramsey that the order to go out was a forgery. The press dis- 
patches added, ‘‘ Barker Coe been discharged.” We should 
suppose so, But what a startling instance this is of the power for 
evil that is put into the hands of the individuals or little groups of 
individuals who rule those great organisations, and what a startling 
instance it is of the surrender on the part of the great bodies of 
men of their liberty of action, It is nonsense to talk about the 
tyranny of capital so long as employés are willing to subject them- 
selves to the tyranny of trade unions, They apparently have the 
sort of treatment that they like. 





_ THE record of train accidents on American railways 
in September includes 113 collisions, 84 derailments and six other 
accidents, a total of 203 accidents, in which 93 persons were killed 
and 235 injured, These accidents are classified by the Railroad 
Gazette as follows :— 


Crossing 
Collisions. Rear. Butting. and Total. 
other. 

Trains breakingintwo .. .. .. 8 — . << 9 
NOON MWNOR Ss cas xd dc coe BO us BR Pace 
Failure to give or observe signal .. 6 2 « 4 .. 12 
Mistake in giving or eres | 5 ae 5 

Se ae a aS) sare : = 
Miscellaneous .. as co oe ee ae: Seger 
UBER PIBOE 5, oc ce ce) ce oe 1S I wa SE ue B 
WH” nar cs! ag oe an, ca 36 84 113 


Derailments: Broken rail, 3; loose or spread rail, 3; defective 
bridge, 1; defective frog, 1; bad track, 2; broken wheel, 3; 
broken axle, 6; broken truck, 3; broken car, 2; loose wheel, 1 ; 
misplaced switch, 9; unfastened switch, 2; careless running, 1; 
track repairers, 1 ; bad loading, 1 ; derailing switch, 1 ; toosudden 
application of brakes, 1 ; open draw, 1; animals on track, 2; land- 
slide, 2 ; washout, 1; malicious obstruction, 1 ; accidental obstruc- 


tion, 2; malici laced switch, 1; unexplained, 33 ; total, 





84, Other accidents: Boiler explosion, 1; cars burned while 


total Bs 1 v various breakages of ~~ wane 3; other causes, 1 ; 


‘otal number of accidents, 


pp —gives the following process: 10 kilogrammes linseed are 
boiled with 80 kilogrammes sulphuric acid and 100 liters of water 
for three or four hours, The liquid is then filtered and four times 
its volume of alcohol is added. The precipitate is collected, 
washed and dried. The product is amorphous, colourless, insipid, 
and gives with water a thick mucilage. 


In London, 2767 births and 1491 deaths were regis- 
tered last week, or 11 above and 112 below the average number in 
the corresponding weeks of the past ten years. The annual death- 
rate per 1000 from all eauses, which had been 17:1, 17:7, and 18°5 
in the preceding three weeks, fell last week to 182. During the 
four weeks ending on Saturday last the death-rate averaged 17°9 

r 1000, being 1‘2 per 1000 below the mean rate in the correspond- 
ing periods of the ten years 1882-91. 


REcENT experiments made in this country show that the 
introduction of pure oxygen in the glass-melting pot facilitates the 
melting, and an economy in fuel is claimed. The gas is introduced 
into the crucible through a platinum tube, which terminates in a 
spiral perforated on its under side, The gas is at first introduced 
very slowly, the quantity being gradually increased toward the 
last. It is said that the effect is to hasten the operation, which 
permits of an increased number of meltings per pot, and giving a 
glass free from bubbles. 


TuHeRE has just died in Rome a well-known French 
engineer, M. Alexandre Brisse, whose name is chiefly associated 
with an important drainage undertaking in Italy. M. Brisse was 
born in Paris in 1820, He undertook to drain the celebrated lake 
Fucino, on which the Emperor Claude held naval combats, an 
amusement which cost the lives of several thousands of com- 
batants. The work involved an expenditure of £1,200,000, and 
provided the owner, Prince Corbonia, with 15,000 hectares of land, 
which has long been in profitable cultivation. 


A SUBSIDENCE took place last week in the Warren, 
near Folkestone, similar to a number which have periodically 
occurred in the same locality. The most serious subsidence took 
place fifteen years ago, when a slip fell from the face of the cliff, 
and filled up the South-Eastern Railway cutting, killing two men, 
The present slip is in East Wear Bay, where the chalk cliffs dis- 
appear, and a substratum of gault crops up and forms the surface. 
A cottage narrowly missed being taken withit. It is about five 
hundred yards south of the South-Eastern Railway. 


A NEw theory with regard to the glacial drift was put 
forward by Mr. De Rance, of the Geological Survey, at the 
meeting of the Manchester Geological Society on Tuesday. Mr. 
De Rance stated that the result of his investigations in the western 
slopes of the Pennine, as te the glacial drift, had led him with 
some reluctance to adopt the view, that the erratic blocks derived 
from South-West Scotland, and the English Lake District, with 
broken shell fragments occurring up to 1330ft., were remnants left 
by land ice, extending across the country, and filling up the valleys 
with “lobes” of ice to that level, and were not deposited during 
a period of ‘‘submergence,” as formerly held by himself and others, 


A RE-DETERMINATION of the mechanical equivalent of 
heat has been made by M. C. Miculescu at the Sorbonne. The 
method was that of water friction at constant temperature. The 
liquid was enclosed in a cylindrical vessel with three envelopes, 
Water was kept circulating round the innermost one at such a rate 
that the difference of temperature of the water at entrance and 
exit was constant as measured by a thermopile. The heat thus 
derived from the water inside could be estimated by the quantity 
of water passed through. The water inside was stirred by vanes 
mounted on an axial shaft kept rotating by a Gramme machine of 
1-horse power running at 1200 revolutions per minute. The expen- 
diture of work was measured by making the whole apparatus its 
own dynamometer. It was suspended so as to turn round the 
common axis of the stirrer andthe motor. The resistance met with 
by the former tended to turn the apparatus in the direction of revo- 
lution of the latter. It was kept stationary by a weight attached 
to an arm exerting a measurable couple. Nature says: ‘* The 
mean of thirty-one values ranging from 426:21 to 427°12 was 
426°70 in kilogrammetres per calorie, or 4°1857x107 ergs. For 
the normal scale of the hydrogen thermometer this would be 426°84. 
This is lower than the usually accepted figure.” 


Proressor W. Crookes and Professor W. Odling, in 
their report on the London Water Supply for the month of 
September, are able to give an excellent account of the 182 
samples which they analysed. All were found to be perfectly 
clear, bright, and well filtered. In respect to the smallness of the 
proportion of organic matter present, the character of the water 
furnished by the seven companies continued to be entirely satis- 
factory, the mean amount of organic carbon in the Thames-derived 
supply, for example, being ‘118 part, and the maximum amount in 
any single sample examined being but 145 part in 100,000 parts of 
the water—numbers practically identical with those of the previous 
month, or ‘115 part for the mean, and 1°52 part for the maximum 
amount, The average for the past six months, in the case of the 
Thames-derived supply, has amounted only to ‘116 part of organic 
carbon in 100,000 parts of the water, with a maximum, twice met 
with, of ‘152 part in any individual sample. The authors of the 
report do not expect that with the coming on of autumn and 
winter this low average will be much longer sustained. They note 
that the water supply to London is habitually at its best during the 
hot season, when a high quality of the supply is more especially 





called for. 





MISCELLANEA, 


THE name of the makers of the Green’s Lubricator for 
solidified oils, illustrated in our impression of the 28th ult., is 
W. J. Edwards and Co., not Edmunds and Co. as given. 


An order for a new cruiser, to be called the Casaini, 
has been given by the French Government to the Forges et 
Chantiers de la Méditerranée, Its cost is estimated at £200,000. 


AN excellent likeness of the late Cyrus W. Field, who 
was born in Stockbridge, Massachusetts, in 1819, and died in New 
York on the 12th of July last, appears in the Electrician of a 
recent date. 


On the occasion of the Chicago Exhibition dedicatory 
fetes, commemorative medals were distributed to the artists, 
architects, and to four engineers on Mr. Burnham’s staff. The 
engineers who received the medals are: E. C. Shankland, chief 
engineer; J. W. Alvord, engineer, grades and surveys; W. S. 
MacHarg, engineer, water supply and drainage; Frederick 
Sargent, electrical and mechanical engineer. 

Wir# reference to the notice which was published on 
the 20th ult. relative to the invitation issued by the Bulgarian 
Government for tenders for certain works in connection with the 
construction of a new harbour at Bourgas, the Secretary of State for 
Foreign Affairs has received from her Majesty’s representative at 
Sofia a translation of a further official notice announcing that the 
adjudication of the tenders has been postponed to March 12th, 1893. 


Important works are likely to be commenced shortly 
at Havre,in order to render the port accessible to large ocean 
steamers during six hours of every tide, and to enlarge the entrance 
to the harbour. The projected improvements also include a long 
pier to run far out tosea. The total cost is estimated at twenty- 
seven million francs, of which, Transport says, the Chamber of 
Commerce has ivoted one-half as a subsidy, to be paid to the 
State within eight years from the commencement of the work. 


THE trustees of the River Weaver Navigation are about 
to apply for Parliamentary powers to connect the fixed bridge over 
the river at Northwich into a swing bridge. This is rendered 
necessary by the continued sinking of the ground in the neigh- 
bourhood, owing to the abstraction of brine, while the improve- 
ments carried out have enabled larger craft to navigate than could 
find accommodation formerly, and these when light are unable to 
pass freely under the bridge, and unless the navigation is to suffer 
damage, the change to a movable bridge is inevitable. 


Ow the 4th inst. the Lord Mayor attended at Smith- 
field Market to inaugurate the lighting of the markets by elec- 
tricity, which has been carried out by Messrs, Julius Sax and Co. He 
said he thought the Corporation of London might be deservedly 
proud of being the first public body in the world to have its markets 
lighted by electricity. The markets were increasing in usefulness and 
importance every day. The weight of goods received during the 
present year was 8332 tons in excess of the corresponding period of 
last year. The number of incandescent lamps to be fitted on the 
premises of tenants in the markets reached 12,000 of from 15 to 
50-candle power each, and the main avenues would be lighted with 
100 lamps of 50-candle power each. 


CELLULOSE is now being used as a covering or protect- 
ing shell for bottles. It is intended to take the place of the straw 
coverings at present in very general use. Sheets of common 
cellulose are stamped with fairly deep indentations, oval in shape, 
about lin. long, less than 4in. wide, and about the same distance 
from each other. The sheets are then cut into strips of the length 
of a wine bottle, and sufficiently long to go twice round it. They 
are then rolled round the bottle with the hand, so as to form a 
double shell, and are fastened together near the top and bottom 
with a metal sprig, so that there is a double protection to the 
bottle. The raised surface is outside and the indentation within, 
the protuberances resembling cocoons in shape and size. The 
indentations are so made that when the cellulose is rolled together 
they do not all fit into each other, but generally upon the flat 
surface. Thus great elasticity and power of resistance are given 
to the shell when on the bottle, so that it can be thrown upon the 
floor on its side without breaking, and the same resistance is 
offered when the bottles are packed. The covering also fits 
tightly, and does not lose the bottle in handling. Besides this 
saving in breakage, it is said that bottles covered with cellulose 
can be packed more closely than with straw, thereby saving boxes 
and freight. It is perfectly clean, more durable than straw, and 
is a non-conductor of heat. The cellulose shells in Mayence cost 
about 5s. a thousand more than straw, but otherwise they are in 
every respect more economical, 


Tue Geneva correspondent of the Economiste Francais 
states that the increase in the number of telephone lines since the 
new tariff came into operation, about two years ago, has been very 
remarkable. Previous to that, there were 61 telephone lines, with 
6944 speaking stations and a revenue of abcut £44,000, the annual 
subscription being £6, with no limit to the number of conversa- 
tions. The new tariff lowered the subscription to £3 4s.—80f.— 
and the result is that at the beginning of the present year there 
were 101 telephone lines, with 12,595 speaking stations, this being 
equivalent to an increase of 81 per cent. The length of lines is 
3225 miles, while there are 13,340 miles of wires, the principal 
lines being those of Geneva, 2176 stations; Zurich, 1712; Basle, 
1522; Lausanne, 806; Berne, 753; and St. Gall, 596. The total 
number of messages between residents in the same town was 
6? millions, while there were 687,000 conversations exchanged 
between different places. The new law stipulates that each sub- 
scriber shall be entitled to only 800 conversations in the course of 
the year, and pay a halfpenny for each one over that number, but 
over 78 per cent. of the subscribers kept within the prescribed 
limits. Although the total receipts amounted to £65,400, the 
expenses incurred in putting down new lines and increasing the 
staff were so great that the net receipts were about 4 per cent. 
less than in the year previous to the passing of the new law, but for 
all that the profit derived by the State is so large that these ex- 
penses will soon be paid off, and a surplus will soon be available. 


THE great incandescent lamp litigation in America was 
ended on October 4th by a decision of the United States Circuit 
Court of Appeals, the Court of last resort, sustaining the Edison 
patent No. 223,898, dated January 27th, 1880. The opinion, pre- 
pared by Judges Lacombe and Shipman, lays stress on the practical 
results achieved by the invention, and holds that substituting a 
carbon filament for the platinum wire described in Edison’s French 
patent of 1879 was a patentable improvement. The opinion says:— 
‘¢ Edison’s invention was practically made when he ascertained the 
heretofore unknown fact that carbon would stand high temperatures 
without disintegration, even when very attenuated, if operated in a 
high vacuum.” This decision is the last of three important ones, 
all of which have sustained the Edison patent. The first was delivered 
by Justice Bradley, of the United States Supreme Court at McKees- 
port, Pa., in 1889, The second was handed down by Judge Wallace, 
of the United States Circuit Court, a few months ago. The 
Edison Company will be entitled to a heavy accounting from manu- 
facturers of incandescent lamps for past profits, but the patent 
has a little over four years more to run, so the public will not have 
to pay increased prices for lamps very long, if the prices are raised. 
Another important electrical patent case decided on the same day 
by the same court was that of the Brush Electric Company +. 
The Electric Accumulator om ge in which the plaintiff’s 
patent, No. 337,299, was sustained. The defendants in the case 
owned the Faure patent, dated January 3rd, 1882. These two 
patents were the subject of an interference case in the Patent- 
office, but the Brush patent was finally granted. The patent thus 
sustained is a fundamental one. Another patent of the Brush 
Company, No. 266,090, involved in the same suit, was held by the 





court to be not infringed. 
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NEW STEAM FIRE ENGINE FOR THE BOMBAY 
FIRE BRIGADE 


THE fire engine illustrated is one of a series of five recently 
made by Messrs. Merryweather and Sons for the Bombay 
Municipality. In general design it is similar to those con- 
structed by them for the Metropolitan Fire Brigade, but of 
greater capacity. In order to reduce unnecessary weight the 
usual gun-metal distance piece between the pump and cylin- 
der is replaced by three turned steel stays, the two upper ones 
carrying the crank shaft bearings. The bent crosshead, a 
speciality of the makers, is used, so that while the whole 
machinery is short and compact, a long connecting rod is 
admissible, which insures much freer running than could be 


obtained by a slotted crosshead or other arrangement usually | 


used to shorten up the engine. A twenty foot length of 
suction, not shown, is carried on the engine, always attached 
to the pump, and the delivery outlets are fitted for improved 
instantaneous couplings. 

A light fly-wheel of large diameter is provided in order 
that the engine may be worked at slow speed if required. 
The outside of the pump is triangular, and the two side 
covers are made removable in one piece with their respective 
valves. The pump is also fitted with a bye-pass in case it is 
‘required to work from a limited water supply, or through 
long lines of hose. A large hose-box, forming seats for fire- 
men, is fitted on the front of the engine, and the whole of 
the machinery is accessible from the back, so that the stoker 
can attend to the fire and the engine without moving from 
his post in the rear. 

Our illustration shows the various points alluded to, and 
the whole forms a light, powerful machine, and is capable of 
delivering water under high pressure, 360 gallons per minute, 
and this series of engine will form a valuable addition to the 
Bombay Fire Brigade. Engines of the Metropolitan type 
have also been constructed for the Kidderpore Dockyard, the 
Government factory, Dum Dum, Gordon Mills, Calaba Jute 
Mills, Rajah of Nepaul, Japan Admiralty for Yokohama, 
— - eee other departments and towns at home and 
abroad. 








THE TALLEST WROUGHT IRON CHIMNEY IN 
GREAT BRITAIN. 


THE annexed illustration is from a photograph of a large 
wrought iron chimney, erected at Darwen in North Lanca- 
shire, by the Pearson and Knowles Coal and Iron Company, 
of Warrington, for the Darwen and Mostyn Iron Company. 
It was designed by Mr. J. T. Smith, of Rhine Hill, Stratford- 
on-Avon, and the Pearson and Knowles Coal and Iron Com- 
any, to supersede brick stacks of the ordinary description, 
which were used for carrying off the gases from the blast 
furnaces of the Darwen and Mostyn Iron Company. This 
chimney is 275ft. high from foundation to top, and the tallest 
iron structure of its kind in Great Britain. Shortly after 
erection, and before more than half the lining was in, it with- 
stood without injury, and in a perfectly satisfactory manner, 
one of the severest gales experienced for many years. 

The following are a few general particulars of this chimney. 
As stated above, the total height, including foundation, is 
275ft.; height from bottom of base plate to top of chimney, 
260ft. 6in.; distance from bottom to top of cone, 28ft; 
distance from top of cone to top of chimney, 232ft. 6in.; 
taper from bottom to top of cone, 10ft. 6in.; taper from top 
of cone to top of chimney, 6ft.; number of tiers of plates, 66 ; 
total number of plates in chimney, 308; diameter of base 
plate, 27ft. 6in.; base plate made in six segments ; number of 
rivets used in construction, 17,000; twelve foundation bolts, 
16ft. 3in. long, by 2}in. diameter, with swelled and screwed 
ends ; total weight of ironwork, 114 tons 7 cwt.; thickness of 
brick lining at bottom, 1ft. 6in.; thickness of brick lining 
at top, 3in.; time occupied in erection of 


| 


ironwork, | recommendation to the system. 


lining, about 1100 tons; total weight of a brick chimney same 
height, over 3000 tons. 

This system of construction, for chimneys about the same 
height, has many advantages. These should receive the 
careful consideration undoubtedly due to them by all 
interested in the subject. In the first place, there is a saving 
in the cost as compared with a chimney of similar height 
built in any other manner. The time occupied in erection is 
also much shorter, and, under certain circumstances, this 
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WROUGHT IRON CHIMNEY AT DARWEN 


must be a considerable advantage, especially as the work is | 


not affected or stopped by frost. It is well-known that the 
uncertain and imperfect nature of ground upon which a 
chimney may have to be constructed is often a source of 
grave anxiety to owners of chimneys, architects, and builders. 
If, therefore, a reduction from the ordinary weight can be 
effected by building with iron, without at the same time in 
any way impairing the margin of safety, this should be a 
It is proved that iron 


11 weeks; total weight of chimney, including foundationsand ' chimneys are of much less weight. There is also the satis- 





, faction of knowing that chimneys built in this way are 

necessarily free from the liability to sudden collapse, and to 

| cause accident by material falling from them, due in brick 

| chimneys to the cracking and displacement of the external 

| surface, caused by the high temperature of the gases, or 

| defective workmanship. An additional advantage of this 
form of construction, to the Darwen and Mostyn Iron 
Company, is the freedom from damage, to their chimney by 
excessive heat, produced in the manufacture of ferro 
manganese. 

In America there are many wrought iron chimneys erected 
in connection with different works. The Pennsylvania Steel 
Company have no less than eight such chimneys, varying in 
height from 110ft. to 170ft. The Cleveland Rolling Mill 
Company, Ohio, has one 213ft. high. In France and Russia 
iron chimneys are also used. M.M. Schneider and Company 
have one at Creusot, France, 280ft. high, and Mr. Bhekoldin, 
of Kineshnia, Russia, has one at his paper mills, 170ft. high. 
There are also several smaller chimneys of the same kind in 
this country, in addition to that at Darwen already described. 
The Pearson and Knowles Coal and Iron Company, Limited, 
has seven, varying in height from 50ft. to 87ft. The Acklam 
Tron Company, Limited has two, 165ft. high, at the Acklam 
Iron works, near Middlesbrough. There is one at Messrs. 
B. Heath and Sons works, Stoke-on-Trent, and also at the 
Nine Elms Cement Works, and several at different ironworks 
in the Middlesbrough district. 

The tallest brick chimney in the United Kingdom is at 
Glasgow. It is 468ft. from bottom of foundation to top of 
coping ; diameter outside at ground line, 32ft.; at top, 13ft. 4in. ; 
thickness of brickwork at bottom, 5ft. 7in.; at top, 1ft. 2in. 
No piles were used in the foundation; the blue clay upon 
which the chimney was built proving satisfactory. One 
million and a-half bricks were used in its construction, and 
the time occupied about three years. Total weight, about 
8000 tons ; total cost, about £8000. The next tallest chimney, 
also at Glasgow, is 455ft. 6in. from bottom of foundation to 
top of coping ; outside diameter at foundation, 50ft ; at ground 
line, 40ft; at top, 13ft. 6in. 

A short account of the successful demolition of a tall brick 
chimney may be interesting. Some years ago the tall circular 
brick chimney at Messrs. Muspratt’s Chemical Works, 
Warrington, 406ft. high, 46ft. diameter at base, 17ft. dia- 
meter at top, was destroyed by gunpowder. The works 
having been moved to another locality, the chimney was not 
required. Mr. Stephen Court, engineer and architect to the 
St. Helens Canal and Railway Company, superintended these 
operations. A number of holes were dug round the base, and 
fourteen charges of gunpowder inserted. These charges were 
fired at 2.30 p.m. Nine charges exploded without any 
apparent damage to the stability of the chimney, but the 
report of the tenth had no sooner been heard, than the 
chimney was seen to be rent from top to bottom, and the 
huge mass disintegrated from the base upwards. The 
chimney fell very nearly within the circumference of its own 
base. No accident occurred. 

We understand that a steel chimney, 350ft. high, is now 
being constructed at. the Chicago Exhibition. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TyNE.—A meet- 
| ing of this club was held at the Durham College of Science on the 
| evening of November Ist, when Mr, E, Towers, jun., read a paper 
on ‘‘Hydraulics.” The chair was occupied by Mr. E, Towers, 
sen. Commencing his paper with the early application of water- 
| power to machinery, as in the Tromp-blower and Brahma press, 
| and after treating generally on hydrostatics, he went into a detailed 
| description of hydraulic hinery in tion with docks. 

Starting with the accumulator, the lecturer treated very fully the dif- 

ferent designs and arrangements of engines, pumps, cranes, hoists, 

&c., illustrating the same by numerous Jantern slines and diagrams. 

An interesting discussion followed, and the usual vote of thanks 

to the reader of the paper and the chair terminated the pro- 
| ceedings. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
, correspondents. ) 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Srr,—I do not wonder that ‘‘Trader” judged my last letter to be 
‘‘incoherent”—as to its ‘‘incivility” presently—if he really thought 
he found in it grounds for reproaching me with being densely 
ignorant of agricultural life in the United States, or for assuring 
me that the American country peasant is not, and cannot be, a 
large consumer of imported goods. In the whole of my letter there 
is not one word claiming the smallest acquaintance with American 
agricultural life, nor any hint that I expected the American 
peasant to use imported goods. To deny knowledge not claimed, 
and to refute a statement not made, is quite in ‘ Trader’s” best 
manner, but his manceuvre may have interest apart from the light 
it throws upon his ‘‘civility,” and his controversial methods. For he 
may really believe, after a!l, that when one writes about English 
goods being taken in exchange for American corn, one expects 
those goods to be used by the identical people who grow the corn. 
The belief is nonsense, but he writes as if he held it; and whether 
he does or does not, plain speaking is equally called for. For 
‘*Trader” is not wholly foolish ; he can learn when he chooses. 
He provoked my first letter by the outrageous statement that “ if 
we want to buy corn, &c.—from the Americans—we must ~~ for 
it not in goods but in gold. This we decline to do because we have 
not got the gold, consequently we have to sell at reduced rates.” 
In reply, I pointed out that since we could buy corn elsewhere, 
and the American farmer wanted to sell, it was he, and not the 
English buyer who must give way, with the result indeed that 
the American farmer says he cannot make a living—a fact 
which he correctly imputes to the McKinley tariff. The same 
thing has been since argued, excellently well, by ‘‘ Nemo.” 

Now, in this week’s letter I find ‘‘Trader” asking—having a 
different object in view—‘‘if it is a matter of life and death to us 
to sell our manufactures, why is it not the same for the American 
farmer ? Is it not just as important to her—America—to 
sell her wheat as it is to us to buy it! And more so, for we are 
not dependent on the States for wheat, while they are absolutely 
dependent on England for a purchaser.” Excellent wisdom, by an 
apt, if slightly ungrateful, pupil, but it is to be feared the truth is 
that ‘‘ Trader” knew all this just as well when his previous letter 
was written. It suited him then to establish an opposite position, 
and he based it without hesitation on the opposite statement, and 
as airily as though noone kept his back numbers of THE ENGINEER. 
When ‘‘ Trader” learns to write with ingenuousness, I will learn to 
write with “ civility ’—that is, to treat him with respect. 

Our mutual friend, Mr. Printer, in line 5 of my fifth paragraph 
has substituted ‘‘ manufactured” for ‘‘ unmanufactured ” goods ; 
and by the use of the word “of” for “if” after ‘“‘ national 
wealth,” in the last paragraph, he has helped that ‘‘ incoherency” 
which has troubled ‘‘ Trader.” M. H. R. 

Surbiton, November 5th. 


Srr,—When I did myself the honour of addressing you, I had 
no intention of entering into a prolonged correspondence in your 
pages. It would appear, however, that my lengthy letter has not 
satisfied some of your readers, and that they wish to hear from 
me again. It is impossible to resist a claim so flattering. 

Your correspondent, ‘‘M. H. R.,” has, I am sorry to see, failed 
to understand the position which I take in this matter. He, how- 
ever, suspects that I am a Protectionist. I hasten to assure him 
that I am in the ordinary sense of the word neither a Protectionist, 
nor a Free Trader, nor a Fair Trader. I regard the controversy 
now going on in your pages as dispassionately as I would regard 
the politics of the people of Mars. I am only concerned to draw 
certain deductions from facts, and as far as in me lies I do my 
best to refrain from all expressions of opinion concerning things 
that Ido not know. Certain events take place, certain opinions 
are uttered year after year, and these things pass before meas the 
pictures of a panorama, and I draw my deductions. They must be 
taken for what they are worth. 

The first fact claiming attention is that all writers and speakers 
in the present day who deal with political economy are biased by 
self-interest or education. A man who from his youth up has been 
carefully trained in one school of;thought is not likely to believe 
in the opposite teachings of another school. But, apart from all 
opinion, let me state as a fact that in my experience I have never 
met with a Free Trader who, being himself in trade, derived direct 
advantage from Protection; nor a Protectionist who, being himself 
in trade, suffered from the imposition of hostile tariffs. Of course 
there may be exceptions, but I have not met them. Arguing, 
therefore, by analogy, I conclude that a “ Leeds Trader” has been 
hurt in his pocket by hostile tariffs, and that ‘‘ M. H. R.” is in some- 
what the same position. 

Neither the one nor the other writes dispassionately, but as the 
partisan of a system. I do not fora moment dispute their right 
to do this; only it follows that what they have to say must be 
taken with qualification. In truth, if we study the literature of 
the subject, it will be found that it has all emanated from theorists, 
who have left out the human element in their considerations, or 
from men who have been thoroughly prejudiced on one side or the 
other, either by personal experience or education. It is extremely 
difficult to get men thus biassed to put themselves into the place of 
aman like myself, who regards all politico ical questi 
with as much sentiment as he does Euclid’s elements. Yet it may 
be possible that both sides, both combatants, may be led to believe 
that neither is the exclusive possessor of sound and wholesome 
views. So much premised, I shall now proceed to consider certain 
points which suggest themselves to me as worth enlarging upon a 
little. 

In the first place, then, I would point out that there is no such 
thing as abstract righteousness or wrongfulness about Free Trade 
or Protection. They are simply means to an end, and they have 
no more concern with politico-economical morality than has an 
isosceles triangle. Writers and speakers on the subject constantly, 
if not invariably, lose sight of this central truth. Going into 
detail, we find that they continually preach the doctrine of cheap- 
ness without any clear recognition of the meaning of the word, 
which is purely relative; and one of the principal advantages 
claimed for Free Trade is, that it ‘‘makes things cheap.” But 
here again it must be urged that cheapness in the abstract is not 
necessarily a good thing, and in practice it may be a very bad 
thing. Indeed, all past experience shows that when food is very 
cheap national progress ceases. Thus, for example, the free 
distributions of corn in Rome were a prime factor in bringing 
about the ruin of the nation. In our own times the effects of 
cheapness of food—the potato—were disastrous to Ireland. Alike 
in portions of Spain, Italy, and in the Sandwich Islands we find 
cheapness of food removing all that stimulus to exertion on which 
national progress depends for its existence. Free e is not 
necessarily desirable in itself and by itself. Whether it is or is not 
is a matter which depends for settlement on numerous, and often- 
times conflicting conditions. Thus Protection may be a good 
thing for the United States, because its rapidly-growing and, even 
now enormous population could not if they would, and would not 
if they could, find sufficient employmentin agriculture. Protection 
builds up manufactures and attracts capital; it stimulates inven- 
tion; it developes genius; it | yews a type of man in every way 
superior in brain power and intelligence to the plodding agri- 
culturist. Even if it were granted that all the requisite conditions 
for advance in civilisation would come of themselves without the 
extraneous aid of Protection, the process would be slow; and the 
use of Protection to hasten it is perfectly legitimate; nay, more, 
it is commendable. 

In an old country, on the other hand, like Great Britain, already 
possessing manufactories, intellect, skill, and mechanical genius 
absolutely unrivalled elsewhere, it was necessary that the importa- 








tion of food and raw material of all kinds should be petedty free, 
The national ends to be attained, the national policy to be pur- 
sued, are totally unlike in the two countries, and what is g for 
one may be the worst thing possible for the other. Here we see, 
then, that to talk of either Free Trade or Protection as being in 
the abstract good or bad, is utterly absurd. There is in truth no 
such thing as abstract good or bad in the world, simply because— 
as has been observed before in your columns, Sir—there is no such 
thing as an isolated ph Your readers will see that, hold- 
ing such views, it is utterly beside the mark to ask me if Iam a 
Free Trader or a Protectionist. Of course I am either, neither, or 
both. The true point to be discussed, the subject or atten- 
tion, is of quite{a different order from any hitherto handled by your 
correspondents. It is, whether the end sought to be attained by 
the adoption of a Free Trade or a Protectionist policy is worth the 
cost. For it is certain that neither policy can be adopted without 
the sacrifice of something which is given unwillingly or willingly, 
unwittingly or wittingly, for something else. Thus, for example, we 
undoubtedly discourage ge by permitting the importation 
of wheat and beef free. Is the gain to manufacturing interests 
worth the cost? How will the national books balance? Which 
course will contribute most to the prosperity and happiness of Great 
Britain? This is the crucial point. It would be quite foreign to 
my policy, quite out of all keeping with my mental attitude, to 
express any opinion on the subject--I do not know. I do know, 
however, that—as I have already pointed out—it is comparative] 
easy for a great nation utterly to ruin home agriculture ; and 
gave in my first letter my authority for this statement, and I repeat, 
that I see a remarkable analogy between the progress of events in 
this country and in Italy some 1800 years ago. 

The controversy in your pages, Sir, seems to be narrowed very 
much to the question, whether it is or is not desirable that a tax 
should be put upon corn imported into this country. It is a very 
old subject of dispute. Of course the main question admits of 
almost infinite separation into more or less distinct collateral issues. 
For the moment it will be advisable to confine myself to the 
question of free or taxed corn, and I would urge on your corre- 
spondents the necessity of making certain of their facts, very 
erroneous notions being the rule instead of the exception. The 
Free Trader maintains that it is essential that corn should be 
admitted free to this country. That is quite justifiable ; but he is 
not justified in asserting that its cheapness and its plenty are — 
result of free imports. This is like many other statements, a half, 
or perhaps not more than a quarter, truth. One reason wh 
corn is cheap is the cargo steamer—the ocean tramp ; another is 
the American railway. But there are other causes affecting the 

rice of grain. On the lst of February, 1849, the Corn 

ws were abolished. The main lever operating to bring about 
this end was the Irish famine, and it may be worth while to 
mention here that the first cargo of maize—Indian corn—that ever 
entered Ireland was imported by a flax spinner living at Santfield, 
in the County Down, about the year 1847. 

In the year that the Corn Laws were abolished we imported 
4,802,475 quarters of wheat—I shall not trouble you with the 
importation of other grain—and the average price for the year was 
44s, 3d. per quarter. The following year it fell to 40s. 3d., but 
the quantity imported was only 4,830,263 quarters. In 1851 the 

rice dropped to 38s, 7d., and the quantity imported was 

,330,412 quarters. I will not weary your ers with figures, 
but hasten on. In 1855 the importations fell to 3,211,760 quarters, 
although the price rose to 74s, 9d. per quarter. In 1862 we im- 
ported more wheat that we want this year, namely, 11,528,000 
quarters, and yet the price was 55s. 2d. It is easy to see that 
causes, beside which a moderate import duty on corn sinks into 
entire insignificance, operate to fix the price of wheat. Your 
readers can trace for themselves the cause of the fluctuations 
which I have named. They will see, for example, how important is 
the part played by war. 

Now I think that it is impossible to read what Free Traders say 
without perceiving that they regard a tariff as certainly fixing the 
price of corn. They appear to say, for example, that with a duty 
of 5s. on corn it must invariably be 5s. dearer than it would be 
without it, and that any such increase in price must be disastrous. 
I do not express any opinion on the point, but I assert that the 
past history of the wheat trade shows that it is liable to very 
extensive fluctuations in price, and that Great Britain has not 
suffered in consequence. Whether history will or will not repeat 
itself in this respect your readers must settle for themselves. It 
seems to be quite possible that even with a 5s. import duty wheat 
might be cheaper than it is now, and that witbout an import duty 
it may be 10s. a quarter—or even more—dearer, but I find nothing 
in the past to lead me to think that either event would do any 
measurable harm to the manufacturing interests of Great Britain. 

Turning now to another point, I find that your correspondents 
are well disposed to admit that Protection does not reduce the 
volume of trade. This isa very remarkable admission ; one that 
was never heard of a few yearsago. We are told now that the 
worst tariffs can do is ‘‘ hamper” trade. This is a specimen of a 
mode of expression which I very much dislike. I have not the 
least certainty of what the word ‘‘ hamper ” is intended to convey, 
and I much doubt that those using the word are any wiser. I 
suppose that it means that the working of the machinery for 
collecting customs duties involves delays and personal annoyance, 
just in the same way ona large scale that passengers are vexed 
by having to unlock their trunks and boxes when crossing the 
frontier of France, or Austria, or Italy. If tariffs do nothing 
worse than this, however, we have not much cause to complain. 

Let me now proceed to consider this question of import duties 
on a larger scale than I have hitherto dealt with it. We find that 
there is not a civilised Free Trade country on the face of the earth. 
Great Britain is as rigidly Protectionist as France or any other 
nation. Every State finds it essential to get contributions from 
its inhabitants to defray necessary collective expenses, and as a 
matter of convenience or wisdom certain goods are taxed. Thus, 
then, the dispute between the Protectionist and the Free Trader 
after all assumes an aspect which both parties, as a rule, ignore. 
The fight is not as to whether there shall or shall not be import 
duties levied, but on what they are to be levied, and the respective 
amounts. Thus, for example, in your last issue ‘‘ Trader” says, 

‘* why not take the duty off tea, which we cannot grow in England, 
and put it on corn, which we can grow?” and the question is quite 
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about. In saying this I think he is rash, or else he possesses ; 
formation that I do not. I am not at all clear that it can 
while to do anything to promote the growth of wheat in England 
Ireland, or Scotland. If the children of agricultural labourers could 
be brought up to trades, and if food could be imported at a very low 
price, wages might be kept down, workmen might be augmented jn 
number, and we could then, while coal lasts, beat the world and 
become the mightiest manufacturing centre on earth. It is but 
waste of time, however, to speculate in this way. The fact remaing 
that it does not pay to grow wheat, and that the value of land ig 
falling in every direction. Whether we are paying too high a price 
for this by taxing tea instead of wheat, I do not know. 
In conclusion, let me once more impress on your readers that no 
good is to be done by discussing political economy with passion op 
prejudice. We should consider very clearly and carefully what 
we want to accomplish first ; what the value of the work is likely 
to be when done; and then, and not till then, the means } 
which it is to be carried out. Thus, when “'M. H. R.” sayy 
that under certain conditions he would admit wheat freg 
of duty and under others he would not, has he considered 
what object he has in view, in either case? He would admit 
wheat free ae ¢ In order that bread may be cheap. Wh 
does he want cheap bread! Under certain conditions he would tax 
wheat—why? In order to promote the growing of wheat. Why 
does he want wheat to be grown in England? Let him ask himself 
whether his reasons for either one or the other are not more senti- 
mental than sound, I constantly hear people advance theories 
propositions, arguments, without the smallest perception of the 
extreme narrowness of view that their contention implies, The 
political economist is a great sinner in this respect. I have not 
the least doubt that a calm survey of facts; an examination of 
national history; a due recognition of the great truth that 
mankind is composed of men and women and not of machines 
and above all a keen comprehension of the nature of the end which 
it is sought to attain, would materially modify the views of very 
large numbers. The vast majority of Free Traders and Protec- 
tionists alike neither understand fully what it is they want, nor 
whether the means they propose to work with are or are not likely 
to achievetheir ends. There is not a man living, for example, at 
this moment who énows what the effect on this country of putting 
a tax of 5s, a quarter on American wheat would be. But this inno 
way prevents one party from advocating it and the other de- 
nouncing the suggestion. But after all it is not what men have 
known, but what they have believed, that has shaped history. 
November 5th. NEMO, 





Str,—One naturally approaches this vast subject with diffidence, 
but in this time of unexampled depression, and with another 
severe winter and its prospective sufferings for the unemployed 
in view, may I trespass upon your space in the hope that some- 
thing may yet be done to put a stop to, or at any rate to defer 
the fast approaching ruin of the trade of this country—due 
entirely to one-sided free trade, a game at which a// foreign 
nations absolutely decline to take a hand, and yet prosper 
while we steadily retrograde, and suffer from our own stupidity, 
and from the utterly unbusiness-like manner in which we permit 
the national business to be (mis)conducted, and while we wickedly 
allow the steady immigration of hordes of unemployed and un- 
desirable alien paupers, and open our markets duty free to their 
surplus products, thereby depriving our own working men of that 
constant employment and material prosperity to which they are 
entitled, and can certainly enjoy if we only make up our minds to 
deal with other nations on a business basis only, and not permit 
them to take where they will not give. 

This country has been far too long the reservoir for the surplus 
products of Protectionist countries, and a more intelligent realisa- 
tion of the adverse results to English producers and to their 
employés must, ere long, be borne in upon their minds if the 
present state of things is allowed to cuntinue. Surplus stocks of 
all kinds are placed free of all duties upon our markets ; stocks 
which are made by men at wages which, if only paid to and spent 
by Englishmen in their own country, would mean plenty for ion 
and those who are dependent on them. 

An effective blow should be struck at once for the securing of 
this object, and to keep England and her Colonies for the English 
and Colonists, and not for the benefit of those who will take all 
they can get from us, while preventing us by heavy adverse tariffs 
from transacting business on a reciprocal basis with them. We 
have the power to alter the present condition of trade, and should 
use it; and Ido hope that the nation as a whole, the working 
man—who while able and willing to work is without work, and 
consequently in great distress at the worst period of the year—will 
awake to the position and see the necessity of self-protection against 
all who put prohibitive duties and other obstacles in the way of 
English manufactures. 

Is one-sided Free Trade to be allowed to continue to blast the 
prospects of the present generation and its successors, to the 
increasing gain of the foreigner, and ruin and starvation of our 
own people! "Tis said ‘‘ That charity begins at home,” but on this 
question of Free Trade we foster the foreigners’ interest to 
our own hurt. Can Christian unselfishness or business imbecility 
go further? 

The particular attention of Messrs, John Burns, M.P., A. G. 
Hillier, Keir Hardie, M.P., Knight, Tom Mann, Ben Tillett, 
Thorne, J. H. Wilson, M.P., Shipton, and Plimsoll, who all pose 
as friends and well-wishers and advisers of the British workman, 
together with the head of that powerful voting machine—the 
Salvation Army—and also the heads and delegates of all 
trades unions and societies, are respectfully requested to see 
if they cannot unite, and so direct the voting at the next 
election, while bringing the utmost pressure to bear on those now 
in brief authority over us, as to once more give English business 
to the Englishman, bearing in mind that federation with the 
Colonies would give us all products required to be imyterted for 
consumption or manufacture here, while their return trade would 
be of such volume as to render us quite independent of, and in- 
different to, the foreigner who now battens on us. 

The united energetic pursuit of this object is respectfully 
suggested as preferable to the present useless agitation for the 
impossible. 

he British workman also wants convincing that a dear loaf is 





pertinent. I am unable to say anything about the matter b 
Ido not know what the effect of reducing the cost of tea, and 
possibly raising the price of bread would be, but at all events the 
fact remains that the only difference between the policy of Great 
Britain and other countries ists in the dities taxed. 

If it were possible to establish in this or any other country a 
strong Government which should also be very wise and entirely 
uninfluenced by party or other selfish considerations, I should 
expect to find it reasoning thus: ‘‘It is essential that taxes shall 
be raised, and the balance of advantage lies in raising them by 
taxing certain imports. This places a very great power in our 
hands—the power, namely, of maintaining something like an 
equality of prosperity in different branches of production. Some 
of these are worth creating; some already created are worth 
preserving ; some are worth stimulating ron f aug ting ; some 
we are better without ; some are not worth keeping at the price 
we should have to pay for them.” Such a Government would, I 
think, at the present moment consider very carefully whether it 
was or was not worth while to help the agricultural interest. 
They would look into the history of the past century both 
of this and other countries, and they would ascertain 
whether it was or was not worth while to make some sacri- 
fice to help agriculture. They would ascertain, for example, 
whether depression in the agricultural districts was compatible 
with great prosperity in the manufacturing centres or not, and 
they would act accordingly. I see, for example, that the growing 
of wheat in Great Britain must unavoidably cease, save in a few 
very favoured districts. ‘‘M. H. R.” says that he would tax 











corn, Free Trader as he is, rather than this event should come 


far cheaper, if he is in flourishing circumstances with a free purse, 
than the wretched so-called cheap loaf which he has not the 
means to purchase when out of work—about one million and a 
quarter of our native workmen can probably sadly attest to the 
truth of this at this moment—and one sincerely hopes the con- 
dition of things will materially alter in the very near future. 
Appended are a few facts which are incontrovertible, and which 
to anyone gifted with the smallest allowance of reasoning powers 
and business capacity, tell their own tale in clear and unmis- 
takeable language, and point anemphatic moral, which is—that an 
end be put at once to such an intolerable state of things. 

Now for the facts. They are :— 

(1) The Nottingham lace trade in such a condition, that 
machinery is to be removed from this country and set up in 
America, where the adverse tariffs which prevent its profitable 
employment here will cause it to flourish there, and to give in- 
creased employment there, to our immediate injury—as by this 
we lose permanently one of our best customers, 

(2) One and a-half millions of acres of corn - growing land 
allowed to go out of cultivation in twenty-five years, with disas- 
trous results to farmers, to farm labour, and to all directly or 
indirectly dependent on this great industry. 

(3) Cattle, eggs, fruit, and poultry imported from abroad, 
whereas under proper auspices they could all be profitably pro- 
duced here to the national benefit. ‘Just think what the export of 
cash and pay for these means to the British workman in lessen! 





employment and wages alone. 
(4) The pearl button trade of Sheffield ruined. 
(5) The cutlery trade severely injured. 
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(6) The great firm at Saltaire almost p : Pp 

erations; in any case depression; and if suspension actually 
oars a town ruined and about 8000 men thrown out of work. 

(7 The immense Manningham mills almost closed, and thousands 
of men and women soomenpes 

(8) The world-renowned firm of Pascoe, Grenfell, and Sons, 
liquidating, as the members of the firm retire, being unable to 
acquire remunerative return for their capital and labour, and being 
able to get good returns from investments without tbe necessity 
and anxiety of work, Would this occur if trade were good, the 
relations between employers and employés being cordial? The 
tin-plate trade absolutely knocked on the head, about one hundred 
ma closed, and thousands of men deprived of a living through 
no fault of their own, but owing to heavy adverse tariff, imposed 
for the express purpose of ruining one of the principal Welsh 
i ries. 
ini) Hondreds of ships and steamers laid up idle, and the thou- 
sands of men who man them, and who are incidentally employed, 
thrown out of work, and earning nothing for the support of them- 
selves and families. Tse : . 

(10) Foreign wholesale pauper immigration permitted at a 

riod when there is not adequate employment for our own native 

pulation, Should it be allowed? Can it not be stopped? The 
‘Americans set us a good practical example in dealing with this 

stion. 
a1) Government contracts for various articles given to 
foreigners—work which the taxpayer and voter should insist on 
being performed by natives, the money realised circulating in this 
country, where it is most needed. — 

(12) "The wholesale and increasing imports of manufactured 
wood work and other goods, while there are ample machinery 
and means for cheap manufacture here, and for better employment 
for native workmen, a ‘ oe 

(13) The ruinous effects of the McKinley Tariff on British 
trade. Are the British working men so powerless that they 
cannot help themselves in this great difficulty? Do they realise 
what the following figures mean in wages and employment ; and 
will they continue to allow this? If any one thing shows the 
rottenness of our system of Free Trade it is this: Exports to the 
United States from this country in 1890, £32,068,128 ; ditto in 
1891, £27,544,553. Imports from the United States in 1891 into 
this country, £104,409,050. Our exports being subjected to heavy 
duties, imposed with a view of decreasing the trade with us—the 
figures given show that this has successfully operated—while the 
whole of the free imports from America competed with the pro- 
ducts of England and her Colonies, and consequently lessened em- 
ployment for our people all round. 7 

(14) The loud warning voice of our constantly decreasing volume 
of imports and exports. With regard to the latter, for the three 
quarters of the year 1892 just completed the exports of home 
produce amounted to £170,480,788, as compared with 1891, 
£187,475,396, and with ong sm, | period 1890, £197,459,587 ; 
thus showing the exceeding heavy decrease of nearly seventeen 
millions sterling in the export of home manufactures compared 
with 1891, and of twenty-seven millions sterling compared with 
1890. It must be borne in mind that the figures used are pounds, 
and not francs or dollars, which look important, but do not total 
up as pounds do, The devotion of a little earnest thought to the 
foregoing would effectually convince anyone but a rabid Free 
Trader ; and the sooner this tremendous adverse balance of trade 
is adjusted in our favour the better. 

Let us now glance at the other side, taking the United States of 
America for an example. 

(1) They show a fixed determination to allow no outsiders to 
manufacture for them what they can make for themselves, while 
taking every chance of dumping their surplus products on foreign 
nations who are willing to receive them cn reasonable terms, and 
on the English who generously receive them with open arms and 
duty free; the Americans are keen business men, and believe 
firmly that America is intended for the benefit of Americans—no 
outsiders need apply. And quite right from their standpoint. 

(2) Their national debt is fast disappearing ; how about our own? 

(3) Their prosperity and trade are increasing by leaps and bounds. 
Mr. McKinley, on October 31st, ina speech bearing on his tariff 
law, said:—‘‘The tariff law has been in operation two years, and 
our foreign trade in the past twelve months, as shown by the 
Treasury certificates, was 1,890,000,000 dols.—the high-water mark 
of American foreign trade.” Why should our own trading accounts 
_ figure as well if our operations were conducted on proper 
ines / 

(4) Their national trade and interests are fostered and closely 
watched by their Government; are ours? 

(5) There are 4000 millionaires in the States; would there have 
been in a new one-sided Free-trading country ! 

(6) Difficulties of no inconsiderable nature are opposed to 
foreigners supplying goods to the States which can be provided in 
them, and every chance is seized and utilised for starting and 
developing new trades and manufactures, and for consolidating the 
sources of work forall. Is it so with us; and if not, why not! 

(7) The working of the McKinley tariff so far shows :— 

(1) Sixty-seven trades decidedly benefitted. 

_ (2) Seventy-seven per cent. of the above sixty-seven trades have 
increased either the rate of wages or the products of the labour 
— or most important of all—both have been increased. 

(3) In 89,717 cases the wages of employés have been increased. 

(4) The net increase in workmen’s wages in twelve months is 
6,377 ,925 dols. 

(5) As the sixty-seven trades referred to employ 285,000 men and 
women, the above figures show a splendid improvement in the 
position of each individual, and one very easy of calculation. 

What do trade unionists and the British manufacturer and 
workman generally say to this, contrasting it with their own 
distressful condition? How long will they, like the lion, lie down 
with the lamb; and they being the lamb, how long will it be 
before they are safe in the lion's interior, and out of the hunt 
altogether ¢ 

Our Government needs waking up, and must not be allowed to 
go on passively watching our waning trade abroad and the inrush 
to these hospitable shores of the scum of Europe, to whom the 
more intelligent American sternly denies admittance, and Austrians 
once rid of will not permit to return. 

I hope you will excuse this long letter; and I also hope that 
some of the good business enjoyed by America may ere long come 
our way, and that the day of federation and union of trade 
interests with the Colonies, to the exclusion by each of foreign 
products which can be supplied by either to the other. is fast 
approaching never to leave us. Est Mopus In ReEbvs. 

London, November 5th. 


Sir,—In reply to “Trader,” I may say that if he will take the 
trouble to find out the price of wheat on October 3rd, not on 
October 28th, he will find my prices correct, and that wheat was 

low 288, per quarter; the cheap wheat ‘‘ Trader” refers to were 
sold at 25s, 6d. per quarter. 

I notice that ‘* Trader” wishes to back out of the statement he 
made in THE ENGINEER for October 7th. In ‘Trader’s” letter of 
that date we find the following :—‘‘ Suppose we put a tax of 5s. 
per quarter on American wheat, what would happen?” In THE 
ENGINEER for November 4th, “Trader” states, ‘‘I do not under- 
stand why some of your correspondents think that I want to put a 
tax of 5s, on American wheat, &c. &c.; I never said anything of 
the kind.” I for one will be glad of an explanation. 

Again, “Trader” wishes to know the amount of corn used for 
making beer, and he cannot understand why the price of beer is 
always about the same. If “Trader” will supply me with figures 
showing the amount of flour used by our cocoa and mustard manu- 
facturers, I will supply the data re quantity of corn used for 
making beer. The price of beer is almost stationary, but what 
about the quality? Ruskin states that there is ale and ale, and I 
endorse that. At the cls; of his letter, ‘‘ Trader” wishes me to 





give a lot of facts about the adoption of a 5s. tax on American 
wheat ; or, to put the matter in another light, “Trader” thinks 
everybody would be happy, trade would revive, and poverty would 
be banished if we coul only et that 5s. tax on American wheat. 

Let us see what Protection has done for the mass of workers in 
the United States, and New York in particular. Accordingly, we 
find that there are 3800 pauper funerals per year in New York 
This is not very encouraging ; but we will proceed. In New York 
city, that is to say, the Tenth, Eleventh, and Thirteenth Wards, 
there are 522 people to the acre. The sweating shops are in the 
above wards, where men and women work about eighteen hours per 
day for bread and butter. Then, again, there was that little affair 
at the Homestead Ironworks; so that we, with our Free Trade and 
bad trade, can show a cleaner sheet than the United States with 
its McKinley tariff and manhood suffrage. 

Is “Trader” fighting for 3800 pauper funerals per year in our 
large towns ; is his programme 522 people to the acre, with eighteen 
hours per working day? If Protection benefits the working man, 
how comes it that there are more slums and more pauper funerals 
per year in New York than there are in London ? 

According to the official returns for 1891, there was in the 
county of Norfolk 46°4 paupers per 1000 estimated population, 
this being the highest, while in the West Riding of Yorkshire the 
minimnm was 18 per 1000. I trust ‘‘ Trader” will favour me 
with some explanation about the increase of poverty in those 
countries where Protection is rampant, and whether a protective 
tariff would lower the minimum of 18 paupers per thousand 
estimated population. 

It appears to me that ‘‘Trader ” is very anxious to tax something 
to benefit the revenue. Now why not reserve England for the 
English, and put a tax upon the destitute alien? Why not shut 
our doors against the destitute emigrant, after the manner of 
America and the Colonies, and give our own flesh and blood a 
chance to thrive ! 

In 1890 there arrived in London 9000 destitute Polish emigrants; 
they had come to stay and look for work. In Leeds, Polish Jews 
arrive at the rate of 2000 per year; twelve years back there were 
only twelve Jewish work&hops in Leeds, new there are many a 
hundred. According to the Chief Constable of Manchester, there 
were about 12,000 Russian Jews working for sweaters at starvation 
wages, 

Here is a grand field for ‘‘ Trader” to work upon. I would 
suggest that his war cry be, thus, ‘‘ England for the English,” and 
tax the destitute alien. J. Morcan, 

Bee Hive-terrace, South Retford, November 7th. 


Sir,—A propos of the discussion upon the tariff question at 
present taking place in your columns, | append a cutting from last 
week’s Puck, which doubtless illustrates the state of mind of many 
plain citizens on both sides of the Atlantic. Wade 2 


A VEXING SUBJECT. 

Before this broad land of ours is desolated by famine, as it inevitably 
must be if either of the political parties is to be believed, I wish to pro- 
test my innocence of any participation in the dire work. No one shall 
be able to look back from the ruins and say that I might have averted 
the calamity had I taken proper interest in the matter. 

When the time comes that my spirit, freed from its present meaty 
encumbrance, shall float off to a place where cloudy doubts are dispelled 
by the white sun of Omniscience, I shall first inquire concerning the 
merits of Free Trade and Protection. It may seem a trifling matter to 
bring up at such a time; but I have grown really curious about it. And, 
oh! what a blessed serenity will poultice my weary soul when the angel 
of light, who looks after such matters, answers my query in a few well- 
— convincing words, instead of giving me some “ practical illustra- 

ions.” 

When I ask for information now, the rabid partisan goes at it in this 
way: “Why, cert’nly; now—frinstance—let me give you a practical 
illustration. How much did you pay for that coat?” 

While I am calculating he goes on: “ You paid sixteen dollars for that 
coat of an American tallor. (He is a liar, but I let it pass.) That same 
garment would cost you at the I.eeds factory nine dollars. Now, then; 
where does that seven dollars go? It goes to enrich a lot of protected 
monopolists that have the taxpayers of this country by the throat.” 

This is simple enough; but after one or two “ practical illustrations” 
of the same crushing force, he wanders off into an unintelligible tirade 
against the manufacture of steel rails, which, it seems, is an atrocious 
pursuit, because you make more money than you ought to at it. 

Then another missionary takes me in hand and asks me to look upon 
the degraded, pauper labour of Europe, and then upon the prosperous 
workmen of this country. He says he can take me through towus where 
every labouring man owns his own home, with a piano in it, and vaguely 
implies that these blessings are the result of the McKinley Bill. Then he 
gets off on to steel rails, too. They seem to be u weakness with both 
sects; and, although they are steel rails, they are elastic enough to prove 
the most startlingly diverse propositions. I am convinced that the true 
inwardness of this steel rail business will never be known. 

Both parties have a weird, uncanny way of pointing to an article close 
at hand, and telling you that it pays a duty of 62 per cent. and costs 
16°80 dols. ‘* put down at the mills,” and that if it were not for the hide- 
bound prejudices of the other party, we would produce or get it here for 
much less money. Nothing is more appalling to me than a tariff discus- 
sion between two intelligent citizens One asks the other if he knows 
that English cloth that cost 1°89 dols. before the passage of the McKinley 
Bill, now costs 1°65 dols. per yard. The other replies that he doesn’t 
know anything about that; but. with an air of triumph, perhaps his 
opponent is not aware that our import of eamel’s hair for 1891 was 
1,548,764 pounds. Then he suggests that they ‘‘take the item of stcel 
rails alone,” after which they invariably get gy- Each man pretends 
to have a mass of evidence which would at once establish the correctness 
of his views if the other would only listen to it; when, in reality, he 
has’nt any views at all. If I had as many dollars as the great mass of 
voters don’t know about the tariff question, I could easily afford to pay 
the McKinley premium on the necessaries of life for a number of years. 

I hereby solemnly declare that I regard with suspicious distrust all 
men who profess to have convictions upon the tariff question; and, 
further, that I place not the slightest reliance upon the soundness of any 
of said convictions.—H. L. Wilson. 


November 7th. 





Sir,—Facts are stubborn things. Will ‘‘ Leeds Trader” or 
‘“*M. H. R.” reconcile the following facts with the theory that 
Protection ruins a country :— 

‘The United States Consul in Bordeaux makes, in a recent 
report, some interesting observations on the growth of French 
prosperity during the past twenty years. Since the fall of the 
Second Empire, for example, the production of coal in France has 
increased 90 per cent., and its consumption by 71 percent. The 
tonnage of the goods transported by railway has increased 87 per 
cent., the number of travellers by rail has doubled, postal busi 
has augmented by 140 per cent., the cash reserve in the Bank of 
France has doubled, between 1869 and 1891, the funds in the 
French savings banks increased fourfold, people throughout the 
country are in easier circumstances, and ‘if the burden now laid 
upon the taxpayer is heavier than formerly, he has, to say the 
least, greater resources at his disposal. Under no régime has 
wealth in France developed with such rapid strides as under the 
present system of Government.’” 

Perhaps they will show precisely where the harm has been done 
by Protection, BILBOES, 

South Kensington, November 9th. 








Sir,—I shall be obliged by your correcting the misprint which 
occurs at the end of my letter on the above subject in your issue 
of the 28th ult. For ‘‘ depression of the sovereign” read ‘‘ appre- 
ciation of the sovereign.” 

Colchester, November 2nd, A RUINED LANDOWNE 


THE STRIKE AT THE STOCKTON FORGE. 


Sir,—We are very much surprised to notice in your issue of 
yesterday’s date, a statement as toa strike at these works, which 
gives the impression that the whole of our works are closed. We 
have no difficulty or stoppage of any kind in either our bridge yard, 
our foundry, or our engineering shops. The facts of the case are 
these:—In the forge department we employ for; emen, smiths, 
fur , cr ; and smiths’ strikers. These men were 
asked whether they would accept a reduction of 7} per cent.—a 
similar reduction having been previously accepted on the Tyne and 








Wear. This was agreed to by the men, and the whole of them, 
with the exception of the strikers, have stood to their agreement 
in the most loyal manner. The strikers, however, first asked for a 
week’s notice on the old rates, this was granted them, and they 
then declined to recommence without an advance of 10 per cent. ; 
consequently we have dispensed with their services, and we do not 
anticipate any difficulty as to the result. 
For THE Stockton Force, 
C. J, SEAMAN, Managing Director. 
Stockton-on-Tees, November 5th. 


(For continuation of Letters see page 422.) 








THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENT’S ADDRESS. 

At the first meeting of the Session 1892-93, held on Tuesday, 
the 8th inst., Mr. Harrison Hayter, the President, delivered his 
inaugural address on assuming the chair for the first time since his 
election. Premising that he proposed to make a departure from 
established custom in not dealing with past achievements, but with 
future prospects, the President pr ded to i some 
engineering works of importance that would likely have to be 
undertaken in the not distant future by British engineers. 

It was held by some that in the United Kingdom finality in 
respect of the creation of new undertakings had been almost 
reached, The consolidation, however, of existing works into large 
systems, and the consequent reduction of the rates of working 
expenses, enabled the corporate bodies to which they belonged to 
raise money at such easy rates, that it became possible to construct 
works which had formerly appeared prohibitive on account of their 
magnitude and cost. Examples of such developments actuall 
existing were cited, and reference was made to others whic 
appeared to be rapidly achieving the condition of practical under- 
takings. Among them was the submarine tunnel between England 
and France. The President had been associated with the late Sir 
Jobn Hawkshaw throughout the latter’s long connection with this 

roject, and gave an account of the present state of the question, 
intimating that, in his opinion, apart from political considerations, 
a tunnel was perfectly feasible, and would probably cost less than 
one-fifth the amount necessary for a bridge. Another great project 
which had received considerable attention, and was likely to receive 
more, was the tunnel proposed for uniting the railways of England 
and Scotland with those of Ireland. Several routes crossing the 
north channel between Wigtownshire and the Irish coast had at 
different times been suggested. Some ofthe lines proposed would, 
however, cross the ravine in the sea-bed known as “ Beaufort’s 
Dyke,” which was at places three miles wide, and had a maximum 
depth of water of 900ft. The project favoured by the President 
was the one due to Mr, James Barton, M. Inst. C.E., described ina 
paper read before the Society of Arts by Sir Roper Lethbridge, 
K.C.LE. In this case the tunnel would pass round the northern 
end of Beaufort’s Dyke, at such a depth that no part would be 
nearer the bed of the sea than 150ft. The geological features had 
been investigated by Professor Hull, F.R.S., whose conclusions had 
been confirmed by Mr. Topley, F.R.S., showing that the tunnel 
would pass for one-third of its length through the lower Silurian 
Rocks, and for the remaining distance through the Red Marls and 
New Red Sandstone. Other subaqueous tunnels, connecting the 
railways north and south of the Humber, under the Thames at 
Purfleet, and under the Solent to connect the railways of the 
Isle of Wight with those of the mainland, were referred to as 
likely to be undertaken in the not distant future. The successfal 
accomplishment in twelve months of the tunnel under the St. 
Clair River, on the Grand Trunk Railway of Canada, had shown 
how these works could be speedily and cheaply carried out. 

The President next considered the future of the canals and 
inland waterways of this country, of which there were 3814 miles 
in more or less active operation. The importance of canals 
might be judged from evidence given before Sir Thomas 
Scott’s Parliamentary Committee of 1883, to the effect that the 
average cost of canals in England and Wales was £3350, against 
that of railways £46,000; the cost of maintenance of works less 
than one-fourth that of railways, whilst the cost of conveyance of 
heavy materials was less than one-third that of like service 
on railways. The neglect of canals was a matter of the 
most serious interest for this country, as it enabled its 
competitors in France, Belgium and Holland, which countries 

well-devised canal systems, to carry coal and heavy 
goods at such low rates as to greatly favour foreign competition 
with our own industries. It was unfortunate that exceptional 
difficulties had beset the construction of the Manchester Ship 
Canal, which might tend to retard the accomplishment of similar 
enterprises. Nevertheless, the President believed that the next 
fifty years would witness such a development of canal and river 
navigation, as would be a fruitful source of occupation for the 
British engineer. Much yet remained to be done to place our 
harbour and dock accommodation on a satisfactory footing. The 
direction which developments might profitably take were discussed, 
and the President thought that the check under which dock enter- 
prise was suffering was of a temporary nature only, and not due 
to circumstances likely to impede future dock extension. 

The President then proceeded to notice some works abroad that 
the British engineer might probably be called upon to undertake, 
Of these, one, if not the greatest, was the Euphrates Valley Rail- 
way. The length of the line from the Mediterranean Port to the 
Persian Gulf would be about 850 miles, and its cost £8,500,000, or 
£10,000 a mile on the average. The Ismid and Angora Railway, 
now being constructed by the Germans in Asia Minor, under con- 
ditions not very dissimilar to those of the Euphrates Valley line, 
had previously been tendered for by responsible British contractors, 
at the rate of £8000 a mile, so that the estimate of £10,000 seemed 
not unreasonable, With reference to the urgent necessity for this 
railway, the opinion of Viscount Wolseley was quoted to the effect 
that the Suez Canal might be quickly and easily destroyed, and 
that “it would be perfectly ridiculous for us to depend on the 
Suez Canal as a line of communication with our Eastern possessions 
in time of war.” The question had now become almost dormant 
in this country, but it should be so no longer, for there was danger 
that the work which should be undertaken by England as a 
political necessity might be, and, in fact, was now partly being 
accomplished by others, and a note of warning might not be in- 
appropriate. But there was another matter to be considered, 
rendering the engineering possession of the territory still more 
necessary to our country. This was the possible construction of a 
Euphrates Valley Navigation. Looking at the whole question ina 
practical light, there was no doubt that the construction of a rail- 
way from the Mediterranean vid the Euphrates Valley to the 
Persian Gulf was necessary and urgent if we were to have this 
route to India in our own hands. es 

The President concluded by referring to the works which would 
still give employment to the British engineer in Asia, South and 
Central America, and Mexico, and in Africa, ee Egypt 
where, however, the undertakings he cited could never be realised 
left to itself. Only those who knew what Egypt 
was before the British occupation could appreciate the significance 
of the present beneficent control. If that control were removed 
or weakened, Egypt would soon again become the miserable and 
unhappy country it was under the old régime. There were many 
points in Mr. Hayter’s excellent address to which reference must 
be made in a future impression. 





were the countr 








TE London County Council having decided to employ 
more powerful steam fire engines, has ordered from Messrs. Merry- 
weather and Sons a double-cylinder steam fire engine of a capacity 
of 450 to 500 gallons per minute. This is double the power of 
most of the present London fire engines, while the weight is but 
little increased, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau and OnEvitiet, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—GEROLD and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—InrernationaL News Oompany, 88 and 85, 
Duane - street. 





Nortu-gast Coast INsTITUTION oF ENGINEERS AND SHIPBUILDERS.— 
Saturday, November 12th, at the Athenwum, West Hartlepool, at 6 pm. 
Papers : ‘On the Combustion of Coal and the Prevention of Smoke,” by 
Mr. J. R. Fothe: , Vice-President ; ‘‘On a System of Mechanical Aid 
to the Investigation of Speed Curves,” by Mr. J. Denholm Young, Wh. Se. 

CLEVELAND InsTITUTION OF ENGiINEERS.—Monday, November 14th, at 
7.30 p.m. First meeting of the session. 

Hott anv District InstiruTion oF ENGINEERS AND NAVAL ARCHITECTS. 
Monday, November 14th, at 8 pm. Paper: ‘The Metric System of 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWGPAPER, 


* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice whatever 
can be taken cf anonymous communications 

R-PLies TO ExQuirnies have been sent this week to “A.C. C.,”" to“ BE. V. M.,” 
to“R. T.,” and to “S. and S." 


E B. (Essen) —We have no doubt that the Secretary to the Smithsonian 
Institution, Washington, U S A., will send you a copy of Mr. Langley’s 
paper on ero-dynamics if you write to him for one. 

E. J. C.—Locomotive passes ave only to be obtained asa very special favour, 
or for the attainment of some special scientific purpose. We regret that we 
are unable to advise you concerning your present dificulty. 





EMERY WHEEL DRESSERS. 
(To the Editor cf The Engineer.) 
Sir,—Will any reader give me the address of an English firm manufac- 
turing emery wheel dressers ¢ 
Manchester, November 8th. cd 


SHREDDING COCOANUT. 
(To the Bditor of The Engineer.) 
Sir,—Will you please allow us to ask the following in your corre- 
spondence column? Wanted, prices and particulars of machines for 
shredding the fibrous portion of the cocoanut. Ino 
November 8rd. ihe Sis 





DRYING BRITISH TIMBER. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers oblige me with names of those who are 
satisfactorily using an arrangement for artificially drying British timber, 
together with information as to the time it takes drying, and, if possible, 
a desciiption of the method ? T 

November 8th. : 





SUBSCRIPTIONS. 

Tar Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms om in advance):— 

Halj-yearly (including double nu ) oc co £0 lds, 64 
Yearly (including two double numbers) .. .. #1 98. Od. 

Ii credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

A complete set of Tok ENoineER can be had on application. 

In q of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, wntil further notice, be received at the rates given below :— 
Foreign kaeiien paying in advance at these rates will receive 
Tue Enorneer weekly and post free. iptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tain Paper Coptzs— 





Half-yearly .. «. £0 188. Cd. 

Yearl - £1 16s. Od, 
Taick Paper Copirs— 

Half-yearly so £1 0s. 3d. 

ve ae eee ee £2 Os. 6d, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 

in payment. Alternate Advertisements will be inserted with all 
Practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordsnary” and “' special" positions 
‘will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week 

Ls'ters relating to Advertisements and the Publishi Seton of the 
paper are to be addressed to the Publisher, Mr. ney ite ; all other 
letters to be addressed to the Bditor of Tar ENGINEER. 





MEETINGS NEXT WEEE. 
Instirotion oF Crvin Enointrrs.—Tuesday, Novembor 15th, at 25, 
Great Keorge-street, Westminster, at 8 p.m. Ordinary meeting. Papers : 
Halifax Graving Dock, Nova Scotia,” by the Hon. R. C. Parsons, M A., 
M. Tnst. C.E.; ‘Cockatoo Island Graving Dock, New South Wales,” by 
La W. Young, M. Inst.C.E.; ‘The Alexandra Graving Dock, Belfast,” 
L W. Redfern Kelly, M. Inst. C.E ; ‘Construction of a Concrete Graving 
+ at Newport, Monmouthshire,” by Robert Pickwell, Assoc. M. Inst. 


Bent 








Pp 
t and its ee by Mr. H. F. Fourny. 
Society or Arts. — Wednesday, November 16th, at 8 p.m. First 
meeting of the session. Opening address by Sir Richard E. Webster, 
.. M.P.. Chairman of the Council. 

Roya METEOROLOGICAL Society.—Wednesday, November 16th, at the 
Institution of Civil Engineers, 25, Great George-street, Westminster, at 
7 p.m, Ordinary meeting. Papers: ‘‘ Thunderstorm, Cloudburst, and 
Flood at Langtoft, East Yorkshire, July 3rd, 1892,” by John Lovel, F.R. 
Met. Soc.; ‘‘ On the Measurement of the Maximum Wind Pressure, and 
Description cf a new Instrument for Indicating and Recording the 
Maximum,” by W. H. Dines, B.A., F.R. Met. Soc. 

Cuemicat Society.—Thursday, November 17th, at 8 pm. ‘ Fluosul- 
phonic Acid,” by Professor Thorpe and William Kirman ; ‘‘ The Inter- 
action of Iodine and Potassium Chlorate,” by Professor Thorpe and 
George H. Perry; ‘* Magnetic Rotation of Sulphuric and Nitric Acids 
and their Solutions, also of Solutions of Sodium Sulphate and Lithium 
Nitrate,” by W. H. Perkin; ‘Note on the Refractive Indices and 
Magnetic Rotation of Sulphuric Acid Solutions,” by 8. U. Pickering ; 
“*Hydrates of Alkylamines,” by 8. U. Pickering ; ‘‘ The Atomic Weight 
of Boron,” by Professor Ramsay and Miss Emily Aston. 








DEATHS. 

On the 3rd November, at The Birches, Codsall, Wolverhampton, Henry 
Joun Marten, M. Inst. C.E., in his 66th year. 

On the 5th November, suddenly, at Melbourne House, Blackheath, 
PercevaL Moses Parsons, M. Inst. C.E., in his 73rd year. 

On the 8th November, at The Ray, Maidenhead, Georce Hicarn, 
M. Inst. C.E., youngest son of the late Thomas Housman Biggin, cf 
Lancaster. 

On the 4th November, at his residence, 47, Norton-road, West Brighton, 
Morray Jackson, Eeq., C.E., M.I.M.E., late Engineer-in-Chief of the 
Austrian Danube Navigation Company, Ritter des R. R. Franz-Joseph- 
Ordens and Chevalier de la Legion d’Honneur, after a short illness, in 
his 72nd year. 
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THE THIRSK COLLISION. 


TueE deplorable collision which occurred at Manor House 
siding, near Thirsk, on the morning of Wednesday, the 
2nd instant, presents some unusual features. With the 
details of the event our readers are no doubt so familiar, 
that we may be excused from describing them here. The 
principal facts are very simple. The East Coast express 
from Scotland was so heavy that it was run in two 
portions. The first appears to have left Edinburgh on 
Tuesday night, soon after 10 p.m. The second portion 
followed it in a few minutes. It consisted of sixteen 
vehicles, and all went well until Manor House siding, 
north of Thirsk, was reached in the early morning. 
There the express ran into a goods train, the tail lights 
of which the driver did not see, because of a thick white 
mist, until he was close upon it. The express train was 
wrecked, and ten persons were killed outright. The 
driver and stoker were fiung into the field at the side of 
the line, and were both seriously injured. The wreck soon 
afterwards took fire, and almost the whole of the wood- 
work was burned up. The catastrophe was, it is stated, 
directly caused by the signalman at Manor House siding. 
He permitted the first half of the express to pass all 
right. Subsequently he permitted a goods train to draw 
out of the siding on to the main line. Then he went to 
sleep. Some time afterwards he lowered the signal for 
the express, under the belief, apparently, that the 
goods train had gone on. The driver of this train 
thought the signals had been lowered for him, 
started, and was running at about six miles an hour 
when the express plunged into the tail van. The 
excuse of the unfortunate signalman is that he 
had been up all the previous night with a dying child; 


\ that he had had no rest; and asked the station-master to 


get a substitute, as he was quite unfit for work. This the 
station-master failed to do, as the extra men were all 
engaged on a portion of the line where a bridge had been 
washed away. The collision was the result, it will be 
seen, of a concatenation of circumstances which could 
not have been anticipated. Thus, if the signalman’s 
daughter had not been ill, there would have been no 
collision. Such, in short, is the story as it stands at 
present. When the inquiries before the coroner and the 
Board of Trade inspector are over, we shall know as 
much of the truth as possible ; but till then it would be 
worse than useless to express any opinion concerning the 
collision. But we may legitimately ask whether it was or 
was not usual to sandwich a goods train between the two 
halves of an express train ? 

It so happened that the occupants of the single Pull- 
man sleeping coach escaped better than the unfortunate 
passengers in other vehicles, and the fact has been seized 
by a section of the daily press, and used as an argument 
which is in effect that all trains should consist of Pull- 
man coaches. It is contended that the underframes of 
these are so tremendously strong that they will resist 
the shock of a collision. The truth about the Thirsk 
catastrophe is that the Pullman car, being much stronger 
and heavier than the other coaches, sustained less injury 
from them than it was able to inflict, just as in a street 
collision between a Pickford’s van and a Victoria, the 
latter will undergo the smashing-up process while the 
former escapes. But the case would be very different if 
the whole train consisted of Pullman cars. In the 
United States collisions occur in numbers, and the results 
of these are very disastrous. The long heavy cars are, to 
use an expressive Americanism, “ telescoped.” They are 
driven through each other, leaving wreck and death 
behind them. It is perhaps worth while to explain here 
what takes place, and why. The underframes of Pull- 
man cars are very heavily built. The cars are carried on 
two four-wheeled bogies, and prevented from sagging in 
the middle by wrought iron trusses. When a collision 
occurs the motion in the moving train must be trans- 
formed to something else before the mass in motion can 
stop. Now, confining our attention for the moment 
to the obstacle, which, to simplify matters, we shall sup- 








pose to consist of a single vehicle, we find that when 
struck by the moving train it can be moved in four direc- 
tions—forward along the rails, or it may be knocked off 


the road to the left or right, or it can rise. There are 
difficulties in the way of all. Its inertia opposes forward 
motion. Its inertia and the flanges of its wheels tend 
to prevent it from being flung right or left. Its weight 
opposes an obstacle to lifting. If, now, the underframe is 
very strongly made, it is possible that a single coach under 
the conditions named would be driven forward along the 
road, and that it might not be broken up; but the case is 
different when the coach forms the last of a train. Itis cer- 
tain that it cannot under that condition be driven for- 
ward sothat the force of the shock will be mitigated. 
If the underframe were weak, it would be smashed up; 
but being strong, the car will move in the line of least 
resistance, whatever that may be. If it were standing 
on a curve it would be driven off the rails to the outside 
of the curve. If on a straight line, it would as a rule 
rise, and be driven by the engine through or over the 
next coach in front of it. The most extraordinary effects 
are produced in collisions. Thus, not very long since we 
reproduced a photograph, which showed two locomotives 
rearing up at each other like dogs fighting. A 
locomotive has been known to turn right over on its 
back, and lie with its wheels in the air on top of another 
engine. Railway carriages are piled up in heaps on each 
other in the same way. In every case the hoarded 
motion in the moving train is expended in the lines of 
least resistance. So much for the standing train. The 
moving train must behave in a somewhat different way. 

It is said that the Scotch express was running at the 
moment of the collision at sixty miles an hour, a state- 
ment which we see no reason to doubt. That is 88ft. 
per second, which is the velocity which it would have 
attained if it had fallen freely through a height of 120ft. 
The effect, in a word, of the collision was precisely the 
same as that which would have ensued if the train 
had fallen sheer over a precipice 120ft. high. The effects 
were only mitigated by the fact that the goods train was not 
unyielding, and was itself smashed up. It may be taken 
that there was in the express train energy enough 
thoroughly to reduce to splinters one train, and one 
train only; but the work was divided over two 
trains, and was so far less completely done. The 
fact to which, however, we wish to call attention is 
that the moving vehicles had nothing like such latitude 
of motion as those standing. Each coach was, so to 
speak, alive. Its energy was in its nature that of a pro- 
jectile, and it was impossible that any portion of the 
train could suddenly turn to the right or left or upward. 
It must move in a curve in obedience to any impressed 
force at right angles to its line of motion, for just the 
same reason that if a bottle, say, be dropped straight 
down out of a carriage window it will strike the ground 
further on by a distance which depends on the height of 
the window sill above the ballast and the speed of the 
train. Thus if that height were 8ft., and the train 
moving at sixty miles an hour, the bottle would require 
0‘7 second to reach the ground, and as the train 
would have traversed 88 x ‘7 = 61°6ft. in ‘7 seconds, 
the bottle would strike the ground just that distance in 
advance of the point which was exactly beneath it when 
released. It will be readily understood, then, that it 
would be impossible to turn over a railway carriage in 
motion as though it were standing still. In short, every 
train moving at speed hasin a measure the stability of a 
projectile. It is for this reason that we find the coaches 
of a moving train ploughing their way straight through 
or over the train into which they run. They turn neither 
to the right or left, but go straight on destroying. It is 
because of this action that little or nothing is gained by 
making the underframes of railway carriages excessively 
strong. They rise on one another, and smashing 
through the comparatively flimsy upper works, they 
inflict much more damage than they would do if they 
were weak enough to be broken up; while, to make the 
upper portions as strong as the lower, would involve such 
an enormous accession of weight that it cannot be 
thought of. As it is, Pullman cars weigh about twenty- 
five tons each; some are very much heavier. This is not 
the time, however, to discuss the construction of rolling 
stock. Our object has been to explain to our readers as 
fully as is consistent with the space at our disposal why 
it is that nothing is to be hoped in severe collisions such 
as that at Thirsk from the use of stronger coaches than 
those now used. Those of our readers who are versed 
in dynamics will be able to amplify what we have 
said for themselves. Those who are less familiar 
with them will easily understand the subject if they will 
bear in mind that every train in motion is a projectile, 
and that projectiles tend to keep straight on, deviating 
neither to the right nor left. Something must happen 
when a collision takes place, and there is little to choose 
between the general wrecking of carriages, bodies, 
underframes and all, ana the driving of unbroken under- 
frames straight ahead through the upper works of 
coaches, almost from one end of a train to the other. 
If any of our readers have doubts, we commend their 
attention to the reports published in the American papers 
every now and then of the effects of rear collisions. 
That a strong underframe is of use in slight collisions we 
do not doubt, but such collisions are seldom very 
destructive of life in any case. 


THE VALUE OF STEAM JACKETS. 

THE more carefully we examine the report of the re- 
search committee of the Institution of Mechanical Engi- 
neers, the more reason do we find to regret that they have 
not attempted to draw any conclusions from the figures 
and facts they have collected. At every turn we are met 
by anomalies, contradictions, and results for which 
there is no ostensibly adequate cause. It seems to us 
that the chaotic condition of the whole mass of informa- 
tion which they have submitted to the Institution, and 
through it to the engineering world, would have been 
more fully recognised if they had attempted to evolve 
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some law from the heterogeneous collection of | at the side of the valve chest, and states that he has good | simplified form of his railway link, and at the same time 


data before them. We fully recognise the difficulty 
of the task, but it would, we think, have been a 
distinct gain if they had said plainly that no law was 
to be discovered. The only fact emphasised is, it appears 
to us, to be the existence of some agency which deter- 
mines very largely what amount of steam shall or shall 
not be condensed in a cylinder, and the true nature of 
which is not yet understood. That such a cause does 
operate seems to be clear. In no other way can be 
explained the circumstance that the amount of cylin- 
der condensation varies in a way wholly independent of 
pressure and range of expansion, and it must not 
be forgotten that there are many experiments besides 
those named by the research committee which support 
the view we have taken. Thus, for example, we 


may compare the results obtained by Major 
English with the Woolwich engine, and _ those 
obtained by Mr. W. Kent with the Pawtucket 


rotary pumping engine, as set forth in a paper read by 
him last year before the American Society of Mechanical 
Engineers. The Woolwich engine is compound, the 
cylinders are 18in. + 32in. x 44in., fitted with Proel’s 
expansion gear, and jacketted all over save the ends. The 
cylinders are horizontal, and stand 12ft. apart. The Paw- 
tucket engine has horizontal cylinders a little smaller ; 
they are ldin. + 30in. x 30in. They are jacketted all 
over save the covers. During the trials great care was 
taken to maintain a circulation of live steam in the jackets, 
and thermometers placed in them showed a temperature 
of 346 deg. to 350 deg., or 5 deg. to 8 deg. less than that in 
the main steam pipe. It will be seen that the engines 
are in all respects very similar. In the American 
engine the pressure was 123]b.; in the Woolwich 
engine it was 50 1b.; the Pawtucket engine made 
48 revolutions per minute. The Woolwich engine 63°6. 
The ratio of expansion in the Pawtucket engine was over 
12 times, or almost precisely the same as in the Woolwich 
engine. The power developed by the latter was 113, by the 
Pawtucket engine about 1401.H.P. All the conditions here 
are favourable to comparison. There is no wide-marked 
difference between them for the two engines; yet we find 
that the jackets only effected a savingof about 2 per cent. 
in the Pawtucket engine—something so small as to be 
barely removed beyond the limit of error—while in the 
Woolwich engine the saving reached 20 per cent. we are 
told. It is very usually, and we think properly, assumed, 
that the utility of a jacket does not depend on the 
pressure of the steam, but on the ratio of expansion ; and 
it was therefore just as likely to be of use with 120 lb. as 
50 lb. We are consequently presented here with two 
experiments which apparently flatly contradict each 
other. We have no doubt that both trials were made 
with the utmost care and honesty ; indeed the Pawtucket 
experiment was a repetition of one to which we have on a 
previous occasion referred as carried out by Professors 
Denton and Jacobus, and was intended as a check on 
their figures. 

In the attempt to solve the difficulty, we may first com- 
pare the actual water consumption per horse per hour. 
The Pawtucket engine used without the jackets 14°25 lb.; 
the Woolwich engine, 24°68lb. The Pawtucket engine, 
with the jackets, 13°81b.; the Woolwich engine, 19 lb. 
Why did the Woolwich engine require, in round num- 
bers, 5 lb. more steam per horse per hour than the 
Pawtucket engine, even with the jacket, and nearly 10 lb. 
more without? There is, theoretically, no special advan- 
tage to be gained from using high pressures instead of low 
pressures save that the former, render a larger ratio of 
expansion with a given size of cylinder admissible; and 
the ratio of expansion, not the pressure, settles the gain 
in economy. Here, however, the ratios were the same 
within a fraction. Clearly there is nothing in the pres- 
sures to help us to a solution. Again, the speeds were in 
favour of the English engine. Turning next to the steam 
condensed in the jackets, we find that in the Pawtucket 
engine it amounted to 35lb. in the high pressure, and 
77 lb. in the low-pressure cylinder jackets per hour, or in 
all to 112 1b., or “8 lb. per horse per hour. In the Wool- 
wich engine it was 1°13 lb. per horse per hour, or in all 
127-7 lb. The difference here again is quite too small 
to explain a 20 per cent. saving on the one hand, or why 
the engine used so much steam on the other hand. 

An examination of the diagrams taken by the com- 
mittee shows that in all cases the average pressure in the 
high-pressure cylinder was diminished by the use of a 
jacket, while it was augmented in the low-pressure 
cylinder. Thus, for example, in the Woolwich engine 
the average pressure without steam in the jackets was 
18°95 lb., and with 15°12lb. In the low-pressure cylinder 
the relations were reversed. Without steam in the jackets 
the average pressure was 4°21 lb., and with it was 4°60 lb. 
It is a curious circumstance that in the Pawtucket 
engine the use of steam in the jackets augmented the 
pressure in both cylinders very slightly. 

If we cared to extend our comparisons to other engines, 
we should only enforce the same truth, that there is some 
agency at work in determining the amount of cylinder 
condensation, the true nature of which is not understood. 
So far as can be seen, it depends largely on the shape of 
the engine. We can find nothing about the Woolwich 
and the Pawtucket engines to explain the enormous con- 
sumption of the former as compared with that of the 
latter, save a difference in shape. We have no doubt that 
the workmanship is equally good in both. We have 
recently been informed by an engineer very unlikely to 
make mistakes, that he was greatly troubled by large 
quantities of water in the cylinder of a non-compound 
horizontal engine. He attributed this to priming, and 
schemed and carried out half-a-dozen devices to equalise 
the draught of steam from the boiler, without effect. The 


steam pipe entered the cylinder at the top of the valve 
chest, which in its turn lay on top of the cylinder, and 
it occurred to him that the boiler might not be in fault, 
and that the impact of the steam directly on the flat sur- 
face of the slide valve might have something to do with 
the matter. 


He then led the steam in by a gentle curve 








reason to believe that he has cured his boiler of priming; 
in other words, he is no longer troubled with water in the 
cylinder. Our readers can draw their own deductions. 


——————_04———_ 
RAILWAY RATES AND LANCASHIRE MACHINISTS. 


THE machinery and engineering trades of the great 
Lancashire district are evidently concerned in a very im- 
portant degree in the new schedules of railway rates and 
charges which the railway companies of the kingdom are 
under obligation to publish with the beginning of next year. 
We judge this from the circumstance of the deputation at 
the end of last week of the Lancashire and Cheshire Con- 
ference to the Board of Trade, seeking certain information 
at the hands of the railway companies prior to the actual 
date of the new charges. The Conference is an organisation 
representing the interests of the Manchester, Oldham, Bolton, 
Chorley, and surrounding engineering and allied industries, 
upon the railway rates question, and it would seem that 
these trades are anxious to obtain from the carriers a fort- 
night’s notice before the end of the year of any increases 
which the schedules of January lst may show. They are 
also desirous to have published the special and exceptional 
rates which the companies intend to make, in addition to 
the basis of the class rates—information which would mean 
the being supplied with facilities for ascertaining the 
exact rates charged similar to those enjoyed by the 
manufacturers of Belgium, France, and other continental 
countries. On behalf of the carriers, Sir George Findlay has 
represented to the Board of Trade that it would be “ utterly 
impossible” to comply with these requests. Sir George 
states that we are on the eve of a great change, as on Ist 
January “‘ millions of rates’’ have to be issued, and the old 
rates cancelled. The work involved, therefore, in complying 
with the desire of the Lancashire deputation would be 
Herculean, and he would also argue, superfluous. Sir George 
announces that when the new rates are issued the traders 
will find that they are very much as they were before, and 
that there is “‘ very little, if any,” material alteration. This 
declaration, if it means all that seems to be implied, will 
certainly be received with much satisfaction. It should go 
far to reassure the Lancashire machinists concerning what 
is in front of them. At the same time we shall be glad if the 
Board of Trade can see their way to arrange with the railway 
companies to afford to the industries the details as to special 
and exceptional rates which they very rightly desire to 
possess. 


THE UNITED STATES PRESIDENTIAL ELECTION, 


THE modified Protection partyin the United States are 
naturally jubilant. The election of Mr. Cleveland as Presi- 
dent of the United States has been rendered certain by an 
overwhelming vote in his favour. It is very commonly held 
in this country, as well as in the United States, that Mr. 
Cleveland is pledged to abolish the McKinley tariff, but it 
must not be forgotten that no early change is possible. In 
the first place, the new Senate will not meet till March, 1893, 
in special Session, to confirm the selection by Mr. Cleveland 
of his Cabinet. The new House of Representatives will not 
assemble until December, 1893.: Consequently no legislation 
upon such an intricate and important matter as the tariff 
can be expected before 1894. According to American opinion 
even then no rude disturbance of commerce is likely, 
as much will depend upon the condition of the Treasury. 
The Democratic theory is that so narrow a surplus as 
the Treasury now possesses is practically a deficit, and 
that it is improper to include funds and assets not 
immediately available in the nominal credits. But in 
addition to all this it must not be forgotten that a host of 
influences will be brought to bear. The Republican party is 
still exceedingly powerful, and will leave no efforts unexerted 
to make its influence felt. Mr. Cleveland’s sentiments are 
strongly anti-English, and the Lord Sackville episode will 
not readily be forgotten here. The most that we at present 
feel disposed to say is that the election of Mr. Cleveland, or 
more strictly speaking, the success of the Democrats, holds 
out @ promise that the commercial relations between this 
country and the United States may be improved, and trade 
is so bad just now that we may well be thankful for small 
mercies. 
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Die Eisenbahn-Geleise. Von A. HAanmann, General-Direktor 
des Georg-Martin-Bergswerks-und Hiittenverein. Leipzig: 
Engelmann. 8vo., pp. 852. With 1837 illustrations. 1892. 

Tuts is one of those books which are only “made in 

Germany,” a country which seems to furnish an unlimited 

supply of competent technical writers and enterprising 

publishers, willing to expend capital upon books which 
in this country would certainly not pay. The author is 
not a railway man, but the director of a great mining 

establishment at Osnabriick, where it appears there is a 

sort of ‘‘ Museum of Permanent Way.” He is not, how- 

ever, a mere theorist; but has a practical knowledge of 
railways, so far as their use in mines is concerned. It is 
the most complete and the fullest history of permanent 
way which has ever come under our notice, and it ought 
to be in the office of every railway engineer in the king- 
dom. The fact of its being written in a foreign language 
is very little disadvantage, as the woodcuts—of which 
there are over 1800—are so clear, and we may add, so 
beautifully executed, that they tell their own tale. If 
inventors took the trouble to ascertain what had been 
done by their forerunners, this book would be of great 
use to them. They would in many cases be sadder but 
wiser men ; but, as we all know, people invent first and 
find out afterwards that their inventions have been tried 
years before and found wanting. The author has perhaps 
wisely confined himself to those forms of permanent 
way which have been actually submitted to trial, though 
the observance of this rule sometimes leads to the omis- 
sion of a link in the history of a particular phase of the 
subject. Take, for instance, the origin of the fish-plate, 
which seems to have been used as early as 1832 on the 
Camden and Amboy line in New Jersey—see page 326; but 
the author fails to note, in consequence of the rule above 
alluded to, that a rudimentary form of fish-plate was 
patented in this country in 1836 by James White, who pub- 
lished a pamphlet in the following year calling attention to 
his invention. In 1846 he wrote a letterto the Mechanics’ 
Magazine—vol. xlv., page 180—in which he describes a 





complains that he was never able to get it taken y 
Fish-plates were first used on the Continent in 1847 on the 
Dusseldorf and Elberfeld Railway. It may here be 
noted that on page 466 the date of 1841 is assigned to this 
modification, but this is apparently a misprint. None of 
these were suspended joints, the invention of which jg 
duly credited to Mr. Bridges Adams, The author gives g 
woodcut of the original form of this joint from Adams ang 
Richardson’s patent of 1847, in which no bolts are used, 

The subject is treated with true German thoroughness, 
and the author has pushed his researches back to the 
times of the ancient Greeks, who he asserts were acquainted 
with the use of railways, and that the so-called ruts fre. 
quently observed in ancient roads were in reality sunk 
ways for the wheels of vehicles to run in. In proof of 
this he gives on page 355 a drawing of an ancient raj]. 
way from Sparta to Helos, a part of the line being 
double, so as to provide a “ passing place” for vehicles 
coming in the opposite direction. The surprising thing 
about it is that we do not find remains of movable 
switches, and that the gauge is not exactly 4ft. Stin, 
Whilst dealing with the question of ancient ways, we 
may call attention toa railway at a quarry near Bath, 
described by Desaguliers in his “‘ Course of Experimenta] 
Philosophy,” 1734, vol. i., page 274, which is not 
mentioned by the author of this work. We have already 
given a drawing and description of this railway. We 
must not, however, part with the book with anything 
which may look like adverse criticism, and we will con. 
clude by an expression of thanks to the author for the 
care and industry which he has displayed in collecting 
his material, and for his skill in arranging it. The print- 
ing and general “get up”’ are excellent. 








PERCEVAL MOSES PARSONS. 





WE very much regret to have to announce the almost 
sudden death, at the age of 72, of Mr. Perceval Moses Parsons, 
an engineer of no mean scientific abilities, and one who has 
played a prominent part in the world. Mr. Parsons died of 
apoplexy on Saturday morning at his residence, Melbourne 
House, Blackheath. 

He was the only son of Mr. John Parsons, of Scraptoft 
House, Leicestershire, and was born in London in 1819. He 
received his early education from the Rev. J. Dallen, of 
Shooter’s Hill. From his earliest youth he had shown strong 
indications of his future career in his liking for everything 
appertaining to mechanics and engineering, and given signs 
of his talent for invention, which afterwards resulted in so 
many successful enterprises. His first education as an engi- 
neer was received at Portsmouth Dockyard, where he studied 
for two years under the chief engineer. After this be became 
pupil to Messrs. Braithwaite and Milner, with whom he 
served his time. He was then for a short period in the 
employ of Sir John Rennie. From him he went to 
Peter Bruff, who placed him upon his engineering staff, 
then engaged upon the survey and construction of a 
branch line of the Great Kastern Railway. Shortly after 
this he took out his first two patents connected with switches 
and axle-boxes, and worked them in his own offices, in con- 
junction with friends. About this time, namely, in 1851, he 
married Miss A. J. Rexford, daughter of Mr. Rexford, of 
Greenwich, and shortly afterwards went to live at Black- 
heath. About 1860 his first important invention was com- 
pleted. 

This was a new system of or S and useless cast 
iron guns into rifled guns by means of boring them out and 
inserting a steel tube. The work in connection with this 
patent, and his attempt to obtain its adoption by the then 
existing Government, occupied him mainly for the next eight 
or ten years. Every engineer who was living at that time, 
will be familiar with the history of his transactions with the 
Government in connection with his patent, which it is 
needless to more than touch upon at the present time. Full 
particulars will be found in Tur EnGrnrerer for March 
18th, 1870. 

A similar invention by another gentleman, Major, after- 
wards General Palliser, wasadopted by the Government, and 
Mr. Parsons was left entirely unrecognised. He naturally 
felt such a position keenly, and after years of controversy, 
the matter was referred to Mr. Charles Hutton Gregory, 
whose verdict proved the justness of the claims made by Mr. 
Parsons. Considering, however, that it was admitted that 
this invention of Mr. Parsons probably saved the country an 
expenditure of not less than £400,000, it was poor comfort to 
an inventor, afterhaving his claims recognised, to be awarded 
the minute sum of £1000, which was insufficient to cover 
even @ tithe of his expenses. 

Contemporary with his laboursin gunnery, he had been work- 
ing at, and ultimately patented, a new antifriction metal now 
known to every engineer in the kingdom as white brass. In 
his house at Blackheath he had erected a workshop with 
every appliance for testing the antifrictional qualities of 
various alloys. He worked here from night to night, stand- 
ing over the furnaces, and with his own hands mixing most 
of the well-known metals in various proportions to produce 
that which he was seeking for. He ultimately produced the 
white brass referred to above, which still retains its 
supremacy. His success with this alloy led him to make 
further researches, with the object of discovering a material 
which should be of equal strength to steel and at the same 
time incorrodible. 

After some years of patient investigating and constant 
experiment, he ultimately produced the alloy known as 
Manganese Bronze. The commercial success of the company 
which bears this name speaks as to the efficacy of the 
invention. Like all other new introductions, this material 
went through some trying periods in its early days. With 
experience, however, came knowledge, and ultimately & 
success that has rarely been equalled in an invention of this 
nature. In almost every workshop, and shipbuilding yard 
in England and abroad, Manganese Bronze is to be found. 
Few passenger steamers of any importance are without 
propellers of this alloy. 

The screw bolt which Mr. Parsons patented in February, 
1867, was a very elegant method of applying the principle of 
reduced section. This was effected by channelling the bolt on 
four sides, so as to give it a cruciform cross section. The bolt 
was used with great success for fish-plates and armour-plates, 
its elasticity being enormously greater than that of the 
common bolt. He also patented a tubular armour-plate bolt, 
which was adopted by the Russian Government. The system 
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———— 
is extensively used now by many engineers, and consists 
simply in drilling a hole down the centre of the bolt. 
. In 1853 he repared an important civil engineering 
scheme, called the London Railway, to afford direct railway 
communication between the City and Westminster and the 
western suburbs, and to unite the whole of the existing 
metropolitan railways north and south of the Thames, and to 
rovide them with a general central station. This scheme, 
with plans and estimates, was ultimately approved by Robert 
Stephenson, who consented to be consulting engineer, with 
Mr. John Hawkshaw as chief engineer, and Mr. Parsons and 
Mr. George Berkeley as acting engineers, and reached the 
earlier financial stages, when, in consequence of the Crimean 
War breaking out, the whole affair was dropped, and a 
magnificent system of railway communication lost to 
London for ever. : 

To all who knew him he was a man of singularly just and 
honourable nature, a true friend, a good father, and a 
faithful husband. 








THE “ DEVAPORATOR.” 





We were recently invited by Professor Gamgee to 
witness the working of the apparatus which he has 
named the ‘ Devaporator.” A good deal has been said 
in some circles concerning this, and some facts relating 
to it may be of interest. The apparatus, as the name 
signifies, is intended to act as a condenser. Professor 
Gamgee is not, however, content to work on old lines, 
and to cause condensation by “ transmission of the heat 
condition of water vapour to its environments not equally 
so conditioned.” He works on new lines, and perhaps 
this explains the difference, or some of the difference, 
between his views of the results and those of some other 
people. Not all other people, for a few have experi- 
mented with his apparatus, and have thought it 
desirable that so important a subject should be investi- 
gated on a larger scale. This is, of course, also Professor 
Gamgee’s view, but his reasons are not perhaps pre- 
cisely the same as those of the experimenters, inasmuch 
as the latter may wish to remove small lingering doubts 
by working with larger apparatus. Those who have 
joined Professor Gamgee 
in so far as to provide 
the means of making 
these practical investiga - 
tions into the scientific 
validity of conclusions 
generally held on heat 
and thermo - dynamics, 
may also like to experi- 
ment on a larger scale. 

They pay the piper and 
presumably get the time r 
they want. People do 





that is the best reason 


steam from an engine E on the ground floor is passed into 
this devaporator by a pipe as shown, which is fitted 
with a check valve, and enters the lower part of the upper 
pipe, into which it extends nearly to the position of the 
thermometer T, and is perforated. All the large 
pipes of the devaporator are wholly or partly 
filled with porcelain marbles, and the space not so occu- 
pied is filled with water. That steam which is not 
condensed in the upper pipe of the devaporator passes off 
from the centre and upper part by a tube, which enters 
the lower part of the pipe below. This method of 
connecting the seven large pipes of the devaporator is 
followed throughout, and the residual vapour and water 
pass off from the bottom by the stand pipe § P, round a 
coil D, and thence down to the receiver R, fitted with a 
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THE BRAKE—1 AS FOUND, 2 AS USED 


long gauge glass. In this receiver R, the water which 
| comes over from the devaporator is collected, and may be 
returned to the boiler by means of the receiver 7, to the 
top of which steam for that purpose may be admitted 
from the boiler. Any residual vapour which may escape 
from the devaporator or the receiver R, passes away 
through the pipe shown, which may be opened to the 
atmosphere, or 1t may convey it to the Westinghouse air 
pump A P, and thence to the tank near the engine. The 
engine has a cylinder 6in. diameter and 8in. stroke. It 





| ran at about sixty-six revolutions per minute, against the 
| resistance offered by a brake consisting of a hoop-iron 
| loop with a few wood blocks, and with ends attached toa 

spring balance and to a bolt in the floor. The steam 
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that the apparatus we el- 
saw was amply large to iC; 
exemplify the devapora- 
tive action. Less daring 
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courageous supporters 
of these doubts, have 
hesitated to attack them 
in an expensive way, but 
they have not had 
Professor Gamgee to lead 
them. 

According to Professor 
Gamgee, the doctrine of 
latent heat is a fallacy, 
and that for the “ auto- 
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matic liquefaction of 
vapours there is no need 
ofa cold body,” that there 
is no necessity for a colder medium to dispel the heat of 
an engine exhaust, and that “ the best condenser is one at 
or near the boiling point of water at atmospheric pres- | 
sure.” His contention is, “that the specific heat of | 
exhaust steam being less than one-fourth that of water, it | 
is impossible for steam to rise in temperature in a con- 
denser except as the result of abnormal compression due | 
to vicious mechanical arrangements.” To those who do 
not understand the subject from Professor Gamgee’s 
point of view, this last paragraph may appear to require | 
disentanglement. But it does not. “From the earliest 

days of the doctrine of latent heat, distinguished dis- 








sentients have pointed out its probable fallacy, but have 
failed experimentally to divert engineers from adhering to 
Black’s Law.” 

For the purposes of discovery or diversion, Professor 
Gamgee has devised the arrangement of apparatus illus- 
trated by the accompanying diagram. With this he has 
made experiments extending over months, and others 
have made experiments extending over days and nights. 
With it Professor Gamgee has endeavoured to “ for ever 
dispel the mythical entity heat.” The ‘ devaporator” 
Cis placed on an upper floor, and consists of five super- 
posed pipes. The two upper pipes are tinned copper, 
6ft. in length and 6in. in diameter. The three lower 
Pipes are 7ft. in length and Tin. in diameter. The exhaust 
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DIAGRAM REPRESENTATION OF THE DEVAPORATOR AND CONNECTIONS 


| was provided by a vertical boiler at a pressure 
| of about 58 lb., and was passed through a steam trap. This 
is perhaps a sufficient description of the apparatus, but 
it must be added that the devaporator was enclosed in a 
box filled with sawdust, and that the coil D was coated 


| thickly with asbestos. 


The apparatus had, we were informed, been working 
very satisfactorily, not only in Professor Gamgee’s hands, 
but in those of others, and in response to an invitation to 
see it thus at work, the writer visited Professor Gamgee’s 
laboratory one morning and inspected it. After hearing 
a brief exposition of the inventor’s theory of the appa- 
ratus, accompanied by all his admitted skill in the choice 
of impressive descriptive phraseology, that skill by which 
he so often masters the difficulties which arise from 
orthodox prejudices in his listener, it seemed that perhaps 
in this case the theory might be excusably postponed in 
favour of a little of the practice. An examination of the 
apparatus with this view showed that all the exhaust 
steam from the engine passed into the devaporator ; 
that the pressure in the top of the latter stood at 
a little over 21b., that the pressure in the exhaust pipe 
near the engine was a little over 3 lb., that a small quan- 
tity of water was being collected in the receiver R, that 
something like 100 square feet of pipe and tube surfaces 
were exposed, and that some residual vapour was passing 
from the receiver R to the water-jacketted tank below. 
It was noticed that when one of the valves on this 
residual vapour pipe in the neighbourhood of the air 
pump—not then at work—and tank was closed so that 
the residual vapour could not get away, the back-pressure 
in the exhaust pipe rapidly rose to 7 1b., and as this was 
increasing it was thought well to open the valve again. 
At this time none of the pipes were covered, and the coil 
D not used. Being satisfied that all the steam from the 
engine was under these conditions going into the 
devaporator, and as the morning call had occupied 


something to investigate, arrangements were made for a 
more complete examination of the apparatus another 
day. This day arrived, and we found on entering the 
laboratory that, to test the theory, some one had had the 
whole devaporator covered in; the coil D, which had in 
the mean time been inserted, was also coated. Not being 
concerned with the theory, but only a desire to know 
what became of the damp steam which was released 
from the engine, we arranged to measure the water 
passed into the boiler, the quantity caught at R, and as 
a precaution the quantity of water from condensed 
residual vapour. This was done simply because it was 
desirable to know what proportion of the whole was 
represented by the residual vapour. The indicated 
and brake horse- power of the engine were taken 
also merely as checks. Before commencing we 
altered the brake, and instead of one end being kept 
down by a bolt, we kept it in place by a suspended 
weight. To this there was one objection, namely, that 
we had to deduct this weight from that indicated by the 
spring, making a difference of nearly 30 per cent. on the 
brake horse-power previously read. This, of course, 
caused a disparity between our figures and those of 
previous experimenters, but this difficulty we have to 
accept, although we could not get in this way as high a 
mechanical efficiency from the engine as others had with 
the brake end connected to earth. 

After running some time, no fresh supply of water 
having been put into the condenser, water began to collect 
in the receiver. It came over rapidly for a short time, 
although previously it had come in very slowly, and the 
back pressure near the engine reached 91b. When the 
water increased to eight gallons in the receiver, five 
gallons were drawn off, and after this the rate decreased, 
and in two hours only three gallons were collected in the 
receiver R. Apparently the condenser had been emptied, 
or the stand-pipe S P and its more immediate connec- 
tions had, for after this the back pressure fell to an 
average of 5° lb., and it became necessary to pay more 
attention to the residual vapour pipe and tank below, the 
pipe to the atmosphere being closed. Here, as before 
explained, the residual vapour passed through the air 
pump valves, the air pump not being at work, and thence 
into the jacket of the vessel marked “ tank,” the inside of 
which was filled with cold water. From the bottom of this 
tank over sixteen gallons were taken—while only about 
three gallons were collected at R. During a total of two and 
a-half hours thirty-two gallons of water were evaporated 
in the boiler. Of this sixteen and a-quarter gallons were 
taken away in gallon measures from the residual vapour 
tank, the measure standing in a tub in which about two 
more gallons collected. This residual vapour was con- 
densed by the cold water in the tank, and this water had 
to be renewed several times, because it reached a tempera- 
ture as high as 192 deg. When this temperature was 
reached condensation was imperfect, and this “ residual 
vapour” with the persistence characteristic of nuisances, 
would come away as steam, and not less than a quarter 
of a gallon can be allowed for this. A loss of consider- 
ably more than this took place at the steam trap. We 
have, then, as a statement the following quantities to 
account for the water evaporated and subsequently 
passed as wet or partly condensed exhaust steam from 
the engine into the devaporator :— 

Water evaporated ... ... 2... 
Water and steam from steam trap 
Water drawn off from receiver 
Water collected in reservoir... ... ... ... 38 
Water collected by condensation of residual 

vapour from jacketted tank ... ... ... 185 
Total accounted for ... ... ... ... ... 27° 
Left in devaporator and pipes, tank jacket, 

and waste, by difference ... ... ... ... 


Gals, 32°00 





4°75 


32-00 

Thus, it will be seen that if we leave out for the 
moment the five gallons condensed in the devaporator in 
warming it up, we have nearly all the feed-water 
accounted for by the water from the “‘ residual vapour ” 
condensed by the jacketted cold-water tank. In other 
words, about 80 per cent. may be accounted for by the 
residual vapour and that which would come from the 
pipes connected to the receiver R, the balance being 
accounted for by condensation in heating up the devapo- 
rator, and by that remaining from the wet exhaust in the 
pipes. It may be mentioned that the indicated horse- 
power of the engine, as shown by diagrams like the 
annexed taken from one end of the cylinder, was 
1:14-horse power, and the brake horse-power 0°59 to 0 64, 
giving a mechanical efficiency of 52 to 56 per cent. 

After this experiment the valve admitting the so-called 
residual vapour to the cold tank below was closed, and the 
valve allowing it to pass into the atmosphere was opened. 
When this was done the back pressure immediately fell 
to 2lb. In one hour 2°5 gallons were collected in the 
receiver R, most or all of which, that was not water as it 
left the engine, was condensed by the uncovered piping to 
the receiver, and to the atmosphere. The residual vapour 
when allowed to pass into the air might have been 
mistaken for a common exhaust, if it had not been called 
by another name. In the figures we have given we have 
made no pretence to minuteness, because where so 
much that is of importance is obvious the immaterial 
need not be considered. 

Professor Gamgee’s belief in the thing is shown by his 
allowing it to be covered in with non-conducting 
materials, but it is a pity that some of those who have 
experimented with the apparatus have failed to convince 
him that he does not condense steam by the de- 
vaporator. It would perhaps be idle to remind Professor 
Gamgee that although the specific heat of steam is but 
one-third that of water, the heat necessary to convert 
1 lb. of water into steam is a very large quantity, and 
that this heat will be given up on condensation, but that 
the condensation will not take place unless something is 
provided for taking up this heat, or is allowed to take it up. 
Or, more, perhaps, in Professor Gamgee’s words, the heat 








nearly an hour, time would not then permit of 
further inspection. As, however, there was obviously 


condition of the steam will be unaffected by similar heat 
conditions in its environment. 
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REUMEAUX’S SAFETY APPLIANCES FOR | 
WINDING ENGINES. 


Tue apparatus illustrated is the invention of Mr. E. | 
Reumeaux, chief engineer to the Lens Colliery Company, in | 
whose extensive mines it has been applied to the winding | 
engines, both above and below ground. The object proposed, | 
namely, the prevention of overwinding, is effected by the use | 
of self-acting apparatus for reducing the speed of the engine | 
while the cage is still at some distance from the surface, and | 
applying the brake as soon as it is clear of the ground. A | 
third contrivance, which is used when lowering men, applies 
the brake during the last part of the journey. The principal 
element in the arrangement is a throttle valve, jormed of a 
disc piston P and a plunger O united by a rod, placed in two 
closed cylinders at right angles to the axis of the main steam 
or air-pressure pipe. When the engine is working the valve 
is in the position shown above, the steam pressure through 
the passage b on the back of O being balanced by that on P 
through a; but when the cage comes to a point about 100ft. 
below the surface, a tappet D on the winding telltale opens the 
valve B, allowing the steam to exhaust from the back of P, 
and the opposite pressure drawing O forward blocks the 
steam pipe, so that the pressure on the engine is reduced to 
that necessary to prevent the loaded cage from falling back 
into the pit. 

When lowering men, the hand lever R being in mid-position, 
the slide valve F of the brake engine is closed; but the open- 
ing of B also induces the exhaust above the small perforated 
piston H connected to the valve p, which is then opened, 
admitting steam into the cylinder of the brake, which is kept 
applied during the last 30 m. of the journey, the pressure 
being, however, gradually relieved by leakage of steam round 
the piston, an arrangement which remedies the inconvenience 
of not being able to work en contrevapeur when the throttle 
valve is closed. The apparatus H is also operative when in 
winding loads the brake lever opens the brake cylinder to 
the ordinary exhaust, but the only result is a slight waste of 
steam during the time that the through passage is open. 

At the end of the journey the engine-man closes the admis- 
sion regulator valve A by the lever Lin the ordinary way, but in 
doing so the valve C on the exhaust pipe from O is opened, 
and the throttle valve is pushed back by P leaving the steam 
passage open. Unless this is done the passage remains 
blocked, and no steam can get to the engine even with A full 


open. 
os the cage has been lifted about 2ft. clear of the bank, 
a second tappet D’ moves the throttle valve again, and a 
third D” opens the valve E, producing an exhaust below the 
perforated piston G, which in moving downwards opens the 
steam admission to the brake. For greater security in the 
event of the main steam or air pressure pipe breaking, a reser- 
voir of about three times the capacity of the brake cylinder 
is provided. This has a stop valve at K, which closes when 
the pressure is cut off, while the valve I opens and admits 
the pressure to G to apply the brake. 
These arrangements, which were seen in operation on the 
large winding engines at No. 8 pit at Lens during the visit 
of the Federated Institute of Mining Engineers in January | 
last, fully carry out the inventor’s views expressed at the 
Paris Exhibition in 1889: ‘ That no safety appliance can be 
really efficient unless it takes part in the regular course of 
work.” This is essentially true of the throttle valve, which 
checks the speed at the right moment without the interven- | 
tion of the engine-man, who is only reminded of its existence | 
by & pressure gauge showing its working condition. 








NEW RAILWAY STAFF EXCHANGER. 


By the courtesy of the Great Northern Railway Company, | 
Ireland, a very interesting series of experiments took place on 
Monday, the 17th inst., at East Wall Junction, Dublin, with | 
a view to testing the adaptability and utility of an apparatus | 
for exchanging train staffs on single lines without stopping | 
at stations, which has been patented by Mr. H. Purdon, an ' 


| be thus described. A is a tubular pillar connected by brackets 


| G. 


official in the Traffic Department of the Great Southern and 
Western Railway. At present every train running on asingle | 
line has to stop at each station on the way to take up the 
staff for the section in advance, without which the driver 
cannot proceed, and to leave the staff for the portion of the 
line just travelled over. This on long single lines involves 
delays, and has been in many cases the great barrier to the 
acceleration of mail trains, it being impossible to run fast 
trains with the repeated stops at unimportant stations to 
exchange the staffs. Mr. Wallace, of the Great Northern 
Railway, Mr. Bell, of the Great Southern and Western Rail- 
way, and Mr. Shaw, of the Midland Great Western Railway 
witnessed the test, and expressed themselves pleased at the 
result, which was satisfactory, the staffs having been ex- 
changed several times at varying rates of speed up to forty 
miles per hour without a single failure. The apparatus con- 
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which is similarly fitted to pouch EF. Arm K has a rod X— 
Fig. 2—similar to Y, at right angles to K, which, passing 
through ring H, takes it off pin in socket F’, thus taking stafi 
pouch E from engine; in like manner and at same time rod 
Y takes off staff pouch L from arm J. When the large ring 
on I. hits end offarm D it slides along it towards A, and 
enables D to be raised by spring. Arm D is kept from moving 
backward when down by guard C. 








DISPOSAL OF CLYDE DREDGINGS. 





As is well known, it is only by incessant and laboriovs 
dredging of the bed of the river Clyde—in its upper reaches 
—that a navigable channel is maintained competent to 
meet even the most necessary demands of Glasgow’s shipping. 


fFiG 2 at 
! 
t = FIG 3 iE 
f | We | 
; ' 
pene | Ses \ ra —_ ° " ! sone 

~ee — = iil 
\ ‘ ; =" = ¥ ‘4 —— a { 
\ SF fan y 
































Kae Slevalion 


PURDON’S RAILWAY 


sists of a drop arm something similar to that on a post-office 
railway van for dropping the mail bags, and by means of in- 
genious mechanism receives and delivers the staffs from and 
to a post placed outside the station. The cost of fitting the 
engines and stations with the invention will be small. The 
accompanying engraving illustrates the apparatus, which may 


B to cab of engine, with drop arm D, which is raised by a 
spiral spring in A, when relieved of staff pouch E. At one 
end of D is socket F upon a pin, in centre of which is hung 
staff pouch E; the latter is kept in position by spring shutter 
At back of socket F is rod Y—Fig. 2. Staff pouch E is 
fitted with iron ring H, at top of which is placed a smaller 
ring to hang on pin in socket F. Lis a pillar fixed outside 





station with two arms, J and K; at end ofJ is a socket and 
shutter similar to F on arm D, for holding steff pouch L, 





STAFF EXCHANGER 


The dredging and spoil-carrying plant owned by the Clyde 
Trustees, and the systematic manner in which it is constantly 
kept employed, form one of the most remarkable facts con- 
nected with river and harbour maintenance and improvement. 
An idea of the magnitude and importance of the operations 
carried on may be had from one fact alone, viz., that during 
the period between 1845 and 1887 the total quantity of material 
dredged amounted to 32,261,788 cubic yards; or, at a moderate 
estimate, about 40,000,000 tons. In the year ending June 30th, 
1887, alone, the quantity dredged amounted to 1,319,344 
cubic yards ; and this has been much exceeded in subsequent 
years by reason of the scheme of dock extension in progress, 
and through the acquisition of new and more powerful 
dredging plant. ent oe 

The practice which has been followed for many years by 


' the Trustees, however, of carrying the dredgings taken from 
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the bottom of the river and depositing them into the waters 
of Loch Long—a beautiful villa-fringed arm of the river’s 
has long been deprecated and denounced, and reports 
estuary “tines 
by experts on thesubject presented to Parliament. The grounds 
on which the protests and objections to the practice are based 
are :—The alleged despoilment of the shores of Loch Long as 
g residential adjunct to Glasgow ; the danger to those residents 
from the pollution of the waters, and the detriment to the 
fighings. After a lengthened course of petitioning and 
representation, @ decision of the House of Lords, in the early 
part of this year, prohibited the Trust from continuing the 
ractice of depositing “refuse” into the Loch. Since that 
ecision, however, efforts have seemingly been made on the 
rt of the Trustees to qualify and restrict the effect of the 
deliverance. A disposition has been evinced to persist in 
disposing of the dredgings in this or another part of the 
estuary rather than carry them well out to the open—one of 
the alternatives suggesting itself. This disposition has 
excited, on the one hand, indignant protest from those 
watering-place residents whose amenity would be threatened 
by a continuance of the objectionable system Of disposal, and, 
on the other, scarcely less hearty remonstrance from many 
claiming not only to have the interests and prosperity of the 
Clyde, but the best interests of the Trustees themselves at 
heart. To a deputation representing the feuars and 
residents on the shores of Loch Long who waited recently 
on the President of the Board of Trade, a reply was given 
which to a large extent points the way to a satisfactory 
settlement of the problem, as far as the protesting feuars are 
concerned. Mr. Mundella, while agreeing that the pollution 
of the residential sea-lochs must stop, said that having due 
regard to the interests of Glasgow, it would not be altogether 
wise to prevent the material excavated from the docks under 
formation at Cessnock from being deposited there, as that 
would be quite innocuous from a sanitary point of view. He 
was quite of the opinion of the deputation, however, that 
the ordinary river dredgings must be otherwise disposed of. 

This virtually leaves the problem which the Clyde Trustees 
have got to solve as difficult as ever, although the concession 
as regards the spoil from the new docks will very materially 
lighten their burden for some time to come. Some who have 
been active in criticising the present practice of the Trustees 
have not confined themselves to fault-finding, but have called 
attention to alternate schemes for the disposal of the river 
dredgings, which have before been urged upon the Trustees, 
and which have doubtless received some consideration at their 
hands. Two alternative proposals have been specially urged, 
viz., to spread the dredgings over the wide stretches of fore- 
shore on both sides of the river between Bowling and 
Greenock, or to carry them beyond “ the three-mile limit ” 
from land—in other words, to about Ailsa Craig—and drop 
them there. In regard to the first scheme, Mr. A. E. Fletcher, 
who was appointed by the Secretary of Scotland to make a 
thorough examination into the alleged pollution of Loch 
Long, «c., in 1888, reported that :—‘‘ Places of deposit might 
be found on the banks of the Clyde, where the dredgings from 
the harbour would make good land, instead of, as at present, 
spoiling good water. The amount if placed with an average 
thickness of 9ft. on the land—so as to raise it above high- 
water mark—would cover 100 acres every year. There 
appears to be many portions of the foreshore where this 
treatment would be suitable, and where the land so covered 
would be of considerable value.” 

The engineering difficulties in the way of this eg ingen 
out are not by any means insuperable, as probably the engi- 
neers to the Trust are quite prepared to admit. To be sure it 
would be a departure to some extent from the line of opera- 
tion to which the Trust has been committed for over thirty 
years; but this would speedily be overcome, if nothing else 
barred the way. As a matter of fact, it would only be revert- 
ing to the method of disposal followed by the Trust prior to 
1862, when the — system began. Up to that date the 
dredgings were deposited at convenient points along the sides 
of the river, and in this way the north side was made up and 
properly embanked as far as Bowling. The practice un- 
doubtedly led to the making up of much valuable land, but 
besides being found expensive—with the plant thus employed 
—it was the source of endless difficulties with the riparian 
proprietors. It is precisely in this direction that the chief 
difficulty again lies; the trouble and expense which would 
almost certainly follow the decision to deposit the dredgings 
on those flat expanses of foreshore. These waste, and at 
present valueless, mud flats would probably all at once assume, 
in the hands of the riparian proprietors are, almost fabulous 
value. There might also arise the same class of objections 
with regard to pollution and impaired amenity on the part 
of these proprietors, which have been so plentifully urged 
against the present system of disposal. Despite all such 
contingencies, however, the Trustees are urged to secure from 
Parliament the right to reclaim all such waste places at any 
cost. The Board of Trade, it is felt, should certainly assist in 
bringing about a satisfactory arrangement with the landed 
proprietors. The valuable estates which would in time 
gradually result from such a system of recovery, and the 
great improvement it would make on the river, would be a 
source of immediate revenue and of economy for all time. 

Having acquired the necessary rights of reclamation, the 
manner of its accomplishment would not be a very difficult 
Problem to solve. It is pointed out that it would be a 
comparatively simple matter to construct, at convenient 
distances on both sides of the river, open timber docks or 
cages to receive hopper barges or specially designed flats, and 
for these cages to have cradles fitted for barges, and capable 
of being raised up by hydraulic power to a required level, 
after which the cradle with barge could be run in shorewards 
for, say, 100 yards, and there the load deposited on a platform 
from which the material could be slid into wagons waiting 
alongside for its dispersion over the area to be reclaimed. 
If the half-tide dykes at present existing to mark the fairway 
were raised 20ft. or 25ft. higher, and the spaces behind filled 
up as indicated, or in any other suitable manner, not only 
would there be two large and valuable estates created, but 
the river channel would be deepened by the tide, and the 
river confined within the narrower channel, instead of being 
allowed to spread itself in the way it now does. 

The other alternative plan to which, in default of the 
above, the Trustees seem to be shut up—at least as regards 
the more objectionable dredgings from the harbour—is to 
carry and drop the material well beyond the estuary bounds. 
This method perhaps lends itself better to a simple expansion 
of the Trust’s present system of carrying the dredgings in 
hopper barges, and may thus be somewhat less costly to 
begin with. It would certainly be less revolutionary in its 
character, and therefore more easily adopted, and free from 
Serious concern, but it would have none of the most promising 
features of permanent and increasing value which pertain 
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may possibly not exhaust the schemes at the disposal of the 
Trustees for solving the problem before them; but whatever 
solution is ultimately attempted should partake more of the 
first than of the second of the methods outlined, if it is to be 
— satisfactory and worthy of the great interests 
involved. 








HER MAJESTY’S SHIP HOWE. 


ANOTHER disaster has befallen the British Navy. One of 
the finest ships we possess, the Howe, has gone ashore in the 
entrance to the harbour of Ferrol, near Corunna. The 
Channel squadron left Corunna on the morning of Wednesday 
the 2nd, and reached Ferrol inabout an hour. The entrance 
to the harbour is narrow and difficult. The Royal Sovereign 
led the way in, followed by the Anson ; the Howe being third. 
While rounding the Perreio shoal she took the ground. The 


within an hour of high water. Every exertion was made to 
get her off, but in vain; and it is feared that she may never 
be got off at all. Salvage operations on a very large scale 
have been commenced. 

The Howe is a first-class battleship, designed by Sir 
N. Barnaby, and launched at Pembroke on the 29th of April, 
1885. Her displacement is 10,300 tons, and she carries at 
the water-line 150ft. armour 18in. thick. She is 300ft. 
long over all; 68ft. beam, and draws 27ft. 3in. Her 
engines, by Humphrys, indicate 11,000-horse power. Her 
speed is 16 knots ; she carries two 67-ton breech-loaders in 
each barbette. The general arrangement of the ship will 
be gathered from the accompanying diagrams, and her 
appearance at sea from the drawing on page 416. 








MASON’'S LEVER STONE BREAKER. 


Tue stone breaker or cracker illustrated by the engraving 
below is a new form of toggle machine, in which the toggles 
are worked by a leveracting as a bell-crank lever, and receiving 
its motion from a ‘“‘ toggle boss ” on an excentric shaft. This 
lever is pivotted upon a strong shaft which passes through 








the two sides of the machine and transmits its movement to 
the swing jaw by the toggles, which are seen between the lever 
and jaw, and which are adjustable as to length by a strip. 
The toggle may also be placed in the lower or upper groove in 
the lever, the lower groove giving a movement of shorter range, 


rest of the squadron got in in safety and anchored. It was | 


SMALL ARM PROJECTILES PAST AND PRESENT. 





Ir haz been suggested to us that the publication of some infor- 
mation concerning the dimensions of small arm projectiles at 
various periods would be useful. We give this in the following 
table :— 


Bullets in the Service during the Present Reign and for Some Time 

















Previously. 
5 a ee 
Pw nD 2 | Rn 
= $0 — ' 
a84 3a Ea Description of arm firing the bullet. 
Ss § a) O& 
a & = | E bo 
0°68 _ 483 Smooth-bore musket and Victoria carbine 
0°60 350 f{Smooth-bore carbine, ‘‘ carbine bore,” 
| \ aud pistol “ carbine bore”’ 
0°51 — | 205 Smooth-bore pistol ** pistol bore ” 
0-77 over belt } __ | 555 | M.L. Brunswick rifle firing a belted ball 
0°71 over body f 6 — g 
0°731 1°073 | 825 M L. rifle, 1842 (“* Minié ”) pattern 
0°675 1°025 670 M L rifle, 1851 ge , al 
ome er, |/M.L. rifle, 1853 (** Enfield”), an an- 
0°568 1095 | 535t caster oval bore 
0°55 1°095 | 535*t| M.-L. carbine, R.A. and Cavalry 
0°675 1°03 | 700 M.L carbine, Paget's 
0°55 1°107 | 566 B.L. carbine, Sharp's 
0-568 0°983 | 530 B L. carbine, Terry 
ar i 1°015 | 400 BL. carbine, Westley Richards’ 
0°573 1:04 | 480 B L. Snider rifle and carbine 
{ B.L. Martini-Henry rifle and Gatling 
0°45 1°27 480 |- 0°45in. bore, also Gardner Gatling 
| \ and Maxim of v"45in. bore 
ae B.L. Martini-Henry carbine and Gatling 
0°45 1°115 410 1 0:45in. light 
0°477 0°857 | 265 B L. pistol revolver, Enfield 
0°455 0°75 | 225 B.L. pistol revolver, Adams 
0°38 0°612 | 135 B.L. pistol revolver, Colt 
0°65 1°834 | 1422 B.L. Gatling, 0°65 
1-005 2°148 |7°250z] B.L. Nordenfelt firing a steel b zllet 
0°303 — | 4% B.L. magazine arm 





t There appears to be a mistake in the Official List here. The fact is 


| that bullets were at first made of 0°568 diameter, and afterwards, on 
| certain experiments made by General Boxer, reduced to 0°550 diameter 


| 
| 


for both rifle and carbine, the clay plug being then introduced. It is 
difficult, however, to believe that the weight of the clay plug compen- 
sated exactly for the decrease in diameter, as is here implied. 

* Including weight of clay plug. 








Tue INSTITUTION OF CIVIL ENGINEERS, NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The inaugural meeting of the above 
association was held at the Durham College of Science, Newcastle, 
on Wednesday, the 2nd inst. A vote of thanks was accorded to 
the retiring President, Mr. Philip J. Messent, M. Inst. C.E. The 
president, Mr. Henry Hay Wake, M. Inst. C.E., then gave his 
address, The opening remarks dealt with the advantages to be 
derived by students in the preparation of contributions to this and 
other institutions, not only in the amount of research, which was 
indispensable, but in the practice of literary form so desirable in 
laying schemes before public boards. The progress of engineering 


| works, especially on the North-East coast, was next reviewed; and 


| 
| 


| 


| E 


the iron floating battery the Terror, built on the Tyne in 1855, of 
2000 tons and 250-horse power, contrasted with the Revenge of 
14,300 tons and 13,000 indicated horse-power, to be launched the 
next day. In conclusion, the author dealt with the ever-increasing 
standard of excellency demanded from engineers, and the educa- 
tion necessary to attain to it. 

JUNIOR ENGINEERING SocieTy.—The inaugural meeting of the 
twelfth session of the Junior Engineering Society was held at 
the Westminster Palace Hotel under the Bae cetne of Sir 

Reed, M.P., who introduced Dr. John Hopkinson, the new 


and being more suitable for cracking very hard stones. It | president, and vacated the chair to him. The new president took 
will be seen that it is a simple and a strong machine, and the | as a subject of his address ‘‘The Cost of Electric Supply.” He 


makers, Messrs. S. Mason and Co., Leicester, specially 
recommend it for granite quarry as well as for general work. 
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Roya InstTITUTION OF GREAT Britatn.—The general monthly | 


meeting was held on Monday, November 7th, 1892, Sir James 


Crichton-Browne, M.D., LL.D., F.R.S., treasurer and vice-presi- | 
dent, in the chair. The special thanks of the members were | 


returned to Mr. Thomas G. Hodgkins, of Brambletye Farm, 


100,000 dols.—£20,523 6s.11d. The special thanks of the members 
were returned to the Goldsmiths’ Company for their generous 
grant of £1000 ‘‘for the continuation and development of the 
valuable original research which the society is engaged in carrying 
on; and especially for the prosecution of investigations on the 
properties of matter at temperatures approaching that of the zero 
of absolute temperature.” The special thanks of the members 
were returned for the following donation:—Mr. F. D. Mocatta, 
£50, for carrying on investigations on liquid oxygen. The presents 
received since the last meeting were laid on the table, and the 





to the method first outlined. The two methods, of course, 


thanks of the members returned for the same, 


Setauket, Long Island, New York, for his most valuable gift of | 





invited his hearers to imagine a station capable of supplying 
40,000 sixteen-candle lamps at one time, with mains and spare 
machinery enough to insure that the supply shall not fail. This 
station must always be ready to supply the 40,000 lights at half an 
hour’s notice, day or night ; but the lights were hardly ever actually 
required. Next they must suppose that the 40,000 lights were 
steadily and continuously supplied day and night. These were the 
two extreme cases possible. In the former the load factor was ni! ; 
in the latter it was 100 per cent. If the charge was by meter at 
8d. per unit in the former case, the revenue would be nil ; in the 
latter it would be £730,000 a year. To provide the maximum of 
40,000 lamps they would need to deliver 2500 units per hour, and 
the capital outlay would amount to £145,000. The cost of merely 
being ready to supply 2500 units per hour at any moment would be 
£28,010, and the cost of actually supplying that quantity per hour 
would be £59,250, A Board of Trade unit was equivalent to 125 
cubic feet of gas. To be ready to supply a customer with elec- 
tricity at any moment would cost those giving the supply not much 
less than £11 per annum for every unit per hour, and afterwards 
to give the supply would not cost very much more than 1°3d. per 
unit. 
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LETTERS TO THE EDITOR 
(Continued from page 415) 


THE CAPTAIN OF THE MARY ROSE. 

Srr,—In your issue of the 21st inst., Mr. Laird Ciowes, in reply 
to my former letter, suggests a cruiser catcher on the lines of the 
Dupuy de Lime, and in his letter to the Times of the 24th inst., I 
notice Admiral Sir George Eliot urges the construction of com- 
merce protectors with large displacement and high speed, to over- 
haul and destroy, if necessary, the fast and powerful cruisers now 
building abroad. To use a Western expression, we should bulldoze 
the bulldozers, and as the best way to protect commerce is to tell 
off ships against the hostile cruisers in certain areas, and not to 
pursue their destroying track from sea to sea, we should enable 
them to retain their stations, and although the thicker armour 
could not be pierced, they ought to be also strong enough to make 
a good show, if forced to accept action by any second-class 
battleship, detached to support the cruisers it is their mission to 
destroy. 

In other words, we should combine the good qualities of our 
Blake and Centurion—as much as possible of the speed and coal 
endurance of the former, with some of the armament and protec- 
tion of the latter, within a displacement of about 10,000 tons, or 
more if necessary. If the Centurion’s main armament was reduced 
to four 9-2in. guns, and at the same time they were separated and 
mounted in isolated positions, we might sacrifice the heavy redoubt 
armour not required except in a battleship, and spread some of it 
over her sides in a thin layer, besides protecting to a certain degree 
her entire water-line and the base of the funnels. The ammunition 


hoists would have to be armoured, as in the French vessels, when 
they have concentrated all the armour at their disposal on the 
water-line. 

Comparing this with the Blake, we have gained greatly in main | 


armament and protection, for the armoured deck is, of course, 
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—and seven electricians and electrical engineers ; or, omitting the 
vice and past presidents, i ists of five actual or nominal 
—— seven present or past representatives of Government 

epartments—including naval and military officers—and three 
electricians and electrical engineers. 

From a consideration of the above list, which the most vivid 
imagination would have difficulty in recognising as representative 
of the present membership of the Institution of Electrical Engi- 
neers, we turn with relief to the Institute of Civil Engineers, an 
association which has earned the respect, not only of this, but of 
all civilised countries, and whose principles and procedure may with 
advantage be imitated by other societies aiming at similar objects. 
Their Council is composed almost exclusively of engineers in actual 
practice; it contains only six representatives of Government 
departments, and no professors, 

t must not be considered from the above remarks that any 
professor who sits on the Council of the Institution of Electrical 
Engineers is not in every respect an ornament to that Council, and 
that his presence there does not give satisfaction to the whole body 
of members and associates, for we fully believe that the contrary is 
the fact. Inapproaching this question, we wish to deal —— 
with numbers, and we have neither intention nor desire to approac 
the subject from the point of view of the personal or contingent 
qualifications of individuals ; for notwithstanding that we, in 
company with other members, entertain a high personal regard for 
each and every member of Council, we feel that it is imperative in 
the interest of the Institution that that body should be truly repre- 
sentative, no class or interest predominating over others. 

We have accidentally commenced with the professorial element, 
but there can be no doubt also that the various departments of 
her Majesty’s Government have at the present time a representa- 
tion much in excess of their share in general electrical work, and 
that some of the seats held by both the above-mentioned classes 
might with advantage be distributed amongst other branches of 
the profession. 




















retained. The cruiser’s two 6in. guns amidships have been replaced 
by two 9-2in. guns, and if we now further combine in pairs the two 
remaining 6in. guns on each bow and quarter, and protect them, 
we have the armament of your Mary Rose. The Blake's coal 
endurance would have to be reduced, however, but the 6in. guns 
might be reduced to 4°7in. 

In the New York they have reduced the calibre of the main 


armament to 8in., which enables the guns fore and aft to be | 


mounted in pairs, retaining one on either beam—six inall. The 
new armoured American cruiser of over 9000 tons is to have eight 
8in. guns. All the 8in. guns may then be mounted in pairs, or else 
they can be isolated ; two fore and aft, two amidships, and one at 


each corner of the central battery. This is practically the arrange- | 


ment ot the Dupuy de Lime, although she can hardly be said to 
have a central battery. Her two guns fore and aft are raised on a 
superstructure, so that five can fire together in any direction, as 
the two mounted amidships are boomed out on sponsons. These 
latter two alone are of large calibre. The rest are reduced, and 
form the secondary armament; but her displacement barely 
exceeds 6000 tons, while she is protected all over. 

A larger vessel might be protected with vertical and horizontal 
armour, and have eight 8in. guns mounted in pairs, or four 9-2in. 
guns singly, besides eight 4-7in. guns coupled in turrets. Another 
two 4°7in. guns might be mounted like the small bow chasers of 
the Dupuy de Lome. A battery of smaller quick-firing guns might 
be carried at a lower level for the benefit of torpedo boats, as in 
the Galatea and her sisters. A high forecastle would help to 
maintain speed in all weathers, and it might be continued aft so 
as to form a boat deck, which would protect the crew from 
splinters if the boats were shot to pieces. If the funnels were 
coupled, the two big guns amidships might be mounted en échelon, 
so as to fire on either beam, or they might be converted into 
mortars for the aérial torpedoes referred to by Mr. Laird Clowes. 
In any case she might carry four 9-2in. guns, and ten 4°7in. guns, 
besides smaller quick-firing armament. 

Shortly after the recent change at the Admiralty, Lord Brassey 
wrote to the Times, urging that some of the older ironclads should 
be converted into armoured cruisers, It is to be presumed they 
have the support and stability for a main armament on their upper 
decks. Long guns of any calibre could hardly be mounted in their 
ports at present, besides being too near the water. They could 
hardly be given the speed required to bring a smart crniser to bay, 
except in bad weather, when their size and weight would tell. 
But they could be used to convoy merchantmen, when the cruisers 
would approach them of their own accord. They would then, 
besides, have the advantage of being on the inside of the circle. I 
enclose the tracing of a rough sketch. CIVILIAN, 

October 30th. 





THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Siz,—The Institution of Electrical Engineers is the principal 
corporate representative of an important and increasing profession. 
In its early days, and especially when it existed as the Society of 
Telegraph Engineers, it was the principal exponent of the scientific 
aspect of electrical progress, and attracted a large number of 
gentlemen only indirectly connected with practical engineering. 

Under those conditions it was appropriate that the Council 
should have been composed to some considerable extent of pro- 
fessors and similar representatives of purely scientific effort. 

The Council, which has the responsibility of nominating its own 
members, has always given due, if not excessive, prominence to 
this idea, with the result that at the present time, notwithstanding 
that the membership now includes a very large number—in fact, a 
considerable majority—of electrical engineers actually engaged on 
important works, that body consists of ten actual or nominal 
professors, four physicists, eleven present or past representatives 


of Government departments—including naval and military officers | finitely as I possi 





| paper, and therefore fairly open to comment. 


We know that our views as expressed above are shared by a 
large and influential section of the Institute, and we believe also 
by some members of the Council, who would have given effect to 
them had they been supported by any general expression of 
opinion, 

We do not advocate as politic or possible the making of any 
immediate radical change in the constitution of the Council, but 
we do advocate a gradual modification of it, by the nomination on 
the part of the Council of new members actively employed in con- 
structive work, to replace others retiring in rotation, until a more 
equal balance be attained. 

As the date of the annual election is approaching, we have 
taken the liberty of bringing this subject forward through the 
medium of the press, in order that an opportunity may be afforded 
to members of the Institute of expressing their opinion on a 
subject which we are assured is attracting serious and increasing 


attention. R. S. ERsKINE, 
E. MANVILLE, 
ALFRED E. MAvor. 
JOHN RAWoRTH, 
A, A. C, Swinton. 
November 7th. 





FAIR PLAY FOR OIL ENGINES, 


Sir,—Will you allow me space to allude to the way in which 
public lectures, &c., are made use of to eulogise certain things, 
and to condemn competing ones, apparently in a most unfair 
manner. I mean the lectures, or papers read, before our leading 
societies, the objects of which are supposed to be the advancement 
of knowledge and science, and the distribution of sound infor- 
mation. It must be remembered that papers so “fathered ” are 
taken by the general public, and those who have not the particular 
technical knowledge thoroughly to understand the subject in 
question, as being absolutely correct, and prepared by men of 
judgment without prejudice. Particularly is this the case where 
the paper is prepared by a person not interested financially or 
otherwise with the subject in question. 

With your leave I will give a typical instance of what I mean, 
and I do not doubt it is not an uncommon one. Last winter, at 
considerable expense and trouble, I had drawings prepared, 
diagrams made, and gave information to Professor Robinson for 
his Cantor Lectures delivered at the Society of Arts. I take it 
such a lecture, although there is no discussion allowed after, is as 
public a matter as any information printed each week in your 
Professor Robinson, 
after dealing with the different oils and their constituents, went 
on to describe the different oil engines ; unfortunately he did not 
stop at this, but went on to describe their practical working, and 
to say in effect, that one engine was perfect in every way, while 
another engine failed in this point, another would have deposit of 
carbon in the cylinder, and so on; in fact, while eulogising one 
condemned all others.’ Had he had a practical knowledge of the 
working of these engines he might have been justified ; but he had 
no such knowledge of the one in which I am interested, and 
although I had written him giving the information how the 
engine worked—what happened, and what did not happen—some- 
time previous to his lectures, and at the same time invited him to 
come and test the engine and verify the information for himself, 
he preferred to ignore this, and, I distinctly say, described what 
did not happen, classing the engine with another one, which had 
he had yf practical knowledge of the working of the engine he 
could not have done, 

These lectures have been printed the last few weeks in the 
Society’s Journal, and notwithstanding that very shortly before 
publication Professor Robinson wrote asking for any information 
to correct his — up to date, whereupon I pointed out as de- 

ly could his errors, yet finally this inaccurate 





———————= 
information appears, and is being reiterated by other | 
who did not care to take the trouble to gather information 
themselves, ig 

1 have no doubt Professor Robinson did not realise the injusticg 
and harm that can be done under such circumstances, Professor 
Unwin in his paper on ‘The Priestman Oil Engine,” read befor, 
the Institution of Civil Engineers, very fairly remarked, ‘ He said 
nothing about any other oil engines because he had no knowledge 
of them.” 

In conclusion I would say, that it is a bold man, with any regard 
for his future reputation, who at the present time ventures to 
affirm that oil cannot be used successfully in the internal combnus- 
tion engine except in one way, and that complete combustion can 
only be effected by one peer process. 

I will hope, Sir, that your paper will help in removing 
an enormous incubus weighing upon all those who are working to 
the advancement of the oil engine—the motive power of the future, 

At the Royal Agricultural Society's Show at Warwick we had 
as judges men who, without casting a doubt upon their knowledge 
of things agricultural, could not in the nature of things know 
much about oil engines. Still I hopefully looked forward to a trig) 
then, but no, I was doomed to disappointment. The Society's 
engineer came round to say, no trials will be made, that certain 
oil engine makers object; saying, such a thing would develope into 
a competitive trial, and they had not prepared for it, it would not 
be fair. Is it possible for it to be made public which maker, or 
makers, used this argument? Is this encouraging progress! Be. 
cause some know there is a better engine produced than theirs, 
therefore no trials must take place. Mr. Courtney also said com. 
yay trials will most probably be held at Chester next year, 

ill this be so, or is the proposition smothered in its infancy! ]f 
so, will the Society of Arts institute another competitive trial go 
that the oil engine shall enter the lists with the gas and steam 
engine. J. E. WEYMAN, M.I1. Mech, E, 

Guildford, November 7th. 





SHIPYARD APPRENTICES, 

Srr,—The article on ‘‘Shipyard Apprentices” which appears 
in THE ENGINEER of to-day is one-sided and bitter in its tone, and 
calculated to cause friction between our employers and ourselves, 
It is not correct in some of its stat ts an isleading in others, 
and tends to create unpleasantness where none exists. No doubt 
you thought you had made a good hit by dropping on the words 
‘“‘ very excellent card,” and if this has contributed to your amuse- 
ment I don’t begrudge you. But the question is of too serious a 
character to trifle with words. The article states that “ this step 
taken in issuing this card must inevitably be strongly resisted by 
the employers.” Now why this should you do not state, but 
go on multiplying words until you come to the conclusion that this 
is ‘‘ Trade Union tyranny,” and no doubt this conclusion is satis 
factory to you, if to no one else. 

But what does all this mean? What have we done that we ought 
not todo? This is the real point at issue. We think we know as 
much at any rate about “ fairness between man and man, justice 
to both employer and employed, and the future well-being of our 
shipbuilding industries,” as you do, judging from the spirit in 
which you have written ; and it may be we have a great deal more 
interest in the latter. If a conspiracy had been unearthed, and it 
had been proven that we were all dynamiters, and that our inten- 
tions were the destruction of all boiler shops and shipyards, a more 
alarming article could scarce have been penned. Such attacks as 
these on trade unions were plentiful some years ago, and we hoped 
they had become things of the past, but it appears misrepresenta 
tion and persecution has not quite died out. 

You state that the employers must inevitably strongly resist 
what we purpose doing. The employers here have no choice, 
they must resist, and no doubt they will act on the order here 
given, and take every precaution for the protection of life and 
property. 

But what is it ‘“‘that must be strongly resisted!” This you do 
not say, only by implication. You see a ‘‘very excellent card,” 
and this has come to you as an apparition, its appearance is some- 
thing dreadful to contemplate. ut let us draw a little nearer 
and examine it, as it may not beso terrible after all. Whatis pro- 

to be done with this ‘‘ very excellent card!” A careful perusal 
of its contents shows that: First, it is proposed to sell them toa 
select number of recognised apprentices. Second, that the holders 
of these cards shall be entitled to become members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society. Now, this does 
not appear to be very terrible after all, dees it? And certainly 
does not warrant the sweeping cond tion contained in your 
article. Can anyone say that we asa society have not a perfect 
right to do with these cards as before mentioned? If you say we 
have no right to do so, then, according to your idea, we ‘‘em- 
ployed in the shipbuilding trade wil! not be left even souls to call 
our own.” 

You say that this card or manifesto strikes at the liberty 
of the employer and employed alike. Such sentences as these are 
easily written, but not so easily proven, and there is not a word of 
truth in it in the present case. But what are the real facts of the 
case—namely these: The rules of our Society have fixed the pro- 
portion of apprentices for the past fifteen years at one to five 
journeymen, and for several years past we have received from 
employers lists of apprentices in the various departments. These 
apprentices have been selected by the employers or their repre- 
sentatives, and under their control. We do not in any way wish 
to alter this, and it is to these recognised lads that these ‘‘ very 
excellent cards” are to be issued. a 

The reason why these cards are required is that in our confer- 
ences with employers on the apprentice question they have stated 
that lads are put to the trade and called apprentices without their 
authority or Coatetes by their foremen, and the card will pre- 
vent this. . 

There are other employers who do not supply the list of appren- 
tices, and who are continually bringing lads into the trade out of 
all proportion to the majority of the other yards, and who employ, 
whenever they can, handy men to do mechanics’ work. The result 
is, that cheap but inferior work is turned out, and the price of 
shipbuilding is cut down to such an extent that our best builders 
cannot compete with them, and the trade is injured all round, 
through the action of two or three of the class before mentioned. 
This ‘‘ very excellent card ” will do something to prevent this, and 
place all employers on the same footing, which has always been 
our object. i 

Another evil has been that lads have worked as p< oaperwmeey for 
three or four years and then left at a time when they should be 
some service and profit to the employers, and gone elsewhere to 
get more money. ‘This ‘‘ very excellent card” is intended to stop 
this, and to compel all apprentices to complete their apprenticeship 
with the employer they commerced their time with. The use of 
this ‘‘ very excellent card” for this purpose must be more to the 
employers’ profit than ours. , 

You say that the ratio of ono 2~prentice to five workmen 1s 
insufficient, as has recently been sown by Mr. John Inglis, of 
Glasgow. Would you be surprised to learn that this gentleman s 
evidence before the Labour Commission proved nothing on this 
point? I here give his answer to questions put to him by Sir E 
Harland :— 

‘* 26,166. Then take your diagram of the stead y—apparently 
very stead y— increase of iron shipbuilding in your district : having 
that in view, what would you consider would be a fair proportion 
of apprentices in order to supply the apparently constantly 
increasing demand for journeymen to execute the work which you 
are able to induce to go to the Clyde ?—I have not given any atten- 
tion to that ; I have not attempted to arrive at any figure. 

“26,167. But is not that a very important point to have before 

us; in other words, is not that the main point for us to have 1m- 

ressed upon our minds, what you as a practical man, with oka 
Lage of the Clyde shipbuliding before you, would consider wou 
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be not too many apprentices for a given number of men in order to 
keep up the steadily increasing demand for workmen on the Clyde! 
—I do not think I could answer that question. I would rather ap- 
prove of removing all restrictions and let the question settle 
tia question is not a new one to us, and we have proven con- 
clusively from the returns of our own Society for several years past, 
that the proportion we fixed is not far wrong. As you have referred 
to Mr. John Inglis’ figures and evidence given before the Labour 
Commission, in justice to us you will not object to give a portion of 
mine on the same subject. 

“Jt has been advanced as an argument that unless we take our 
proportion of lads who are living between the ages of sixteen and 
twenty-one, in accordance with the number of journeymen work- 
ing at the trade between the ages of twenty-one and forty-five, we 
shall condemn a portion of the population to enforced idleness. We 
are anxious to take our fair share of the lads into the trade accord- 
ing to the male population of the United Kingdom, and to get at 
this we wanted some reliable data to start from, and knowing that 
the Right Honourable Joseph Chamberlain, M.P., has taken a great 
interest in life tables, we wrote to him for information, and the 
following was sent us :— 

“§1r,—I am directed by Mr. Chamberlain to acknowledge the receipt 
of your letter of the 18th inst., and in reply to furnish you with the 
following particulars, which are taken from the Independent Order of 
Rechabites, Salford Unity, by Mr. Francis Nelson, the celebrated 


ary : — 
ama »f 100,000 males living at the age of 18, 58,970 will be living at the 


f 65. 
“8%.(9) The death rate will be as follows :— 
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For the intervening years the annual death rate is in proportion to 
the numbers given.—I am, Sir, yours obediently, J. Witson. 

“ Now, basing our calculations on the foregoing figures, assuming 
that apprenticeship begins at the age of sixteen and continues for 
five years, journeyman ss life beginning at twenty-one and ending 
at forty-three ; taking the number of youths living between the 
ages of sixteen and twenty-one, and the number of men living 
between the ages of twenty-one and forty-three, and dividing the 
latter by the former, it gives a proportion of one apprentice to 4°7 
journeymen. This method of reckoning takes account of the whole 
male population between these ages, and shows that if we accept 
two apprentices to nine journeymen, we are taking our fair share 
of lads into the trade. And this, we maintain, is fully sufficient 
to meet the requirements of the trade.” 

In your article you state that in the Royal Dockyard, when an 
apprentice serves seven years, it has been found that a ratio of one 
in six is not sufficient to maintain the normal strength of the 
establishment, and resource is frequently had to the entry of work- 
men who have served their apprenticeship in mercantile yards. This 
argument is advanced to prove that the proportion we fix is not 
sufficient. You are evidently completely at seahere, If the pro- 
portion of one apprentice serving five years at his trade to five 
journeymen employed is not enough, itis plain to any one with 
the least mental capacity that one apprentice serving seven years 
at bis trade to six journeymen employed cannot be. 

In striving to make out a good case against this ‘ very excellent 
card” you are not particular as to facts. You act on the principle 
that any stone will do to kill a dog. 

Your reference to the Grangemouth Shipbuilding Company and 
what bas taken place at Alloa has nothing whatever to do with 
this ‘‘ very excellent card,” The facts of the case are these. The 
Grangemouth Shipbuilding Company have arranged with the 
Society the number of apprentices that should be employed at each 
yard. When the work was completed at Alloa, these lads were 
discharged the same asthe men. There was not any agreement 
with the young men to teach them their trade with the company 
as you state. They have not any more claim on the company than 
the other workmen. And as the firm had their full complement 
of lads at Grangemouth as agreed upon, and there was not much 
work in that yard, there was no injustice done in the Alloa case. 

We contend that when trade slackens off lads should be sus- 
pended in proportion to the men discharged, and this view of the 
case is borne out by Mr. John Inglis, in his evidence before the 
Labour Commission, 

In answer to question No, 26,174 put to him by Sir E. Harland 
he says, “ I think the best way to get over the difficulty would be 
that a certain number of apprentices ought to be suspended as 
well as a certain number of journeymen in dull times. In the iron 
shipbuilding industry the apprentices can afford to go idle nearly 
as well as the journeymen, because their pay is so high, and I 
think that they ought to take their share of the dull times as well 
as the men.” 

Before passing away from this apprentice question, permit me to 
say that these ‘‘ very excellent cards” have been supplied to one 
of the secretaries of the Employers’ Association, and we are certain 
that if they have any complaints to make, or any information they 
require as to the Society’s intention, we shall hear from them in the 
usual way, and our differences will be adjusted, independent of 
leading articles in newspapers, 

I now come to another part of your leading article, which is 
unworthy of you, because it is false and libellous. 1 refer to that 
portion where you say, ‘‘The helpers seek to form a union to 
Protect themselves against the injustice of the more powerful 
platers, and at once the platers stamp upon their efforts, and force 
thera either to join the Boilermakers and Shipbuilders’ Society, 
or else lose their work. Only picture the masters insisting upon 
the workmen either joining the Employers’ Union or losing their 
work, and we have an analogous case to that of the platers seeking 
to coerce their labourers. It is that chivalrous body which is now 
seeking to benefit itself at the expense of boys desirous of learning 
a trade wherein good wages are to be earned.” This quotation is 
an unmitigated lie, I have no better word for it; 1 have no 
comment to make on it, — to say that it is unworthy of your 
paper, and we hope you will withdraw what has been published in 
the above-named paragraph. R. KnicHt, 

General Secretary, Boilermakers’ and Iron and Steel 
4 Shipbuilders’ Society, 
Lifton House, Eslington-road, Newcastle-on-Tyne, 
November 4th. 


[The publication of Mr. Knight’s letter in our pages will, we 
trust, prove satisfactory to the bers of his Union. We regret 
that we failed to perceive that the ‘‘excellent card” was issued in the 
interest of the leading shipbuilders, to protect them against the 
competition of little men. This truth was not obvious at first 
sight. As to the use to be made of life statistics, we fear Mr. 
Knight has a good deal to learn. He has even forgotten that all 
bs on - = — are not as am On the last 

mp 0 etter self-respect renders it necessa: at w 
should decline to comment.—ED E.] emacs 








THERMO-DYNAMICS, 


Str—I beg to thank Mr. Bower for the pains which he has taken 


lucid exposition has probably saved me from incurring a good deal 
of expense, in pursuit of an idea which I now see involves a fallacy. 
There is, however, one collateral point remaining, concerning 
which I am not quite clear, and concerning which I venture to ask 
him to give a little information, which would be, I am sure, of use 
to others as well as to me. 


If the well-known formula z=}! is practically adapted to 


steam engine practice, why is high-pressure steam more economical 
than low? Given a certain range of expansion, it matters nothing 
what the pressure is; the result so far as T and ¢ are concerned 
must be the same. 

I have asked a professor this question, and his answer is that in 
practice there is more work to be got out of 
the upper portion A of the diagram than out 
of the lower portion B, although the areas 
are the same. He told me that I could 
understand this ‘‘if I thought it out.” I 
have thought it out very carefully, but I 
have failed to see it, although on the 
strength of his verdict I have adopted this 
view in one of the letters which Mr. Bower 
has so courteously answered. I may add 
that my thanks are due to certain other correspondents of yours. 
Montreal, October 24th. J.J 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE demand for sheets is certainly better than a few months ago, 
but — are in no shape improved. Singles are quoted at £7 ; 
doubles at £7 5s, to £7 7s. 6d., and lattens, £8, 

The demand for galvanised sheets is better from New Zealand, 
and from South Africa, and South America, hut Australia shows 
very little revival as yet. The value of the exports of this 
class of iron during last month do not show up as well as for Sep- 
tember, still they are a decided improvement upon some previous 
months this year. The aggregate value for October is returned at 
£148,063, against £175,253 in September, and £204,007 in October 
last year. For the ten months of the present year the total value 
of the exports is £1,694,778, against £1,906,710 in the first ten 
months of last year, showing a fall of £311,932. 

Prices of best qualities of bars remain unchanged on the old 
basis of £8. Second-class bars are £6 15s. to £7, and common 
poy are slightly lower than during quarter-day week, at 
5 12s, 6d. and £5 17s. 6d, 

The hoop iron trade is rather better, and prospects are somewhat 
brighter. Prices, however, are unsatisfactory on the basis of 
£6 10s. at works for good qualities, with some makers demanding 
£6 12s, 6d. Gas tube strip is tame at £6, and an increased demand 
in this department would be very welcome, 

E, P, and W. Baldwin quote their present prices of thin sheets 
as: lron, Shield brand, £10; Severn, £11; B.,12; B. B., £13; 
and B, B. B., £14, all for singles. Bessemer steel sheets for 
singles are quoted £11 ; doubles, £12; and lattens, £13. Siemens- 
Marten sheets, singles, are £12 10s.; doubles, £13 10s.; and 
lattens, £14. One of the best indications of trade at the present 
time is, these makers report, the cir t that cc s 
stocks are low on every hand, and deliveries are wanted directly 
orders are placed. 

The Board of Trade returns issued this week show that the 
total quantity of iron of all sorts exported during October was 
256,507 tons, as compared with 287,685 tons in the corresponding 
month of 1891—a decline of 31,178 tons, or 11 per cent. 

The total quantity of copper exported last month was 131,205cwt., 
an increase of 7339 cwt., or 6 per cent., as compared with the 
October figures for last year. 

The pig iron trade is rather better this week, demand being a 
little brisker, and prices somewhat stiffer. Recent failures are, 
however, making sellers somewhat cautious, and prompt settle- 
ment of accounts is demanded whenever possible. Staffordshire 
all-mine hot-blast pigs are 60s, to 62s, 6d., and cinder is quoted 
about 37s. 6d., though here and there it can be obtained at 36s. 6d. 
Derbyshire and Northamptonshire brands are in a fairly good 
positi Cc s are expecting before long to obtain better 
terms, Indeed, several are already asking an extra ls. per ton, 
and will only contract for small quantities. Sellers ask 44s. to 
44s, 6d. for Northamptons and 45s, to 46s. for Derbyshires, with 
Lincolns about 47s, 6d. to 48s, 6d. 

In the engineering and bridge and roofing yards some good con- 
tracts are in hand here and there, and a fair amount of work is 
also doing in the boiler yards. Some encouragement as regards 
prospects is derived from the important new schemes of home 
railway construction which are proposed for next year. The in- 
tended new line from Manchester to Glasgow is an especially 
significant enterprise. If it is carried through, the scheme should 
result in large orders to many of the metal trades of this district, 
including more particularly the bridge builders, nut, bolt, and 
railway fastening makers, toolmakers, &c. Birmingham railway 
carriage and wagon builders have lately been in receipt of some 
good orders from railway companies, in one case a large order 
having been completed for a whole new train, to run between Calais 
and Brindisi, over the line of the Peninsular and Oriental Co. 

Engineers and ironfounders have been watching with some 
curiosity lately the sales of machine plant and other engineering 
effects at district ironworks’ sales under the hammer. All sorts 
of machinery have been offered, varying from iron-rolling mills 
proper, and engines for driving the same, shears, cranes, and 
steam hammers, down to lathes, drilling and planing machines, and 
even electric lighting plant. Such sales, though realising what 
have been considered fairly good prices for promoters, are 
hardly satisfactory to local machinists, 

Gas engine makers in Birmingham state that their experience is 
that steam engines are more than ever being superseded by the 
gas engine, not only for small, but for large amounts of power. 
The superior cleanliness and adaptability, but most of all the 
superior economy of the gas motor, is found to tell increasinglyin 
its favour amongst power consumers of all sorts. As illustrating 
the growing demand for the newer motor in large sizes, I may 
mention that at the present time one prominent firm of Birming- 
ham engineers are building to order several gas engines of 100-horse 
power each. 

The death is announced of Mr. H. J. Marten, C.E., of Wolver- 
hampton, the engineer to the Severn Improvement Commissioners. 
The d d_ gentl , who was widely known and much 
respected, had for a long period been associated to many of the 
engineering and sanitary institutes throughout the country, and he 
had been identified with a number of important engineering 
schemes. He was also one of the arbitrators under the South 
Staffordshire Mines Drainage Acts. Mr. Marten was in his sixty- 
fifth year, and died after only a very brief illness commencing with 
an apoplectic seizure. 

















NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—A general tone of depression continues throughout 
nearly all branches of the engineering and iron trades of this 
district. In a few exceptional cases, engineering establishments 
are still being 4 what may be termed well employed, but 
generally they are but indifferently supplied with orders, and in 





to give me information, Iam the more indebted to him that his 






The extensive lockout which has now commenced in the cotton 
trade, although it is necessarily a disaster, so far as the general 
industry of the district is concerned, is for the moment giving some 
increased activity to millwrights and machinists, as in many cases 
advantage is being taken of the stoppage to put in hand requisite 
repairs and alterations which cannot be carried out when the mills 
are running. This, however, can in no way compensate for the 
serious effects which the lockout must have, not only upon the 
staple industry directly concerned, but upon machine makers and 
the allied branches of industry, and in some quarters the belief is 
entertained that the stoppage will, in all probability, extend over 
the remainder of the year. 

In the iron trade the persistent weakening tendency in prices 
necessarily checks buying beyond immediate requirements, and 
the position becomes gradually more discouraging both for makers 
and manufacturers, as they are unable to secure any corresponding 
reduction in the cost of production. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance ; but business showed no improve- 
ment upon the unsatisfactory markets which have now been 
reported for a considerable time past. In pig iron consumers still 
restrict their purchases to mere hand-to-mouth requirements, and 
in most brands there is a further easing off in prices. Lancashire 
makers still quote on the basis of 44s. 6d. for forge to 46s. for 
foundry, less 24, delivered Manchester ; but little or no new busi- 
ness has been coming forward at these figures, and for orders of 
any weight they would no doubt be prepared to give way about 
6d. per ton. Lincolnshire iron, although the average quotations 
remain at about 43s, for forge to 44s, 6d. for foundry, less 24 
delivered here, is also easier ; any business that is now being put 
through being based upon prices about 3d. a-ton under the above 
quotations, whilst for forward delivery 6d. less is in some cases 
being quoted. Derbyshire iron remains nominally unchanged ; 
makers, who are indifferent about business here, being firm at 
recent quotations of 44s, 6d. to 45s. for forge, and 48s. 6d. to 49s. 
for foundry, less 24, delivered Manchester ; but it is only on occa- 
sional small special sales that these prices are being got. Middles- 
brough iron continues to ease down, and 46s. 4d., net cash, 
represents the full average price for good foundry brands delivered 
here ; with sellers in some cases at 3d. to 6d. under this figure. 
For Scotch iron quotations remain about steady, Eglinton averag- 
ing 47s. 3d. to 47s. 6d., and Glengarnock 48s, 3d., net prompt cash, 
delivered at the Lancashire ports. 

In the manufactured iron trade there is still no material change 
to notice. Makers report a moderate business doing in bars, but 
it is mostly only from hand to mouth, and although quotations 
remain at £5 15s. fordelivery in the Manchester district, in one or 
two cases there has been a slight giving way upon this figure, 
whilst where anything like large orders are in question, makers 
are not firm at their quoted rates, £5 13s. 9d. having been quoted 
by one of the leading Lancashire makers on a fairly large contract 
for shipment to the Argentine. North Staffordshire bars delivered 
here can in most cases be bought at £5 15s., but one or two firms 
still hold to £5 17s. 6d. In hoops there is very little doing, but 
the Association prices remain firm at £6 5s, for random to £6 10s. 
for special cut lengths; Lancashire sheets are still quoted at £7 5s., 
and Staffordshire qualities at £7 7s. 6d. per ton. 

The steel trade remains in a very depressed condition, with 
practically little or nothing doing to really test prices. Ordinary 
foundry hematite could now be bought at 56s. 6d. and 57s., less 
24, and steel billets have been offered in some instances at as low 
as £47s, 6d. net, delivered Manchester, although local and district 
makers still hold to £4 10s. as their minimum quotation. The 
Bolton steel plate mills, which have been stopped for some weeks, 
have now re-started, and local makers are quoting on the basis of 
£7 for boiler-making qualities, delivered in this district, with some 
business reported on the basis of this figure, but steel boiler plates 
from other districts can be bought at £6 15s. to £6 17s, 6d. ; with 
common tank plates at £6 to £6 2s, 6d. per ton, delivered here. 

In the metal market only very slow business is still reported, 
especially in all descriptions of steam fittings, and makers have not 
been able to follow the recent advance in raw material by any 
upward movement in list rates for manufactured goods. 

From such information as I can gather, in anticipation of the 
usual monthly reports issued by the Trade Union Societies, these 
will again show an increase in the number of unemployed members, 
but in some cases the returns so far show this to be comparatively 
small, as compared with the increase reported last month. 

I understand that the loss of the Roumania will, in all probability, 
result in the replacing of important engineering orders in this 
district, as the cargo on board the vessel included two or three 
pairs of heavy engines, several boilers, and a large quantity of 
shafting, which there is evidently no chance of recovering, and 
which will have to be renewed. : 

In the coal trade the outlook, apart from the winter demand for 
house fire qualities, is anything but satisfactory; even for house 
fire coals there is no general actual pressure of demand, and in 
some cases the hardening-up in prices to last winter’s rates at the 
commencement of the month has scarcely been fully carried out. 
Common round coals still hang upon the market, owing to the con- 
tinued very indifferent demand for iron-making, steam, and general 
manufacturing purposes, and for these prices show no real improve- 
ment, 7s. 6d. being about the full average quotation for ordinary 
qualities at the pit mouth. With regard to engine classes of fuel, 
the lockout in the cotton trade must necessarily have a serious 
effect upon the demand, and although so far prices have not been 
appreciably affected, any long continuance of the mill stoppage 
must throw a large quantity of slack upon the market, which will 
tend to weaken prices. Quotations at the pit mouth still average 
6s, 3d. to 6s. 6d. for ordinary quotations of burgy, 5s. to 5s. 3d. 
for best qualities of slack, 4s. to 4s. 3d. for medium sorts, and 
about 3s. 6d. per ton for common descriptions; but consumers are 
very cautious about buying, except for immediate requirements. 

In the shipping trade steam qualities of coal are in only very 
slow request, and 8s, 6d. to 8s. 9d. represent about the full average 
price obtainable for good qualities of steam coal, delivered at the 
Garston Docks or the High Level, Liverpool. 

Barrow.—Orders for all classes of hematite pig iron are very 
few in number, and the trade doing represents but a very small 
tonnage of metal. In warrant iron there has been absolutely no 
new business during the week, and stocks remain undisturbed at 
37,096 tons, compared with 144,087 tons at the end of last year. 
The little business doing by makers of pig iron during the week 
has been in prompt deliveries. There has not been a single trans- 
action on forward account, although deliveries can be secured at 
lower prices than are now ruling the market. Warrant iron is 
quoted at 47s, 6d. sellers, net cash, and buyers are at 47s, 44d. 
Makers, on the other hand, are asking 49s, A few transactions 
of small moment are noted at a little below that figure. There 
are forty-one furnaces in blast, and thirty-five are standing idle. 
The prospect of the hematite pig iron trade is a very poor one 
for the winter months. 

Iron ore is in much quieter request, and sales have recently been 
on asmall scale. Ordinary qualities of metal are quoted at 8s. 6d. 
to 9s. per ton net at mines. 

Steel makers are not in receipt of much new business, with the 
exception of the large orders for heavy rails recently entrusted 
to the firm of Charles Cammell and Co., Workington. This order 
will insure activity at these works well into next spring. At 
Barrow the mills are fairly well employed, but new work is wanted 
in nearly all departments, and particularly for Siemens-Marten 
qualities of metal. Prices are steady. No business is reported in 
steel shipbuilding material, tin-plate bars, hoops, slabs, billets or 

blooms. Forged steel is quiet, and steel casting is a smaller 
trade than it has been for years. 

Shipbuilders and engineers are not so busy as they have been, 
although there is a fair order sheet in the hands of local builders. 
New contracts are, however, coming to hand very slowly, and 





most cases a steadily increasing scarcity of new work coming for 
ward is reported. 


shipping in the meantime is very quiet. The shipments of pig iron 
and steel from West Coast ports during the week have been com- 
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paratively poor, and the decrease, as compared with last year, has 
been further marked. 

Coal and coke are rather easier, but East Coast qualities of the 
latter are quoted at 18s. to 19s, per ton, delivered here. 

Mr. J. W. Little, the manager and owner of the Barrow Steam 
Navigation Company, and of James Little and Co., shipowners and 
shipping agents, was elected Mayor of Barrow on Wednesday. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE sharp weather has caused a fairly brisk demand of late for 
house coal, both on local and general account. Inthe metropolis 
prices remain about the same as they werea year ago. Quotations 
are firmly maintained, and the talk of another play week amongst 
the miners will operate effectively against any fall in prices. Silk- 
stones are at lls. to 12s. per ton; Barnsley House and Flockton, 
10s, and 10s, 9d. per ton; other qualities range from 9s. per ton. 
In steam coal, for which there is an average season call, Barnsley 
hards make from 9s. 3d. to 9s, 9d. per ton; lower qualities, 1s, to 
ls. 6d. _ ton less. Gas coal, 8s. to 9s. per ton, with a good 
trade. anufacturers are ordering fuel rather less freely, and 
prices are weakening. Coke is fairly ordered, values unaltered. 

There is no change to report in the iron and steel trades, which 
continue very dull. 

A Sheffield commission agent called upon me this week with 
specimens of American-made files, of which he bad been asked to 
undertake the sale in this country. The United States people 
offer their files on terms which cut out local makes—viz., 70 per 
cent. discount and 5 off; in other words, for a nominal value of 
£100, they will take £28 10s. The files have been shown to file 
makers, and have been declared to be satisfactory in regard to 
quality. The United States firm, whose place of business is in 
New Jersey, state that they are eping the Canadian and 
Australian markets by running out the best brands of English 
files. To Canada, where the duties on English and American files 
are similar, they state that they are sending from 25,000 dols. to 
40,000 dols. worth of goods a year, and are now opening up a con- 
nection in England itself, sending over from two to three hundred 
dozen files per month. The American, of course, does not under- 
rate himself or his productions; but it is certainly significant that 
he can place on the English market files which English managers 
declare to be excellent, at rates below local price lists. The files, 
it should be added, are machine-made in every instance. Another 
American steel house have stored in London several hundred tons 
of the best crucible steel, and have already engaged a Sheffield 
gentleman to represent them in this country. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


AFTER such extremely unsatisfactory statistics as those issued 
by the Board of Trade relative to our exports of iron and steel 
during October, wherein it appears that this country is shipping 
fully one-third less than was reported two years ago, it was not to 
be expected that business would become still smaller, and that 
prices would be weakened. Added to this was another potent 
factor in depressing the market, and that was the monthly returns 
of the Cleveland Ironmasters’ Association, which were decidedly 
the worst that has been published for a long period, and showed 
clearly that the production has been increased more than the trade 
justified, and that we must look for further increases in stocks if 
the make is kept up, for the winter—the quietest season of the 
year—is coming on; and not only will the falling-off be felt in the 
shipping, but also in the home requirements, for undoubtedly the 
finished iron trade has but poor prospects; in fact, it is said that trade 
altogether is worse than the present generation have ever known it. 
The worst year that this district has ever experienced was in 1879, 
but even then there was not such a dearth of work, or so great a 
difficulty in making ends meet. Prices certainly were lower then 
than they are at present, but the cost cf production was also lower. 
For pig ironmakers coke alone was 3s, to 3s. 6d. per ton lower than 
itis now. There is no doubt that coke is relatively dearer than 
pig iron, but the ironmasters have only themselves to blame for 
this, as they have put so many furnaces in as to cause a scarcity 
of fuel. It would have been better for themselves in more ways 
than one if they had refrained from relighting so many furnaces— 
they would have been better able to maintain the prices of their 
produce, they would not have accumulated stocks, and they would 
not have had the prices of materials raised in undue proportion 
to that article in the manufacture of whichit isused. It is certain 
that if they had not so unduly put in furnaces they would not 
have now to pay 13s. per ton for their coke. There is one circum- 
stance which may be accounted favourable to pig iron makers, and 
that is the larger exports that are reported this month. Usually 
they become poor after the end of October, when the navigation 
season is understood to close. But the mildness of the weather is 
allowing of much better over-sea shipments than were recorded in 
October in fact they are about double, and the total shipments of 
pig iron from the Tees this month up to Wednesday night reached 
23,261 tons, against 12,114 tons in October, 15,495 tons in Septem- 
ber, and 30,290 tons in November, 1891, all to 9th. The heavier 
exports are also due to the circumstance that Scotch consumers are 
taking more Cleveland iron—indeed, in the first week of this month 
they had 8295 tons, whereas in the corresponding period of last month 
they took only 2500 tons ; the quantity is now, in fact, nearly as 
much as in good times. The increased deliveries to Scotland are 
brought about Sy the lower prices of Cleveland iron compared 
with Scotch. All this year Cleveland pigs to the Scotch consumers 
have been dearer than Scotch pigs, but while of late the latter 
have been almost stationary in value, Cleveland pigs have fallen so 
much that the old difference of 4s. per ton has practically been 
restored, and Cleveland iron can once more compete in Scotland 
with native iron, as is evidenced by the shipments. This resump- 
tion of the trade with Scotland will prevent the stocks increasing 
so rapidly. 

The Cleveland Ironmasters’ October statistics are another item 
which has operated against the markets, and this more than any- 
thing has led to the lower prices. The figures were worse than 
were estimated, and the ‘‘ bears” have not failed to take advan- 
tage of the opportunity afforded to force down prices. Certainly 
it is disappointing to have an increase of nearly 17,000 tons re- 
ported in stocks in what should be the briskest shipping month of 
the year, when there should have been a heavy decrease instead of 
an increase. Almost invariably there is a decrease, and prices 
may well be weak with such an unsatisfactory return. The output 
was too large in September, yet it was further increased in Octo- 
ber, with the results that stocks were raised by 16,914 tons, nearly 
all in makers’ hands. No fewer than five furnaces were re-lighted 
during October—two at Tees-side Ironworks, Middlesbrough, 
one at Seaton Carew, one at Carlton Ironworks, and one at 
Palmer’s Shipbuilding and Iron Co.’s works ; all these are to make 
hematite. One furnace, and that producing Cleveland iron, was 
blown out at Messrs, Walker, Maynard, and Co.’s Redcar Iron- 
works, Of the ninety-four furnaces in operation, forty-nine were 
making Cleveland iron, and forty-five hematite, spiegel, and basic 
pig iron. The furnaces at the Ferryhill Ironworks, now owned by 
Mr. John Rogerson, have been dismantled, leaving 148 furnaces 
built in the district. 

It will be remembered that in September the Lackenby Iron- 
works, Middlesbrough —formerly owned by Messrs. Downey 
and Co.—were offered for sale by auction as a going concern, and 
that the property was not disposed of ; there being only a single 
bid, much below the value of the works. Messrs. Bolckow, 
Vaughan, and Co., however, have taken a lease of the establish- 
ment for five years, with the option of purchase then or before. 





They took possession on Sunday midnight, and will keep the three 
furnaces going. The brand ‘‘ Lackenby” will be continued. 

The Skinningrove Iron Company, Carlin-How in Cleveland, has 
received an intimation that the Scotch Pig Iron Trade Association 
have decided to include their brand of Cleveland iron in the list of 
G.M.B.’s, and will in future accept Messrs. Connal and Co.’s 
warrants for that brand f.o.b. Middlesbrough, as nee 
a warrant contract for G.M.B. iron. The brand has been accepte: 
in this district as one of the G.M.B.’s ever since the company con- 
structed a harbour close to their works. They ship at least 
1000 tons per week of their produce. 

The prices of Cleveland pig iron are weaker than they were last 
week. No. 1 has been sold at 40s., and No. 3, which was 37s. 9d. 
last week, could be bought this week at 37s. 6d., and even 37s. 44d. 
for prompt f.o.b, deliveries—figures which can hardly cover cost of 
production at most of the works. No. 4 foundry is 36s. 6d., grey 
forge 36s., mottled 35s, 3d., and white 34s, 9d., for prompt 
delivery. No. 3, for delivery up till the end of March, has been 
sold at 37s. The price of Middlesbrough warrants has dropped to 
37s. 4}d. cash nd wy The large and increasing production of 
hematite has weakened the price, and mixed numbers can now be 
had at 47s, 6d. fur prompt f.o.b, deliveries; in fact, 47s. would not 
be refused. Another hematite furnace is to be re-lighted on Tees- 
side within the next few days. 

The manufactured iron and steel trades are no better in any 
respect, but demand is extremly dull, and several works, which 
have hitherto been fairly well occupied, are standing idle this 
week because of lack of orders. Only the rail makers are pretty 
well employed. Shipbuilders, who afford so much work to the 
finished iron and steel trades, are badly occupied. Palmers’ Ship- 
building and Iron Co, has launched the Revenge, one of the 
largest battleships yet constructed for the British Navy. She is 
of the barbette type, 350ft. long, 75ft. broad, and 14,150 tons 
displacement. 

The engineering and ironfounding indastries are very dull, and 
with poor prospects. Messrs. Ashmore, Benson, Pease and Co., 
Stockton, have just completed the order for adding a third tele- 
scopic lift to a gas-holder which the firm’s predecessors, Messrs. 
Ashmore and White, erected in 1878-79 for the Carlisle Corporation. 
Marine engineering has not been so bad for twenty-five years, in the 
opinion of some engaged in the trade. Business could hardly be 
worse, but when the depression of the shipbuilding trade is so bad, 
“ is not wonderful that the marine engineering trade is so slack 
also, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has been quiet this week, with business 
almost exclusively confined to Scotch warrants, prices of which 
have been comparatively steady, from 41s. 2)d. to 41s, 34d. cash. 
Cleveland iron has been at 37s, 14d, to 37s, 3d., and hematite 
47s. 3d., nominal cash prices, 

The prices of makers’ iron are as follow:—G.M.B. and Govan, 
Nos. 1, 41s. 9d.; No. 3, 41s. 6d.; Monkland, No. 1, 43s. 6d.; No. 3, 
42s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s. 6d.; Clyde, No. 1, 
49s. 6d.; No. 3, 46s.; Gartsherrie, No. 1, 5ls.; No. 3, 47s.; 
Calder, No. 1, 51s.; No. 3, 483.; Summerlee, No. 1, 52s. 6d.; 
No. 3, 46s. 6d.; Langloan, No. 1, 53s.; No. 3,46s.; Coltness, No. 1, 
55s. 6d.; No. 3, 49s. 6d.; Glengarnock, at Ardrossan, No. 1, 49s. 6d. ; 
No. 3, 46s. 6d.; Dalmelliington, No. 1, 48s. 6d.; No. 3, 46s. 6d.; 
Eglinton, No. 1, 47s.; No. 3, 46s.; Shotts, at Leith, No. 1, 53s.; 
No. 3, 49s.; Carron, at Grangemouth, No. 1, 53s.; No. 3, 47s. 

An additional furnace having been placed on hematite, there are 
now thirty-two producing that iron, forty making ordinary and 
special brands, and five basic ; total, seventy-seven compared with 
seventy-six at this time last year. 

There has lately been some apprehensions of dull trade in the 
locomotive works, and it is therefore gratifying to learn that 
Messrs. Sharp, Stewart and Co., of the Atlas Works, Glasgow, 
have received orders for about thirty locomotive engines and 
tenders, two-thirds of which are for India and the rest for Wales. 

Rumours are current as to the placing or expected placing of a 
considerable amount of tonnage with the Clyde shipbuilders, this 
to include a war ship for the British Admiralty, to be built at 
Clyde Bank. It isto be hoped that these reports will turn out 
correct, otherwise the prospects of the shipbuilders, and con- 
sequently of the steel makers, will be very indifferent. Some of 
the steel makers allege that not only is work very scarce, but that 
a large proportion of what is being turned out is at positively un- 
remunerative prices. The best Siemens ship-plates are quoted 
£5 10s., less 5 per cent. discount for delivery in Glasgow district, 
and other articles at relative figures. 

The sheet-making trade is better employed than almost any other 
branch of the iron and steel manufacture. Several firms bave work 
on hand and in prospect that will keep them going up to the end 
of the year. The prices of sheets are accordingly maintained, and 
iron sheets are quoted at £7 7s. 6d., less 5 percent., for singles ; 
£8 2s, 6d. for doubles; and £9 2s, 6d. for lattens; there being the 
usual corresponding rates for steel sheets, viz., singles, £7 17s. 6d.; 
doubles, £9 7s. 6d.; and lattens, £10 17s. 6d. 

Tube makers have been ill-supplied with work for some time, and 
prices have been rather severely cut. It is understood that the 
Union Tube Making Co., Lanarkshire, has obtained an order for 
35,000ft. of 24in. tubes for the London Electric Lighting Co. 

The consumption of copper in this district has been falling off 
very considerably, cwing to the decline in shipbuilding. A large 
quantity of the metal is being used in our electric lighting con- 
tracts, but it is small compared with what the shipbuilders required 
in busy times. Consumers’ stocks of copper are in most cases very 
small, The imports of copper pyrites into the Clyde have been 
falling off very materially. In October they amounted to only 
1734 tons, against 4583 tons in October, 1891. The arrivals in the 
past ten months aggregate 38,944 tons, compared with 43,160 tons 
in the corresponding period of last year. The resolution to shut 
down the Anaconda Mine for several months, induced many 
operators in copper shares to close their accounts for the fall this 
week ; and this occasioned a sharp rise in the prices of the copper 
company’s shares in the Stock Exchange. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A FAIRLY good demand exists for steam coal, and quotations 
appear to be arrested from the downward movement which had 
setin. Business on Change at Cardiff continues brisk, and mid- 
week quotations showed firmness, best steam being quoted at 
10s. 6d to 10s. 9d.; seconds, 9s. 9d. to 10s, 3d.; Monmouthshire, 
9s. 6d. to 10s. 3d. These figures represent the usual business, but 
it is known that contracts, extending over a large portion of next 
= have been taken for less, I have heard 9s, 6d. has been 

oked by one or two leading coalowners. House coal continues 
to oa in demand weekly. Curdiff prices are, for best 
Rhondda, large, 11s. 3d. to 11s. 6d.; No. 2, 8s, 6d. Swansea :— 
Rhondda, No. 3, 11s. 6d. to 12s.; through coal, 9s. to 10s.; small, 
7s. to 7s, 6d. Steam coal is selling in Swansea at 9s. to 10s., and 
second quality as low as 8s, 6d.; best anthracite from 14s, 9d., 
second from 11s. 6d. 

Mr. Breffit, who has been appointed Receiver at the Maritime 
Colliery, proposes as a substitute for the scale a uniform profit- 
sharing system. This principle is already in action in certain 
iron works in the North of England. 

I am glad to announce that the dispute at the Beaufort tin-plate 
works has been ended. Notices expired Saturday, and 700 men 


————— 
_ the men did not turn out the average thirty-six box 
ift. 

As showing the a connection that exists 
poet <r e and steel trade, I hear that the stop of these work 
would have reduced the trade of a large steel works fully on, 4 
third. That is, as a workman phrased it, ‘‘ We should haye ead 
idle two days a week.” . 

There is little to record in connection with the iron and steel 
trades. The rail business is slack. Glasgow pig is at 41s 8d.: 
Middlesbrough, 37s. 14d.; hematites, 47s. 3d. On "Change Swan. 
sea the following quotations ruled this week :—Welsh bars from 
£5 15s.; steel rails, heavy, from £4 2s, 6d. to £4 5s.; light, £5 19e 
to £5 15s,; Bessemer bars, £4 12s. 6d. to £4 15s.; Siemens, £5 ‘> 
£5 2s. 6d. Tin-plate cokes, 12s, to 12s. 8d.; Siemens, 12s, 3d. to 
12. 6d.; best charcoal, 13s, 6d. to 13s, 9d.; ternes, 22s, 24s, 28... 
coke, Cardiff, 16s. to 17s. for furnace; foundry, 18s, to 198. 
Swansea prices, 13e, 6d. to 14s, furnace, and 17s, to 17s, 64° 
foundry. ‘ 

Welsh council boards are moving against the further efforts 
from English boards to secure Welsh water. Merthyr will get some 
benefit from the Cardiff waterworks, as the pipes passing through 
the parish will be rated. 


€8 per 
between the 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


WITH regard to the state of iron business in the various districts 
throughout the country, reports are much the same as of late, In 
no respect does trade show an improvement, but rather is the 
tendency the other way. There is, generally, an absence of jp. 
quiry, which gives but a poor prospect for the future. In Silesia 
the tone of the iron market is unfavourable this week, Al] depart- 
ments of the iron and steel trades appear to be moving backwards, 
In pig iron very little change has taken place. Production being 
limited to the utmost degree, is in most cases readily consumed, go 
that stocks are small. Malleable iron shows a decidedly weaker 
tendency. ‘The steel makers are irregularly employed in all 
departments of their works, Prices are, with few exceptions, the 
same as in previous weeks, 

No alteration can be reported to have taken place on the Austro- 
Hungarian iron market, the business doing in raw as well as in 
finished iron being fully as strong as last week. In plates, 
especially the heavier sorts, there is, perhaps, a trifle less doing, 
but up to the present orders have been coming in pretty regularly, 
Bars are reported in good request ; the same may * told of sheets, 
The business in girders has, however, iderably | d during 
the last weeks, The wagon factories are briskly occupied. There is 
an order for 100 locomotives for the Hungarian Government holding 
out, which will most likely be given to Austrian or German works, 
the only Hungarian locomotive shop being so fully employed just 
at present as to be unable to accept new work. fficial quotations 
have not changed since last report. On the French iron market a 
very moderate business has been done in pig iron as well as in 
manufactured iron. A further downward movement cannot be 
reported to have taken place, but there is also not the least sign of 
improvement, and ——— are rather discouraging. Belgian 
competition is disagreeably felt on the market, but in spite of this 
makers have hitherto pretty firmly maintained their quotations, 
Bars are selling at 145 to 150f. p.t. ; girders at 150 to 160f. p.t. 

The best that can be said of Belgian iron industry is that it is not 
worse than last week. There have been some orders coming in for 
special qualities ; but on the whole most branches of the trade are 
as short of work, and prices tend steadily downwards. Some 
airly-good export orders for rails for Asia Minor have recently been 
booked ; while the locomotive shops will receive additional employ- 
ment by an order for locomotives for the Transvaal. (Generally 
speaking, export trade is carried on with little or no profit, makers 
being obliged to accept orders at almost any price. Merchant bars, 
No. 1, are offering at 120f., No. 2 at 130f., and No, 3 at 140f, p.t. 
at works, 

The tendency on the Rhenish-Westphalian iron market is 
decidedly flat, and there is as yet no saying whether an improve- 
ment will take place in the near future. Transactions are limited 
to covering merely hand-to-mouth requirements, buyers not caring 
to commit themselves to forward engagements. Manufacturers in 
almost all departments are weak as regards their quotations, 
iron continues in very slow request, and some works report 
demand scarcely worth mentioning. Stocks are increasing, in 
spite of a strong reduction of output. Spiegeleisen has been 
maintaining its old oy of M. 55 p.t. forthe 10 to 12 p.c. grade, 
For forge pig No. 1 M. 48 to 50 is given ; No. 3 do. is sold at M. 
45 p.t.; Siegerland quality fetches M. 47 to 48 p.t.; hematite is 
noted M. 66; foundry pig No. 1, M. 66; No. 3, M. 58 p.t.; basic 
stands at M. 46 to 47 p.t.; German Bessemer, M. 53 to 54 p.t.; 
Luxemburg forge pig is offered at M. 45 p.t. at works, On the 
manufactured iron market the quiet tioned in last letter 
has increased upon the week. Bars are uncommonly quiet, very 
few orders coming in on home account. In the export trade also 
a general slackness prevails, and the tendency of prices is anything 
but firm. Hoops have been much neglected of late, buyers main- 
taining their reserved position, 

The condition of the plate and steel trade remains without any 
noticeable new feature. Activity has, on the whole, decreased, 
and prices are in many cases with difficulty maintained. The wire 
and wire nail business is exceedingly low; the same may be 
reported of rivets. The tube makers have recently formed a con- 
vention. Prices are as last reported. Regarding the situation of 
the machine and wagon factories, very little change can be 
reported to have taken place since last week’s letter. 

Tatest list prices, per ton at works, are as follows :—Good mer- 
chant bars, M. 122°50; angles, M. 12750; girders, double T, free 
Burbach, M. 87°50; hoops, M. 132°50 to 137°50; billets in basic 
and Bessemer, M. 85; heavy plates for boiler-making purposes, 
M. 160; tank ditto, M. 150; steel plates, M. 150; tank ditto, 
M. 140; sheets, M. 140 to 150—in some instances higher; Siegen 
thin sheets, M.130t0135. Iron wire rods, common quality, M. 125; 
drawn wire in iron or steel, M. 112 to 125; wire nails, M. 127 to 
130; rivets, M. 155 to 160; steel rails, M. 111 to 114; fish-plates, 
M. 90 to 110; steel sleepers, M. 115 to 120. Complete sets of 
wheels and axles, M. 275 to 285; axles, M. 220; steel tires, M. 210 
to 230; light section rails, M. 95 to 100. 

The import of goods from Germany to Holland is stated to have 
been during the month of October:—In pig iron, 1884 t.; iron 
plates, iron wire, bars, and nails, 3514} t.; pit coal, 26,025 t.; steel 
and steel wire, 1783 t.; stones, 1143 t.; and cement, 5394 t, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 8rd, 1892. 


In commercial channels throughout the United States there is 4 
better feeling, owing in part to an increased volume of business, 
easier money markets, increased railroad traffic, heavier stock 
speculations, and increased investment in American securities by 
foreign capital. Commercial failures show a decline as compared 
with last year. Industrial —— from all centres show great 
activity, strong prices, reduced eempetition, and increasing orders 
for winter delivery. After the dential election it is probable 
that the volume of business will increase and prices also harden. 
Producing capacity is under excellent control in all the industries. 
Pig iron production is slightly increased, and prices are firm et 
15dols. for No, 1 foundry at Northern tidewater points. Finished 
iron and steel are strong, especially Pew and structural material, 
which are in very heavy demand. great many new engineerlbg 





were thrown out, and there was a general feeling of despondency 
taken, and an 
The dispute was 


in the district. Happily energetic measures were 
amicable arrangement has been brought about. 





b are ing up,and the requirements for them will 
anticipated, in view of the oversold condition of several of the 
larger mills, 
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LAUNCHES AND TRIAL TRIPS. 





On Saturday afternoon last, Sir Raylton Dixon 
and Co., of Middlesbrough, launched a very 
handsome steel screw steamer of about 7000 tons 
deadweight capacity, being the twelfth vessel 
puilt by these builders for Messrs, Thomas and 
James Harrison, of Liverpoul, and is intended 
for their Calcutta trade. Her dimensions are :— 
Length, 415ft. ; breadth, 45ft.; depth moulded, 
sift, 3in. The engines are constructed by 
Messrs. Thomas Richardson and Sons, with cylin- 
dere 25in., 4lin., and 68in. diameter by 54in. 
stroke. On leaving the ways the vessel was 
named Barrister by Miss Inga Raylton Dixon, 
daughter of the builder. 

On the 5th inst. Messrs, Ropner and Son 
launched a steel screw steamer of the following 
dimensions :—Length over all, 333ft.; breadth, 
4lft, 6in.; depth moulded, 24ft. She will be 
classed 100 Al at Lloyd’s, and is designed to 
carry 4500 tons deadweight on Lloyd’s summer 
freeboard; she has raised quarter deck and 
partial awning deck, cellular bottom for water 
ballast, built on the web-frame principle, and will 
have all the latest improvements for a first-class 
cargo steamer. Her triple-expansion engines are 
by Messrs. Blair and Co., and are of 1400 indi- 
cated horse-power, with two large steel boilers 
working at 1601b, The steamer has been built to 
the order of Messrs. Lindsay, Gracie and Co., of 
Newcastle-on-T'yne, and was named Glenvech by 
Miss Ropner, of Preston Hall, 

On Saturday, the 5th inst., there was launched 
from the yard of the Tyne Iron Shipbuildin 
Company, of Willington Quay-on-Tyne, a stee 
serew steamer, built on account of Messrs, Wig- 
ham, Richardson, and Co,, for the Royal 
Hungarian Steam orig, ed Company “ Adria,” 
and of the following dimensions, viz.: Length, 
248ft.; breadth, 34ft.; depth, 23ft. 4in, moulded, 
built to the highest class of Lloyd’s Al spar- 
decked. This vessel has water ballast fitted right 
fore and aft on the cellular system, and is aiso 
fitted with all modern improvements for the rapid 
loading and discharging of cargo, including four 
extra powerful double-cylindered steam winches, 
direct-acting steam windlass, large donkey boiler, 
steam steering gear by Messrs. Donkin and 
Nichol, and Hastie’s screw gear aft. The engines, 
which are to be supplied by Messrs, W. Richard- 
son and Co., of the Neptune Works, Newcastle, 
are of the triple-expansion type, of large power, to 
drive the vessel ten knots per hour at sea. On 
leaving the ways she was named the Miatyds 
Kudly by Miss Lilian Bone, of Tynemouth. 

On Saturday, the 5th inst., there was launched 
from the shipbuilding yard of Messrs, Schlesinger, 
Davis, and Co, a powerful steel screw tug for the 
Tyne Steam Shipping Company. The vessel, 
which has been built to act as tug for their large 
fleet of steamers in the Tyne, is also specially 
adapted for carrying passengers between the 
company’s wharves and their vessels, which are 
often lying in various parts of the river. Her 
dimensions are:—Length, 90ft.; breadth, 19ft.; 
and depth, 10ft. She is classed 100 Al at Lloyd’s, 
but her strength is very much in excess of Lloyd’s 
requirements, She has also been fitted to 
comply in all respects with the Board of Trade 
rules and regulations, and will have life-saving 
appliances provided for a hundred passengers. 
A large saloon is fitted for the accommodation of 
the passengers below the deck forward, and is 
upholstered and finished in a neat and substan- 
tial manner. The engines have been constructed 
by the North-Eastern Marine Engineering Com- 
pany at their Wallsend works, and are on the 
surface-condensing compound system, with cylin- 
ders 17in, and 32in. diameter, with a stroke of 
24in. As the vessel left the ways, she was named 
the “ W. D.S.,” after Mr. W. D. Stephens, the 
respected chairman of the company. 

On Tuesday, the 25th October, the screw 
steamer Bucephalus, belonging to the Australian 
and Indian fleet of Messrs, Archibald Currie and 
Co., of Melbourne, went down the Firth of Clyde 
on her official trial trip. This vessel, which is 
276ft. long by 37ft. beam and 25ft. depth 
moulded, has undergone at the hands of Messrs. 
Blackwood and Gordon, engineers and ship- 
builders, Port Glasgow, an extensive overhau' 
both of hull and machinery. Her engines, whict. 
were formerly of the ordinary compound ty;e, 
have been converted into the triple-expansiun 
type by the placing of two 15in. diameter high- 
pressure cylinders on the top of the two cylinders 
originally in the ship, and supplying steam of 
160 lb. pressure from two new boilers, each 
having three furnaces of Purves’s patent ribbed 
type. Two runs were made with the Buce- 
phalus on the measured mile at Skelmorlie, 
and although running light and with the pro- 
peller only partially immersed, she attained a 
mean speed of fully 10} knots, which was con- 
sidered highly satisfactory by the owners’ repre- 
sentatives on board. During the course of the 
alterations to hull and machinery the work has 
been under the ee supervision of Captain 
John Curry, of Melbourne, the owners’ super- 
intendent there. 

Messrs, Robert Thompson and Sons launched 
from their Southwick Yard, on the 3rd inst., a 
steel screw steamer, built to the order of Messrs. 
Speeding, Marshall, and Co., of this port. The 
dimensions are:—Loength, 328ft. 6in.; breadth, 
40ft. 6in.; depth moulded, 23ft, llin.; and she 
was built under special survey to the highest class 
at Lloyd’s, She is of the improved partial 
awning deck type, and is designed to carry 
4500 tons on a light draught. She will be also a 
Very large measurement carrier; has cellular 
bottom for water ballast, four very large hatch- 
ways, with powerful winch to each, and extra 
large donkey boiler, steam windlass, steam 
steering gear, by Messrs, J. Lynn and Co., of 
Sunderland, together with all the most recent 
appliances and improv ts for the rapid and 
economical working of ship and cargo. The 
accommodation for the captain and officers is 
sitt in a spaci poop aft, the engineers 
being berthed next to the enyine room, which is 
Provided with six Mason’s patent skylights, and 
sw sailors “ ——- in the forecastle. The 

hes are of the triple-expansion type, havin 
cylinders 24in,, 39in,, and 64in., by an. proton 

With extra large boiler-power, Both the hull and 








J. R. Scott, of Newcastle. As the vessel left the 
— she was named Lindisfarne. 

n November 5th Messrs. W. Gray and Co, 
launched the s,s, Conch, the second of the 
steamers they have in hand for Messrs. M. Samuel 
and Co., of London, for carrying petroleum in bulk 
to the East and for general cargo. The vessel 
was named by Mrs, Alderman Samuel, of London, 
and has been built to Lloyd's highest require- 
ments under the specifications ond superintend- 
ence of Messrs, Flannery, Baggallay, and 
Johnson, of London and Liverpool, together 
with the sister ships, and will have all the latest 
improvements for ships carrying liquid cargoes, 
and is arranged to meet the requirements 
of the Saez Canal Company. The ship is 338ft. 
long by 43ft, beam and 28ft. deep, and will 


carry 5150 tons deadweight at a s of fully 
ten knots at sea, and has tanks specially arranged 
so that she can be fully loaded at each of the 


different draughts due to summer, winter, and 
Indian summer freeboards. Sbe moved at once 
to the yard of the Central Marine Engine Works 
Company to take in her machinery. She will 
also be fitted with powerful pumps which can 
discharge the complete oil cargo in twelve hours, 
and has aleo several large winches for rapid 
handling of the general cargoes, and has special 
pumps for dealing with all water ballast, and 
machinery of the latest type for ventilating and 
purifying the tanks and holds, 

On November 3rd Mr. James Laing launched 
from his Sunderland yard the first of three 
steamers which he is building to the order of the 
Rothschild Samuel Syndicate, for the Eastern oil 
and general cargo trade, As the ship left the 
ways Mrs, Alderman Samuel gave her her name, 
the Turbo, She is 347ft. long, 45ft. 6in. beam, 
and 28ft. 6in, deep, and will carry 5500 tons 
deadweight, with special arrangements for loading 
the ship to the various freeboard marks, and is 
ropelled by engines of 26in., 424in., and 69in., 
y 45in. stroke, taking steam from three lai 
boilers, These ships are being built to Lloyd’s 
highest class, and to the requirements of the 
Suez Canal Company for the passage of ships 
carrying petroleum in bulk, and embody all the 
latest safety appliances, from the designs of 
Messrs, Flannery, Baggallay, and Johnson, of 
London and Liverpool, who have long been largely 
e ed in considering this special department of 
naval architecture, and who are also superin- 
tending the construction of other ships for the 
same owners, ‘The auxiliary engines for loading 
either oil or general cargoes are of the most com- 
plete description, the pumps being capable of dis- 
charging the entire oil cargo in twelve hours. 
These ships will carry the most powerful venti- 
lating apparatus yet designed for this class of 
trade, and are capable of dealing with a vast 
quantity of There is a complete electric 
light installation, with special search lights and 
arc ~~ 

On Tuesday, the lst inst., the petroleum 
steamer Etelka, built by Messrs, Sir W. G. Arm- 
strong, Mitchell, and Co., for the Mineralil 
Raffinerie Company, was taken for trial at sea. 
She is 290ft. long, 37ft. Gin. beam, and 27ft. Gin, 
deep, and has been constructed under the super- 
intendence of Messrs, Flannery, Baggallay, and 
Johnson, of London and Liverpool, to the highest 
class of Lloyd’s and Bureau Veritas for liquid 
cargoes. ith full bunkers she will carry about 
3300 tons of oil, and is fitted with the latest 
specialities for the requirements of her particular 
service. Four runs were made on the measured 
mile, and a mean speed of just over 10 knots was 
attained, the ship being fully loaded, and after- 
wards a four hours’ full speed run was made, 
when everything worked in a highly satisfactory 
manner, and speed and steam were easily main- 
tained. During the day the winches, windlass, 
electric light, steam steering and pumping gear, 
were severally tried, and found quite gprs 
and the ship proved herself easily and quickly 
handled, @ engines are constructed by the 
North-Eastern Marine Engineering Company, and 
have cylinders 22in., 36in., and 59in. diameter, 
by 39in. stroke, taking steam at 1601b. pressure 
from two large boilers. The ship is fitted with 
two large Worthington pumps for ~— discharge 
of cargo, and has special pumps for all water 
ballast, the tanks being so arranged as to trim 
and also to be available for fresh water at will. 
She is lighted throughout with electricity, all 
signal lamps being in duplicate, and powerful 
cargo lights fitted, and the latest improvements 
for economy in the maintenance of installations 
at sea have been embodied and carried out, 








THE PATENT JOURNAL. 
Condensed from “The Iwatrated Oficial Journal of 


Application for Letters Patent. 
«’» When patents have been ‘ communicated” the 


name and address of the communica are 
printed in italics. wise 


26th October, 1892. 


19,246. Cotourninc Matters, H. E. Newton. — (The 
Farbensabriken vormals Friedrich Bayer and Co., 
Germany ) 

19,247. TaeaTMENT of Siwace, W. D. Scott Moncricff, 
London. 

19,248. Conpuits for E.ectricat Conpuctors, C. E, 
Webber, London. 

19,249, Pan for FLower-ports, E. P., 8. G., and E. 8. R. 
Collier, London. 

19 250. ILLuMinaTiNa the Turoat, &., A. 8. L. 
Fenchel, London. 

19,251. Cameras, B. H. Micklewood, London. 

19,252. Fo_pine Cots, G. H. Needham and W. Smith, 


ndon. 

19,253. GrinpiIna) Macarines, A. Arnold and A. 
Klumpp, London. 

19,254. Steam GENERATORS, H. 8. Maxim, London, 

19,255. Savrety Catcu fir Winpows, W. E. Jaques, 
London. 

—— CiGARETTE Parser Io.pers, F. M. B. Bertram, 


19,257. MILK-cANs, D. Cameron.—(H. Windle, United 
States ) 


19,258. Lusricators, A. L. Bonnefis, London. 
19,259. TrReaTMENT of ALcoHOLIc Liquips, A. Brin, 


mdon. 
19,260. TREATMENT of ALcoHoLic Liquips, A. Brin, 


mdon. 
—, TREATMENT cf ALconozic L:quips, A. Brin, 

don. 
19,262. Prope.iine Sips, A. J. Boult.—(G. Wauters, 
Belgium.) 





machinery has been under the supervision of Mr, 





19,264. Cantze Raitway, 8. D. Root and G. C. Vine- 
yard, London, 


27th October, 1892. 


19,265. InpIA-RUBBER Pap for CLzaninc Wixpows, &c., 

J. B. McMullen, Manchester. 

19,266. SELF FASTENING COLLAPSIBLE RecerTacue, A. 
Read, Hants. 

19,267. Decoratina WALLS, CeiLines, &c , G. Howard, 

London. 

19,268, AppLyinc Water to Boxes, T. E. Bower, Man- 


chester. 
19,269. Pygumatic Tires for Wneeis, W. Golding, 
anchester. 
19,270. Apparatus fur Licutixe Gas, G. Goerldt, Ger- 


many 

19,271, Ramway Pate and Cuaier, R. Harrison and C. 
b3on, Blaydon ou-Tyne. 

19,272. VeLocirepes, 1. L. Mitchelmore, South- 


ampton. 
19,273. Discs of Ain Paoreviers, J. M. Hetherington 
aod W. Hanmer, Manchester, 
19,274. Conpsp Woven Fasaics, J. Pearson, Man- 


chester. 
19,275. RaiLway Wacons, H. Sichelschmidt, Man- 
h 


chester. 

19, 276. Toy, F. J. Forster, Middlesbrough. 

19,277. PresERVinG AxticLes of Foop, W. G. Daniell, 
London. 

19,278. Wrencues for Ticuteninc Spokes of Cycies 
J. 8. Prentice, Glasgow. 

19,279. Fotpinc Boxes, W. Selley and W. Sanders, 


Manchester. 

19,780. Siont Feep Lusricators, R. Wood.—{ W. F. C. 

Fail, New Zealand.) 

19,281. Sappies fur VeLocipxpes, H. Edwards, 
on. 

— Gatvanic Batteries, W. Walker, Birming- 
a! 


m. 

19,283. Sprinc Catcn, P. Kinig.—{ Messrs. Rabbon and 
Bmmich, Germany.) 

19,284, OuTolDe S«xats for Venicies, T. Browett, Man- 
chester. 

19,285. SHow Carbs, W. Brownlie, Glasgow. 

19,286. Fine-proor Screen, J. M. Porter and J. 
Blakey, Leeds. 

— Tues, C. H. Wall and H. Taplin, Birming- 


am. 
19,288. Seats for Tramcars, &c., T. O. Colles, Man- 


ester. 

19,289. PorTaBLe AuTomaTiIC SMELTING Bast, A. H. 
Nelson, Twickenham. 

19,290. HotLow Rupser Tires for Cycies, J. Ward, 
sheffield. 

19,291. Taki»G-up Motions for Looms, J. Holgate, 
Burnley. 

— Maacic Lantern Lamps, G. W. Gwyer, sen., 


19,293. Execrric Lock and ALarm, R. Baumann, 


mdon. 

19,294. Steam Borvers, J. H. Waterman and F. H. 

te, London. 

19,295. Fryer Macuivery for Twistinc Fisrous 

MATERIAL, W. Wadsworth and R. Hartley, Bradford. 

19,296. Knives fur OpeninG MtTaL Cans, J. Barnes, 

birmingham. 

19,297. Vatves fur Pumps, T. A. Adamson and R. 

Beldam, London. 

19,298. MacHiINEny for MaLTina Grain, J. Sleeman, 

London. 

19,299. SuprporTinG CANDLESTICKS upon MIRRORS, 

J.T. Beckwith, Birmingham. 

19,300. FasTentncs of ‘'kunks, J, T. Shakespeare, Bir- 
mingham. 

19,301. Desks, W. Gunn, Manchester. 

19,392. SeL¥ acTinc Mugs, J. Moorhouse, Manchester. 

19,303, TRaNsMI1TING TéLEGRAPHIC SicNaus, E, H. 


per, London. 
19,304, Waste Water Cvosets, J. Kirkman, Manches- 


ter. 

19,805. Drivina Cranx for Bicycixs, T. Roberts, 
Stoke-upon-Trent. 

19,806. Pepats for VeLocirepes, W. H. McLauchlan, 


Coventry. 
19,807. Pencit and CaLenpar, H. W. Knight-Erskine, 
London. 
19,808. Pneumatic Tire InriaTors, A. C. Davison, 
London, 
19,309. FooTBaLs, J. Hebblewaite, Manchester. 
19,310. CHANDELIERS, H. P. Phillips, Birmingham. 
19,311. Stoprinc Trams in Motion, T. F. De Saulles, 


ig le 

19,312. Dryinc Raspit, &c., Skins, G. Greaves, 
Sheffield. 

19,313, JacquaRD Macaings, R, Hutchinson, London. 

19,314. Screens for Macic LaNTERNs, W. Marshall, 
London. 

19,315. Seats, G. Payne, London. 

19,316. Yarn Winpinc Macuings, J. V. Eves, Man- 
chester. 

19 317. StrtcHine Texti_e Fasrics, A. Peach, London. 

19,318. VenicLe Water Tires, J. Bagnall, Manchester. 

19,319. Respirators, 8. E. Firminger, London. 

19,320. Liquip MgasuRiNnG ApParatvs, J.G. H. Eichler, 


mdon. 

19,321. New Pocket Cooxine Stove, A. Lowenthal, 
mdon. 

SS. Makino Fuses for Fireworks, C. H. Wolf, 


mdon. 

19,323. Winpow Fastener, R. Moreland, jun., and G. 
Auber, London. 

19,324. Rua or Parcet Srrars, C. E. Sheldon, Bir- 
mingham. 

19,325. Correr Coatine the Huuis of Vessexs, T. 8. 
Crane, United States. 

19,826. Purses, J. Moche, London. 

19,827. Par«R-FEEDING Macuings, R. Burnet, London. 

19,828. Rests for Newsparrers, &c, H. E. Harris, 
London. 

19,329. CompounD of PaRa-TOLYLDIMETHYL-PYRAZOLON, 

. F. Riedel, London. 

19,330. ALLoy for Use in TexTiLe Macninery, N. J. F. 
Romanet-du-Caillaud, London. 

19,331. Rartway Ratzs, F. Wilshire, Londen. 

19, po Devices for Inpoor Games, W. Kitteridge, 

mdon. 

19,838. ARTIFICIAL TeETH, R. Brewster, London. 

19,334. Mowino Macuungs, G. C. Topp, London. 

19,835. CENTRIFUGAL Macutngs, T. C. Palmer, London. 

19,336 Governors, D. J. Murray, Ipswich. 

19,387. Gas Lamps, The Lamp Manufacturing Com- 
pany and I. J. Collins, London. 

19,838. FxEDING BoiLers, D. Purves, London. 

19,339. SHavinc Brusues, J. Y. V. Vernon, London. 

19,340. Cycige Tires, 8. Duffield, jun., London. 

19,341. Puzzugs, ‘I’. P. Chittenden, London. 

19,342. UmBxELLas, T. Davies, London. 

19,343. SupporTinG Rain-waTeR Pipes, C. J. Lamb 
and H. Vickers, London. 

19 344. ConsumiInG SmoKE from Open Stoves, T. 
Davies, London. 

19,345. Carriace Suarrs, G. X. Tautain, London. 

19,346, Cak-CuUPLERS, R, 8. Robertson, London. 

19,347, Fastenina Lips, Doors, &c., W. A. Bowie, 


London. 
19,348, Knire CLEANER, C. H. Wigg, London. 


28th October, 1892. 


19,349 CycLe and other Wares, A. Ducasble, Man- 
chester. 
19,380. Bepstraps, R. Jones and 8. I. Whitfield, 
Birmingham. 
19,851. Drivinec Gear for Cycies, W. OC. Burton, 


Warrington. 
19,352. Rims of RuBBER-TIRED WHEELS, J. Birtwisle, 
Manchester. 
19,353. looms, W. White, Bradford. 
1¥,354 Taste for SurcicaL Opsrations, W. H. L. 
arriner, Southampton. 
19,355. Sash Fastener for Winpows, W. H. Petley, 
Southampton. 





19,263. Mattiva Grain, H. H. Lake.—(J. Henning, 
Germany.) 


=> 


19,357. Acruatina RaiLway Switcues, 8. J. Summer- 
son, Darlington. 

19,358. Steam Generators, G. Zahikian, London. 
19,359, Apparatus for Dygino and BuxacHine, L. Etil, 
London. 

10,360. Rotary Motive Power Enoines, A. Boyd, 
Stockton-on-Tees. 

19,361. Process of ELectro-pLatine Guass, A. 8. Ford, 
London. 

19,362, Macuine Sitk Guarp, L. M. Johnson, London. 
19,368. Daxess Ornaments, W. Joh , birmingh 
19,364. Cox BusTIBLE O11 Stove, J. Morrison and J. J. 
Gregory, Stockton-on-Tees. 

19,365. Papiocks, VD. and I Waine, Birmingham. 
19,866. IspicaTinc AppaRaTus, W. Cocker, Darwen, 





cashire. 

19,367, Stxam Generator Furnaces, T. H. Oswald, 
Manchester. 

19,368. Cask Titters, J. and H. J. Brookes and F. 
Mason, Smethwick. 

13 369. Manuracruke of Cartripoe Casgs, G. Hook- 
ham, Birmingham. 

19,870 Cycie Wace. Ting, G. F. oor Liverpool. 
19,371. hegre Meta Piates, W. P. Thomas and K. 


es, 2 

19,372. MANUFACTURE of Papiockxs, L. E. Green, 
Birmingham. 

19,372. Tires of Warts of VeLocirepgs, W. Doig, 


London. 
19,374. Sroppinc the Tarp Hoves in Barres, J. T. 
Bec ’ ingham. 

19,875. Picture Hooks, J. J. James, Birmingham. 
19,376. Manuracture of WeLpiess Tuses, A. Small- 
wood, Birmingham. 

19,377. Wroucnt Meta Tcsss, J. Spencer, Birming- 


19,878. New Pouisninc Device, W. H. Wilkinson, 
anchester. 
— Arrixixe Seats to Documents, W. Tayler, 


on. 

19,380. Orncans, J. 8 Murdoch, London. 

19,881. Pwzumatic Tings, D. Willman, London. 
19,382. Cycte Hanpuezs, A. B. Stokes, London. 

19,888. Maiicarts, 8. T. Fawcett and D. and J. J. 
Sim: , London. 

ee Borvers, H. P. Parkes and J. McAlpine, 


—_ Distrisution of ELectrica. EnErGy, W. Lowrie, 
on, 
— Suprty of Exvecrrica, Enercy, W. Lowrie, 


on. 

19,837. IncrEasiNnG the SicNaALLinc Speep cf CaBuss, 
Siemens Brothers and Company.—( Messrs. Siemens 
and Halske, Germany ) 

Apparatus fur CLEANING Wueat, H. Simon, 


on. 

19,389. OvenrLow Apparatus fur Barus, &c., J. Day, 
London, 

19,390, Steam Pipe Cour.ines, A. Schnabel, London. 
19,891. Fin— Escare, W. W. Horn.—{A. Fergusoa, 

United States ) 
nee. Furnace, W. W. Horn.—(H. Mathey, United 
tates 


.) 
19,393. ELecrric Bairery Apparatus, T. Froggatt, 

London. 
— Makino Sotip Umpre.ia Riss, W. Corder, 


mdon. 

19,395. Propuction of OrNaMeNnTAL Sronzs, P. A. 

oreau, London. 

19,396. Car Coup.ines, E. Brockway, London. 

19,397. Hyaienic Spray for Watter-ciosets, F. 

Windham and P. Everitt, London. 

19,398. Lirt VaLves for Pumps, &c., D. T. Lewis, 
London. 

— Waee.s for Ve.tocipepes, &c., E. Michelin, 

on. 

19,400. Fiyinc Macuines, F. Capone, London. 

19,401. Preventing Dravucut at Winpows, A. G. 
Klugh, London. 

19,402. Moontine of Wuereis, R. Haddan.—(E. Oils, 


rrance. 
19,403. BurNisHEeRS for Boots and Sxozs, 8. Keats, 
on. 
19,404. Cut-outs for Taansrormers, J. 8. Raworth, 
ndon, 
— Suearine Woot, J. Moffat and W. W. Virtue, 
mn! 


on, 

19 406. ATTACHING BELLs to VeLocirepsgs, P. Schilling, 
London. 

19,407. Toy, P. H. Hillard, London. 

19,408. Lerrer Carbs, J. M. Gray, Forest Gate. 

19,409. Pocket, I. A. Margesson, London. 

19,410. Sarety O1t Lamps, G. and H. A. Rumbelow, 


ndon. 

19,411. Propuction of UtTRaMaRineE, R. W. E. Mac- 
Ivor and A. Cruikshank, London. 

19 pool Topacco Pipzs, G. and H. Rumbelew, 

ndon. 

19,413. TvPz-rounpine, R. 8. Clouston, London. 

19,414. TootHeD Rait, W. P. Thompson.—(Count J. 
Telfener, Italy.) 

19,415. REVERSIBLE Currs for Surrts, G. R Hambidge, 
Manchester. 

—, Tureavs for Sewine Purposss, H. C. Pretty, 


ndon. 
19,417. Coverine for Steam Pirss, T. and J. Morgan, 
Manchester. 


29th October, 1892. 
19,418. Reciprocatinc Enoinzs, E. G. M. Donni‘horne, 
19,419. FLoor - SWEEPING Macuine, H. Cadwa'ader, 
London. 
19,4:0 Hsmpers and Baskets, &c., H. H. Greenhill, 
Lon 


on. 

19,421. CovereD Baskets, &c., H. H. Greenbill, 
London. 

19,422. Sexvina AERATED WATERS on Dracut, J. P. 
ackson, London. 

19,423. Puzzx, C. V. A. Eley, London. 

19,424. LxurterR Box Fiaps, A. E. Shelley and ©. J. 
Morley, Smethwick. 

19,425. CANDLEsT:iCKs, W. Elsom and T. Hill, Gains- 


rough. 
19,426. CoMBINED SuRPLIcE and Cassock, O. R. Barni- 
cott, Southampton. 
19,427. APPLIANCES for Nippinc Presser, J. Oliver, 
Manchester. 
“= ConstRucTION of Vessets, C. J. Burnett, 


lasgow. 
19,429. Macuinxes for PLaninc Marat, J. Appleyard, 
Bradford. 


19,430. Dust-pans, 8. C. Harman, London. 
19,431. ATTacHinGc Herts to Boors, ©. H. and F. J. 
ale, London. 
19,482. Tea aud Corree Saucers, W. Webber, 
Piymouth. 
19,433. Fas1ENiNGs for Doors, A. Dawes and J. Masor, 


gham. 

19,434. Attacuinc SappLes to Ve ocirepss, J. B. 
Breoks, Birmingham 

19,435 SkitrLes and other Games, H. King and W. 
Marshall, Liverpool. 

19,436. Lockine Nots, D. Macrae, Glasgow. 

19,437. Cotron SeeD Fsepine Cakes, H. Kirg, 

re. 

19,438. Draw-BaR Guipg, J. L. Guinn, J. B. Thornton, 
and C. G. Oldfather, London. 

19,439. Puncu for Skwine Macuings, M. R. Thurston, 
Lon 


on. 
19 ae 8S. J. Durben and F. A. Park, 
don. 

19,441. Gano Pioves, R. L. Penn, London. 

19,442. Topacco Pipe and CLEANER ComBinnD, A. W. 
Pocock, London. 

19,443. Ain Fitter, E F. Daniel and G. H. Morris, 
London. 

19,444. Boor Protictors, J. Rolerts and J. G. Ccx- 

» London. 
19,445. Stoppers for Botties or Jars, G. H. Jones, 


mdon. 
19,446. Motive Power Arparatus, F, J. Palmer, 





19,856. StsaM WaistLes, J. W. fampson and T. L. 
Mitchelmore, Southampton. 
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19,447. Compounps for Maxine Vingecar, R. Ashton, 
anchester. 
19,448. Hot-warer Heatine Apparatus, 8. Saunders, 
Manchester. 
19,449. Hoxszsnoss, J. Garnett, Manchester. 
10,450. Brususs, T. Wilde and P. Rothwell, Man- 
iter. 


19,451. Vouraic Batreries and Execrropss, H. F. Joel, 
London. 

19,452. Smearas for Surcica, Instruments, A. A. 
Wood , Birming! 

19, ‘ad ~~ eee VarnisH, J. E. and H. E. Hartley, 


19,454. Hooxs and Eves, W. G. Speck, London. 

19,455. VeweTian Buiwps, D. Clarke and A. George- 
Joiner, Birmingkam. 

19,456. Carpet Seam FLAtrTensr, ©. Me: Dundee. 

19,457. Borer and other Furnaces, W. "Woodward, 
London. 

19,458. Sparrow Traps, T. P. Brand, Essex. 

19,459. Manuracturine Biocks, &c., C. E. Meyer, 
Bradford. 

19,460. Drivinc Gear. T. Brook, C. W. Siddle, and T. 
Thorburn, Huddersfield. 

19,461. Mecuanism for Looms, E. Hollingworth, 
Huddersfield. 

19,462. Opgratinc SHUTTLE-Boxes, E. Keighley, 
Halifax. 

19,468. Borctar Atarm. W. Higgs, London. 

19,464. Gas Governors, J. L. Cloudesley, London. 

19,465. AppLyinc Pressure to Rotuers of MacHINEs, 
J. Lund, London. 

19,466. HorsesHoss, J. A. Yeadon, Leeds. 

19,467. Iron and Sreex, J. and G. W. Clark, Bir- 


mingham. 
19,468. Enorxe, F. W. Wood and F. W. Wood, Dar- 


19,469. Wixpow Fastener, A. F. Dixon, Plaistow. 
19,470. Lusrication of Loosz Puuueys, F. W. J. 


tlan, London. 

19,471. Hotpmve Down the Leaves of Books, B. C. 
Scott, London. 

19,472. VeLocrpepes, J. J. 8. Heslop, London. 

19,473. VeLociprpgs, C. H. Penning, London. 

19, ‘ar 74. ee _Rores or Corps in Position, C. 


son, 
19,475. Brakes, 7 H. Small, London. 
19,476. Sarery ~~ T. B. Sharp and J. A. and 8. 
er, on 
19,477. M MANUFACTURE of Fire-LicuTers, R. Campion, 


19,478. _ Apuesion Apraratrs, A. Palaz 
and V. Duboux, London. 
19,479. Cycte and other Wusees, E. Michelin, 


London. 
19,480 —~epernead Visration in Crcues, 8. D. Gordon, 


19, -—. ‘am Tires, W. = Shaw, I. W. Boothroyd, and 
A. Sydenham, Lond 
19,482. "Donen fortnovm, 2. H. Lake.—{B. A. Hjorth 
and Co., Sweden.) 
19,483. CARBURETTING Gas, A. W. Wells. —(F. Verruc, 
Belgium.) 


3lst October, 1892. 


19,484. Traps for Mice, G. E. Hirst, Bristol. 
-~ 485. CycLe Sreerinc Post, J. Marriott, Bir- 


ingham. 

19,486. Puriryine, &c., Sewers, &., F. A. Black, 
Inverness. 

19,487. Wneets of Carriaces, N. Smith and J. Hay- 
dock, Halifax. 

19,488. Securine Knoss to Sprspies of Locks, T. 
Hayes, London. 

19,489. Liquip MEASURER, H. Bishop and J. Howard, 
Bexley Heath. 

ee Movutpers’ Stups, &c., T. H. Thoms, Man- 


ester. 
19,491. Gas Reouxaror, I. and J. W. Marsland and J. 
bo . Stockport. 
19,492. CHILDREN’s Hoops, W. J. Scannell and J. 
Smith, Gloucester. 
19,493, Arracument of Srups to Horsgsnors, W. 
mith, J. Poxon, and B. W. "ee. her neay -n 

19,494, Tea and Corrs Pots, F. W. Blaydes, Glasgow. 

19,495. EyveLettine and other Macurngs, C. R. Bonne 
and. E. Kennedy, London. 

19,496. ELECTRO-MAGNETS and Maowetic Cracuits, W. 
Lowrie, London. 

19,497. Erecrric Lamps, H. Clegg, London. 

19,498. Money-Boxes, H. Paradise, Liverpool. 

19, 490. Cistern Putt Hanpues, C. Shelroke and Co., 


irmingham. 

19,500. Boots and SHozs, A. Allinson, Northampton. 

19, ‘501. Ostaintnc Motive Power, H. J. Shawcross 
and A: W. Brightmore, Liverpool. 

19,502. WaTER-cLosEts, C. Horton, Birmingham. 

19,503. Suear-pinpinc Harvesters, T. C. Sargeant, 
Northampton. 

19,504. Water CrrcuLatinc Apparatus for STEAM 
Borers, D. B. Morison, London. 

19,505. Jacguarp Carp Lacinc Macutngs, A. Ander- 
son and R. A. F. Pollock, Glasgow. 

19,506. Pencit-Hotpers, C. H. T. Bikker, jun., Bir- 
mingham. 

19,507. Toy Revotvers for Caitpren, F. Secchi, 

on. 

19 508. APPARATUS —¢ Suowinc the Puasss of the 
Moor, C. F. t, Liverpool. 

a. Se Socks for Boots and Suozs, W. G. Hall, 


19,510. Beater Prater, W. H. Benson, Leeds. 

19,511. Sprivc Briuiarp Cog, F. Mitchell, Enfield. 

19.512. Prorrine, F. Hughes.—( A. Braconnier, France.) 

19,513. PREPARING FIBROUS MaTeRi.s, T. R. M: en, 
Manchester. 

19,514. Preventinc Arrer-prip from Pumps, J. W. 
Jones, London. 

19,515. Cycuzs, E. A. Morton-Brown, Bristol. 

19, i516. Frise Documents and Lerrers, H. A. Clarke, 


19,517. Umpreyas, R. F. English, Bristol. 

19, 518. Darnine, T. W. F. Jenvey, Bristol. 

19,519. Inrtator, H. E. Jones, London. 

19, 520. Miners’ Picks, Hatcuers, &c., F. J. Hute, 


anchester. 
19,521. Metat Saw, W. Hartmann, London. 
19,522. Pipz, E. L. Ward, Guernsey. 
19, 593. Bopk1n, 4 8. Bozon, Handsworth. 
19, 524. ed of Mitrrary Hots, T. Laurie, 


19,525. = oLvinc Awnineos for Venicies, T. Hosking, 


Liverpool. 

19. a &c., A. Whalley, Helsby, near 
ai 

19,527. Screeninc Coat or Coxe, F. Silvester, 
Newcastle. 


19,528. Cramp Sarety Murr-noiper, C. A. Teske, 
London. 


19,529. Exvecopss, J. H. Goodman, Reading. 

19,530. Penci, SHarpener, J. C. Ferguson, Carlisle. 

19.531. Propuction of PHotocraruic Picturss, H. J. 
Shawcross, Liverpool. 

19,532. SasH Corp Grips or Fasteners, "J. Crook, 
Manchester. 

19,533. Coxe Dicornc and other Forks, A. E. Stayner, 
Sheffield. 

19,534. Tope Prates for Borers, J. H. Heck, New- 


port, on. 

19,535. Grars Sucar, B. Dukes. —(£. Bricsemeister and 
W. A. Seyberlich, Germany.) 

—_. Makino Turpentine, C. H. J. Donnadieu, 


on. 

19,537. Horse-suors, J. H. , London. 

19,538. Pipes, F. P. Slavin, London. 

19, LOURING Composition, J. F. Thompson and 
C. F. Baker, London. 

19,540. Tix-PLaTe Workinc Macuixes, W. Waller, 
London. 


— ow C. A, Allison.(H. C. Behr, United 

tat 

19,542. Straw Trussers, W. P. Thompson.—(0, Cordes, 
Germany.) ‘ "7 





 ~ — weed Inpicatine Apraratus, L. B. Stevens, 


19, oad, ‘Geanewe Vesseis, B. Redwood and H. W. 
Lowick, London. 

19,545. TUBE Expanpers, J. C. pom, London. 

19,546. Writinc Tasiets, C. E. Cochrane.—(W. H. 
Hasbrouck, United States.) 

19,547. MICROPHONES, R. Damseaux, London. 

19,548. Razors, P. Hutfiesz, London. 

—_— Date and Time Stamps, B. W. Warwick, 


on. 
19,550. Marcu Box, W. R. Davies, London. 

19, 4 Waet s, N. P. Clausen, London. 

19,55 2. TRANSMITTING Movinc Power, E. Kogsbille, 


don. 
19,558. Maxine Kwitrzep Goops, J. Schiesser, 


on. 

19,554. Spanners for Mecuanicat Purposes, G. 
Hodgkinson, Birmingham. 

19,555. ILLumMinatine Botrves, &c., E. J. Biggs, A. 
Ford-Lloyd, and T. Zvhrab, London. 

19,556. Pneumatic Tire Inriators, C. Courtney, 


ion. 

19,557. New CoLourine Marrers, H.E. Newton.—( The 
Farbenfabriken vormals F. Bayer and Company, 
Germany.) 

19,558. Dieritamo Apparatus, A. Lappin, London. 

19,559. Cyciz Brake, J. B. Simpson. London. 

19,560. Securmnc ArticLes in a Pocket, J. A. 8. 


, London. 
19,561. ottBAP Dassans for Lapres, 8. Salzberger, 


9,562. — for CLeanstnc Featuers, J. H. 
a art and A. E. Sheible, London. 
19, —_ Firtincs for Curtain Rops, H. G. Turner, 


ion. 
19,564. Securtnc Tires to WHeEets, E. G. Sheward, 
Lond 


on. 

19,565. HorszsHoss, W. 8. Simpson, London. 

19,566. WasHInc Macutves, E. G. es, London. 

19,567. Horsgsnoss, C. Matterson, London. 

19,568. Banns for Pacxinc Cases, L. Cooper, 

on. 

19,569. Execrrica, Connections, O. Fergusson, 
London. 

19,570. ApverTisinc TaBLeTs, H. E. Blake, London. 

19,571. Sxints of Lapiges’ Ripine Hapirs, W. Fletcher, 


London. 

19,572. Apparatus for Fititinc Borriss, J. Lewis, 
London. 

19,578. CanpLe Hotpers, R. V. Kirkham, London. 

19,574. Lusricators for VeLocirepss, F. Norton and 

erdell. London 

19, 575. TRACTION Enornes, F. J. Burrell, Norfolk. 

19, i576. Nicet Sienatuinc at Sea, W. Robson, 

on. 


ist November, 1892. 


19,577. Umpretta Runners, A. E. Armstrong, 

mdon. 

19,578. Toys, &c., for Use as Tarcets, A. Freeman, 
London. 

19,579. Tzapot Support, A. Freeman, London. 

19,580. Tzapot Support, A. Freeman, London. 

19,581. Recuation of Prorocrapuic Sautrers, J. T. 
Clarke, Harrow. 

E. Kidd, 


19,582. Express QUICK-BOILING KETTLE, 
Hertford. 

19,588. ArR-ESCAPE FunNEL, B. Shaw and R. Tottey, 
South 


_—, Recerrac.e, R. Tottey and B. Shaw, 
nu! 
19,585. Speakinc Tuses, T. Birnbaum, London. 


— Pariour SxiTrizs, D. Freeman and W. H. 


‘oster, " 
19,587, Treatment of Szwace, F. P. Candy, London. 
19,588. Paper Macurne, J. P. Jennings, Liverpool. 
19,589. FLusaine Vatve, N. Simmons, Bristol. 
19,590. Fiturse Botries with Errervescent Liquips, 
T. Miller, London. 
19,591. VALY. xs, W. Hartcliffe, Manchester. 
19,592 Merat Waeets, J. H. Aston, Birmingham. 
19, Lantern Suipe Prixtinc Frame, J. Ashford 
co W. Tyler, Birmingham. 
19,594. Sewire Macurnery, A. A. Cuming, London: 
—, Drawine Corks, J. Milward and F. E. Aitken, 


on. 
19,596. Cure Hoox and Sam Hank, J. W. and 8. J. 
e, on. 
19,597. Hoox, Crip, and Suspenper, J. Paramor, Rick- 
mansworth. 
— Preparine Yarns, &c., J. H. Buckley, Chew 
oor. 
19,599. Sprinc Hincet, H. Birkbeck.—(Bommer Bros., 
United States. 
19, — CHARGING Furnaces, J. Buchanan, jun., Liver- 
poo! 
19,601. Crncucark Bayp and other Saws, C. Cornes, 
on. 
Exectric Switcues, A. B. Blackburn, Man- 
chester. 
19,603. Lupricatinc Journais, P. M. Justice.—(B. 
Edgar and R J. Thomas, United States.) 
19,604. PLums Boss, H. M. Fuller, Glasgow. 
19,605. Notation for Prixtinc Music, F. Weber, 
London. 
19,606. O11 Sprayinc Devices, C. R. Collins, Man- 
ches' 
19,607. 
chester. 
— ane Covers and Sroprrers, F. Hoyer, 
vi 
19,609. 


ming! 
19, 610. Hor Compresses, W. Oldaker, } 


Currer Heaps, J. Gray and A. Gray, Man- 


ERMINAL Ornaments, E. Smallwood, Bir- 

Newcastle-on- 
Tyne. 

19, pte Propucine Stream, A. Gray and J. W. Newall, 


19,612. oo. Ww. .“"y ~ Birmingham. 
19, 618. Foor- — S Venicies, &c., G. and W. H. 


19,614. WIND a for’ Cargisces, J. Welsh, Perth. 
19,615. Ho Houtper for Tareap Bopssins, J. A. Findlay, 


19,616. Eames Frames, D. Webster, Dundee. 
19,617, Compinc Snort Fisre, J. Dawson, Bradford. 
19,618. Wixpows, C. Houghton, Hersham. 

19,619. Fire Screen and Brower, A. C. Holms, 


19,620. Inowinc Liven, J. W. Crabtree, Bradford. 
19,621. Wert-prens, N. D. Walker, Bradford. 
19,622. Cuments, &., J. A. Yeadon and W. Adgie, 


8. 

19,623. Proputsion of Boats, P. dit A. Laforesterie, 
Manchester. 

19, —y Puorocrarnic Mounts, A. C. Clark, Forest 

19,625. ArTiFic1at Eves, L. Jeyes.—(M. Bloch, Ger- 
many. 

onan’ Vinccurunes, H. Lucas and J. Archer, London. 

19. os Pepats for VeLocirepes, H. Lucas and J. Archer, 

mdon. 

19,628. PeramBucators, H. Nash, London. 

19,629. Exposinc PaotoorapuHic FiLms, a. J. Boult.— 
G. D. Milburn, United States ) 

19,630. Usine — Fue for Licutine Purposes, H. 


19,631. Vatves for han, W. P. Thompson.—(WV. £. 
Gibbs, United States.) 

19,632. Keys for Rairways, T. H. Heard and W. G. 

kinshaw, London. 

19,633. Fish Scatina Knives, y P. Thompson.—(A. 
Guttzeit and J. Beck,German: 

19,634. KNITTING MACHINES, ch mene Liverpool. 

19,635. Yann Winpinc Macuines, W. P. Thompson.— 
(C. H. Voigt, Germany.) 

19,636. PHotocrarHic Firm Rott Hoxpers, W. H. 
Walker, London. 

19.687. Forminc Pires of Piastic MareriaL, J. C. 
Etchells, Manchester. 

19,638. ATomIsERs, C. a Morehouse, London. 

19,639. A RalLway TRucK Courtine, W. Bunyan, 


London. 





19, =. Se.r-measurino Tare Hoiper, E. C. Bool, 
on. 
19,641. Mup Guaxps, H. E. Jones and R. L. Mort, 
London. 
19,642. Linoryrpe Macuine Space Bar, R. A. Blake, 
mdon. 
19,648. Concentric Steam Joints, J. B. Morgan and H. 
, London. 
19,644. Froorn Brusues, H. H. Lake.—(A. Biihne and 
C0., Germa’ my.) 
19,64. Toons and Keys, W. Possett and W. Berndt, 
19,646. a ExecrricaL Enercy, W. Lowrie, 
ion. 
19,647. Heap Coverinos, J. Wetter.—(H. Wickel, Ger- 
many. 
19,648. ANUFACTURE Of PARA-PHENETOLCARBAMIDE, 


L. F. Riedel, London, 
19,649. MusicaL String InstRUMENT, E. Bicker and F. 


X. Servatius, London. 
19 —. ApsusTaBLE Book Rests, W. H. Morrison, 
ndon. 


19,651. Knirt Hanpves, H. J. Haddan.—{J. J. Bber- 

aan United States.) 
652. Conrectionery Coatinc Macuines, J. R. Van 

go London. 

19,658. Manvracture of Ice, P. M. F. Laurent, London. 

19,654. Boots and Sxors, P. Jensen.—(@. C. Hall, 
United States.) 

— = Heatine by Execrricity, &., H. G. O'Neill, 


12,656. pense, P. Schilling, London. 
19,657. UNDERGROUND Conbuits for Cases, R. Ewing, 


don. 
19,658. ewe Ramway Trains, J. E. Howard, 
on. 
19,659. Opzninc Devices for Exve.orss, J. Lewis, 
on. 
eX Srrarvers for Funne.s, F. A. Poupard and F. 


4 k, ion. 
19 661. Darina Tea Leaves and Piants, L. M. Torin, 
on. 
19,662. Go_r Cus Caszs, A. Whitmell, London. 
19,668. Prope.uine Suips, G. Zeuner and E. Bellin- 
grath, London. 
19,664. Sgscurinc the Lips of Baskets, L. Wolfers, 


mndon. 
19,665. a Apparatus, &c., G. 8. Hooker, 
on. 
19,666. Pexxs for Cuarncino Furnaces, J. W. Booth, 
London. 
19,667. Fasteninos, D. I. 
London. 
19,668. SoLzs for Boors and Sxoxrs, A. H. Coney, 
London. 
19,669. Preumatic Tires, J. 8. Smith, London. 


19,670. Cycies, P. Everitt, London. 
19, eri. ¢ Conpuctinc Exectricity, M. W. Pollard, 


Emery and P. H. Davy, 


19,672, “Guanp or TorPepo Fenper, G. H. Jones, 
Lond: 


on. 

19,678. SemarHore Sicwars, W. C. 8. Chapman.— (4. 
D. Chapman, Cape Colony.) 

19,674. Furnace Doors, J. Young, London. 

19, 675. Treatment of Nitro CeLLULose, F. Greening, 
jun., London. 

19,676. Suow Stans for Beveraces, J. B. Bruce, Bir- 


mingham. 
19,677. SPINNING Wues, M. Cole, London. 
2nd November, 1892. 

19,678. Opgznina Boxes of Tix Puiartzs, F. Barnett, 

London. 
19,679. Pixs, J. Wilson, Manchester. 
19,680. Smoxine PIPEs, G. A. Liddle, Glasgow. 
19,681. 681. Box for Matcues, &c., W. Macguire, Birming- 
19,688, 682. yo og for Footpa.is, G. and T. H. 


Sample, M 
19,683. he "F. “Poole, London. 


19,684. SappLEs for Cycues, P. We 7. C., and P. A. 
1 ‘ham. 


9,685. Recerractes for HousrHotp Purposgs, G. J. 
ebdon, Southport. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette, 


482,586, Evecrricat Fornace, 7. Parker, Newbridge, 
England.— Filed July 5th, 1890. 

Claim.—In an electric furnace, a strip or bar of con- 
ducting material on each of two o ite sides of the 
furnace, each strip or bar having therein two sets or 
series of holes corresponding to similar holes in the 
walls of the furnace, one set of holes being above the 


0N8\ LMU 
Wess 


tf =i 
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other set and fitted with metallic sockets holding 
stationary electrodes, in combination with adjustable 
rods of metal or carbon fitted in the lower set of holes 






for the pu e of striking the arc when commencing 
> work the furnace, substantially as hereinbefore 


482,564 Boicer Feep, @. ,& are, Philadelphia, 
Pa.—Filed Janvary 19th, 1 

Claim.—{1) In a boiler ae a valve having the 

self-closing head L, supply and feed pipes N and P, 


462564 











and a chamber above said head L, said chamber con- 
taining the follower K, the latter being adapted to 





bear against said head and wn) 
substantially as described. uge having steam 
and water pipes connected oul and containing 





—_—_— 
————————— 


a float and a valve connected therewi 

tion with the valve H and intermedia ahs a tet v0, th 

supply and feed pipes N and P, pentane 2 rf 

valve H and the valve head L, and follower t in re 

a eg cain adap to ees with 
and nn 

se ec erefrom, substantially 


482, 020. Vapour BurvEr. = &. Gil i ‘ 

oe — Fite Oe ber sts t, 189 ues, Philadelphia, 
im.—The combina on, —- h 

usual supply pipe and a discharge pipe loadin the 

the bottom thereof, of a burner connected with aid 

discharge pipe and consisting of a tubular portion 








oe with laterally-extended tubes having per- 
orations which are adapted to discharge upward 
toward the retort and a plug bearing a drip cup and 
secured into the lower end of the tubular portion, 
substantially as described. 


482,988. Power Hammer, s Trethewey, Pittsburg, 
Pa.—Filed October 23rd, 189 

Claim.—An om: - front anal hammer having a 
base-plate carrying the anvil, and a mer frame 
formed of two separate stands extending up behind 
the anvil and at an angle thereto, then extending over 
the anvil, and together forming the guideway for the 
sliding head of the hammer and supporting the steam 








cylinder above the same, said stands being each 
pon sen | secured to the base-plate and adjustably 
connected at the upper end, where the stands may be 
adjusted to take up wear of the hammer fee 

we. substantially as and for the purposes set 


483, 108, Execticat Stor Vatve, A. Franke, Berlin, 
Germany.— Filed May 6th, 1892. 

Claim.—In an electrical stop valve, the combination of 
a valve-box a, a valve disc d, pistons e and /, connected 
with the same, the diameter of piston / being larger 
than that of piston ¢ and that of valve disc d, a spiral 
coil s, a pipe m, extending through said coil and con- 
nected at its upper end to the pressure pips, and 


(483108) — 





having interior valve seats o and ol, an iron rod 
arranged between said valve seats and provided wi 
faces at its ends to fit the valve seats, and a connection 
——— ~~ e intermediate of the valve seats and 

valve-box in front of piston /, all com- 
eal aod operating substantially as and for the pur- 
pose set f 








Eprs's Cocoa.—GRATEFUL AND ComFORTING. pe 
a thorough knowledge of the natural laws whi 
f° vern the operations of digestion and wanton, and 

ps et a careful vit Bees on the fine ont — of w 

lected Cocoa, di 


uur breakfast 
tables with a delicately a favoured bev which may 
save us many heavy d ’ bills. It is by, the 
judicious use of such articles of diet that a constity 
ion may ually built =e until strong enough to 
resist every tendency to dis Hundreds of subtle 
maladies are floatin, encand ts us ready pine — wher- 
ever there is a w point. We ma; at with 
fatal shaft by keeping ourselves w “fortied with th 
pure blood and a pro way somes’ ed frame.”—Civil 
jervice Gazette Made w with bilingiwater or milk milk. Only 
in packets, by Grocers, “JAMES Epps a¥D 
0o., Homeopathic Chemists, London.”—ADvT. 
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THE VICKERS HARVEY ARMOUR PLATE, 


We give herewith a print taken by the “ tone” process 
of @ photograph of the Harvey plate, made by Messrs. 
Vickers, and tried at Portsmouth on board the Nettle on 
November 1st. The photograph in question is perhaps 
the best which we have ever seen of an armour plate, 
and enables the admirable result achieved by the plate to 
be seen to the most advantage. In our impression of 
November 4th we pointed out that a special value be- 
longed to that trial, although it is far less severe than 
others to which Harvey plates in America have been 
subjected. V ! 1 
substituted a trial by five Holtzer 8in. forged steel shot 
for one made by four 6in. and one 8in., it is not to be 
denied that on the last occasion when the Harvey was 
attacked by 6in. projectiles, one side of the plate was 
softer than the other and allowed the projectiles to pene- 
trate to a depth of about 12in., or 1}in. beyond the line of 
the plate back if it had remained unbulged. One shot also 
rebounded unbroken, which showed that the face was not 
so hard as could be desired. In the last plate only which 
was tested in America was the plate 
equally hard in all parts. In_ this 
case the projectiles possessed so 
much greater energy than the 6in., 
that though broken they penetrated, 
as was to be expected, toa considerable 
depth. The plate exhibited un- 
precedented powers in _ holding 
together, but while this showed a 
wonderful excellence, and an ex- 
cellence which depended on the 
action of both face and foundation 
or mass of the plate, it was clearly 
desirable that a Harvey plate should 
prove that it could do what the 
Tresidder-Ellis plate has now done 
several times lately, namely, break 
up attacking projectiles so abruptly 
in its face, that the mass of the plate 
should be saved from the tearing or 
wedging strain that accompanies 
penetration to any considerable depth, 
and also from the bulging which 
must fall on the supporting structure 
and injure it, which in the case of a 
ship necessitates repairs which must 
be troublesome. With regard to this, 
it is due to the American Bethlehem 
plate to say that we have now, through 
the kindness of Commodore Folger, 
received a photograph of the back 
of the plate, which shows surprisingly 
little bulging under the attack to 
which the plate was subjected. We 
abstain from printing this plate now, 
because we think that a print of the 
face of one Harvey plate, and the 
back of another, could hardly fail to 
cause confusion sooner or later when 
used for reference, so that we prefer 
to wait in hope of giving two backs 
together, if Messrs. Vickers are kind 
enough to allow us in due time to have 
one of the plates now before us. 

The trial we now have to deal with 
has been exactly of the kind which 
we suggest was needed. The Nettle 
test in all cases consists of five rounds 
from the 6in. gun, with a striking 
velocity of about 1976ft. per second, 
in positions shown in the figure, Nos. 
1, 2, and 5 being delivered with 
Holtzer forged steel projectiles, Nos. 
8 and 4 with Palliser chilled iron shot. 
These the plate has borne admirably, 
the projectiles being all abruptly 
broken up in the face. If we may so express it, Harvey 
has kept these projectiles out without calling upon 
“Nickel” to help him. Looking closely at the photo- 
graph, the absence of cracks is remarkable. It is, we 
think, a mistake to say that the steel shot produced no 
more effect than those of chilled iron. Any unprejudiced 
person will surely judge that Nos. 1,in the apparent right 
bottom corner—the chalk number is rubbed out—and 5, 
in the centre, which are steel projectiles, show a larger 
mass of shot-head embedded than the others. In each 
case the end of the interior hollow of the shot is 
clearly visible in the centre of the fragment. This 
implies that a much larger mass of the projectile 
is embedded in the plate than in the case of rounds 
8 and 4, which are the two chilled iron shot. No. 2 
—steel—we admit, exhibits less contrast with the 
Palliser shot than its fellows, but the dark shadow shows 
& hollow in the upper half which, we think, implies that 
& portion came away which was far enough in to have 
held if circumstances had been as favourable to it as in 
rounds Nos. 1 and 5, and it seems probable that the 
Point of each steel shot is about the same depth in the 
Plate. Indeed, we have received information with the 
photograph which seems to bear this out. 

One feature in these recent trials should not escape 
notice, namely, that when the face really does its work 
well, the projectile generally neither rebounds nor is 
readily detached by subsequent firing. Inthe soft parts 
of the American Harvey steel plates, the projectiles have 
rebounded or become detached subsequently, although 


they have penetrated to great depths; but when they 
faeeme really disintegrated in the face, they appear to 


d. This we never had such a good opportunity of 
Noticing before the Harvey plate trials of the last few 
months, because we have only seen this kind of disinteg- 
ration in a mild form with Palliser projectiles, which 
are probably much less elastic than steel, and also in 
whose wrought iron foundations were 
Here we have a highly elastic projectile, so 


steel-faced plates, 
Inelastic, 


haidialigueneae’ with the face of a highly elastic plate, | 
| that it adheres obstinately in spite of all subsequent 


However much we admire the courage that | 








shocks. We cannot leave the photograph without regret- | 
ting that the edge of the face bruises or shot fragments 
should have been so liberally chalked. The edge of | 
the centre point of impact has especially suffered, as may | 
be seen if it be compared with No. 1 round, which appears | 
to have escaped the savage treatment. 
How does this question now stand between the Harvey | 
nickel and Ellis-Tresidder plates? First, as to attack, | 


| which is defeated mainly by face qualities, the projectiles | 


being broken up without their points penetrating half | 
way through the plate. The results are too closely | 
similar to pronounce. Messrs. Brown have not had a 

photograph taken which can be at all compared with the 

one we give herewith, whichis taken by Messrs. Debenham. 

We have, however, seen the actual Ellis-Tresidder 10in. | 
plate, which we could not say has suffered more severely | 
than the one we give here, except, perhaps, in the centre | 
where the screw plug had been inserted after the ex- | 
amination of the blister, and here there was nothing like | 
a star crack, and the point of the shot had reached no | 
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VICKERS-HARVEY ARMOUR PLATE 


great depth, and that plate had been attacked by five 
Holtzer steel projectiles, though with a striking velocity | 
of about 26ft. less than in this case, while the plate was | 
half an inch thinner than the one before us. As regards 
the ability to resist the blows of much more powerful 
projectiles, which, be it observed, are quite beyond what 
plates of this thickness have been exposed to until lately, 
such as Holtzer 8in. shot, the Harvey plate has shown 
extraordinary powers of resistance. In this it stands 
alone, for no plate either in this country or on the 
Continent has yet been subjected to this attack. Captain 
Tresidder has confidence in his plate bearing it well, and 
points out that shot may be so broken up that no more 
energy may be impressed on the plate than with the 
smaller projectile. He is certainly not to be blamed 
for not instinctively anticipating the stride in attack 
made in America, but the fact remains that they have 
exposed their plates to an attack that has not been made 
in this country. 

If we were to say the best we could from the Ellis- 
Tresidder point of view, we should say: ‘‘ We have com- 
pletely defeated the attack of five Holtzer 6in. projectiles 
at a velocity of 1950ft., breaking them all up in the face 
of a 10in. plate. We are ready to show this plate to any 
one. It looks practically nearly as strong and stiff as 
before the attack. We have recently repeatedly defeated 
the Nettle attack of three Holtzer and two chilled shot, 

ainst a 10}in. plate. In some cases the metal has 
pa wed spattered without adhering at all, leaving only 
an indent. We submit that Harvey has an element of 
uncertainty, and can only show two plates where the 
face has been equally hard all over; we have a certainty 
in the possession of a face plate of hard steel of given 
character and thickness, on which we commence opera- 
tions. We claim a given measured depth of hardness 
which we conceive cannot be achieved by a carburising 
process, and this we believe is sufficient to break up such 
a projectile as the 8in. Holtzer without its impressing a 
much greater proportion of energy on the plate than the 








6in. In proof of this we would point to the recent 
trials at Portsmouth and Indian Head, when the differ- 
ence of effect of 8in. and 6in. projectiles is not so great 
as might be expected, and we claim to break the shot 
even more abruptly than Harvey.” 

In Harvey’s place we should say: ‘ My plate starts by 
being theoretically more perfect than that of my opponent. 
A thorough steel plate is surely a more trustworthy thing 
than one made up of metals of widely different character, 
stuck together with liquid of any kind. It must be 
sounder to give maximum hardness at the surface, where 
it is most wanted, graduating by insensible degrees to the 
interior, than to attach a layer of arbitrary thickness of 
any kind of metal; even Tresidder’s champion plate 
confessedly has a blister and imperfect union in the 
centre. Ihave shown that my process can be successfully 
carried out ina new establishment. Messrs. Vickers, how- 
ever great their experience in steel generally, have only re- 
cently adopted my process, but the result isa performance 
which we defy anyone to beat. Even supposing—which 
we do not allow—that our hardness does not extend to the 
desired depth, or is less than could be wished, it cannot 
be doubted that experience will increase 
this. We have a better future before tis 
than our rivals with their face attached. 
We have also shown that we have a 
back which, while it has the power of 
extension, instead of cracking or tearing 
under tension, opposes more resistance to 
the process than wrought iron can offer. 
This property we only have exhibited. 
Even supposing—which again we do not 
allow—that the 8in. projectiles can be 
broken on the face of the Ellis-Tresidder 
plate, without testing the plate more 
severely than 6in., surely we have only to 
pass to a larger projectile to call this 
quality into play. We presume that 
Captain Tresidder does not expect the 
110-ton gun projectile to break up in the 
face of his 10}in. plate. This quality of 
resisting the strain of projectiles, which 
penetrate deep we have shown in a 
remarkable way. Noone as yet has done 
the same thing.” 

Whatever Mr. Harvey or his opponents 
may say, or which ever may prove to 
have the best of it, we are in daily or 
hourly expectation of hearing news from 
St. Petersburg of the result of the 
competition between the Harvey-Ellis, 
Tresidder, Schneider, and St. Chamond 
plates. We received permission from 
the Russian Government to attend this 
trial, as we did on a previous occasion, 
but simultaneously came intimation that 
it had already commenced, which showed 
that it was useless to attempt to reach 
St. Petersburg in time to reckon on 
seeing much more than can be seen 
from good photographs. Inconvenience 
as to times of trial are always likely to 
happen. On the occasion of the last 
trial at Ochta, Swedish and Danish 
officers were present, who, we think, had 
come over some weeks too soon. We 
must conclude now by congratulating 
Messrs. Vickers on the remarkable 
success of their Harvey plate. 





THE ARGENTINE TWIN SCREW 
ARMOUR-CLAD RAM LIBERTAD. 


THE geographical and political situation 
of Argentina renders a powerful navy a 
necessity for its security and development. 
’ The Argentine Republic has always pursued 
& progressive naval policy, and at the present time it possesses 
some of the best specimens of the modern war ship. About 
three years ago a Special Commission, consisting of Admiral 
Urtubey as chief, assisted by Captain Spurr and others, was 
appointed to proceed to Europe for the purpose of studying 
the latest developments in naval construction, and also to 
procure war ships capable of operating upon the rivers Plate 
and Parana and on the coast. Messrs. Laird Brothers, of 
Birkenhead, were consulted, and these gentlemen submitted 
designs, which were accepted, for a couple of shallow draught 
armour-clads, somewhat similar to, but larger, swifter, and 
much more powerful than, El Plata, and Los Andes, which 
they had designed and built for the same Government in 1875, 
and which vessels had given great satisfaction. The order 
for the construction of the two new vessels was given to 
Messrs. Laird some time ago, but as there was no pressing 
need for them, their construction had been extended over a 
longer period than was absolutely necessary. The two new 
vessels are named the Libertad and the Independencia. The 
former has lately completed her trial with the most satisfactory 
result ; and as she is practically a new type of war ship, and 
represents the most recent and approved naval ideas, a 
description of her will be of interest. 


The Libertad is a twin-screw armour-clad ram, constructed 
throughout of steel. She is 240ft. over all, 230ft. on 
the water-line, and 44-4 beam. In the fully equipped corition 
for service, and with full coal supply, viz., 230 tons, 
her mean draught is 13ft. and the corresponding displace- 
ment 2300 tons; the freeboard at the ends being 9°6ft. 
The radius of action with her bunker coal at 10 knots speed 
is fully 3000 knots. She has, however, supplementary 
bunkers above the protective deck, forming protection or coal 
armour to the central parts of the between decks; these 
reserve bunkers contain 110 tons of fuel. In her general 
design she is a small edition of the battleships of the Royal 
Sovereign and Royal Oak class. It may be here mentioned 
that the latter vessel has also been built by Messrs. Laird, 
and was floated out last week. The Libertad has a flush 
upper deck without bulwarks, a central breastwork, a couple 
of barbettes, a central or partial armour belt and a pro- 
tected deck. The arrangement of the barbettes, armour belt, 
and protected deck, is somewhat similar to that adopted in 
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our second-class battleships Centurion and Barfleur. The 
hull is built with longitudinal and transverse framing, and is 
well subdivided by numerous transverse and longitudinal 
bulkheads. There is a cellular double bottom extending the 
full length of the machinery space, and also under the 
magazines ; before and abaft this, extending to the ends of the 
vessel, are water-tight flats. A belt of compound steel-faced 
armour, Sin. thick, is fitted for 172ft. of the length, and at 
the extremities of this belt are cross-armoured bulkheads, the 
fore one being Sin. thick and the aft one 6in. The belt is 
about 5ft. wide, and its upper edge is about 2in. above the 


8 
waterline. This belt is supported on an armour shell formed 


of deep web frames; behind it is a teak backing Yin. thick, 
which is worked with longitudinal steel stringers attached to 
the inner skin, which is of steel plate lin. thick. This inner 
skin is carried on large section Z frames. The machinery 
space is divided by a centre line longitudinal bulkhead, and 
also by two wing bulkheads which form the coal bunkers ; 
these wing bulkheads extend the full length of the belt, 
and, where not required as bunkers, they form store-rooms, 
being fitted with water-tight doors. In the engine and 
boiler spacs there are three transverse bulkheads extending 
from the floors to the upper deck. Altogether, there are 
about forty separate water-tight = The magazines 
are situated below the protective deck immediately under 
the barbettes; they are fitted with water-tight scuttles 
and provided with arrangements for flooding and ventilat- 
ing. From each magazine a tube rises to the barbette, 
and through this tube the ammunition is passed. The 
hoisting gear is placed under the protective deck. The upper 
deck is of steel plate shielded with teak. The deck below 
this—or the main deck—is the protective deck, and it extends 
the full length of the ship. For the length of the armour 
belt to which it is joined at the upper edge, it is lin. thick, 
beyond the extremities of the belt it slopes to the ends and 
sides, and is 2in. thick. The fore end slopes down tothe ram, 
for which it forms s support. It will be gathered from the 
foregoing that the belt, cross-bulkheads, and the protective 
deck form a central citadel, enclosing the machinery, 
magazines, steering gear, &c. Beyond the armoured cross- 
bulkheads, the space between the sloping protective deck anda 
continuation of the lower deck forms a kind of raft deck, 
and is subdivided into a number of small compartments, 
which are used as buoyancy chambers. Within the extremities 
of the belt, and rising from the protective deck, are two 
barbettes, one at each end; these being built of armour 8in. 
thick in the upper part, and din. thick in the lower 
portion. These barbettes are of circular section, and 
project about 18in. above the upper deck, the upper 
portion protecting the gun machinery. Inside each barbette 
is the annular structure, upon which is mounted the roller 
path, base ap and gun platform. Upon the latter is the 
shield for the gun, formed of armour 5in. thick in the vertical 
and 3in. in the sloping portions. Each barbette contains a 
24 cm. breech-loading Krupp gun. The gear for training the 
guns is situated within the barbettes upon the protective 
deck. Between the barbettes on the upper deck is a super- 
structure or breastwork, within which are all the openings 
to the decks below. At each end of the breastwork is an 
ammunition hoist, whichis worked from below. These hoists 
are of the latest Elswick pattern, and greatly facilitate the 
work of serving the quick-firing guns. Amidships are the 
engine room and stokehold entrances and hatches formed of 
casings carried up the full height of the breastwork. ll 
shafts for light and air are protected by armour bars. Inthe 
after part of the breastwork midships is the hand steering 
gear, and on each side are the entrances to the officers’ 
quarters. Around the after part is built a hammock rack. 
Above this superstructure is a flying deck, the fore part of 
which forms the navigating bridge, fitted with steel plate 
bulwarks. Upon this bridge are mounted two 3-pounder 
quick-firing guns. Amidships is the conning tower, formed of 
steel plates 4in. thick, and within the conning tower are the 
steering wheel, telegraphs, voice tubes, &c., which are dupli- 
cated on the navigating bridge placed above the conning tower. 
Abaft this tower is the military mast with the two tops; in the 
upper one there are two 1-pounder quick-fire guns, and in 
the lower is a projector or search light. Abaft the mast isa 
spacious chart house. On the upper part of the superstructure 
is a bridge, upon which is mounted two 3-pounder quick- 
fire guns. The two bridges are connected by platforms, and 
upon the intervening skids are carried the boats, of which 
there are six in number; one being a steam cutter. On each 
side of the superstructure amidships is mounted a three 
barrel lin. Nordenfeldt. The gunwale of the upper deck in 
the waist is sponsoned out, and upon each side are mounted 
two Armstrong 4‘7 breech-loading quick fire-guns. These 
guns are conveniently near the ammunition hoists before- 
mentioned. Each gun has a shielded mounting, and is 
further protected by a light steel bulwark. The fore end of 
the main deck is devoted to the accommodation of the crew, 
and just abaft of the forward barbette are two torpedo 
ejectors. Between the two barbettes are the machinery 
casings surrounded by coffer-dams, and in the after part are 
the officers’ and captain’s quarters. 

The armament for a vessel of this displacement is unusu- 
ally powerful, and suffices to place the Libertad upon an 
equality with many much larger vessels. It comprises 24 
centimetre breech-loading Krupp guns mounted en bar- 
bette. Four 4-7in. Armstrong quick-fire guns with shielded 
mounts, placed on sponsons on the upper deck; four 
8-pounder Maxim-Nordenfeldts, two on the fore, and two 
on the after bridge; two lin. three-barrel Maxim-Nor- 
denfeldt machine guns on the superstructure amidships, 
and two machine guns on the upper top, and also the torpedo 
ejectors which carry the latest pattern 18in. Whiteheads. 
Although the two heavy guns are made by Krupp, the 
mounting, carriage shields, &c., are of the latest Elswick 
pattern, supplied by Messrs. Sir W. Armstrong and Co. By 
the method of mounting adopted a very extensive degree of 
elevation can be given—40 deg. Loading is effected by the 
pneumatic method. Below the gun platform is a circular 
revolving tray, in which are stowed the projectiles. These 
guns can be worked entirely by hand. Each gun trains 
through an uninterrupted arc of 260deg. The two foremost 
4-7 guns on the sponsons can fire from right ahead to 65 deg. 
abaft each beam, and the two after ones from right astern 
to 40 deg. before each beam. For direct bow or stern fire 
there are available one 24 cm. gun, two 4°7, and two 
3-pounders. For beam fire there are two 24 cm. guns, two 
47, and two 3-pounders. The magazines will contain suffi- 
cient ammunition for 80 full charges for each of the heavy 
guns, 200 charges for each of the 4-7 guns, and a proportionate 
amount for the small ones. 

The propelling machinery consists of two sets of compound 
vertical engines, placed in separate engine-rooms beneath the 
protective deck, The cylinders are carried on wrought steel 





columns, which are well braced by ties and struts. The 
cylinders are cast with their valve chests separately, and are 
2lin. + 3lfin. + 46in. in diameter by 2ft. stroke. The engines 
are very similar to many others supplied by Messrs. Laird to 
several vessels in the British and other navies, and their 
leading features are too well known to need a lengthy 
description. The condensers are of copper, and are placed 
next the longitudinal bulkhead. The water is circulated by 
a centrif pump, driven by a vertical engine, which also 
is an to work the main feed pumps by means of worm 
earing. 

The circulating pumps have a capacity of about 600 tons 
per hour, and can, if necessary, suck from any compartment. 
The air pump is worked off the low-pressure crosshead. 
There are also auxiliary feed, fire, and bilge pumps, arranged 
as in our Admiralty practice. The propellers are three- 
bladed, and are made of bronze, being carried in a A bracket. 
Steam, at a working pressure of 1501b. per square inch, is 
supplied from two double-ended {steel boilers, placed in 
separate stokeholds. Each boiler has four ribbed furnaces, 
and each furnace a separate combustion chamber. It is 
worthy of remark that these boilers were designed three years 
ago, and embodied those features of separate combustion 
chambers and wider spacing of the tubes which have since 
been adopted in the Royal Navy. The wisdom of Messrs. 
Laird’s design was very apparent, as when the boilers of the 
Libertad were examined after the full speed forced draught 
trials, there was uot the slightest sign of any leakage or 
straining. Under ordinary service conditions the boilers will 
be worked with natural draught, but, when necessary, forced 
draught can be used. 

Each stokehold is fitted with a fan, and can be rendered 
air-tight ; the arrangement of the air locks, fans, &c., being 
similar to that adopted in the Royal Navy. The auxiliary 
machinery includes two _— anchor capstans worked by 
an engine on the main deck forward, and a steam steering 
engine situated on the deck below the protective deck. 
The motion from the steering wheel on the navigating bridge 
and on the conning tower is communicated to the steering 
engine by means of light shafting and bevel gearing. The 
electric light is supplied by the Brush Company, and is in 
duplicate, being situated abreast of the engine-room casing 
on the starboard side of the protective deck. It comprises 
two compound wound Victoria dynamos, each with an out- 
put of 50 ampéres at 80 volts. Each dynamo is driven direct 
bya vertical engine. The plant is exceptionally well arranged, 
and all its details are of the best quality. 

The official trialsof the Libe have just been concluded, 
with the most gratifying result. The contract provided for a 
continuous run for four hours with natural draught not 
exceeding 4in. air pressure, and a stipulated speed of 12 knots 
to 124 knots; a continuous run of four hours with forced 
draught not exceeding 2in. air pressure, and a speed of 
133 knots to 14 knots; and lastly, a run at about 10 knots 
speed, to afford data of horse-power and coal consumption. 
The natural draught trials gave the following results :— 


Time. Steam. Vacuum. Revolutions, I.H.P. Air pressure. 
Ist halfhour .. 145 .. 27°25 .. 158°65.. 2092 .. *5 
2nd ” «. 145 27°25 158°05 5S 
8rd ” 143 27°25 158°4 5 "5 
4th “ 148 27° 160°77 2114 5 
Sth =, 140 27°125 159°9 2067 5 
6th » 140 27° 162° 2207 “5 
7th ” 145 27° 161°75 2146 5 
8th * 140 27°25 162° 2123 “5 

Means .. 143 27°14 160°18 2103 "5 


The speed of the ship in proportion to the revolutions of 
by four consecutive runs on the 
measured mile made during the four hours. This gives a 
mean speed for the four hours of 13:312 knots, the speed for 
the last hour being 13-351 knots. 

The forced draught trials took place on October 24th off 
the mouth of the Mersey, and on that occasion the following 
results were attained :— 


Time. Steam. Vacuum. Revolutions, I.H.P. Air Pressure 

1st half hour ae es Se eee 4c ES 6c Se ee - 

a - 187 .. 26°75 Reh cp BOP on _- 
8nd ,, _ me. 170° 2698 > 
4th ,, 140 26°75 178°6 .. 2798 .. -- 
5th ,, 140 27° oe ar 
-— . 137 27° 178°4 .. 2755 _ 
7th ,, 142 27° 175°25 .. 2897 _ 
8th 141 27° 174°4 .. «2852 _ 


.. 2781 1°05 


In this trial the air pressure was kept to about one inch, 
as it was seen that the stipulated speed could be exceeded 
without unduly forcing the boilers. The speed for the four 
hours was 14°318 knots, and for the last hour it was 14-41, the 
contract speed being exceeded by nearly a knot. Good as 
this result is, it was to a certain extent vitiated owing to 
there being a considerable swell, the effect of the late gale. 
The natural draught trials were made under more satisfactory 
conditions as to weather, but in this case it will be seen the 
speed attained was in excess of that stipulated for. A run 
was then made with 120 revolutions, and 850-indicated horse 
power, giving @ speed of 10°45 knots. In view of the diffi- 
culties which are usually associated with forced draught, this 
result is eminently satisfactory, as it shows that the vessel 
is capable of developing her full power without unduly 
straining the boilers. Had the maximum allowable air 
pressure been used there would have been a considerable 
increase in the speed. It will be readily admitted that, con- 
sidering the small size of the Libertad, her great offensive 
and defensive qualities, the speed obtained is very satisfactory. 
During the progress of the trials the behaviour of the vessel 
was all that could be desired. Having a large balanced 
rudder she turns very quickly, and when on her course she 
manifests no tendency to run off it. Beam on to sea, she is 
remarkably steady, and affords a most excellent gun plat- 
form. She is in every respect a very handy and serviceable 
vessel, and her light draught enables her to go where the 
ordinary armoured vessel could not possibly follow her. 

The trials were conducted in the presence of the Argentine 
Naval commissions, including Captain Howard, its chief; 
Captains Logui and Pozzo, and Mr. Hughes, the chief engi- 
neer, and his assistants, Mr. Taylor and Mr. Abelard; other 
officers present being Captain Barilari, who is to command 
the Libertad; Captain Lirs, of the sister ship Independencia ; 
Captain Quiroda, and several other naval officers; together 
with Messrs. Laird Brothers and their staff, including Mr. 
R. B. Bevis, jun.—who is in charge of the machinery—Mr. 
Siemens, &c. Among others present were Mr. Pallett, R.N., 
chief engineer of H.M.S. Onyx, now fitting out at Messrs. 
Laird’s, and Mr. G. H. Little, of Liverpool. 

The Libertad will be handed over in a few days, and when 
commissioned will make her nery trials. The crew for 
the vessel have arrived in the battleship Almirante Brown, 





which was reconstructed two years ago by Messrs. Laird 
Brothers. 
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NEW ZEALAND RAILWAYS, 


THE ap pine phe oye Act Amendment B 
measure to re e Act giving the control of the rai 
New Zealand to Commissioners, and placing them pi 
their management and all their patronage, in the hands of th 
Ministry of the day. We neod not recapitulate the arguments 
which made former Ministers determine that it was inexpedient 
that the working of railways should continue in their henda 
They felt that it was not ble for Ministers to manage th, 
railways efficiently, economically, and honestly, The amount of 
political pressure which was brought to bear upon them in th 
making of appointments, and in the fixing of rates, sim v 
dered it impossible that they could work the railways to Ny 
best advantage of the Colony. Since the Commissioners have had 
charge of the lines, they have done better than formerly, ‘The 
have managed them as business men should manage a busines 
concern, and they cannot be accused of having looked” right or left 
to serve political purposes, 
When the great strike took place, the unions asserted the right 
to forbid the Commissioners to carry the goods of any firms the 
chose toname. The Commissioners declined to listen to any su 
outrageous proposal, They said it was their business to keep the 
railways running, and to convey all goods offered to them in the 
course of business, When certain of the men struck, they acted 
decidedly and firmly, and were successful in preventing a Collapse 
of the railway system in New Zealand. But they then laid the 
foundation for the Bill now before Parliament. ey have been 
a of various other offences. Ministers, under hard pressure, 
ave given way in regard to the proposal to erect complete and 
extensive station accommodation at Te Aro, Wellington. The 
Railway Commissioners object on the ground that they have 
already ample station accommodation at Wellington, and that 
to erect duplicate goods and passenger stations at Te Aro 
would be to waste some £30,000 or £40,000. To carry that waste 
they must be displaced. The new Bill enacts that there shall be q 
Minister for Railways, who shall have the power now exercised by 
the Commissioners in dictating as to sites of sheds, piers, wharves 
and buildings ; but he may, if he chooses, ask the advice of the 
Commissioners upon such matters, All tenders must be approved 
by the Minister before being accepted, who shall also overlook all 
the estimates before they are submitted to Parliament, and who 
may send them back to the Commissioners for amendment. The 
office of Chief Commissioner is abolished. The Minister is to pre- 
side at meetings of Commissioners, and when there are two Com- 
missioners present the Minister is to be supreme. At present the 
salary of the Chief Commissioner is £1250, while each of the others 
receive £1000. Under the new Bill the salary of each Commis. 
sioner is not to exceed £800 per annum. The Bill, indeed, gots 
rid at once of the Chief Commissioner, and it degrades and humi- 
liates the other two Commissioners. It would have been far more 
honest and straightforward tc have brought in a Bill to abolish the 
Commissioners altogether. 

So far as the House of Representatives is concerned, it is scarcely 
worth while discussing the provisions of the new measure, The 
eng have such a majority at their command that they have 
only to hold up their hands and point the way. We have not the 
least doubt that men will be found voting for this measure who 
voted for the Bill which it is virtually to repeal. It will, asa 
matter of course, be enthusiastically supported by all the Labour 
members. They support it, not because they are convinced that 
the railway system will be better worked for the commerce of the 
country by a Minister than by Commissioners, but because the 
Commissioners would not stop the railways at the orders of the 
unions. Lay | see besides that a Minister, whose eyes aro steadily 
fixed above all things on securing political support, is just the man 
from whem all sorts of concessions may obtained in the way of 
wages and hours. For with him, the permanent success of the 
railway system and its economical working will be simply nothing 
at all compared with the securing of immediate = advantage, 
We have heard of late a continuous cry from Ministers that they 
cannot get fair e for any of their Bills in the Legislative 
Council, In the House of Re <a mngay | no Bills but Bills 
favoured by Ministers receive fair play. No Ministerial Bill is 
really discussed on its merits, and on any question being brought 
forward, Ministers have only to say, to secure its conspicuous 
defeat, that it is hostile to them. 

In these circumstances, the only hope of the colonist who wants 
to see the colony well governed, and the railways managed as a 
business concern, and in the most economical manner, is in the 

islative Council. The Council has been abused, and scolded, 
and threatened, but on the whole the members have been discreet 
and firm. They have been threatened that the body they belong 
to will be swamped or abolished. But the course they took last 
session has been abundantly vindicated in the present, by the shape 
in which the Bills were presented by the Government to the House, 
Here is another chance for them. By laying aside this Bill they 
will give another proof of the great usefulness of the Council, and 
how necessary it is as a saf rd against hasty and mere partisan 
legislation. No proof can laid before them that the country 
desires this change. It is supported only by the unions, who seek 
revenge for the action of the Commissioners at the time of the 
strike; by the Socialist party, who think that everything should 


ill is virtually g 





be worked by political chiefs, and by Ministers, who are thirsting 
for an i of p age and power.—New Zealand Herald, 











ARMOUR PLATES FOR THE UNITED StaTEs.—Armonr plate to the 
amountof about 7000 tonsis, according to the Engineering News, soon 
to be advertised for by the Ordnance Bureau of the U.S. Navy De- 
partment. This is for the two warships authorised by the last Con- 
press: and to finish - picere and other armou vessels now 

uilding. Nicke) steel treated by the Harvey process will probably 
constitute the bulk of the order. The thickest plate to be called for 
will be 14in., or 4in. less than that designed for the side armourof the 
three battleshipsnow building, the difference being due to theincrease 
in theresistance quality of a Harvey plate over untreated nickel steel. 


Socigry or Arts.—The first meeting of the One Hundred and 
Thirty-ninth Session of the Society was held on Wednesday, the 
16th, when the Coasting Address was delivered by Sir Richard 
Webster, Q.C., M.P., Chairman of the Council. Previous to 
Christmas there will be four ordinary meetings, in addition to the 
opening meeting. Mr. Seymour Haden, »R.C.S,, will read @ 
| ted on “The Disposal of the Dead,” on November 23rd; Mr. 

ames Douglas, one on ‘‘The Copper Resources of the United 
States,” on November 30th; and Mn James Dredge, one on ‘‘ The 
Chicago Exhibition, 1893,” on December 7th. At subsequent 
meetings, the dates of which are not yet published, papers will be 
read by Professor George Forbes, F.R.S., on “The Utilisation of 
Niagara;” Mr. Bennett H. Brough, ‘‘The Mining Industries of 
South Africa;” Professor Francis Elgar, LL.D., ‘‘ Transatlantic 
Steamships ;” Professor Frank Clowes, D.Sc., ‘‘ The Detection and 
Estimation of Small Proportions of Inflammable Gas or Vapour 10 
the Air;” Mr, William Key, ‘The Purification of the Air Supply 
to Public Buildings and Dwellings;” Mr. Wilton P. Rix, ‘‘ Pottery 
Glazes, their Classification m= i Decorative Value in Ceramic 
Designs ;” Professor W. Noe] Hartley, F.R.S., ‘The Chemical 
Technology of Oil-boiling, with a Description of a New Process for 
the Preparation of Drying Oils, and an Oil Varnish ;” Sir William 
Wilson Hunter, K.C.S.1, C.LE., LL.D., ‘‘Ten Years of Progress 
in India;” Sir Edward N, C, Braddon, K.C.M.G., Agent-General 
for Tasmania, ‘‘ Australasia as a Field for Anglo-Indian Colonisa- 
tion;” Sir Juland Danvers, K.C.S.I., late Public Works Secretary, 
India-office, ‘Indian Manufactures;” Mr. Jervoise Athelstane 
Baines, 1.C.8., ldapestel Census Commissioner for India, ‘Caste 
and ae at the last Census of India;” ard Je 


Mr. Edwi 
Howell, ‘‘Mexico, Pastand Present ;” Mr. Cecil Fane, ‘ Newfound- 





land;” Mr, W. B, Percival, Agent-General for New 
‘*New Zealand,” 
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GREAT NORTHERN RAILWAY—WIDENING WORKS TO BARNET 


(For description see page 433) 
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THE MANCHESTER SHIP CANAL. 


Tu difficulty of providing the capital necessary for com- 
pleting the canal having been solved by the liberal offers of 
public money made by the Corporations of Manchester, | 
Salford, Oldham, and Warrington, the next step will be to | 
obtain Parliamentary authority for subscribing the amount | 
which is required. Meanwhile, in response to a call made by 
the shareholders, the directors commissioned their general 
manager, Mr. Marshall Stevens, to publicly state his views on | 
the traffic to be expected to use the canal when it is finished. 
This was done at a recent meeting, when questions 
were invited and answers given by Mr. Stevens. | 

To assist in elucidating the subject Mr. Stevens prepared a 
diagram—which we reproduce—showing the manner in which | 
it is intended to utilise the dock accommodation provided at | 
Manchester, and also the railway connections with the docks. 
These have already been sanctioned by Parliament. The 
water space above Mode Wheel Locks is 114 acres in extent ; 
the Salford Docks, below the swing bridge carrying Trafford- | 
road, being 71 acres; the Manchester Docks above, being | 
83 acres. The whole of this area will have a depth of 
26ft., with a length of quayage of 54 miles and 152 acres 
of quay space. No plans or dimensions of warehouses or 
sheds have yet been proposed. This important adjunct needs 
attention. 

Looking at the arrangement of berths, it would appear 
that by far the largest proportion of space is given up to 
vessels trading with the United States and Ireland, while the | 
Continent, England, Scotland, and Wales are but scantily 

rovided with accommodation. This, however, will adjust 
itself when the traffic has to be dealt with. The diagram is 
interesting as an exponent of the views held in official 
quarters, but in our opinion the English coasting trade will 
require a much larger proportion of the quay space than is 
allotted to it, and that the docks above bridge are made 
unnecessarily deep. Had they been limited to from 20ft. at 
the lower to 10ft. in the upper arms, coasting and continental 
trades would have found accommodation, and a large sum of 
money been saved in construction. 

Mr. Stevens estimates that seven years after the opening of 
the canal, the revenue will amount to upwards of £1,600,000, 





| through the Eastham Locks, and 





leaving a net revenue of £1,500,000, sufficient to pay five per 
cent. on a capital of £30,000,000. The following are the 
chief items set forth in a series of tables, such as were | 
used in stating the case before six Parliamentary Committees 

in 1883, "84, '85. | 





Tons. £ | 

Food imports .. 1,337,752 producing 309,270 | 

General ,, .. .. 1,853 964 ra 837,684 | 
Exports .. 8,857,600 ia 402,828 
Coastwise eo ce ce co ce 8,000,000 ”» 375,000 

Traffic to and from Liverpool .. 500,000 * 62 500 | 

Local on canal — ae! we 100,000 n 5,000 

Total traffic 9,649,316 - £1,492,282 | 


There were other sources of revenue mentioned. Ship 
dues, receipts from Bridgewater Canal, rent of land, <c. | 
Interesting proof of the size of vessels was given, a list of 
those lying in the Liverpool Docks having been prepared, | 
which showed that in thirty docks there were no vessels | 
of 3000 tons and upwards, in twenty-four docks there were | 
no vessels of 2000 tons and upwards, in eighteen docks | 
there were no vessels of 1500 tons and upwards, and out | 
of the total number of 252 ships in thirty-two docks, only 
eight were of 3000 tons and upwards, nineteen were of | 
2000 tons to 3000 tons, twenty-two were of 1500 tons to | 
2000 tons. 

It further appeared from inquiry that the general trade | 
of the world was carried in ships from 1000 tons to 2000 | 
tons, while the coasting trade was done in vessels of from | 
200 tons to 600 tons, and taking the whole of the British | 
Mercantile Navy, 95 per cent. were of less than 2000 tons | 
burthen. It was stated that the canal would prove of great | 
public advantage, as it would break up the carriers’ | 
monopoly existing at Liverpool, and further that Liverpool 
shipowners were applying for berths in the Manchester | 
Docks, while Mr. A. Holt, for some time chairman of the | 
Liverpool Dock Board, was building two vessels with masts | 
a — as to enable them to pass under the railway | 

es, 

The coasting trade of London is taken as 4,500,000 tons 
Per annum, and as Manchester will be the nearest port for a 
More numerous population, and the vegetable and meat 
markets are already amongst the largest in the kingdom, it 
Seems clear, if the rates and accommodation are satisfactory, 
ee coasting trade must bear a due relation to that of 
‘ Manchester is the nearest port for 7,500,000 people, nearly 
Wenty-five per cent. of the inhabitants of this island. They 
are the most industrious population in the world, requiring 
raw material from abroad to work up, and a cheap and 
convenient means of export for the products of their industry, 
48 Well as a supply of food. Coal and salt are also found in 








large quantities in the district, and will furnish cargoes for 
outward-bound vessels, while the annual increment of our 


| shipping trade is so great, that although the area of docks 


built is very large, we may expect that much of the space 
will be required in seven or eight years from this time. 

The entrance channel to Eastham Locks is already deeper 
than any existing dock entrance at Liverpool, and a ship 
drawing 21ft. has gone up to Saltport. Mr. Stevens stated | 
that a ship of 4700 tonsis likely to discharge at Saltport very 
shortly, and so to settle the suitableness of the canal for the 
reception of the largest vessels in the merchant service. 

On the 13th inst. the s.s. Helen, owned in Belfast, entered 


roceeded to Saltport, | 
where she is discharging her cargo of pitch pine logs. The | 
Helen has a gross tonnage of 3169 tons, and 4700 tons carry- 
ing capacity. She will take in cargo at Saltport. 

Messrs. Fisher, Renwick, and Co., shipowners of Newcastle- 
on-Tyne, have arranged to run a line of steamers weekly 
between London and Saltport to commence in December next. 

On Wednesday—since the foregoing was written—a special 
meeting of the Manchester City Council was held, and a 
resolution was passed to promote a Bill empowering the 
Corporation to acquire land for lairages, slaughter-houses, 
and markets in connection with the cattle trade of the Ship 
Canal. A further resolution was adopted to promote a Bill 
enabling the Corporation to render further financial assist- 
ance to the Manchester Ship Canal undertaking. Later, a 
meeting of ratepayers, convened by the Mayor, was held to | 
confirm the resolutions of the Council. Sir John Harwood | 
explained that they were asking £2,000,000, but if Salford | 
provided £1,000,000, then Manchester would only spend | 
£1,000,000 of the £2,000,000 asked for. The latter sum was | 
considered to be necessary before Salford intimated a desire | 
to co-operate in the undertaking. It would not follow that, | 
because Manchester raised £2,000,000, they would spend any 
more than was absolutely necessary. The sale of surplus | 
land and of plant were assets that would reimburse the City | 
Council to some extent, so that the outlook was not quite so | 
bad as was made out. One of the first fruits of the canal | 
would be that a saving of £61,400 per annum would be | 
effected for the citizens, if nothing else were done but the | 
erection of the slaughter-houses contemplated by the Market | 
Committee. The resolutions were carried. 











THE ELECTRIC LIGHTING OF SMITHFIELD | 
MARKET. 


On Friday last the Lord and Lady Mayoress inaugurated 
the new installation for the electric lighting of the Central 
General Market, Smithfield. There was a good attendance, 
and after a few remarks by the Lord Mayor upon the increase 
of business in the markets, and allusion to the fact that the | 
Corporation of the City of London was the first public body | 
which had undertaken: the lighting of markets, the current | 


Encincen 





Fig. |-AVENUE LAMP REFLECTOR 


was switched on by the Lady Mayoress, and a very satisfactory | 
light obtained. 

Messrs. Julius Sax and Co., of Ridgmount-street, have 
obtained the concession fora period of twenty-one years, and 
have acquired a piece of land adjoining the Metropolitan Rail- 
way in Charterhouse-street, which is to be used as a central 
station, the position of which is shown in Fig. 3 shaded. 
The railway is, of course, some distance below the roadway, 
and in order to facilitate the delivery of coals, the 
floor of the engine-room is to be on a level with the 
line; this means excavating to a depth of 40ft. At present 





the ground bas been excavated to the proper = but only 
over enough area to allow a temporary plant to be put down. 
Mr. Massey is the consulting engineer to Messrs. Julius Sax 








Dolpa Stoain. Cry. 


and Co.,and Mr. T. Ekin has put in the piant, which con- 
sists of a locomotive boiler by Messrs. Davey, Paxman and 
Co., of 16 nominal horse-power, and working at 120 lb. 
pressure. This boiler supplies steam to a horizontal 
non-condensing engine with two cylinders, also by Messrs. 
Davey, Paxman, and Co., and capable of indicating 50- 
horse power when running at 130 revolutions per minute. 
It is fitted with separate expansion slide valves, each 
of which is worked by two excentrics acting upon a link, 
the position of which is controlled by the governor. This 


| engine drives by belting a shunt-wound dynamo of the 
| Elwell-Parker type, built by the Electric Construction Corpo- 


ration, and capable of developing 105 volts and 160 ampéres 
at a speed of 780 revolutions per minute. Engine, boiler, 
and dynamo are all fixed upon a bed of concrete about 
2ft. Gin. thick. We may say that the ultimate capacity of 
the station is expected to be such as to require six engines of 
200 nominal horse-power eack, but the particular plant is not 
yet decided upon. Coal will be delivered to the station 
direct from the Metropolitan Railway by means of a 
siding. A tunnel under Charterhouse-street leads into the 
basement of the markets, and through this tunnel are carried 
the leads. At present two mains, each 62/12, are in use, 
made by the London Electric Wire Company, and a tem- 
porary switch-board is erected at the station, supplied with 
the necessary ampéremeter and voltmeter and cut-outs. 





Fig. 2—SHOP FRONT LIGHT REFLECTOR 


Pilot wires are also arranged so that the pressure at various 
points of the market circuit can easily be noted. 
Passing now to the markets themselves, we find the main 


| leads brought to four separate switch-boards, which are placed 
| some 20ft. above the ground, and each of which supplies the 


shops and avenues near itself. Each board is arranged for 
the three-wire system, which will doubtless eventually be 
adopted, but at present no connection is made to the inter- 
mediate switches. Each group of three switches, which 
control one circuit, are worked by a cross spindle, having a 
lever on the end, and this lever is moved by means of chains 
carrying rings well above the heads of persons in the market. 
The light is switched on or off by one of the attendants, who 
uses & pole provided with a hook at the end. All the wiring 
has been carried out by Messrs. Julius Sax and Co., and the 
wooden casing is carried on blocks of wood, wedged into the 
sides of the wrought iron girders; where this method is not 
applicable, the wires are carried in wrought iron gas pipes, 
and the pipes themselves are insulated from the structural 
ironwork of the building. 


The reflectors are somewhat novel, and are manufactured 
by Messrs. J. F. Clarke and Sons, of Moorgate-street, who 
hold the patent rights jointly with Messrs. Julius Sax and 
Co. Figs. 1 and 2 represent the arrangements. Fig. 1is for 
the avenues, and is provided with four reflectors of corrugated 
glass, silvered at the back something like Chappuis’s reflectors, 
the remaining two sides are of opal glass, and are placed so 
that the light is softened in the direction of the length of the 
avenue. Fig. 2 is the type of reflector used outside the shops. 
The glass is of the same kind, but gold leaf is used asa 
backing instead of mercury, in order to give the light a 
yellow appearance, which is considered preferable for the 
exhibition of meat, poultry, &c. The switches are grouped 


together in the shops, but some of the cut-outs are scattered 
about to a considerable extent. 
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GREAT NORTHERN RAILWAY—WIDENING WORKS TO BARNET 


(For description see page 433) 
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All the wood casing is painted inside and outside with red 
lead and boiled oil before use, and the main circuits, we were 
‘nformed, are run upon the ring system. So far an equiva- 
t of 464 lamps of 8-candle power have been wired for 
po le consumers, and there will be ultimately 100 lamps of 
Fo-candle power each in the avenues for the Corporation 
supply. No lighting will be carried out, however, in the 
avenues until about next April. 
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LANGINEER 
Smithfield Market—Electric Light Station 


Fig. 3 is a plan of the markets and surrounding streets, 
showing the position of the plant. It is, of course, intended 
eventually to light the whole of the markets, but so far wiring 
has been confined to the Central General Market. No arc 
lamps will be used so far as is known at present. A large 
amount of excavation is yet to be done beforemore plant can 
be put down, and not even the walls of the station building 
are yet begun. The rate for the electric lighting will be the 
same as the corresponding quarter’s gas bill for last year, but 
consumers will have the option of paying by meter instead 
of by contract if they choose. 








H.M.S. REVENGE. 


Tue Revenge is one of the largest battleships hitherto 
constructed for the British Navy, forming one of eight 
ordered to be built under the Naval Defence Act of 1889, and 
is the second of the two building by Palmer’s Shipbuilding 
and Iron Company, the first one, H.M.S. Resolution, having 
been launched on May 28th last. Both of these vessels are of 
the barbette type. 

PD dimensions and particulars of the Revenge are as 
ollows :— 


Length 880ft. 
Breadth .. . 75ft. 
Draught, mean 27ft. Gin. 
Displacement... .. 14,150 tons 
Freeboard, forward 19ft. 6in. 
Freeboard, aft ee a eae 18ft. 
Indicated horse-power, forced draught. . 13,000 
” ” ” 9000 

Speed, forced draught .. a te -» 17}knots 

». natural ,, a ee ee a -- 16knots 
Coals carried at the designed load draught .. -- 900 tons 


The construction of the ship has been made exceptionally 
strong. The hull alone absorbs not less than 9640 tons of 
the total displacement, and of that amount about 7200 tons 
has already been worked into the structure. She is built 
entirely of mild steel, the stem, stern post, rudder, and shaft 
brackets being formed of cast steel. 

The hull is divided into 220 watertight compartments, and 
thereby reducing to the fullest extent the risk of danger to 
bottom plating from rocks and torpedoes, and rendering it 
practically unsinkable. There is a double bottom extending 
throughout the engine-room, boiler, and main magazine 
spaces. The inner bottom is raised at the centre of the ship, 
and forms the flat for the magazines, which extend from the 
inner bottom to the lower deck. The engines and boilers are 
separated by longitudinal bulkheads, extending the whole 
length of the magazine space. Longitudinal bulkheads at 
the sides extend throughout the machinery space, and form 
coal bunkers and wing spaces. On the platform, débris, and 
lower decks is placed the auxiliary machinery for the working 
of the ship, including steering engines, electric engines, and 
hydraulic pumping engines, as well as a fully-equipped work- 
shop, and numerous store-rooms. The officers and crew are 
accommodated on the belt and main decks. The officers’ 
accommodation consistsof handsomely-fitted cabins, situated 
aft; the superior being located on the main deck. The 
admiral’s accommodation is at the extreme aft end of the 
main deck, and communicates with a handsome stern walk. 
The upper deck extends from stem to stern without a break, 
and above it are the shelter decks, on which are the conning 
towers, two in number; these are surmounted by flying 
bridges, connected with each other by a fore-and-aft bridge. 
The boats, of which there are twenty-one, including two 56ft. 
torpedo boats, are stowed amidships. A strong steel derrick 
is fitted to the main mast for lifting them, and the foremast 
18 also fitted with a derrick for working those of a lighter 
description. 

The masts, which are built of steel, are fitted with military 
and signalling tops, and there are two funnels on the same 


athwartships-lines. The barbettes project through the upper 
deck a few feet, and inside are powerful hydraulic turning 
engines and all the gear for controlling the ponderous turn- 
tables, and working the guns themselves. 

A sloping protective deck of steel, 24in. in thickness, extends 
under water from the bow for about 76ft., and from the stern 
for a distance of about 72ft., and between these two points 
there is a protective deck 3in. in thickness, worked horizon- 
tally about 3ft. above the water line; from the level of this 
deck there is a steel-faced armoured belt 18in. in thickness 
and 8ft. 6in. wide extending for a distance of 250ft. of the 
midship part of the vessel, the thickness tapering at the ends 
to 14in. Immediately above this belt there is also a light 
belt of armour 4in. thick, extending for a distance of 144ft. 
and terminating at the screen bulkheads at each end 3in. 
thick, which extend from side of ship to sides of barbettes ; 
behind this thin belt of armour coal bunkers are arranged, 
whereby a large amount of additional protection is secured 
above the thick armour belt. 

The four 6in. guns on main deck are placed in casemates 
protected by armour plates 6in. thick. At the fore and after 
ends of the belt, and rising directly from the protective deck, 
are the barbettes, formed of steel-faced armour 17in. thick. 
With a view of preventing water from finding its way below 
the protective deck, means are provided for closing the several 
openings by water-tight covers, while in the case of those 
which must necessarily remain open, cofferdams have been 
fitted with the same object. 

The main armament consists of four 67-ton breech-loading 
guns of 13}in. calibre, with a training of 120 deg. on each side 
of the centre line. The auxiliary armament consists of the 
following, viz.:—Ten 6in. 100-pounder quick-firing guns, four 
in armoured casemates on the main deck, and six on the 
upper deck; sixteen 6-pounder quick-firing guns, four on 
upper deck, and twelve on main deck; nine 3-pounder quick- 
firing guns, three in military tops, and six for boats; two 
9-pounder rifle muzzle-loading field guns; eight ‘‘45”’ five- 
barrelled Nordenfelt guns, and seven torpedo tubes, four on 
the broadside, one at the stern, and two submerged. The 
total weight of the main armament is 1410 tons, and the 
weight of the auxiliary armament is 500 tons. 

The Revenge will be lighted throughout by electricity, with 
an installation of about 700 electric lamps, and will also be 
equipped with four electric search lights of 25,000-candle 
power, each of which will be worked by a dynamo under 
protection. Means are so arranged that the ship when in 
action for fighting can do so from either of the two conning 
towers. The thickness of the forward conning tower is 14in., 
and the after one 3in. 

The Revenge is a twin-screw, each set of engines being 40in. 
+ 59in. + 88in. x 5lin. There are eight single-ended boilers, 
each 15ft. 6in. diameter by 9ft. 6in. long, having in all thirty- 
two furnaces, 155 1b. working pressure. There are no less than 
sixty-nine auxiliary engines, i.c. including steering engine, 
electric light engines and dynamos, air compressing engines, 
distilling engines, evaporator engines, boat hoisting engines, 
workshop engines. The 900 tons of coals carried at the 
designed load-line will enable her to steam 5000 knots at a 
10-knot speed, but in case of necessity she will be able to 
stow about 400 tons more, and so obtain a radius of action of 
over 7000 knots. 

When used as a flagship the Revenge will have a comple- 
ment of over 700 officers and men. 








GREAT NORTHERN RAILWAY — WIDENING 
WORKS TO BARNET. 
(Concluded from page 386.) 

In our impression of the 4th inst. we published views 
of the Copenhagen tunnel, and of the wing and retaining 
walls connected to and near it. 

The next walls are at the north end of Finsbury Park. 
They are all solid concrete, and the same section as 
No.1. Fig. 38 gives their sections. That on the west 
side is 6ft., and that on the east 14ft. to 16ft. in height. 

North of Harringay Station is another wall of unusual 
construction. Fig. 39 shows a section of the wall and 
adjoining viaduct. The wall is a peculiar one, but very 
easy of construction, which was an important factor. 
The concrete piers forming the abutments for the curved 
backs were first made with the skewbacks formed in the 
concrete. When a certain number of these were done, 
the ground was cut away between them as for ordinary 
cutting, and the face A A timbered as the cutting pro- 
gressed downwards, the wailings being wedged into the 
grooves formed for the skewbacks. On completion of 
cutting operations, the backs were filled in with brick- 
work, as shown in Fig. 39. 
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There are several other retaining walls between this 
point and Southgate, but as their section is similar to 
wall No. 1, Fig. 31, no description is required. 

From Southgate to Barnet there are several retaining 
walls similar in every respect to those already described, 
in solid concrete. Their height varies from 2ft. 6in. 
to 16ft. At Barnet there is a heavy wall similar to No. 2 
at King’s Cross. Its height varies from 6ft. to 22ft., and 
is shown by Fig. 40. This is the last wall included in 
the widening, making the total length of retaining walls 
constructed 5350 lineal yards. 

Fig. 41 gives details of wings for Copenhagen Tunnel. 
Fig. 42 gives details of wings for Wood Green Tunnel. 
There are several platforms, and cattle dock walls con- 
structed of brickwork and also of concrete, which are 


walls at Holloway was built of old sleepers, as shown in 

Fig. 43, which made it exceedingly cheap. Details of 

the pens and sheds for the accommodation of the 

Metropolitan Cattle Market are also given in Fig. 43. 

There are altogether three viaducts on these widenings, 

the largest of which is at Harringay. It is made to 

facilitate the crossing between the down and up sides, as 

no train can cross without blocking one of nine lines. 

This viaduct is similar in construction to the foregoing, 

the only difference being in the length. Full description 

is given in Fig. 39. 

There are a few bridges carrying the different lines, but 

with the exception of one at the north end of the Copen- 

hagen Tunnel thereis no peculiarity in them, their construc- 

tion being simple plate girders. The girders carrying the 

up goods line over the main line at the north end of Copen- 

hagen Tunnel are of steel, and the flooring and cross- 

girders were designed specially to meet the difficulty of 

erection during the working of the goods traffic, and as 

this line was the only approach to the London goods 

yard, it could not possibly be stopped. To meet the 

case longitudinal timbers were laid to carry the rails. 

These were supported on timber blocks and wedges, and 

whenever a cross-girder had to be fixed, a piece of the 

longitudinal timber was cut out and the girder pushed 

through. This is shown by figuresin ourissue of October 

14th. When all the cross and longitudinal girders were 
fixed, the longitudinals were all lifted, and 6in. timber 
inserted for them to rest on. The longitudinals were 
then bolted and spiked to the flooring, and the bridge 
was then complete. 

Fig. 44 gives the details of the steel work for a bridge 
over the Holloway-road. Between the two viaducts at 
Harringay there is a similar class of bridge, but over nine 
lines of way instead of one as at Finsbury. Fig. 45 gives 
some details of this structure. Owing to the want of space 
the superstructure is carried on a series of stanchions, 
with the exception of the two fast lines. Here the 
stanchions have to be dispensed with, and the girders are 
carried by two brick piers, 3ft. thick, this being done to 
avoid altering the direction of the fast lines, and thus 
making bad curves. The bridge has a considerable skew, 
for measuring on the square, it is 134ft. between abut- 
ments, but from end to end of metal flooring it is 757ft., 
giving an angle of about 79°50deg. The whole of this 
work, with the exception of the railing, is of steel, as 
before described. All the troughing is filled in with 
asphalte concrete and surfaced with a layer of Cliff's 
patent asphalte lin. thick. There only remains one more 
steel bridge to be described, and that is situated just at 
the north end of Barnet Tunnel, and is erected to carry a 
public footway over the railway. This structure is shown 
in Fig. 46, and is remarkably light. Its length is 170ft., 
and only weighs 6 tons 10 cwt. for the two main girders. 

Two views appeared in our issue of October 14th, 
showing a footbridge at Southgate, which gives the con- 
struction adopted where it was necessary to take away a 
column in order to make room for a turntable. 

Figs. 47 and 48 give sections and elevations of station 
buildings for Wood Green and New Southgate respec- 
tively. Nearly the whole of the cement used on these 
widenings has been supplied by the Arlesey Cement 
Company, the specification to which the cement was 
supplied being as follows: The cement must stand the 
following tests:— To weigh not less than 110]b. or 
more than 1201b. per bushel. The measure to be filled 
from a hopper, with a spout fixed at an angle of 55 deg. 
The mouth of the spout to be 6in. above the top of the 
measure. Breaking weight per square inch—specimens 
being immersed in water seven days—to be not less than 
400 lb. or more than 5001b. The cement must be finely 
ground, and when tested upon a sieve of 5626 meshes per 
square inch, the residue must not exceed 20 per cent. 
by weight. A table of a few tests is given below :— 
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All these works have been designed and carried out 
under the superintendence of Mr. Richard Johnson, 
M. Inst. C.E., the chief engineer of the Great Northern 
Railway. The contractors being: Mr. H. Lovatt, 
Wolverhampton; Mr. L. Foster, York-road, New 
Barnet; Mr. T. Oliver, Horsham; Messrs. Eckersley, 
Godfrey, and Liddlow, Westminster; and S. and W. 
Pattinson, Sleaford. 











SEwacE DisposaL aT SALE.—The Local Government Board has 
now approved of the scheme prepared by Mr. A. G. McBeath, 
surveyor to the Board, for the purification of the sewage of the 
township, and given its sanction for the borrowing of the money, 
about £19,500, necessary for the purchase of the land and the 
execution of the various works, The plans were submitted to the 
Local Government Board in 1890, in order to meet the require- 
ments of the Rivers Pollution Act, as pointed out in a circular 
issued by the Manchester Ship Canal Company. The system to 
be adopted for the purification of the sewage is one of precipita- 
tion and filtration, the precipitation being effected by the ferozone 
and the filtration by polarite filter beds under the International 
Water and Sewage Purification Company’s process. The effluent 
will flow into the Mersey by gravitation. The sludge will be treated 
so as toform manure. The site of the works is near the Bridg- 
water Canal, and will cover an area of 54 acres, but the total area 
to be acquired for sewage and other purposes is 154 acres, leaving 
ample room for extension hereafter if necessary. The amount 








not worthy of special notice. One of the cattle dock 





sanctioned by the Local Government Board will be borrowed for 
terms of years ranging from 15 to 50 years, 
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STANDARD HORIZONTAL ENGINES 
SOCIETE ANONYME DES ATELIERS DE CONSTRUCTION, H. BOLLINCKX, BRUSSELS, ENGINEERS 
(For description see page 435) 
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the largest class made by the firm. Figs. 4 and 5 are two | 
views, front and back, of a small condensing engine, with 
Ryder valve, the cylinder of which is shown in section in 
Fig. 1. Figs. 6 and 7 are different views of the same Corliss 
engine, with and without a condenser. 

All the condensers are worked with plunger air pumps in 























Fig. 1—SECTION 


solid water. 
resistance. 
The valve gear is readily understood. A disc, concentric 
with each valve spindle, has an oscillating rotary motion im- 
parted to it. A hook on this pulls the valve round until the 
hook is tripped by the action of the governor on a tail piece. 


The plungers have conical ends as solids of least 





There are four distinct valves, two for admission and two for 
exhaust. All rocking shaft levers, &c., are fixed on the shafts 
simply by forcing them on with the hydraulic press, no keys 
being used. 

The workmanship is throughout of the finest possible kind, 
all dimensions being worked to with a minute accuracy so 





OF CYLINDER WITH FALSE VALVE FACE 


unusual in England that we can only name two firms which 
have adopted a system which has everything to commend it. 
The great obstacle, we have been told, to its adoption in this 
country is that it is very difficult to find Englishmen who 
will work to so high a standard of excellence, a statement 
the general truth of which we venture to doubt. 














THE CLEVELAND INSTITUTION OF ENGINEERS. 


THE QUAIITY OF DURHAM COKE AS NOW MADE. 
CLEVELAND AND ITS FUTURE AS A STEEL-MAKING 
DISTRICT. 

THE annual meeting of the Cleveland Institution of Engineers 
was held at Middlesbrough on Monday evening, Mr. C. J. Bagley, 
of the Moor Ironworks, Stockton, the retiring president, in the 

chair. 

It was announced that since last meeting of the Council the 
following had been elected members :—Archibald P. Head, engi- 
neer, Middlesbrough; Joseph E. Brooks, Tees Bridge Iron Com- 
pany, Stockton ; John Jones, blast furnace manager, Southbank ; 
T. H. W. Chambers, engineer, Middlesbrough ; Henry Crowe, 
engineer, Coatham ; and George Bellwood, steel works manager, | 
Southbank. 

The annual report of the Council stated that the twenty-eighth 
session ended October 3lst. The meetings had been well attended, 
and the discussions well maintained, while financially the instito- 
tion was ina flourishing condition. The Council had been re-elected, 
with the addition of Mr. David Evans, general works manager, 
Messrs. Bolekow, Vaughap and Co. Mr. Bagley, in moving the 
adoption of the report, remarked that at the meeting when the 
paper on basic open hearth steel was read and discussed, the 
attendance was the best on record. The Institution had lost by 
death Mr. Edwin F. Jones, of the Normanby Ironworks, Middles- 
brough, who was one of its former presidents. He proposed a vote 
of condolence with the family, which was carried. He remarked 
also that the visit of the Institution of Mechanical Engineers to 
Middlesbrough in 1893 would make the office of president a more 
arduous one than usual. He then vacated the chair in favour of 
Mr. William Hawdon, of the Newport Ironworks, Middlesbrough. 

Mr. Arthur Cooper, of the North-Eastern Steel Works, Middles- 
brough, proposed a vote of thanks to Mr. Bagley, which Mr. 
William Hanson, Newport Ironworks, seconded, and the latter in 
doing so said that he had known the new president for many years, 
and he expected that the address which he was about to deliver 
would deal with the further development of the Cleveland district 
as a steel-making centre by the more general use of its ores for 
that purpose instead of imported foreign ores. He—the speaker 
—believed there was a great future before Cleveland, and that 
before Mr. Hawdon’s term as president had terminated that dis- 
trict would be making as much steel from native as from imported 
ores. The vote of thanks was carried. 

The President then delivered his inaugural address, of which 
the following is an abstract :— 


PRESIDENTIAL ADDRESS. 


After regretting that a gentleman had not been chosen as presi- 
dent who could have directed attention more particularly to the 
manufacture of steel, Mr. Hawdon said the blast furnace had so 
often been dissected, and its inmost works revealed, that little that 
was interesting was left for consideration. But the manufacture | 
of pig iron, whether it was for use in the foundry or the steel | 
works, and in the latter case whether it were a hematite or | 
phosphoric pig iron, was a question of such vital importance, not | 
only to the Cleveland district, but also to the nation at large, that | 
it should not be passed over. 

Improvements in pig iron making.—With respect to the blast 
furnace, without doubt of late years the introduction of the brick | 
regenerative stove had been the most important improvement | 
effected in the appliances incident to pig iron making, and one 
that had materially advanced its economy, and also increased to a 
considerable extent the output of the furnaces. The increase in 
output accompanied by economy in fuel would appear to be due 
toa more concentrated area of the intense heat required to liquefy 
or melt the materials in the furnaces. And asa —— proof of 
this it was now found necessary to use coolers and sprays of water | 
round the tuyeres and about the wells of the furnaces. The | 
extra heat carried into the furnace by the superheated blast | 
did not amount to the sum of the heat units which would be 
evolved from the fuel saved thereby, but part of the saving | 
was, he believed, effected by improvements in the construc- 
tion and lines of the furnaces. He was strongly of opinion 
that the most economical lines to be employed in the con- 
struction of blast furnaces had not been arrived at, though 
engineers had made considerable improvement in that direction, 
notably by increasing the diameter of the hearths, which enabled 
them to bring a larger mass of materials down to the region of the 
tuyeres, and more important still, permitted them to lower the 
position of the boshes. In fixing the lines of furnaces he had 
always endeavoured to bring down the bosh as far as practicable, 
for it was evident that from the bosh was distributed the material 
to be melted in the intense heat of the melting zone of the furnace, 
and the more regularly the material was fed into this melting zone 
from the bosh the more economically would the furnace work, and | 
the better and more regular would be the grade of iron produced. | 
With respect to these improvements and economies, it was | 





| bridge building, and such like heavy materials. 


| the Siemens-Martin or the B 


curious that the cheapening of the cost of production should 
have been effected in face of the fact that materials have 
increased in value. In the Cleveland ironstone and _ the 
Durham coalfields the richer and thicker seams, which, bein; 

most productive and cheaply won, were naturally select 

first, were fast being exhausted. This exhaustion of the 
richer seams of ironstone had undoubtedly brought into more 
general use areas of leaner stone which some few years ago were 
considered quite unsuited for use in the manufacture of the better 
brands of pig iron. But ‘‘ Needs must where the devil drives,” 
Not only was the intrinsic value of these leaner sections of iron- 
stone less, but the cost of winning the stone in many instances was 
positively increased, chiefly because the band of silicious shale 
which was sandwiched in the seam had to be picked out. Expen- 
sive belts had been erected, over which the stone was spread while 
the shale was picked out by hand. In other mines the shale was 


| removed and left below ground. With this diminished value of 


Cleveland stone had sprung up tbe use of mechanical drilling, the 
drills being actuated either by hydraulic or some other motive 
wer. 

Present quality of Durham coke.—Cleveland pig iron makers were 
using a quality of coke now which certainly did not obtain for 
Durham its premier position as a coke-producing district ; 9 or 10 
per cent, of ash was as often as not presented by the coalowner as 
the necessary accompaniment of a fairly good blast furnace coke. 
The days were fast passing away of 5 per cent. ash with that main 
seam coke of hard silvery brightness manufactured on the Durham 
coalfield in the open top beehive, over which, though yielding only 
50 to 53 per cent. of coke to the manufacturer, and was sold at the 
furnaces at some 8s, 6d. per ton in the years 1865 and 1866, yet its 
carbon coat was armour-prouf to the carbonic acid gases in the 
blast furnace, and instead of yielding to its action in the upper 
parts of the furnace it was found down at the tuyeres in bulk to 
complete the melting of the ironstone and fluxes. The 8 or 10 per 
cent. ash coke maker, though getting 58 per cent.—and in specially 
constructed ovens 68 per cent.—of coke from the ovens, produced 
it from a less suitable coking coal, and drew his ovens three times 
instead of twice a week. This coke had not so much of the carbon 
coat to protect it, was more porous, more easily broken and 
crushed, and was thus less able to withstand the attack of the 
gases before coming down to the melting zone in the furnace ; and 
the price now paid for such coke was at present 13s, per ton deli- 
vered in Middlesbrough. 

Decreased production of Cleveland iron.—The local ironstone trade 
had been materially and adversely affected by the introduction of 
steel for railway plant, and its further extension for ship and 
The output had 
varied with the ups and downs of trade, but it had scarcely main- 
tained a general level, and from 1886 to the present time the out- 
put was 1,000,000 tons less than for the years 1880 to 1884, nor had 
it developed or kept pace with the increased make of iron for 
foundry and forge purposes, and steel collectively. Whilst the ore 
raised in the years 1879 and 1887 in the United Kingdom was prac- 
tically the same, and continued so up to the present time, the 
imported ores increased steadily from 1,083,000 tons to 3,762,000 
tons in 1887, the imports being hematite ores. The Cleveland 
mines have raised 1,000,000 tons less for several years past, as 
compared with several years previous. 

Saniter process of desulphurisixg iron.—The elimination of 
sulphur from pig iron by contact with chloride of calcium and 
lime introduced a new phase to the rivalry of Cleveland and 
hematite pig iron, and Mr. E. H. Saniter’s discovery was without 
doubt a most important one for Cleveland. If sulphur could be 
removed satisfactorily at a small cost from the lowest grades of 
pig iron—and there was good evidence that it could be—then the 
basic process had received a strong ally. -A pig iron suitable for 
asic pr could be pro- 
duced from Cleveland ores which would defy competition from the 
hematite brands, or at any rate considerably lessen the profits of 
the mineowners abroad by compelling them to reduce their prices, 
Cleveland white iron was, comparatively speaking, a cheap article 
from which to manufacture a steel of quality good enough to 
bridge over rivers, build ships, and lay down on railways. 
It appeared likely that it—or an iron nearly akin to it— 
would be more widely adopted for these uses in the future. Freed 
from sulphur they had an iron containing only 1 to 1} per cent. 
silicon—which could be still further reduced—specially adapted for 
use in the Siemens basic furnace, and perhaps with slight altera- 
tions in its constituent parts for the Bessemer converter. The 
same remark applied to the lower grades of hematite iron, where 
with the sulphur removed and silicon of 1 per cent. they would 
more nearly approach the iron used in America. Possibly the steel 
makers might think it too low for maintaining a good working 
heat in the Bessemer converter, but it would be excellent for the 
open-hearth. He was particularly struck with the work done in 
America, where they used hematite iron low in silicon, the usual 
analysis showing about 0°8 to 1 per cent. In order to keep the 
vessels hot enough to avoid sculling they had to drive very hard and 
follow quickly with succeeding ladles, 
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Use of “mixers” at steel works.—The adoption 
mixers, carrying as much as 120 tons of molten to oe 
makeran almost uniform quality of iron to deal with in the Besse a 
converter, so that he had not to consider whether each particule, 
heat required this or that amount of scrap, or none at all , 
could blow straight ahead with almost uniform precision, °° 

Mr. J. A. Darby’s discovery of carbonising steel with an j 
expensive carbon instead of the expensive ferro-manganese tended 
“ae - oe yes the nb pea of steel. 

r. S and compressed carbon for basic open-hearth 

Mr. J. E. Stead, of Middlesbrough, who was Ps nse to Sta om 
chemical and metallurgical experiments, had hit upon a mtd 
simple and expeditious method of dealing with the Ste 0 “4 
hearth steel process, where sometimes the carbon in the pig en 
which caused the boiling in the furnace, and thus the washing of 
the phosphoretic iron with the slag, had all passed from the :* 
before the whole of the phosphorus was extracted, both becoming 
— quiescent. In order to recommence ebullition pure 

ematite iron was now put into the furnace, the carbon from which 
passing away again causing boiling, and thus enabled the washi 
out of the phosphorus to be continued and leted. In lass 
of the hematite, Mr. Stead forced into the bath bars of iron or 
other rigid supports, which were coated with compressed carbon 
The carbon was rapidly dissolved by the metal, ant the bath thus 
again charged with carbon. The difficulty was to get the carbon 
coherent. This was effected by mixing carbonaceous matter with 
waste chopped wire and tin, which was compressed into blocks and 
dried in a stove. 

Effect of recent improvements in steel making.—Mr. Hawdon in 
dealing with this question, said that it would appear that in the 
near future the cost of the manufacture of steel would be less than 
that of puddled iron, if indeed that was not already the case 
Therefore the development in the uses of steel, which had also the 
advantage of greater strength, would continue to increase, and 
with it the consumption of that pig iron, which, being suitable for 
the purpose, was also the cheapest. But unless the steel manufac- 
turers of Great Britain could be brought to see the advantages 
that accrued from the use of the cheap irons that were made, the 
increase in the importation of foreign hematite ores would con- 
tinue to grow, whilst our own mining industry would retro- 
grade or stand still as it had done for years past. In the North 
of England while about 1877 the total make of pig iron was 
something like 2,000,000 tons od year, of which only some 
200,000 tons were hematite, in 1880 it rose to 2,510,853 tons 
and in 1891 to 2,622,732 tons, of which only 1,493,146 tons 
was Clevelandiron. The imports of hematite ore for the United 
Kingdom in 1879 were a little more than a million tons, while in 
1890 they reached nearly 44 million tens. If by the light of 
recent discoveries they were able to supersede the acid by the 
basic process of making steel, or in other words, substitute Cleve- 
land ironstone for imported hematite ores, what an enormous gain 
it would be tu the Cleveland trade. And the same followed in 
other parts of the kingdom, The large amount of hematite made 
in the North of England would require 2,690,000 tons of local stone, 
or 60 per cent. more than was at present raised, needing some 
2500 hands to win it from the mines. There would also be required 
a large staff of engine drivers and other railway employés to con- 
vey it to the furnaces. Besides this, somewhere about 120,000 tons 
of phosphoric slag manure would be made, 

No doubt the financial side of the subject would settle the ques- 
tion as to whether the simpler acid process of producing steel 
from the more costly hematite iron was not on the whole more 
preferable to that of the basic process, which though dealing with 
a cheaper pig iron, was yet more costly and laborious in its opera- 
tion, and probably, too, the acid steels for some purposes as yet 
were more suitable. 

It had taken years to overcome the prejudice of our authorities 
against basic steel, as it did against almost anything new. But 
now that it was acknowledged by Lloyd’s and the Admiralty to be 
as good for their purposes as the acid steels, the great difference in 
price of some 8s, or 10s. per ton between the hematite and basic 
or Cleveland iron, together with the benefit derived from so 
valuable a bye-product as phosphoric slag mauure, all in favour of 
basic iron, would merely lead one to believe that it will be an 
ind t sufficient in the near future for steel makers to con- 
sider whether it is not worth their while to use the pig iron made 
from Cleveland ores, rather than that produced from the ores 
imported from other countries, 

Mr. Hawdon yives several tables of statistics, in one of which 
he shows that while in 1879 only 7 percent. of the ore used in this 
country was of foreign origin, in 1887 it was 20°6 per cent. 

Mr. Richard Howson, of Middlesbrough, proposed a vote of thanks 
to Mr. Hawdon, and expressed his views as to the absolute necessity 
of loca] makers putting forth every effort in order to meet the 
serious competition of other districts and other countries. Mr. 
Hawdon bad begun his term of office very well by pointing out 
how the makers of the district could improve their position by 
using the minerals they possessed, and by cheapening the manu- 
facture of steel. 

Mr. Jeremiah Head, engineer, Middlesbrough, seconded, and in 
doing so said there was much material in Mr. Hawdon’s address 
which might profitably be discussed, but that was not permissible. 
He remarked that it must have often occurred to almost everybody 
that it was strange that the material for such steel as was required 
for our ships and boilers should nearly all be brought from a 
foreign country, and that Cleveland pig iron makers should have 
allowed the trade in pig manufactured from native ores to diminish 
so greatly ; in fact, they had permitted much of their blast furnace 
plant to be used for smelting foreign ores, and the wages for labour, 
royalties, &c., had gone to foreigners. The Germans had taught 
our countrymen a lesson by so extensively adopting the basic pro- 
cess. We were now beginning to wake up to that fact. It was to 
be hoped that Mr. Hawdon’s address would stimulate them to 
utilise their furnaces to smelting more and more of our native ores, 
and less and less of the foreign ores, 

The application of the Le Chateler pyrometer to blast furnaces. 
—Mr. Charles Lowthian Bell, the newly-elected Mayor of Middles- 
brough, and a member of the firm of Bell Brothers, read an account 
of this pyrometer, which for some time has been in use at the 
Clarence Ironworks belonging to his firm. It is an electrical pyro- 
meter which has been worked very successfully. A lengthy dis- 
cussion followed the reading of the paper. 














INSTITUTION OF CIVIL ENGINEERS.—The opening meeting of the 
Manchester A iation of Students was held on Wednesday even- 
ing, at the Atheneum, when Mr. Lionel B. Wells, M. Inst. C.E., 
the president for the current session, delivered his opening 
address, and drew attention to the high position the engineering 

rofession has taken of late years, and said that engineers, though 
late in commencing, had made good use of their time in conferring 
great benefits on humanity in general. He remarked that out of 
6000 persons belonging to the (nstitution of Civil Engineers, over 
200, including 61 students, resided in the immediate neighbour- 
hood of Manchester, and therefore ought to feel an interest 
in the Association. He advised students to make themselves 
well acquainted with the details of their profession and with 
the properties of the different materials with which they had to 
deal. They should always avoid wasteful expenditure, but should 
err, if at all, on the side of strength; and this same principle 
should be observed in preparing estimates of works. [le con- 
gratulated the students on the action taken by the Council, who in 
response to applications from the country Associations, had agreed 
to take papers read at their ings into ideration when 
awarding premiums. Finally, be reminded students of the neces- 
sity of studying the men with whom they came in contact, and of 
exercising common sense and tact in the routine of their profes- 
sion. A vote of thanks was passed to Mr. Wells, on the motion of 








Mr. Gask, seconded by Mr. W. B. Worthington. 
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RAILWAY MATTERS. 


Tue boiler of the engine of a goods train on the 
Philadelphia and Reading Railway exploded on Monday morning 
at Schuylkill Haven. Five men were killed on the spot, and, 
according to Reuter, they were ‘‘ scattered,” and the train wrecked. 


An Austrian engineer, at a meeting of an engineers’ 
society in Vienna on Saturday last, d the in tion of an 
electric locomotor which would be capable of travelling at the rate 
of 200 kilom.—over 123 miles—per hour, Announcements of this 
kind are ceasing to possess any novelty. 

Tue Electrical Power Storage Company informs us 
that it has received an order for accumulators for lighting a further 
seven trains on the London, Brighton, and South Coast Railway. 
This company has already twenty-three trains lighted, and with 
the seven now in hand, will have thirty, which are expected to be 
in use after the commencement of the year. 


An automatic railway ticket-selling machine is in use 
by the Berlin City and District Railway. By putting a “eng 4 
piece (24 cents) into the slot a ticket is secured. It has n in 
nse some time, and the result is stated to be very satisfactory to 
the railway Fray re and to the public. The idea was not found 
suitable for the South London electric railway. 


Mr. FarDELL, a contractor, whose aeation engine was 
ed at midnight a fortnight ago in threading the cable for the 
ue up Brixton-bill, was fined on Tuesday for not agen a 
look-out man in front, and for not oe the engine when called 
upon to do so, An accident was caused to the Brighton mail coach 
through the working of the engine. Three traction engines were em- 
ployed in threading this 30 tons of wirerope. The line, constructed 
under Mr. W. N. Colam, M.I.C.E., is nearly ready for opening, 


THE question of brakes on the Prussian railways has 
again come up for consideration in Germany, and at a recent 
meeting of the Society for Railway Matters held in Berlin, a paper 
was read by Government Councillor Hoffmann dealing with the 
Westinghouse brake, which is almost exclusively used in Southern 
Germany, and the Schleifer and Carpenter brakes, which had 
recently been introduced in competition with the former on the 
Prussian State Railways. A new brake, devised by Mr. W. 
Schmidt, of Munich, is also about to be tested on the nger 
trains of the Wiesbaden-Lang hwalbach section. ith these 
and the Schleifer and Carpenter brakes the Germans hope to solve 
the problem of the best brake, 


Accorpine to the Mexican Financier, Mr. Mauricio 
Rahden, formerly Consul of Mexico at Kansas City, has secured an 
option on the vol of P tepetl. It is contemplated to 
build an electric railway up he volcano, connecting a few miles 
from the base with the Inter-oceanic Railroad. The electric rail- 
way will be utilised for bringing down the sulphur and also the 
natural ice for the supply of the City of Mexico, which should be 
in itself ar tive busi The quality of Popocatepet! 
sulphur is excellent, and, if mined in large quantities, would find 
a ready market in the United States. The sulphur of the volcano 
was utilised by Cortez for making powder for his troops. Baron 
von Humboldt says: ‘‘Speaking at the same time of the tin of 
Tasco, which was used in founding the first cannon, Cortez remarks 
‘that be was in no want of sulphur for the manufacture of powder, 
because a Spaniard drew some from a mountain that is perpetually 
smoking by going down tied to a rope to the depth of from seventy 
to eighty fathoms,’” 


TuerE will be some dull times, of course, says an 
American railway Paper, during the six months of the fair. It is 














hardly to be ex that the railroads will fill all their passenger 
cars every day during the whole six months, If these dull seasons 
are at all prolonged—that is, if they last more than a week or two 
ata time—it is quite likely that large reductions will be made, and 
that one way tickets will be sold at low rates, It is said that the 
Canadian lines are already making contracts in Europe to carry 
people from Montreal to Chicago and back at half rates. This 
will, of course, have its influence on American lines. Unless the 
extra volume of traffic keeps up with great regularity, this influence 
will probably be quite marked. The Erie, it is understood, already 
favours selling one-way tickets at as low rates per mile as those 
charged for the round trip. It is to be hoped that secret cutting 
and all unpleasant strife will be avoided, but if the ordinary dis- 
turbances due to a lack of Ss on the weaker lines shall 
appear, it will undoubtedly best to adopt the simple remedy 
suggested by the present proposition of the Erie officers, 


Recent German railway statistics show an increase in 
mileage of 22 per cent. during the last ten years, and an increase 
also in aggregate receipts for 1890-91 of 41 per cent.— 
1,203,000,000 marks—as against 1881-82. France, with an increase 
of 33 per cent., and England, with an increase of 10 per cent., in 
their mileage during the last decade, have i in revenue 
amounting to 3 and 20 per cent. respectively. Germany again 
seems able to work her railways at a cheaper rate than either of 
the other two countries, As compared with 1881-82, the net 
revenues from the German railways for 1890-91 have an increase of 
more than 23 per cent. to show, whilst England can only record an 
increase of 15 per cent., and in the case of France there is a 
fractional decrease. Capital invested in the German lines pro- 
duced during 1890 and 1891 an average rental of 4°86 per cent., 
and in English and French railways 4°10 and 3°75 per cent. respec- 
tively. It remains to be seen how much of these apparently 
satisfactory results is in reality due to the postponement in 
Germany, or at least in Prussia, of necessary expenditure for keep- 
ing the permanent way and rolling stock in proper repair. The 
present difficulties of the Prussian Ministry of Finan ce are, accord- 
ing to the Berlin correspondent of the 7imes, known to be in large 
measure due to misplaced economy forced upon the railway 
administration by the exigencies of the Treasury. 


Ir is generally known that the St. Clair tunnel under 
the St. Clair River, between Port Huron, Mich., and Sarnia, Ont., 
has now been open for freight traffic since October,’ 1891, and for 
passenger traffic since December 7th of the same year. This 
tunnel was described in the Railroad Gazette of September 26, 1890, 
and the decapod tank 1 tives which are used in operating it; 
were illustrated in our issue of April 8rd, 1891. These locomotives 
Were used at first withont tenders, but as the water capacity of 
the tanks, 1800 gallons, was found to be insufficient for convenience 
in operating, tenders have been attached to three of the four 
engines which are in use. The engines were originally fitted with 
fire brick arches, and coke was used for fuel, but, as there was a 
deficiency in steam making power with coke, anthracite coal has 
been substituted. The brick arches have been removed. Three of 
the engines are in daily service, the fourth being in reserve to allow 
for repairs, &c. The maximum train which is hauled by them is 
twenty-seven loaded cars. The tunnel is single track, but the 
approaches are double track. The operation of the tunnel is in the 
hands of a train dispatcher at the Sarnia end, and a train order is 
issued to each train going through the tunnel. No freight trains 
are run through without a caboose attached, thus making a 
complete train service at all times. The tunnel clears itself of gas 
rapidly, and in running with the tender in front it is possible to see 
& reasonable distance ahead from the cab, but when the engine is 
— head first, the cloud of steam is such that seeing any 
pe ahead is impossible, Also when running in the latter 

irection the which penetrates the cab, in spite of closing 
windows and coors, is anything but pleasant. There are lights 
placed near the middle of the tunnel, but it cannot be said that 
the tunnel is lighted. However, on account of the interlocking 

1als and the system of operation, there is no danger from 
collision, and the time during which a train is in the tunnel, about 


two and a-half minutes, i i i 
n of the gua utes, is too short to inconvenience passengers by 











NOTES AND MEMORANDA. 


THE death rate of London last week was 18°8 per 
1000 per year. Of thirty-three great towns, Leicester was lowest 
with 13-0, and Preston—as is very often the case—was 29°6, 


Firz-GERALD’s agar wpa show that by gilding the 
lead plates of the grids of secondary battery plates, even onl 
quite lightly, the formation of sulphate on discharge is Parmolss § 


THE lowering of the freezing point in solutions of 
alcohol is sensibly proportional to the quantity of alcohol. But 
the lowering of the temperature of maximum density is not pro- 

rtional to the percentage of alcohol. For weak solutions there 
1s no lowering, but rather an elevation of the temperature of the 
maximum. 


AccorDING to a paper recently read before the Statis- 
tical Society in Paris, there are in use in France 78,600 steam 
engines, having a total of 5,360,000-horse power. From 1880-90 
the increase amounted to 647,000-horse power, and since 1890 it has 
been 184,000-horse power, not including the locomotives on the 
French railroads, 


AccorDING to an examination of the physical condition 
of the waters of the English Channel, by Mr. H. V. Dickson, the 
constitution of the samples of water agreed, on the whole, with 
that of the Challenger samples, coinciding entirely with that of 
the Atlantic water. The tidal currents are sufficiently strong to 
keep the water thoroughly mixed from the top to the bottom, 
except off Start Bay, where a vortex is formed—the water being 
colder in summer and warmer in winter than the surrounding 
— ~ this spot is one of the best fishing grounds in the 
annel, 


Art a recent meeting of the Paris Academy of Sciences 
a ed was read ‘‘On Coloured Photographs of the Spectrum on 
Albumen and Bichromated Gelatine,” by M. G. Lippmann. 
Albumenised and gelatinised plates soaked in bichromate of potash 
may be employed for photographing in colours. They are used like 
silver-salt plates, being placed so that the mercury is in contact 
with the film. The colours will ger immediately after immer- 
sion in water, which developes and also fixes the image. It dis- 
appears on drying, but nape gor as soon as the plate is soaked. 

he colours are brilliant, and visible at all angles, 


Ir a light magnetic needle be floated on a bath of 
rfectly pure mercury, and conductors carrying a current be 
ipped into the mercury at different places, the needle will, before 
assuming the position of equilibrium according to Ampére’s law, 
ge through a series of excursions rendered necessary, according to 
. C. Decharme, by the difficulty of its motion, perpendicular to 
its length. If the current crosses the mercury in a Gentle per- 
pendicular to the length of the needle for instance, with the 
negative pole of the current on the left of the south-seeking pole, 
the needle will move away parallel to itself, will turn round, and 
return to take up the normal position. 


Ar the recent International Congress of Physiology at 
Liege, Professor Hermann showed the possibility of photographing 
the relative vibratory range produced by or at the same time as the 
sound of vowels. The vowels were sung out before one of Edison’s 
phonographs. Immediately afterwards they were reproduced very 
slowly, and the vibrations recorded by a microphone. The latter 
was furnished with a mirror, which reflected the light of an electric 
lamp upon a registering cylinder, covered with sensitised paper 
and protected by another cylinder with a small opening which gave 
passage to the rays of light from the reflector. By this means was 
obtained very distinct photographic traces, and the constancy was 
remarkable for the different letters. 


Ar a recent meeting of the Paris Academy of Sciences 
a paper was read ‘‘ On Researches on the Fixation of Atmospheric 
Nitrogen by Microbes,” by M. Berthelot. The investigation was 
made in order to elucidate the mechanism of the fixation of atmo- 
spheric nitrogen. It appears that the presence of green vegetable 
material is not essential tothe process. The colourless bacteria are 
able to absorb nitrogen when supplied with humic acid only as 
nutriment. The assimilation takes — more readily with natural 
than with artificial humic acid, probably because the former con- 
tains more nitrogen. In experiments with hermetically sealed cul- 
tivators it was found that the gain of nitrogen by the organic 
material under cultivation was 6 or 9 per cent. in excess of that 
supplied by the humic acid, the difference being derived from the 
enclosed air. With an occasional stream of dust-laden air this was 
brought up to 30 per cent. 


Berore the Berlin Meteorological Society, Dr. Berson 
recently reported on an interesting relationship which he had dis- 
comme between insolation and temperature. Since it has not yet 
been possible to determine accurately the absorption due to the 
atmosphere, the speaker had calculated the insolation at the 
external limit of the atmosphere, which admits of rigid mathe- 
matical treatment, both for the whole year and for the months of 
January and July. The mean of insolation for the whole year was 
found to lie at the thirtieth degrees of northerly and southerly 
latitude, so that the zone between these parallels, or about 60 per 
cent. of the whole external surface, receives more insolation than 
the mean ; whereas the two polar caps, or the remaining 40 per 
cent., receive less. A similar calculation of the annual tempera- 
ture gave the mean as at latitude 38 deg. N. and 35 deg. 8., giving 
as before 60 per cent. of the surface with the temperature above 
the mean, and 40 per cent. below. In rman 61°35 per cent. of 
the surface experienced an insolation above the mean, and 60 per 
cent. a temperature above the mean ; while in July the percentages 
were respectively 61°37 and 61°33. Dr. Zenker gave a short account 
of a research on the relationship between temperature and insola- 
tion on the earth’s surface. He had, Nature says, accurately calcu- 
lated the relationship both for regions comprising land only and 
water only, and arrived at some interesting conclusions as to the 
theoretical temperatures at various latitudes of continents and 
oceans, 


Sratistics have just been issued in France by the 
Minister of Public Works, showing the extent of inland waterways 
now in use. According to these figures the length of the water- 
ways is usually estimated at 16,727 kiloms. ; but, in reality, the 
rivers and canals communicating with each other, and capable of 
being freely navigated, have only a length of 12,791 kiloms. 
Except 858 kiloms., for which concessions have been given to 
private companies, the whole navigable network is under State 
administration ; no tax of any sort is levied, and the navigation 
dues were done away with by the law of February 19th, 1880. 
Technically — the 12,791 kiloms, of waterways are divided 
as follows :—Rivers, only — of floating merchandise, 1012 
kiloms, ; navigable rivers, kiloms. ; canalised rivers, 3598 
kiloms. ; canals, without reaches, 2082 kiloms.; canals, with 
reaches, 2734 kiloms. Before 1878, the network of ways, upon 
which boats drawing 2 m. of water could be navigated, and having 
locks 38:50 m. long, and 5:20m. wide, had a development of only 
1459 kiloms. ; they have now been increased to 4014 kiloms. The 
total amount of merchandise passing over the inland waterways 
last year was 25,181,056 tons, an increase of 1,013,713 tons as 
compared with that of 1890, This increase was chiefly noticeable 
upon the canals, which improved 5:4 per cent., while upon the 
rivers the improvement was 2°6 per cent. The traffic consisted for 
the most part of constructive material and fuel, after which came 
agricultural produce and food stuffs, wood of all descriptions, iron 
and steel, and manure, The international traffic with Belgium and 
Germany amounted to 3,012,637 tons, of which 2,125,407 tons were 
imported and 887,230 tons exported. This traffic was composed of 
50 per cent. of fuel coming from the basins of Mons and Charleroi, 
Boles the exports were almost entirely merchandise destined for 

jum, 





MISCELLANEA. 


Tue burning mine at Summit Hill, near Mauch Chunk 
Pennsylvania, has, according to an American contemporary, been 
on fire since 1858, 


Tue Lancashire Belting Company have been awarded 
a gold medal at the Exposition d’Alcohol, Paris, for their solid 
woven hair belting. 


_It is expected that the works on the Corinth Canal 
will be completed next spring, and the canal opened to traffic on 
the 23rd of April, old style, being the name-day of King George. 


Parricutars have been issued by Messrs. Wheatley 
Kirk, Price, and Goulty of the sale as a going concern of the 
works and business of Messrs. Scriven and Co., Leeds Old Foundry, 
Marsh-lane, Leeds. 


A serious landship has occurred at Clacton-on-Sea, a 
mass of the cliffs, weighing about 4000 or 5000 tons, opposite the 
first Martello tower, falling on the beach. The cliffs on which tho 
present slip has occurred belong to the War Department. 


Mr. E. Manvitxe, of Victoria - street, Westminster, 
has, on behalf of his firm, Messrs. Waller and Manville, been 
a consulting engineer to the Vestry of St. Leonards, 
Shoreditch, to advise them on their proposed electric lighting 
undertaking. 


Tue number of electric lamps now used in Paris is said to 
be about 175,000, maintained by central stations, the energy of which 
corresponds with 17,500-horse power. Out of the 85,000 houses in 
Paris, only 20,000, or not one-quarter, are lighted by gas, the con- 
sumption of which in 1891 was 283,000,000 cubic metres. 


Ir is stated that a Spaniard, Sefior Barbozo de Sousa, 
has invented an appliance for the submarine transmission of letters 
in pneumatic tubes of great length, by which a letter deposited in 
the tube at Rio de Janeiro would arrive in Europe during the same 
oe How the difficulties connected with the air friction in smail 
tubes for such purposes are to be overcome is not stated. 


THE Secretary of State for Foreign Affairs has received 
from her Majesty’s Representative at Bucharest particulars of a 
tender for plans for the construction of administrative buildings in 
that city for the Roumanian Railway Companies. The particulars 
in question can be seen on personal application at the Commercial 
Department of the Foreign-office, between the hours of eleven and 
six daily. 

On the 26th of October there was launched from the 
Nevskey Ironworks, St. Petersburg, the steamship Mogootshey, 
intended for service in the Russian Navy. This ship is 165ft. 6in. 
long, 27ft. 6in. broad, with a load draught of 13ft. 6in. Over 
300 tons of steel has been used in this vessel, all of which—as well 
as a set of triple cylinder engines of 1000-horse power—were made 
in the Nevskey Works, of which Mr. omas Urquhart, 
M. Inst. C.E., is general manager. 


Last week the islands of Scilly, Tresco, Bryer, 
St. Martin’s, St. Mary’s, and St. Agnes, were telephonically con- 
nected, and the coastguard station at Porthleven has been con- 
nected by telephone with the Lizard signal station, a distance of 
fourteen miles, and from the signal station a wire is carried to the 
chief officer of coastguard, two miles away. There is also a wire 
from the Lizard station to Cadgwith post-office and the Cadgwith 
coastguard. It is expected that shortly all the lighthouses around 
the coast, including the Wolf, Longships, Bishops, and St. Agnes, 
will be connected with one or other of the various circuits. 


Tue Islington Vestry and the Hackney District Board 
of Works have each given notice of an intention to make applica- 
tion to the Board of Trade, under the Electric Lighting Acts of 
1882 and 1888, for a provisional order enabling them to produce 
and supply electricity and electric light for public and private 
purposes within their districts. Among the streets in which it is 
proposed to lay the electric mains, should the application be 
granted and the order confirmed by Parliament, are High-street 
and Upper-street, Islington; Holloway-road and Seven Sisters- 
road; High-street, Kingsland; High-street, Stoke Newington ; 
—n Mare-street, Stoke Newington-road ; and Dalston- 

ne, 

Tue first large quadruple-expansion engine to be built 
in the United States has just been undertaken by the Dixon Manu- 
facturing Company, of Scranton, Pa., for the Edison Electric Illu- 
minating Company, of New York City. An American contempo- 
rary says it is to use steam at 2101b. pressure, and is rated at 
2500-horse power. The cylinder diameters are 26in., 37in., 52in., 
and 72in., with 36in. stroke, and the speed will be 100 revolutions 
per minute, or 600ft. piston speed. The engine will be of the 
vertical inverted type, with the cylinders arranged in two tandem 
pairs, and the cranks 90 deg. apart. The dynamo to be run by 
this engine will be built up on the main shaft, and will, in fact, 
form the fly-wheel of the machine. 


Tue history of a venerable boiler was partially dis- 
closed in an action which was tried on Tuesday at Guildhall. 
Messrs. O’Hara, Matthews, and Company, of Field’s Wharf, 
Millwall, purchased a second-hand boiler from Messrs. G. Elliott 
and Company, of Bermondsey, who, according to the report 
of the Standard, said it would be perfectly safe to work up 
toa certain pressure. When an inspector from an insurance com- 
pany came to see it he declared that it was worn out and rotten, 
and warned the purchasers of a possible verdict of manslaughter 
if they used it, and another expert sent to ins it suggested its 
conversion into a tank. One witness regarded an explosion as in- 
evitable if the boiler had been worked, and another likened its 
internal condition to that of a smallpox patient. 


TE report of the Board of Trade inquiry, held at 
Runcorn, into the circumstances attending the explosion of the 
boiler of a | tive on the Manchester Ship Canal works at 
Frodsham on October 3rd last, whereby three or four persons were 
injured, was issued on Saturday. The court found that the explo- 
sion was due to the back plate having become so thin on the fire 
side as to be unable to withstand the steam pressure to which it 
was subjected. They found the fitter to blame for neglecting to 
make a proper examination of the fire-box when it was out of the 
shell in 1891, and also for neglecting to test the boiler by hydraulic 
pressure after repairs in 1892. They found also that no proper 
examination was made either by another fitter in June last or by 
the mechanical engineer subsequently ; that both the fitters, the 
mechanical engineer, and the company, as being responsible for the 
act of their servants, were to blame. The court ordered the com- 
pany to pay the sum of £50 towards the costs and expenses of the 
investigation. 


Captain Epwarp Kittwick Catver, R.N. (retired), 
F.R.S., Assoc. Inst. C.E., who died at the Hétel Mosser, Vevey, 
on October 28th, entered the navigating branch of the Navy about 
the year 1832, and was promoted to the rank of master in 1842, 
In January, 1843, he was appointed to the Fisgard, for surveying 
and other special duties, and remained attached to her for the 
long period of twenty-seven years, serving during that period in 
the Blazer, Porcupine, and other vessels, and at the Admiralty, 
He was in the meantime promoted to be staff-commander in 18 
and staff-captain in 1870. He retired in 1872, but continued to 
take great interest in all questions relating to the Navy, to our 
harbours, and to the protection of ships on our shores, In 1876 he 
wrote an important pamphlet, entitled ‘‘The Cry for National 
Harbours, and its Connection with our Defective System of Public 





Harbour islation.” This was noticed at length in our columns 
—vol. xlii., 251—and attracted much attention, as it was 
chiefly direc against the then proposed extension of Dover 
Harbour, 
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VIENNA.—GERoLD and Co., Booksellers. 

LBIPSIC.—A. TwieTmeYER, Bookseller. 
NEW YORK.—InrernationaL News Oompany, 88 and 85, 
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TO CORRESPONDENTS, 
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* * In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, inust, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
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“ We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 
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can be taken cf anonymous communications 

H. P.—They would carry the load of 10 tons, but the struts must be v 
strongly connected to Leams and frame, and even then would not be con- 
sidered sufficient for the work, 

Provector — There is nothing whatever new in your station indicator. The 
same thing has been patented and tried, with various modifications, in this 
country—and, indeed, almost all countries that have a patent system—from 
an early period in the history of railways. The invention is quite useless, 
not only because of the slipping of the wheels, but because of shunting 
Besides, every time the tires were re turned the gearing would have to be 
adjusted, 

Wenr.—The pressure exerted by liquid C Ov at 60 deg. Fah. is not 11001), 
but about 8001) per square inch. The volume occupied by 11d, of C Ov 
at an effective pressure of 100 1b. per equare inch is approximately 1903 cubic 
inches. With regard to the use of liquid C Oz in an engine, it may be said 
that the plan was tried and abandoned years ago. A difficulty certain to 
be encountered in any such attempt is the lowering of temperature conse- 
quent on expansion, which may, under suitable conditions, be sufficient to 
solidify a portion of the gas by the enormous abstraction of heat that ensues. 
For special purposes, where stored energy in other form than fuel is 
required, liquid C Oz might be useful, but even there it would be better 
replaced by highly compressed air, as in the dynamite gun. The fate of the 
Giffard gun using liquid C Oy is a warning not to be disregarded. 
Furthermore, it must not be forgotten that the gas is very dangerous in 
unpractised hands. Some deplorable injuries have been caused by the 
bursting of the apparatus employed. 





INDIA-RUBBER COVERING FOR PULLEYS. 
(To the Editor of The Engvneer.) 

Sir,—Could any of your readers tell me if I can see or hear about 
— covered or rubber being used to transmit power by belt, 
and where any are being used ? 

November 14th. ¥ INQUIRER. 





DRYING BRITISH TIMBER. 
(To the Bditor of The Engineer.) 
Sir,—I think Sir William Burnett and Co, 302 West Ferry-road, 
Millwall, E., would give your correspondent any information he may 
require on this subject. E.R. D 
Sherborne, Dorset, November 16th. pe Se eee 





SUBSCRIPTIONS. 

Tar Enoreer can be had, by order. from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 14s. €d. 
Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tak ENGINEER is registered Jor transmission abroad. 

A complete set of THe ENGINKER can be had on application. 

n consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom. Foreign Subscrip- 
tions will, until further notice. be received at the rates given below :-— 
Foreign Subscribers paying in advance at these rates will receive 
Tae ENGINEER weekly and post free Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tun Paper Copies— 


Half-yearly .. «- Sere bf * 

Yearly cin Me OE pee. ae. sens 66 £1 16s. Od. 
Tuck Paper Cop rs— 

Half-yearly ..° 6s wes beilas £1 0s. 8d, 

Yearly oes len Oise Stn Geek xb. 20, dy Cree 


és ADVERTISEMENTS. 

«* The charge tor Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
one advertisements from the country must be accompanied by a Post-office 

1" payment. Alternate Advertisements will be inserted with all 
Practical regularity, 


than Three o'clock on Wednesday afternoon in each week 


“Paper oy Oo i Gaara tec Pe ae ee Wane 
t i. Mr. s all other 
Niles to he alaened oe Deus ae _—. 








MEETINGS NEXT WEEE. 


InstrTuTIon oF Orvi, ENnoineErRs.—Tuesday, November 22nd, at 25, 
Great George-street, Westminster, at 8 p.m. Srainary mest . Thurs. 
day November 24th, at 2.30. Z. m., students’ visit to the Gas Light and 
Coke Company's chief office, Horseferry-road, Westminster. 

Tue Junior Enoineerina Society.—Saturday, November 19th, visit 
o_ Richmond Lock, Weir, and Footbridge works. Leave Waterloo at 

-5 p.m, 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, November 26th, in 
the a Room, Grand Hotel, Aytoun-street, at 7 p.m. Ordinary 
meeting. 

Society or Arts. — Monday, November 2ist, at 8 pm. Cantor 
lectures ; ‘The Generation of Light from Coal Gas,” by Professor Vivian B. 

wes. ture I.—An experimental review of the researches of the 
century upon flame and its luminosity—The work of Sir Humpbry Davy, 
and the researches between 1820 and 1860. — Wednesday, November 28rd, 
at 8 pm. Ordinary meeting. Paper: ‘‘Cremation as an Incentive to 
Crime,” by F. Seymour Haden, F.R.C.8. 








DEATHS. 


On the 27th October, at Chicago, U.8.A., from cancer, EDMOND 
Freperick Kirror, C.E., eldest surviving son of the late Major Markham 
8. Kittoe, 6th Regiment N.I., and Coddenham, Suffolk, aged 48 years. 

On the 9th November, at 22, Trebovir-road, South Kensington, aged 58, 
Epwarp Graves, Engineer-in Chief, Post-office Telegraphs. 
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THE FUTURE OF THE ATLANTIC, 


Tue forthcoming World’s Fair at Chicago, and the 
recent launch of the first of two new vessels for the 
Cunard Line, are subjects which, though at first sight 
they may appear to have little or no connection the one 
with the other, are nevertheless so far related as to be of 
some considerable significance when taken together. 
They may, in fact, be said to occupy the highly relative 
positions of cause and effect ; the one springing from the 
other in natural sequence. For the magnitude of the 
Exhibition shortly to be opened to the inspection of the 
whole world will necessarily mean an immense augmen- 
tation of the customary season’s traffic across the 
“herring pond,” and it is witha view to securing an 
adequate proportion of custom that the Cunard Company 
signed contracts for two new vessels which should prove 
the “greyhounds of the Atlantic.” How far it was 
desirous to take this step, and to what extent existing 
circumstances pointed out the vital importance of making 
a bold bid for popularity, a little brief consideration of 
steamship development in past years should amply show. 

In the first place, it has been said that there is in the 
Anglo-Saxon temperament a sort of smug self-sufficiency, 
which shows very strongly in all matters connected with 
foreign countries. We of the mother country are apt to 
make merry over what is characterised as ‘“‘ bounce” or 
“brag” in our cousins over the water, while we entirely 
ignore the fact that the quality which thus excites our 
derision is a modified inheritance from ourselves. If the 
Americans seem to be using big words instead of doing 
big things, to be talking of ‘‘ whipping all creation” 
instead of trying to accomplish the task, they are but 
evincing on a larger scale the feeling that is rife over here. 
We, too, talk, and then we go to sleep for a time, com- 
forted and made happy bya phrase. Wesay, for instance, 
that we are supreme on the seas. We compare our 
Navy with that of our old enemy France, and find we 
have a few ships more than she has. Then we 
straightway go off and forget all about it, until some 
alarmist shows that the French have crept up to us, and are 
almost ship for ship with our fleet. It is this unhappy 
gift of self-complacence that is a cause for serious concern 
in many branches of our national autonomy. But for 
the present it will suffice to illustrate it in one par- 
ticular—that of the Atlantic steamship trade. Some few 
months since the Times published an article of an 
alarmist nature, which contained a startling array of 
figures, collected for the purpose of proving that the 
two German steamship lines engaged in that traffic were 
surely, and not too slowly, wresting from English com- 
panies a considerable proportion of passengers. The 
endeavour was made to show that this levelling up of 
foreigners with what had been regarded as our monopoly, 
was not due to a tide of emigration from Central 
Europe, but to the fact that our competitors were 
securing an unduly large proportion of first-class 
passengers—unduly large, that is to say, according to 
English ideas. It was not merely, in fact, that they 
were dependent for their trade upon the poorer 
members of society, who must need patronise the line 
asking the lowest fares, and offering the greatest con- 
venience of transit. The leisured and the moneyed 
classes also, we were told, having the choice in their own 
hands, elect to sail by the German boats not infrequently. 
Now, we have reason to know that the figures given were 
not absolutely correct, and that the writer of the article 
in question was, therefore, arguing from false premises. 
But, at the same time, there was a sufficient modicum of 
truth in the statistics and the statements made on their 
authority to produce grave thought. To attempt to draw 
no moral from them, incorrect though they were in 
detail and in aggregate, would be foolish. They pointed 
to a growing danger, not so serious perhaps as was 
indicated, but for all that existing, and to ignore them 
altogether would show culpable carelessness. Itremains, 
therefore, to ascertain the cause or causes of an apparent 
decadence in the scale; and with this object in view, 
facts will have to be faced fairly and openly, however 
unpleasant the revelations of supineness and indolence 
may be. To understand the situation, we shall have to 
glance briefly at the respective policies of the two 
countries during the last ten years, the period which has 
seen so marked a change in the over-sea traffic to our 
disadvantage. 

Within the last twelve years—excluding for the moment 
all mention of the new steamers now building or in 
contemplation—there have been built to the order of 
English owners thirteen passenger vessels of the first- 
class, beginning with the Arizona, Of these four are 















now owned by the Cunard Line, two by the White Star, 
two by the Inman, two by the Guion, and one by the 
Anchor Line; one has been bought up by a foreign 
country, and changed its name and trade; the thirteenth 
was sunk by collision rather more than six years ago. 
There are, then, only eleven remaining, and of these, five 
were built more than nine years ago, and are no longer in 
the very first flight as regards speed and accommodation. 
To put it plainly, there are—or rather were, but for the 
present purpose it is correct to class the Inman 
Line as British—now six British express steamers 
of high speed, two even of these being nearly eight 
years old. These six vessels are the property of 
three separate companies, equally divided, so that neither 
line is capable of despatching to New York a first-class 
steamer more frequently than twice a month. Within 
the last seven years, however, that is, since the comple- 
tion of the Umbria and Etruria, two of our “ crack” 
steamers, the North German Lloyd alone have had built 
for them for the Atlantic service, either in this country or 
in native shipyards, a flotilla of eight first-class express 
steamers, quite apart from those constructed for their 
growing Eastern trade; and in the last three years the 
Hamburg-American Line has ordered and received four 
steamers of remarkable speed. It is clear, from these 
figures, that while our three lines, running in opposition 
to each other, can each only maintain bi-monthly services 
of “ crack” steamers, the North German Lloyd are ina 
position to have a bi-weekly, and the Hamburg-American 
a weekly service. 

It is necessary to consider the matter quite plainly. 
There are, at the present time, only six British-owned 
steamers by which the rich American or Englishman 
is likely to travel as a matter of choice, his natural 
tendency being to despise the relatively inferior boats 
built a decade ago; and of these six boats two have 
recently become in fact what they were already in name 
—American owned, and are therefore no longer to be 
accounted as attaching to this country. They will, 
moreover, shortly be running from Southampton, and on 
that score join the ranks of our foreign rivals. It is true 
that for a time a modus vivendi was arranged, which 
prevented the anomaly of four sailing in pairs, two in the 
same week. But even when by mutual agreement a 
weekly sailing was secured, against this were the regular 
services of the two German lines, by which an intending 
passenger may always insure a first-class boat, with a 
choice of three sailing days in each week. The advan- 
tages of the Southampton route are, therefore, sufficiently 
obvious to show how, other things being equal, an 
Englishman would possibly allow his patriotism to give 
place to convenience. But apart from the greater choice 
of sailing days presented by the Southampton route, 
there are other considerations of scarcely less weight for 
the experienced traveller. It is not infrequently urged 
that the food on the English boats is badly cooked and 
worse served, and comparisons of a far from flattering 
nature are drawn to the advantage of the German vessels. 
This is a matter foreign to our province, save that it 
affects the whole question of Atlantic traffic. Again, it 
is said that the decorations and fittings on board the 
German liners are in better taste and more likely to 
impress the passenger favourably than the appointments 
on our own boats. There are other points connected 
with the management and conduct of these floating 
hotels which are frequently subject of discussion by old 
travellers, which clearly indicate the good impression 
made by the Southampton liners. 

Apparently, there is little or nothing for us to plume 
ourselves on, except the matter of speed. The Atlantic 
record is jealously watched, and much excitement 
attends the saving of a few minutes, or seconds, even in 
the journey between Queenstown and Sandy Hook. On 
account of the greater distance they perforce have to cover, 
the Southampton liners are out of the running for the 
blue ribbon; and as a consequence, many people 
affect to despise and ignore their performances. But 
they have a record of their own, and, distance for distance, 
they are little, if anything, inferior to their Queenstown 
rivals in point of speed. When it comes to delivering 
the New York mails in London, we see that the showy 
records to Queenstown give little advantage over the 
less-talked-of trips of the German vessels. Therecord for 
delivery of the mails from New York to London, post- 
office to post-office, is, or was until quite recently, held 
by the Teutonic, 7 days 9 minutes; but the Fiirst 
Bismarck ran it very close with 7 days lhour 4 minutes. 
Out of a total of 192 mails despatched last year, more- 
over, the New York Post-office sent 101 by the German 
lines vid Southampton. As a matter of fact, we may 
take it that the German vessels are as nearly as possible 
equal in speed to the six British vessels. Of the latter, 
the four latest boats, White Star and Inman, are practi- 
cally 19-knot steamers, and the two Cunarders are equal 
to a continuous and average sea speed of about 18} to 
18} knots. The Hamburg-Americans average from 18 
to 19 knots, and the North-German Lloyds from 17} to 
19 knots. So that there is not much margin for self- 
gratification. A vicarial consolation, it is true, lies in the 
fact that the larger proportion of these foreign liners are 
Britis h-built. 

With the appearance of the new Cunarders, the Cam- 
pania and Lucania, on the Atlantic station, the aspect of 
things will undergo little change. There will be an 
increase of two, balanced by a loss of two—for the Inman 
liners have ceased to be even nominally British-owned. 
Indeed, the situation will to that extent be less advan- 
tageous, since those two fine vessels will henceforth be 
foreign rivals, and what is more, gaining the advantage of 
the Southampton route with its ease of access from 
London. Apart also from any actual or projected in- 
crease in the German fleets, the Americans have come 
into the field determined to attempt, if not to succeed, in 
winning the blue ribbon of the Atlantic. Whether the 
five vessels they contemplate building will ever be built, 
however, and how they are to be officered and manned 
when built, are questions that the future alone can 
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decide, but the intention cannot long antedate the deed. 
Meanwhile the only further movement on this side 
appears to be the determination of the White Star Com- 
pany before ever the Cunarders have shown their 
paces, to surpass the unknown, and rumour reports con- 
sultations with Messrs. Harland and Wolff, as having 
that end in view. 

The new Cunarders will be superb vessels, as may be 
judged from the description already given in these 
columns, and it is evidently the intention of the pioneer 
company to assume once more the first place on the 
Atlantic. With the advent of these boats, however, 
there will still be only an alternate bi-weekly and weekly 
despatch of British first-class steamers, as against the 
frequent services of foreign-owned vessels from South- 
ampton. It will be seen, therefore, that we still have a 
hard fight to make if we would try to regain the 
undisputed supremacy at one time enjoyed. If we stand 
still, we stand in danger of being swept off the Atlantic. 
But that is scarcely probable if anything of the old 
fighting blood still flows in ourveins. British shipowners 
now-a-days have to struggle agaiusi great odds, and their 
profits are a fluctuating, whea not » minus, quantity. 
They do not improve their position, however, by a policy 
of laissez faire. Otners will advance if they will not, 
and progress geuerally pays. As an example, the Cunard 
Line paid no dividend to its shareholders in the three 
years immedis.tely prior to the building of the Umbria and 
Etruria. Since then these popular vessels have, as 
practical exponents of the gospel of progress, saved the 
company. Arguing from this, the new steamers will 
donbtless yield a corresponding increase of prosperity. 
The North-German Lloyd is another case in point. It 
was only the inception of a new and vigorous policy that 
brought the company from the verge of ruin to the 
payment of a handsome dividend. At all events, we 
must not allow foreign steamers which call at our ports 
to accomplish that \. nich the Collins Line failed to do in 
respect of the Cunarders. We cannot afford to be swept 
off the Atlantic. 


ENGLISH AND AMERICAN RAILWAY PRACTICE. 


In another page will be found a letter from a cor- 
respondent, “ W. M. A.,” which amplifies and emphasises 
certain arguments which he has already advanced in 
our columns. The question he raises is well worth dis- 
cussion; but unfortunately it is very difficult to deal with 
it properly in the absence of any sufficient basis of argu- 
ment. When we come to analyse “ W. M.A.’s” letter, 
we find that he has advanced no arguments which are 
in any way, or from any point of view, either his or ours, 
satisfactory. It is easy to cope with statements which 
are definite and precise, but he makes none which bear 
on the direct issue involved. His thesis is that because 
the rent of each mile of an English railway for the time 
necessary for the passage of an express train is 
about 2s., only one train ought to be run where 
two are run now. In order to handle the traffic under 
these conditions the British locomotive should be made 
an enormously heavy and powerful machine like the 
American locomotive; and to enforce the soundness of 
his views, he gives us an interesting table showing that 
passenger trains weighing 143 to 375 tons without the 
engine and tender, attain average speeds of thirty-one 
to fifty-one miles an hour, including stops; and he points 
out that even though the American engine burned twice 
as much coal per mile as the English engine, it would 
not be wasteful of fuel if it hauled twice as heavy a train. 
All this to us is singularly inconclusive. It is, as we 
have said, difficult to handle a communication of the kind; 
possibly, however, if this truth is brought home to our 
correspondent he may be able to supply something 
definite. 

Taking, then, his first statement about the rent of the 
line, we ask what it means? We assume that the word 
“rent” is intended to stand for the interest on the first 
cost of the line. If we assume that this was £15,000 
per mile—which as an average is probably not far from 
the truth—we have an annual sum, at 4 per cent., of 
£600 a-year. It is easy to see that this does not 
represent anything like 2s. a train. It is only 12,000 
shillings. At thirty-six trains in the twenty-four hours 
this would mean but one shilling per train instead of 
two. It is possible, however, that under the title “ rent” 
“ W. M. A.” would also include the cost of maintenance ; 
but this can hardly be, because maintenance depends for 
its cost largely on the number of trains run, while our 
correspondent obviously regards it as a fixed quantity. 
Assuming, however, for the sake of argument that the 
cost of a railway for “rent” is 2s. per mile per twenty 
minutes, or 6s. per hour, we are totally at a loss to 
understand the method of reasoning by which he has 
arrived at the conclusion that a saving can be effected 
by reducing the number of trains one-half. It seems 
to the normal intellect that,inasmuch as the “rent” is 
a constant quantity, the greater the number of trains 
run the less will be the cost per train; and this view 
is in no way affected by his contention that English rail- 
ways are worth not £15,000 per mile, but £100,000, which 
they certainly are not if only the road is included. Be 
the first cost of the line what it may, that cost re- 
presents an annual charge, and the greater the number 
of trains run the less will be the share of that charge 
to be debited to each train. Our correspondent seems 
to have muddled himself between traffic and number of 
trains. Of course it can easily be shown that whether 
we haul 200 passengers in two trains, each carrying 
100, or in one train carrying 200, the financial result 
at the end of the year will, as far as the rent 
question is concerned, be the same to the company. In 
other words, if the cost is now 2s. per mile per train, 
with thirty-six trains per day, it would be 4s. per mile 
per train with eighteen trains perday. In order to make 
his argument tangible, he should state it in a totally 
different manner, namely: the railway companies have 
now more traffic than they can deal with; if they made 
their trains longer they could handle it all, and there 





would be a proportionate saving of rent, for although the 
cost per train per mile would still be 2s., it would be 
chargeable against double the number of passenger 
fares. This is probably what he means, and we are 
surprised that one so well-known to the railway world as 
“W.M.A.” has not taken more pains to make himself 
understood. The direct answer to this argument is that the 
railway companies have not, on the one hand, hitherto had 
the superfluity of traflic to contend with of which he 
speaks; and that, on the other, as the demands of traftic 
have augmented so has the weight and power of the 
locomotive. Where, for example, in England was there 
to be found five years ago an engine with 20in. 
cylinders? Does he forget how pressure has gradually 
climbed up from the normal 1001b. of thirty years ago to 
the 160 lb. and 1751b. of the present day? What does 
he think of the contrast between the Lady of the Lake, 
and the Greater Britain or the Marchioness of Stafford ? 
It is quite true that during certain seasons of the year, 
and at certain times, such as bank holidays, it is necessary 
to divide some express trains; but it would be waste of 
money to build 90-ton engines and tenders to work these, 
seeing that such engines would be far too heavy at 
other periods. 

Our correspondent goes on to consider the relative 
merits of English and American locomotives. The con- 
nection between this question and the thesis of his letter, 
is perhaps a little strained, but this we may suffer to 
pass. He gives, as we have said, a table of the weight of 
trains to prove that those hauled in the United States 
are heavier than English trains. No doubt this is true 
of particular trains, but then their speeds are slow, and the 
moment anything like English speed is wanted the 
weight of the train is reduced. As, for example, the cele- 
brated Empire State express, which weighs, according to 
our correspondent, 143 tons, but according to the Aail- 
road and Engineering Journal 115 tons. It attains an 
average speed of 508 miles an hour, is drawn by an 
engine and tender weighing 92 tons, and makes four 
stops in a run of 440 miles. The other performances 
given in the table are just about what would be expected 
from the very heavy engines used. We do not quarrel 
with ““W. M. A.” on these grounds, but we really must 
warn our readers that the weights givenin his table are 
about as exceptional in America as they would be here. 
We have lying before us locomotive returns for June, 
1892, for thirty-three of the Great American railways. 
The average number of passenger cars per train is given 
for seventeen of them. The maximum is 5°59 on the 
Union Pacific, and the minimum is 2°30 on a branch of 
the Norfolk and Western. In order to be quite fair to 
our correspondent, we shall take five passenger cars as 
the average. The weight is not given, but we shall 
not be far from the truth if we take it at 30 tons. 
This gives 150 tons as the average weight of a 
passenger train in the United States. An English 
train can carry the same number of passengers in 
a train weighing about 120tons. As to coal consumption, 
we find it varying from 51 1b. per mile on the little 
Vicksburg Railway with fifteen locomotives under 
steam daily, to 81-5lb. on the New York and Lake Erie 
line, with 621 engines in steam; and this does not include 
any shunting work. Turning to the goods trains, we 
find that the heaviest average train consists of twenty- 
two cars. Taking these at 30 tons each, we have 660 
tons. The lightest is three cars, say 90 tons. But 
rejecting the heaviest and the lightest, which are strictly 
exceptional, and taking sixteen as an average, we have 

tons. No allowance is made here for empties, all 
the calculations being for loaded cars; and the weights, 
it will be seen, are not very dissimilar from that of 
English coal trains. The speeds of the American trains are, 
however, very much lower than that usual in England. 
The consumption of coal per mile varies between 81 lb. 
and 120lb. We venture to think that after all has been 
said, we can in this country haul a ton of grain or coal 
a mile at a higher speed with a smaller consumption of 
fuel than any American locomotive. 

It is, however, quite needless to go over old ground on 
this point. The pith of the whole subject is embodied 
in the questions,— Would it pay the railway companies of 
Great Britain better to run fewer and heavier express 
trains than they do now with larger engines? Could 
they do this without affecting the convenience of the 
public? We venture to suggest that ‘ W. M. A.,” who 
has ample facilities for obtaining all the information he 
requires, should take a day’s work on the London and 
North-Western, and, dealing with the express trains 
leaving Euston alone for all parts of the country, show 
how he could reduce their number and augment their 
weight, and give the general dimensions and weights of 
the engines which he would use instead of those employed 
by Mr. Webb. Such a scheme, reduced to actual figures, 
and showing the annual saving to be effected by the 
company, cannot fail to be interesting. With it before 
us there should be something tangible to discuss, and it 
will not be in any way necessary for our correspondent 
to bring in American railway practice. We do not want 
to know what can be done in the United States, but what 
can be done here under wholly dissimilar conditions. 
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OUR EXPORTS OF ENGINES. 


Tue great alterations that have recently taken place in 
our exports of machinery seem scarcely continuing as rapidly 
as they did. In the first ten months of the current year 
the value of the steam engines and parts thereof exported 
was about £2,701,527—or nearly £617,000 less than in the 
same period of last year. But it is noticeable that the fall 
is traceable to the decreased trade with a few countries; 
to the Argentine Republic, for instance, we sent this year 
£176,000 worth less than we did last; and there was a 
decrease of £151,000 in the value of these exports to 
Australasia, whilst the falling off to the British East Indies 
was as large. To Italy and Belgium we sent more this year 
than a year ago; and to Russia and to Holland there have 
been very large increases in the value of our exports of 
engines. It may be noticed, too, that in the last month or so 
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the exports to the Argentine Republic were larger i 

than those for the pe scroll riod of i hess “= 
whilst for this year, as far as it has gone, the exports to 
British South Africa are about the same as for the corre 
sponding ten months of last year, in the month of October 
there has been a considerable increase in the value of these 
exports to that t—from £6665 for the month last year 
3 to £32,833 for the same period of the current year 
These are cheering signs of some revival in the demand: 
but they do not yet extend to Australasia or the 
British East Indies trade. In the allied exports of 
machinery and millwork, of other descriptions than steam 
engines, it is noticeable that the fall in the total value 
of the exports is much less. Making some allowance 
for the decrease in the prices, it is questionable whether 
there is any decline of moment in the quantity. The fa} 
in the value is mostly attributable to the dropin the exports 
to Australasia and to Brazil; but whilst last year Argentina 
took in ten months only £98,979 worth - this class of 
machinery, &c., this year in the same period the exports 
aggregated £149,494 to that country; cok tae are several 
other instances of considerable increase in the amounts 
especially to the United States and to the British Possessions 
in South Africa. These classes of machine work would 
seem to fluctuate more from month to month than those of 
engines, and there has been of late an especial decline in 
the exports to France. But looked at as a whole, the two 
kinds of machinery give some ground for belief that the 
lower prices that now prevail are slightly and sectionally 
increasing our exports to several countries that are amongst 
those that buy largely. If we could believe that the 
recovery of trade with South American countries has really 
set in, we might look with more hope to the immediate 
future of the engineering trades than otherwise seems 
capable of being entertained. 


OUR ENGINEERING AND MACHINERY TRADES AND THE 
AMERICAN REVIVAL, 


ENGLISH engineers and iron and steel manufacturers will 
receive with satisfaction the reports which are just now 
coming to hand as to the passing away of the depression 
from which, like this country, the United States has fora 
considerable time past been suffering. Coming as it does at 
a time when the Presidential election gives promise of the 
possibility of tariff modifications, this return of material pros- 
perity across the Atlantic is decidedly encouraging to British 
machinists and to manufacturers generally in the metal and 
metal ware trades. The most recent advices state that stocks 
of pig iron are fast disappearing in every locality inthe States, 
There is an absence of disquieting rumours, and manufac- 
turers appear to have lessreason for complaining that prices 
are being cut by competitors. In short, a radical change is 
stated to have taken place in the tone of American trade, 
since the recent depression, which appears to have been at 
its worst in August. Upto recently the pig iron trade in 
the United States has been so bad that even the best 
equipped and best located furnaces could show little or no 
profit for the owners, and large consumers having their own 
furnaces found that they could purchase the pig iron they 
required to better advantage than making it themselves, 
The huge stocks which, up to recently were to be seen in 
every direction, seemed to preclude the possibility of a better 
position. But there has been a recovery from this low tone. 
Makers of pig iron are again, it is stated, in a position to 
conduct their business in a legitimate way, and to some 
extent they are able to make a profit on their produce. This 
condition of affairs is the more encouraging since the improve- 
ment is said to rest upon activity in general business. It is 
further reported, moreover, that in some portions of America, 
notably the North-west, there is a great scarcity of labour. 
Evidence of the revival, and of the fact that America is a 
market which is becoming increasingly worth cultivation, is 
forthcoming in the circumstance that of hoops, sheets, and 
plates we shipped to the States last month more than four 
times the quantity sent there in October of last year. Our 
exports of tin-plates show an increase of 44 per cent. in value 
upon the corresponding total of last year. Steelmakers note 
with satisfaction that of steel we have sent the United States 
this year £37,000 worth more than last year; whilst engi- 
neers and hardware manufacturers do not lose sight of the 
fact that our hardware shipments to the same market show 
an excess for the ten months of £12,000, and that our exports 
of machinery amount to £843,895 compared with £787,434 
for the corresponding period of last year. 


WHAT OF THE AMERICAN TARIFF NOW? 


How will the Presidential election affect British trade? 
That is the question put in business circles. So far as 
Republican or Democratic politics are concerned, it is “a 
plague on both your houses ;” but “ the Old Country” is 
undoubtedly concerned about trade and tariffs. Some 
sanguine souls expect to see McKinleyism and similar abomi- 
nations swept straightaway. That, of course, is all nonsense. 
Under any circumstances little, if anything, can be done 
before 1894, and who can tell how the swing of the pendulum 
may be then? Perhaps no town in England is so deeply 
interested in the subject as Sheffield. At one time America 
was the key to the Sheffield trade. It is not so now. The 
key has been lost. Still, there remains an important con- 
nection which tariff relief would instantly increase. Manu- 
facturers in that town greatly differ in their views of the 
event. Some believe that the immediate effect will be 
prejudicial. The return of Mr. Cleveland, they say, will cause 
American storekeepers to hold their hands. They will delay 
stocking until they see if the new President is in earnest 
about tariff reform. He does not come into power until 
next March, so there is little chance of much dealing with 
our American customers until the spring. Houses which can 
afford to stock goods heavily, and where faith is entertained 
in the Free Trade proclivities of the Democrats, may make 
goods for that purpose in the expectation of a heavy call next 
autumn. Very little enthusiasm is entertained, however, in 
the direction of obtaining such a great boon as the repeal of 
the McKinley Tariff Act. The hopelessness of the hope is 
keenly felt. The young American industries it has helped 
along by crippling those of the old country would all be up 
in arms; and the millionaires who have become rich by 
practically taxing their own people, would not let the plunder 
slip through their fingers without a prodigious struggle. 


NATIVE RULERS IN INDIA AND RAILWAY CONSTRUCTION. 


We recently referred to the desire shown by the rulers of 
native independent States in India to further the cause of 
railway progress within their dominions. They have many 
of them approached the British authorities requesting that 
facilities should be conceded to them towards the accom- 
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lishment of this desire, and after some period of considera- | of their addition, multiplication, division, and transforma. | or leave Southampton at any state of the tide. In connec- 
98 the terms under which these would be accorded have| tion. Jacobi had a long life. To him we owe much of | tion with the transfer, the Midland and South-Western 


e known tothem. The leading principles of these 
eee ne and it is upon them that progress seems likely 
to be delayed. The first of these two primary conditions is 
that whenever @ portion of any line to be constructed by a 
native ruler lies within British territory, jurisdiction over the 
whole line and its employés must be vested in the British 
Government. By the second it is insisted that control of the 
lines shall be surrendered whenever the Government of 
India may demand it. These conditions are—not un- 
reasonably as it seems to us—held to be too vague and 
indefinite, and it is asked that the circumstances should be 
stated under which the powers demanded might be exercised. 
Until this point be conceded it seems certain that the native 

rinces will object to spending money on railways within 
the States governed by them. They have all, we under- 
stand, agreed that they would surrender all control over 
the lines in the event of any invasion of India, and so far 
as we on this side can be competent to form an opinion, 
it would seem as if such an agreement should meet the 
fullest requirements of the Indian Government. It is so 
important that these native territories should have their 
systems, present and prospective, linked on to the general 
system of railways throughout India, that we trust the 
conditions named need not be held imperative or impossible 
of relaxation. 

ELEPHANT UV. LOCOMOTIVE. 

Tur remark of George Stephenson, that the result to a 
collision between a cow and an engine would be “so much 
the worse for the coo”’ is quite historic. We are not aware 
that at that date the great engineer had considered what the 
effect might be in the event of such collision between an 
elephant and a train at speed, nor do we think that such an 
occurrence has hitherto been reported throughout the annals 
of railway experience. Time has, however, brought about 
such a case, and with an issue fully as fatal to the elephant 
as that predicted for the “coo.” We learn from Rangoon 
that a full-sized animal of this description broke through 
the fencing of the railway near the Oktwin station, and then 
ccolly walked down the line between the metals. The mail 
train from Mandalay shortly afterwards put in its appear- 
ance at speed. Frightened by the noise and the sparks 
escaping from the locomotive, the elephant turned and 
charged with fury at its novel antagonist. We presume— 
although it has not been so reported—that some shock from 
the impact must have been felt by those in the train, which, 
however, fortunately kept on the rails. But the rash 
attacker was nowhere. It was swept away with such force 
that the carcase was hurled down the embankment on which 
the scene occurred, the skull of the huge brute being com- 

letely smashed. An elephant of large size will weigh 
oven. three and four tons, and if this particular one had 
attained any speed in the charge which proved so fatal to it, 
the collision must have been a most serious one. An elephant 
with a thin skull can hardly expect to be victorious in a con- 
flict of this kind, and presumably this was a thin skulled 
animal, for we are not told that the smoke-box or other part 
of the locomotive suffered from the collision. Consider- 
ing that trains have before now been thrown off the line 
when colliding with buffaloes only, the officials and passengers 
by the Mandalay mail may be deemed to have been fortunate 
in escaping without hurt. 








LITERATURE. 


The Applications of Elliptic Functions. By ALFRED GEORGE 
GREENHILL, M.A., F.R.S. London: Macmillan and Co., 
1892. 

Ar the recent meeting of the British Association for 
the Advancement of Science, held at Edinburgh, Lord 
Kelvin surprised his audience by one of those physical 
analogues in which he delights. He, in effect, showed 
that every dynamical problem, having two degrees of 
freedom, is fundamentally the same as that of drawing a 
geodesic on asurface. Asan example, he pointed out that 
the laying of a gun, involving, as it does, altitude und 
azimuth, is a problem possessing two degrees of freedom; 
and remarked that it was solved by any grocer’s assist- 
ant every time that he tied up a packet of tea ‘or sugar. 
It would no doubt be difficult to convince the uninitiated 
of the reality of this close degree of relationship between 
gunnery and grocery, which has thus been revealed by 
the President of the Royal Society to all those who have 
the wit to understand him ; however, this new-found tie 
between gunner and grocer is but an excellent type of 
the queer bonds that are frequently discovered in 
mathematical physics by that select coterie of workers 
who devote their energies to this fascinating subject. 

Of this small band Mr. Greenhill is a well-known and 
prominent member. He produced a book a few years 
ago, on the Differential and Integral Calculus, with the 
object of rapidly bringing a student into contact with 
practical applications. This work has been well received 
by those who turn to mathematical investigations for 
the purpose of extracting information that may be useful 
in that branch of physics or engineering which they may 
happen to have in hand. There was indeed ample room 
for the book. The needs of the student of pure mathe- 
matics are met by admirable treatises in English, French, 
and German, but it is not often that a professed mathema- 
tician possesses the knowledge which enables him to guide 
the practical worker through a vastly extended theory, 
and to point out the parts of the subject which are likely 
to be of use to him. The work under review may be de- 
scribed as an advanced continuation of the Difierential 
and Integral Calculus. It is concerned with a higher and 
more diflicult portion of the same theory. 

The applications of the elliptic functions are being 
almost daily extended in the domains both of pure and 
of mixed mathematics. It is chiefly, though not entirely, 
with the latter, that the author deals. It may be stated 
that Legendre was the first investigator who made a 
special point of the elliptic integral. The modern theory 
of the elliptic functions, however, was initiated by Abel 
and Jacobi, early in the present century. They regarded 
the subject from an inverse point of view, and rapidly, 
and almost simultaneously, arrived at the fundamental 
properties. Abel's life was short—he died at the age of 
twenty-six—but it was long enough for him to earn im- 
mortal fame by giving to the world the discovery of the 
double periodicity of the functions and the general theory 








the notation which has survived, as well as a masterly 
exposition of the wholesubject. In the general theory of 
functions, the elliptic functions occupy a fundamental 
position by reason of the fact that they constitute the 
doubly periodic functions of a single variable. There is 
no doubt that they presented themselves apart from 
physical considerations, and it is only by degrees that 
their importance in this regard has become manifest. 

So simple a matter as the ordinary circular pendulum 
supplies an appropriate introduction. With the help of 
existing tables, this problem admits of solution, to the 
full as exact as any problem of angle measurement does by 
the methods of trigonometry. The elliptic functions are, in 
fact, from a particular point of view, a generalisation of 
the circular functions. In the work before us the reader 
is never kept at pure theory for many consecutive pages. 
The applications of a single theory to many branches of 
physics are given. The twenty-nine pages of the first 
chapter involve the discussion of questions in cycloidal 
oscillations, Kepler’s problem in astronomy, rectilinear 
oscillations, minimum surfaces, and Euler’s equations of 
motion in dynamics. Thus it will readily be conjectured 
that in ten chapters and an appendix a variety of topics 
are brought under view. That the work is much more 
than a compilation will be seen from several theorems of 
great beauty in which Mr. Greenhill’s own hand can be 
recognised. One or two of these may be mentioned as 
being of strikingly intrinsic interest. It is, we believe, 
not generally known that a catenary of equal strength 
may be constructed without difficulty. The material 
being homogeneous, it is necessary to make the cross- 
sectional area at any point proportional to the tension. 
Mr. Greenhill takes a rectangular piece of uniform, 
flexible, and inextensible material, A B C D, and having 
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drawn two ordinary catenaries, AED, BFC, in a 
symmetrical manner, he cuts away the outer segments 
of material AE D,B FC. The remaining material can 
be hung up by the edges A B, C D—the edges being kept 
horizontal and parallel—and can then form a catenary of 
equal strength. The beauty of this construction will be 
admitted on all hands. 

Again, in the sixth chapter will be found the complete 
solution of the motion of a body under gravity, in a 
medium resisting as the cube of the velocity. The 
analysis possesses great elegance, and was first given by 
Mr. Greenhill some eight or ten years ago in the “ Pro- 
ceedings” of the Royal Artillery Institution. The 
achievement excited considerable attention at the time, 
and a contemporary continental writer described it as 
being the most considerable addition to the theory of the 
motion of a projectile since the time of Euler. The 
problem is essentially one involving elliptic functions ; 
but it is remarkable, notwithstanding this, that at the 
points of the trajectory where the velocity isa minimum, 
the integrals degenerate to the pseudo-elliptic form; 
they are elliptic only in appearance, and can in reality 
be evaluated by functions which are only singly periodic. 
Unfortunately for the artillerist, the points of greatest 
theoretical and practical interest do not coincide. The 
places of infinite and minimum velocity are of no import- 
ance to him; while, on the other hand, the highest point 
of the path—a knowledge of which is of some service— 
does not present itself simply in theory. Moreover, it is 
the fact that the resistance of the air obeys a law whichis 
constantly changing during flight, and the air itself 
along the path is of varying density. Thus purely 
theoretical investigations are unable to utilise all the 
data which present themselves, and it is probable that 
results of practical value will continue to be based on 
experiments such as those devised and carried through 
by Bashforth. 

The author has without doubt produced a book which 
will be of great value to students of mathematical 
physics ; and which, together with the second volume of 
Halphen’s “ Fonctions Elliptiques,” will be found indis- 
pensable in the prosecution of that class of study, in 
which the Cambridge*school is pre-eminent. 

A word of praise should be accorded to the beautifully 
drawn figures, executed by Mr. A. G. Hadcock to illus- 
trate the text, which form a distinctive feature of the 
book. The author quotes Fourier, the great French 
physicist, at the commencement of his preface; they are 
powerful words, and, finding ourselves in thorough agree- 
ment, we think we cannot do better than conclude by 
reproducing them here :— 

“ L’étude approfondie de la nature estla source la plus 
féconde des découvertes mathématiques. Non seulement 
cette étude, en offrant aux recherches un but déterminé, 
a l’avantage d’exclure les questions vagues et les calculs 
sans issue; elle est encore un moyen assuré de former 
Yanalyse elle-méme, et d’en decouvrir les éléments qu’il 
nous importe le plus de conniitre et que cette science doit 
toujours conserver.” 














HARBOURS AND WATERWAYS. 


THE South-Western Railway Company took possession of 
the Southampton Docks on the first of this month, and cele- 
brated the event by a dinner given at the company’s hotel 
there. At present the dock estate consists of 208 acres, and 
the amount paid to £1,360,000. A new graving dock, which 
it is said is to be the largest in England, is at once to be con- 
structed for the accommodation of the ocean-going vessels 
which are to be attracted to the port. The Corporation have 
sold at a nominal sum the land for the purpose, and the 
Harbour Board have undertaken to dredge a channel to a 








depth of over 30ft. at low-water, to enable vessels to approach 


Junction Railway will be able to exercise their running 
powers from Andover into the Southampton Docks station, 
under powers granted to the company in 1883. By this 
means access can be obtained by a direct route, vid Chelten- 
ham, to Birmingham and the Midland districts. 

The conference between the committee of the Liverpool 
Dock Board and the Steam Shipowners’ Association, resulted 
in the abandonment of the scheme of the Board for a landing 
stage at the North end of the docks for the accommodation 
of the American liners. The matter, however, is not to be 
allowed to drop, the present idea is for a floating stage, along- 
side which the large steamers could lie, and which should be 
connected directly with the railways. To prevent a year’s 
delay, it is proposed that the necessary Parliamentary notices 
should be given and worded in such a manner as to cover any 
scheme that may ultimately be adopted. 

The plans for proposed extension of the pier at Portishead 
by the Bristol Ocean Mail Pier Company, for the purpose of 
landing passengers and cargoes from large steamers arriving 
at times when the state of the tide would not admit of their 
entering in the dock, has been considered by a committee of 
the Bristol Corporation. The committee have reported that 
they do not consider it expedient that any additional accom- 
modation should be provided within the port by any body 
other than the Corporation. They also express grave doubts 
as to whether the extension of the pier as proposed would 
allow of the approach, with safety, of large vessels, and as to 
whether if they made use of the pier they would not be a 
source of danger to other vessels navigating the channel. 

The fishing trade appears to be rapidly developing at Boston. 
There are two deep-sea steam trawling companies, and several 
individual owners are also working trawlers. The total fleet 
now consists of about thirty vessels, the capital value of 
which cannot be much under £180,000. There is a daily sale 
of fish by auction, held on the pontoon at the dock, and a 
regular fish service maintained by the Great Northern 
Railway. The Harbour Trustees have recently had tc double 
the length of the fish quay, which occupies more than half 
one side of the dock. The ice warehouse has also had to be 
doubled in size, there being a considerable trade in ice beyond 
that required for the fish trade. The lighting of the Channel 
has also been greatly improved ; a light vessel having been 
moored in the Channel leading from Lynn Well to Boston 
Deeps, and two lights placed on the main so as to lead 
through this channel. From the entrance to the river up to 
the dock, the Channel is provided with leading lights, so that 
vessels can now safely navigate from the sea up to the dock 
at night, as well as during the day. 

At the annual meeting of the Greenock Harbour Trust, the 
chairman was able to report that business was improving at 
the dock, and that on the whole the working of the first year 
was satisfactory. The increase in business has been the 
largest since the reconstruction of the Trust, and it was there- 
fore possible to pay an increased dividend to the debenture 
holders. In 1889 the revenue was £59,382, in 1890 £60,697, 
1891, £59,997, and 1892 £64,667. 

Considerable alteration and extensions are being made at 
Blyth Harbour under the direction of Mr. Sandeman. The 
present approach to the West Pier is to be removed, and an 
embankment commencing from the sand hills is to be con- 
structed to join the pier. The harbour is to be dredged and 
deepened, and for this purpose a new dredger has recently 
been supplied by Messrs. Simons and Co. She isa twin-screw 
hopper, 180ft. long, 35ft. beam, and capable of holding 700 
tons. The buckets are of steel, and specially designed to 
raise the débris from the rock which will have to be blasted. 
The engines are of 800 indicated-horse power, and capable of 
raising 400 tons of hard material an hour. 

The Manchester Corporation have determined to apply to 
Parliament for the necessary powers to advance the two 
millions required to complete the canal. In the meantime, 
the Salford Corporation have passed a resolution in favour of 
advancing one half of the amount required; and the 
Oldham Corporation a quarter, all on the terms mentioned 
in our last impression. The joint committee have been 
taking action, with a view to the prevention of the pollution 
of the water of the Irwell and Mersey, and recently took 
proceedings against the Corporation of Bury to compel them 
to follow the example of Manchester, and proceed with the 
construction of proper sewage works. The Bury magistrates 
imposed fines on the Corporation, and ordered that the 
nuisance complained of must be abated in twelve months. 
The counsel for the Corporation pleaded that the pollution 
of the river by liquid sewage was not a nuisance within the 
meaning of the Acts. The magistrates, however, decided 
differently, and no doubt other towns will now be dealt with. 
It is out of the question that the new docks and canal should 
be allowed to become a vast reservoir of polluted water, as 
they would be if the towns on the banks of the river continue 
to send their sewage down them. A considerable importation 
of timber has been arranged for delivery at Saltport on the 
canal. The first cargo of 1500 tons of pitch pine entered the 
canal recently from Mobile by the barque Lancashire, and 
several other cargoes are expected to follow. 

At Boulogne, in order to render the dredging inside the 
harbour practicable, and so obtain a certain depth of water 
at all times, instead of the expanse of mud which existed 
over a considerable area at low water, it has been found 
necessary to reconstruct the existing quays for a con- 

siderable length. The dredging having presented unusual 
difficulties, the original contractors obtained the cancelling 
of their contract, and the administration had to take the work 
into their own hands, and have constructed a powerful 
bucket dredger for the purpose. The dredging inside the 
breakwater of the deep-sea harbour is to be carried to a depth 
of 33ft. low-water spring tides, over a surface of 140 acres, 
involving the removal of one and a-half million tons of 
material, the estimated cost of which is £30,000. The deep- 
sea harbour now offers a safe anchorage to the Transatlantic 
steamers over a considerable area, on which there is a depth 
of 284ft at low water; the rise of a spring being about 25ft. 
The width at the entrance of the inner harbour is 229ft. The 
depth of water at the mouth of the entrance channel of the 
inner harbour at spring tides is 42ft., and at neaps 36ft. At 
the deep-sea harbour or outer port, the width of entrance is 
1312ft., depth low-water spring tides 29 52ft., high-water spring 
tides, 554-3ft., and at high-water neap tides 49°20ft. The lock 
of the floating dock is 984ft. long, 68°8Sft. wide, with 29-52ft. 
of water on the sill at spring tides. 








HOPKINSON v. THE St, JAMES’ ELECTRIC LIGHT Company.—On 
the application of Mr. Hopkinson, Q.C., for the plaintiff, the 
further hearing of this action has been fixed for Tuesday next in 





Mr, Justice Romer’s Court. 
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SOUTH STAFFORDSHIRE TRAMWAYS. 





| inch. The three engines, which, together with the boilers, 
| were made by Messrs. J. Musgrave and Sons, of Bolton, are 

Earty in the present year the South Staffordshire Tram- | of the horizontal coupled-compound pattern, each easily 
way Company entered into a contract with the Electric | capable of indicating 125-horse power with the above steam 
Construction Corporation, of Wolverhampton, for the | pressure, when running at a speed of 100 revolutions per 


——— 
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260 ampéres at 300 volts, when running 400 revolutions 
minute, the field magnets being shunt wound. The driving 
pulleys are carried between two bearings, and there is 
coupling between the pulley and armature shafts, so that the 
latter can at any time be removed without taking off the 
ropes or dismounting the pulley. 
Each dynamo is connected by cables carried under th 
floor to a patent Elwell-Parker automatic magnetic contact, 
which also acts as the main switch for the machine, These 
contacts are adjusted so that, in the event of an excessive 
| current being demanded from the machines—due to an 
accident or short circuit on the lines—the circuit is opened 
and any damage to the machines prevented. ll three 
machines feed in parallel on to common omnibus bars 
between which and the feeders taking current out to the line 
| there is a simple main switch. Ammeters are provided jn 
each dynamo circuit, and a voltmeter with large dial indi. 
| cates the electro-motive force across the omnibus bars 
| Multiple contact switches and resistance coils are connected 
| in the shunt circuits for regulating the electro-motive force, 4 
section of the switch-board showing the arrangement for eg, h 
machine is illustrated in Fig. 4. 
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Fig. 1-ELECTRIC TRAM CAR 


equipment "of a}section of its lines with plant for electric 
traction on%what is generally known as the trolley wire 
system, the lines having hitherto been worked by steam locc- 


minute. The cylinders are 10}in. and 20in. diameter, 30ir. 
stroke, both cylinders being fitted with Corliss valve gear; the 
fly-wheels are 10ft. in diameter, and grooved for seven Ihin 
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Fig. 2-UNDER TRUCK WITH MOTORS Fig. 4—DETAIL OF SWITCHBOARD q 
From the generating station the current is supplied to the 
motives. The plant is now practically completed, and the | diameter ropes. A surface condenser is attached to each | O gauge copper trolley wire by underground feeders, these 
inspection by General Hutchinson and Major Cardew, on | engine. The steam and feed pipes are arranged so as to give being insulated with vulcanised bitumen, lead sheathed, and 
behalf of the Board of Trade, took place on Saturday, | a duplicate service between the engines, boilers, and pumps. | armoured with a double layer of steel tape, so that they can a 





—_ November 12th, so that be laid directly in the ground without further protection ; the 
the electric cars will very — lengths and sections of the feeders are indicated in the map 


shortly come into service. 

The lines over which the 
electric cars are to be run 
extend from the junction 
of Holyhead-road and 
Bridge-street in Wednes- 
bury, through the centre of 
the borough of Walsall, to 
3loxwich, with two branch 
lines, one running from 
the Pleck to Darlaston, and 
the other from Walsall to 
Mellish-road. The length 
of streets occupied by the 
tramways is just over eight 
miles, six miles having a 
single line with turn-outs, 
the other two miles having 
a double line, making a 
total length of track, and 
therefore of trolley wire, of 
over ten miles. The route 
taken by the lines is shown 
on the map—Fig. 5—which 
also indicates the position 
of the generating station 
on the line between the 
Pleck and Darlaston. 

The generating station is 
on the side of the canal, 
and has a basin for re- 
ceiving the barges bringing 
coal, which discharge 
directly into the boiler- 
room. The canal water is 
used for condensing. 





Fig. TLWELL-PARKER MOTO? 


—Fig. 5. The return circuit is completed through the rails 
and earth. At distances of approximately half a mile apart 
connections are made between the feeders and trolley wire by 
means of cables drawn up inside the posts. Each section of 
trolley wire is fed into at both ends, the current passing 
through fuses placed in an underground box—Fig. 8—at the 
foot of the feeding posts. These fuse boxes are made on the 
diving-bell principle, to prevent any possibility of water accu- 
mulating in them and rising sufficiently high to reach the 
connection. The covers are easily drawn up to allow of 
examination or insertion of new fuses. The map—Fig. 5— 
shows the position of the feeding points and fuses. The 
trolley wire is carried at a height of 20ft. from the surface of 
the streets by poles along one side of the road only; arms 
projecting from the poles—Fig. 7—carry the insulators sup- 
porting the wire. A special arrangement, suggested by Mr. 
Dickinson, the Tramway Company’s engineer, makes it un- 
necessary that the trolley wire should be at a regular distance 
from the centre of the rails, the collector being designed so as 
to allow a variation of several feet, Where there is a double 
line of rails the pole arm carries two insulators and two trolley 
wires, one for the upand one for the down line. Automatic 
overhead switches are fixed at the turn-outs, so as to guide 
the collector wheel along the right wire. 
Fourteen cars made by Messrs. Brown, Marshall, and Co., 
and the Lancaster Wagon Company, are being supplied for 
| the equipment of the line, each carrying forty passengers, 
eighteen inside and twenty-two outside. The collector 1s 
fixed on one side of the roof of the car, the arrangement 
being clearly shown in Fig.7. The under trucks—Fig. 2—carry 
| two Elwell-Parker series wound motors—Fig.3—each capable 
| of running continuously with a load of 15-horse power, the 
normal speed being 400 revolutions per minute; the arma- 
| tures are geared up to the axles by means of cast steel double 
helical wheels and pinions, having a ratio of 4 tol. One 
motor is considered to be amply sufficient to take a fully 


——— 
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The general arrangement of the buildings and plant is | Arrangements are also provided s> that the engines can be | loaded car up the heaviest gradient of 1 in 28 occurring on 
shown on the plan and section—Figs. 6 and 7. The three | run non-condensing if required. The dynamos, one of which | the line. The practice of using two motors on each car 
boilers are of the Lancashire type, 7ft. diameter, 30ft. in | is driven from each engine by means of cotton ropes, are | appears to have been brought over from America, where the 
length, designed for a working pressure of 1% lb. per square | of the usual Elwell-Parker typ>, and give an output cf! lines are not so well laid, and where, also, they have to 
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ENGINE AND BOILER HOUSE, SOUTH STAFFORDSHIRE TRAMWAYS 


THE ELECTRIC CONSTRUCTION CORPORATION, ENGINEERS, WOLVERHAMPTON 
Fig. 6 
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Fig. 8 


contend with snow and ice throughout the winter. On very | be in use, the regulation of speed being effected by putting | the Electric Construction Corporation, they having under- 
few lines in England do we consider that it will be necessary | resistance into the motor circuit. taken to work it at a fixed charge per car mile for number 
to use two motors, although it will be necessary that the one| The whole of the electrical plant has been designed, | of years. Mr. Alfred Dickinson has been appointed to 
motor shall be more than 15-horse power, unless a simple | manufactured, and installed by the Electric Construction | superintend the working on their behalf. 

form of gear for varying the speed with a constant speed of | Corporation, who are also responsible for the other portions 
motor be used. Driving switches are fitted at both ends of | of the plant supplied to them by various firms as sub- Pustic HEALTH.—The death rate of the thirty-three largest 
the car, and arranged so that either or both the motors can | contractors. The running of the line is also in the hands of ' towns in England and Wales last week was 19°5 per 1000 per year. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves resp —_™ Y 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Srr,—Some months back, when the question of English «. 
American locomotives was being discussed in your columns, I 
ventured to urge that though an American engine might burn 
more coal per pound of steam, and so appear per unit of power 
developed a more extravagant machine, it yet might on the whole 
be a more economical instrument of traffic, if its greater tractive 
force enabled the management to run in one train loads which with 
our smaller English engines require two trains. I instanced not a 
few trains in England which had been divided simply because 
English engines could not haul them, and pointed out that if a 
railway is worth £100,000 per mile—and our great main lines are 
certainly not worth less—the rent of each mile of one road, for the 
time necessary for the passage of an extra express—say, twenty 
minutes—is about 2s. In other words, assuming that an English 
engine hauls 200 tons at a given speed with 30 Ib. of coal, and that 
an American engine burns—or blows out of its smoke-stack unburnt 
—80 Ib. of coal with a 400-ton load at the same speed, the American 
engine is on the whole a much more economical traffic instrument 
than the English, for though it spends 1d. per mile extra on coal 
it economises 2s, ae mile in rent of road. Of course, this argu- 
ment of mine only applies where roads are so full of traffic that 
increase of train mileage means increase of accommodation in 
stations, sidings, relief lines, &c. But then all our great lines are 
practically in this position at the present moment, while not a few 
single lines are declared to be in urgent need of doubling. 

This contention of mine you have traversed in various ways, but | 
in particular you asserted that American passenger trains were not | 
heavier than ours, and produced in support of your assertion some | 
figures as to the average weight of passenger trains in the two 
countries. With those figures I have no wish whatever to quarrel, | 
but they are beside my point. The average passenger train in | 
America is small, because the average ber of p gers is 
few. But at certain hours certain trains are heavy and full, | 
because many passengers then wish to travel; and in America, | 
with their powerful engines, the superintendent adds to the length 
and weight of such trains long after the point where his English 
colleague would have been compelled to divide his train. 

The proof of this assertion is, I think, to be found in the table 
which follows, and gives, as I believe, a fair sample of American 
a. The material for it has just reached me from America. 

ts accuracy may, I think, be trusted, as the weights have been in 
every case authenticated by the signature of the master mechanic 
of the road in question. The weights are, I would say, given in 
English tons, and are those of the train, exclusive of engine and 


of our 
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Name of company. Train. 


perfect as that of the Great Western or the York and Darlington 
section of the North-Eastern. 

One remark more. Most of these American expresses, though 
they run very long distances, stop every thirty miles or so, as the 
volume of traffic ‘out West” will not pay for ‘ pick-up” trains to 
collect passengers in front of the crack express. If our English 
comparison is to be fair, we must take the time, therefore, of the 
‘*Cornishman,” for instance, not to Plymouth, but to Penzance ; of 
the Great Northern and Sheffield expresses, not to Manchester, but 
to Liverpool ; of the 8 p.m. ex Euston, not merely to Perth, but to 
Inverness, if not to Strome and Wick. Putting it all together, of 
course our speeds are higher than anything except the very cream 
of American expresses. But no one surely will deny that the work 
done by the engines of the trains I have cited is wonderfully fine. 
I may, of course, be told that engines to do such work are not 
wanted in England. It may beso; but before I accept such an 
answer as final I should like to know what a traffic official—say 
the man who has to work the trains through Crewe between one 
and three on an August afternoon, or along the single line of the 


Cambrian to Barmouth before a bank holiday—has to say on the 
subject. W. i A. 
October 31st, 





SHIPYARD APPRENTICES. 


Str,—In his letter to you on shipyard apprentices, Mr. R. Knight 
quotes, correctly enough, two answers of mine to Sir Edward 
Harland before the Labour Commission; but, if it be a fair 
deduction from these answers that nothing has been proved 
from my evidence as to the proportion of apprentices to journey- 
men, I have utterly failed to convey the meaning intended. 

It seemed to me that I had proved, to the satisfaction of the 
Labour Commissioners, that the one-to-five ratio is insufficient to 
maintain a uniform supply of trained hands. If not, I suppose my 
evidence would have been shaken by cross-examination. 

What Sir Edward Harland desired was to elicit an opinion as 
to the ratio necessary to provide for an increasing supply for an 
increasing tonnage output, but not feeling competent to give an 
opinion of any value on so complex a subject, I answered 
accordingly ; and I think it would be wise in those who, like 
me, have no experience of the future, to follow my example, 
and refrain from offering solutions of a problem which cannot even 
be fully stated. 

My evidence on the apprentice question was not sprung upon the 
Boilermakers’ Society. I furnished Mr. Knight with a printed | 
copy of it months before it was given to the Labour Commission. | 
This I did for the express purpose of giving him an opportunity to | 
—— rebutting evidence if he so desired. I did not seek to in- | 
trude any opinions of mine upon the Commission ; what I laid | 
before them was the statement of a law of nature from which | 
might be obtained a direct answer to a difficult question. Of 

















New York Central. . 


Baltimore and Ohio 


. Empire State Express 
. Blue Line Express 

Chicago, Milwaukee, and St. Paul .. . Omaha Short Line Express 
Cleveland, Cincinnati, Chicago and St. Louis 


Illinois Central 


“ Big Four” Express .. 


. Chicago and New 
** Limited” 
., Burlington Express .. 


Orleans 
Chicago, Burlington, and Quincy .. 
.| Vestibule Express 
. Chicago Limited .. 


” ” ” 


Pennsylvania .. 


Chicago and Alton. . . Kansas City Express .. 
. St. Louis Express 


. North Shore Limited .. 


” 


Michigan Central .. 
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for their negligence ; there will always be a sufficient number wh 
can answer for their foremen, the quality of their work th nd 
little margin of profit, and the catching of their runaway 
apprentices. y 
f Mr. Knight and his executive will continue to 
attention to the making of all their members sober, industrio 
and thrifty, they will find sufficient outlet for their energies nas 
many years tocome, I willingly acknowledge their efforts in this 
direction, by exhortation and occasional fining of delinquents - but 
there is a vast field for exertion, and much husbandry is stil] 
required. Whether or not employers will agree to assign the 
control of apprentices to the trades unions remains to be seen 
Why should they have to struggle to keep employment within their 
own factories open for youths whose interests should not be a 
matter of indifference to the wage-earners of this country ? 
Glasgow, 14th, November. JOHN INGuIs, 


direct their 


Sir,—It may be worth while to explain to your readers that the 
Rechabites are rigid teetotallers, absolute abstainers from intoxj. 
cants in every form. Shipyard hands as a rule scarcely deseryg 
this title in any part of Great Britain, least of all in Glasgow the 
streets of which city are notoriously a disgrace to civilisation on 
Saturday nights. 

It would appear that Mr. Chamberlain hardly understood the 
true nature of Mr. Knight’s inquiry, 

Argyle-street, Glasgow, 

November 15th. 


HIGHLAND Tam, 





S1r,—I will leave the shipbuiiders of the country to settle with 
Mr. Knight in regard to whether or not his ‘‘ very excellent card” 
is conceived in their interests and has their approval. I shall be 
surprised to find that there is one shipbuilder in Great Britain who 
approves in any way of the action taken by Mr. Knight and his 
Council in this matter. 

My only purpose, however, in writing to you nowis to explain that 
what Mr. Knight discourteously describes as ‘‘ an unmitigated lie” 
is simply aslipofthe pen. I meant to say “‘ rivetters and holders- 
up,” but wrote “‘ platers and helpers” instead. The error did not 
aff t+ my argument in any way, as both platers and rivetters are 
members of the Boilermakers’ and Iron Shipbuilders’ Society, while 
helpers and holders-up are their labourers. 

Will Mr. Knight have the effrontery to tell me that the story as 
thus amended isa lie? Will he assert that he did not know the 
story was true of rivetters and their holders-up, when he assumed 
much show of virtuous indignation and expressed himself so 
strongly and discourteously? Mr. Knight has been under my 
personal observation for very many years, and I have always 
entertained a high respect for his character. My references to 
him in the article he complains of were in harmony with these 
feelings. It is therefore with deep regret I find him betrayed 


Remarks. 


** Piloted ” up bank of 1 in 70 out of Albany. 


Train ferried over the Susquehanna at Havre de Grace, and passengers 
over the Hudson from Jersey City to New York. 


This is the weight as leaving Chicago when speed is highest, as the first 
250 miles are run in 7 hours=35'7 miles per hour. Into New Orleans 
weighs only about half. 


Passengers ferried over Hudson from New York to Jersey City. This is 
the weight as leaving Jersey City. For 320 miles of total distance the 
weight is 20 tons less than this. For 148 miles it is 22 tons more. 


Weight leaving Chicago, reduced by 40 tons at Bloomington, 126 miles. 


Train ferried over Detroit River, and stopped at Niagara for passengers 
to see the Falls. Weight given as leaving Chicago, but cars are taker 
off and put on at many intermediate points. 





tender, and with no allowance for the weight of passengers or their 
baggage, and they are those hauled in ordinary everyday practice 
on the trains mentioned by a single engine. 

In comparing these performances with those on English railways 
it is to be remembered that, with the exception of the Empire 
State express, and I presume of the Blue Line express, as to which 
I cannot speak for certain, all the trains have to run over a single 
line for a great part, if not the whole, of their journey; that, 


course, rules may be made in disregard of laws of Nature as build- 
ings may be planned in defiance of the law of gravitation, but the 
probability is that Nature will have her own way sooner or later. 
Mr. Knight evidently approves of scientific method in dealing 
with questions of this kind, and opposes to the Registrar-General’s 
returns some statistics of the Salford Order of Rechabites, What 
advantage these have, for the given purpose, over the figures I 
have used, I am as unable to conceive as I am unable to follow 
the arithmetical process by which Mr, Knight arrives at the ratio 





what with unfenced track, drawbridges, grade crossings, g 
and passing freight trains, absence of signals, and so forth, 
nnumerable slacks and stops have to be made, which are not 
shown in the time-tables, and which have no analogues in 
England, so that, on the whole, even thirty-one miles an hour 
means a very high intermediate speed. It is safe to say that none 
of these trains could keep time unless their engine could take them 
under favourable circumstances at the rate of sixty miles an hour. 
Now for a word as to what these weights and speeds mean, even 
without all allowances, when compared with thosein England. It 
will be observed that the lightest train shown, the Empire State 
express, is faster, not only than any long distance train running 
in England at the present time, but actually than was either West 
Coast or East Coast express at the time when they ran from 
London to Edinburgh in eight. hours. And the weight of the 
Empire State express is 143; the trains of the two English 
companies weighed 80 and 120 tons respectively. The English 
trains, moreover, ran in August. The Empire State kept time 
like clockwork all through last winter. Now look at the other end 
of the list, at the North Shore Limited. On the Highland Rail- 
way all things are possible, and I have heard of a Highland 
express with ‘‘36 on,” weighing, that is, something like the 
normal weight of the American train. But the Highland 
express left Perth with two engines in front and took ona 
third behind at Blair Athol; and it lost, moreover, fifty-two 
minutes between Perth and Kingussie. The American train keeps 
time with a single engine. But I need not argue that no English 
express ever weighs anything like 375 tons, It is enough to say 
that this weight would be more than eighteen North-Western or 
Great-Western eight-wheelers, which would be registered at 
Euston in the guard’s journal as ‘equal to 27,” and at Pad- 
dington as ‘‘equal to 36.” I will not attempt to say what 
English speeds are; your readers probably know as well as I do; 
or, if not, can find them for themselves in ‘‘ Bradshaw,” or in 
Foxwell and Farrer’s ‘‘ Express Trains, English and Foreign ;” or 
even, if they will make the necessary corrections of our hopelessly 
inaccurate Board of Trade railway returns, in the recently issued 
** Return of Fast Trains.” As for weight, I shall not, I think, be 
contradicted if I say that the crack English expresses, the day 
**Scots” on all three roads, the Great Northern 9.45, 1.30, and 2 
o'clock, the Midland ‘‘ John Nobles,” the Cheshire Lines 40 minutes 
Liverpool and Manchester expresses, the ‘‘ Dutchman” and ‘‘Zulu,” 
and such like trains, weigh about 100 to 120 tons, 150 being quite 
their maximum ; that trains of second-class speed, such as the 
Irish mail or the 10.10 a.m. ex Euston, reach about 230 tons with a 
single engine over good gradients; that night mails may on occa- 
sion rise even to 250 tons or thereabouts—the 8.45 a.m. ex Brighton 





used to reach this in the old days on a Monday morning; but that 
a 300-ton express is practically unknown, even over a line as 


1 to 47. 
Iron shipbuilding is probably not carried on in Salford to any 
great extent, and its Rechabites are but a small—though doubtl 


| into the use of such terms as I find in his letter which was printed 


in your last issue. THE WRITER OF THE ARTICLE, 


November 14th. 





ENGLISH AND FOREIGN EXPORT PRACTICE. 

Smr,—It is by no means pleasant to draw attention to short- 
comings and lack of enterprise on the part of English manufac- 
turers as compared with those of the Continent; but our shipments 
of engineering material to many parts of the world, and the 
contact into which we are thrown with the users, frequently give 
us opportunities of comparison, and we propose to mention a few 
inst which we hope will be accepted in the spirit in which 





estimable—fraction of the population. 

1 have before me the history of the Order of Rechabites, and 
find that its membership in 1865 consisted of 9142 adults and 
1598 juveniles—in 1890 of 95,074 adults and 47,795 juveniles, 
Evidently it adds to its numbers by accretion from without, like 
a rolling snowball, and not in the usual way. Among the 
inducements to join this society is the powerful one numbered 
fifth on its list, to wit:—‘‘ Because our death-rate is lower than 
that of any other Friendly Society.” These peculiarities—the 
artificial birth-rate and the abnormally low death-rate—make one 
wonder why Mr. Chamberlain selected it as likely to afford Mr. 
Knight the data he required. 

Returning to my evidence, it shows that if it be desired to keep 
stationary any given number of men aged between 22 and 45 years, 
acertain definite and corresponding number of lads between 17 
and 22 years must be set apart for that purpose. 

The average number in this country must be in the ratio of 
100 lads to 320 men. To disprove this, it must be shown that 
the law of distribution of population according to age is not so set 
forth in the Registrar-General’s returns, and I humbly submit that 
the needful disproof is not to be found in the Chamberlain-cum- 
Neison-cum- Wilson tables of the survival of the fittest Rechabites. 

The custom of the trade, moreover, bears out my deductions 
from the official returns. I have no statistics from the East Coast, 
but the following figures from a score of Clyde shipyards are im- 
portant :—In May, 1889—a time of brisk trade—the Sy cena of 
apprentices to journeymen among fitters was 100 to ; Tivetters, 
100 to 390; caulkers, 100 to 320, or the three branches together 
100 to 310. According to boilermakers’ law 38 per cent. of these 
apprentices ought not to have been employed. 

t is, I think, not difficult to see that the number of journeymen 
in actual employment is not of necessity the basis on which the 
number of apprentices ought to be computed. A superfluity of 
journeymen ought not to be aggravated by a too numerous body of 
apprentices, and vice vers@ ; in fact, the ratio might have to be in- 
verse and not direct. This much is certain, but to go farther and 
devise a rule that will accurately meet the unknown conditions of 
the future passes the wit of man. 

I notice that the Society’s cards—let me not offend by calling 
them ‘“ excellent”—are intended to prevent foremen starting 
apprentices without the employer’s knowledge ; to do away with 
cheap and inferior work; to Linder the cutting down of prices, and 
to bind lads to complete their time in the service of the employer 
with whom they begin it. I should recommend Mr. Knight to 
leave employers who do not look after their own business to suffer 





they are offered. 

An English engineer, lately returned from abroad, who had 
offered to undertake the erection of some bridgework, in making 
his tender, said that he would reduce the price by so much if the 
bridges were made by certain continental firms, owing, as he said, 
to the fact that they sent out work so well marked, so carefully 
packed, and with such complete instructions, that a very consider- 
able saving could be effected in its erection abroad. 

One of our staff, who has the examination of some large 
structural work being carried out for us by another maker on the 
Continent, reports that there is an amount of care being exercised 
in the fitting together of all parts, and in elaborate marking, so as 
to facilitate erection abroad, which is superior to anything of the 
kind he has seen in this country. : 

A correspondent in the Far East writes us by this week’s mail 
that a certain firm, also continental, send out their goods so well 

cked in strong cases, and so well wedged to prevent movement 
in transit, as compared with English goods, that it secures them 
a strong preference. : 

A high English official informed the writer of this, when in the 
East a few years ago, that certain classes of machinery, which his 
department had been in the habit of purchasing regularly from a 
well-known English house, they had been obliged, after numerous 
remonstrances, to purchase instead from France, owing to the im- 
possibility of getting the machinery, which was of a delicate 
character, properly packed in England. s 

Our English bar iron makers are now losing the trade of India 
and other Eastern countries, which are being supplied in ever 
increasing quantities from Germany. Basic steel bars of very fair 
quality are being sold f.o.b, at Hamburg at £5 per ton, which is 
considerably less than the cost of the commonest English iron. 

A large trade is bei done with Mexico, South America, 
Australia, and elsewhere, in the galvanised a sheets made 
in Germany and Belgium, known as Traegerwellblech; the pecu- 
liarity of which is that the depth of the corrugation approaches 
and reaches the same dimensions as the pitch, while English makers 
cannot yet successfully make the depth more than half the pitch 
of the corrugation. These continental sheets are used for landings 
and floors of buildings, either flat or curved, and resting on the 
lower flanges of the steel or iron joists. They are then cemen 
overuptothe floor level, thus forming asimpleand effective substitute 
for brick arches, having special advantages in some countries and 
climates. No English firm seems to have entered the lists in this 
branch of manufacture. x 

We might multiply examples out of many which are continually 
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i der our notice, and though we are very far from saying 
Cont they indicate a general decadence, or that we are at all points 
inferior to our foreign competitors—which, of course, is not the 
it is clear that our manufacturers have much to gain from 


these object lessons. p ‘ t 

It is in the matter of tient attention to such details as those 
of packing and of anticipating the uirements of the erector 
that English manufacturers lie under a disadvantage. The erection 
of work abroad is not now always undertaken only by skilled men 
sent out specially from the works where they have watched the 
construction in progress, but generally by the ae available 
upon the spot. hese men have more or less skill, but they have 
the disadvantage of dealing with work with unfamiliar details. 

Again, the reluctance of English makers to furnish estimates with 
information complete enough for the requirements of would-be 
purchasers is very noticeable when their offers are compared with 
those of their continental rivals, The pros and cons. of the risk of 
exposing business secrets as against the more favourable reception 
and consideration of their tenders have various relative values, but 
our experience is that the former has undue weight in their minds, 
and this is assisted, no doubt, by the heavy cost involved in the 
preparation of estimates. The continental system of training 
appears to fit the engineer better for this work of estimating, and 
the preparation of attractive designs and specifications, 

Drawings of machinery lithographed in colour seem to be used 
with considerable effect in what are called neutral markets, as they 
undoubtedly appeal to the uneducated eye of the native buyer. 

10 and 11, Queen-street-place, JNo. BIRCH AND Co, 

London, E.C., October 22nd, 





THE VALUE OF STEAM JACKETS. 


Sin,—I have read your leader on the steam jacket with in- 
terest, and therein you say that theoretically there is no special 
advantage to be gained by using high-pressure steam in place of 
low-pressure, save that the former renders a larger ratio of expan- 
sion with a given size of cylinder permissible, 

This would be true in a measure, were there no such thing as 
back pressure, though surely, if twelve expansions is the correct 
amount for 1201b, pressure, twelve expansions must be too much 
for only 50 1b. pressure ; of course I mean in an actual engine, where 
the actual terminal pressure is only a percentage—say 75 or 80 per 
cent.—of the theoretical. 

Take the case of two engines, A using steam at 50 lb. = 65 
absolute, and B using steam at 1151b, = 130 absolute, twelve ex- 
pansions in each case, and allowing 3 1b. for back pressure. Then 
mean pressures equal— 

A= 65x 2-3=10 

B= 1380 x 2-3=23 
Where °31 equals coefficient of twelve expansions x say °69 
modulus of efficiency = ‘2, 

As A only uses half the weight of steam of B, the effective work 
of A will be 20 against 23 of B for any given weight of steam con- 
sumed, and therefore A with half the pressure and same number 
of expansions and back pressure as B, will consume 15 per cent. 
more steam for any given power, and the higher the back 
pressure—both cases being equal—the greater the comparative 
consumption. 

Ihave a launch with cylinders 9in. + 14in. x 9in., 170 1b, non- 
condensing, and with steam at 80lb. by gauge on high-pressure 
chest, the consumption of water is about 361b. per indicated horse- 
power, while at 170 lb, it falls to about 27 |b., with four expansions 
in each case, STEAM. 

November 13th. 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Sin,—The signs of the times are hopeful. We see on all sides 
symptoms that the nation is at last awakening to the fact that 
there is such a thing as common-sense trade—that an obstinate 
attempt to adhere absolutely either to an impossible Free Trade, 
or to an equally impossible Protection, is as vain as it is foolish. 
Both are, as your correspondent ‘‘Nemo” points out, relative 
terms, and both must to a certain extent be accepted, rejected, or 
adjusted in accordance with the position or changing circumstances 
of the country. For years past any suggestion for a protective 
tariff has been at once met with the question, “Is it reasonable 
or fair to legislate for the benefit or preservation of a class ?”—the 
questioner ee or forgetting that each class is an integral part 
of the nation, and therefore, that the answer must depend on the 
nature, importance, or size of the class. Meanwhile, we have gone 
on our way sacrificing interest after interest at the shrine of our 
false god, Free Trade; impoverishing our own country, and 
pouring millions into the coffers of the foreigner. But a 
change has come. Free Trade is no longer a fashionable 
pet theory. It has been on its trial for well nigh half a 
century, and we can, and do, challenge it by an appeal to the 
practical results that are before us, We were assured by the first 
apostles of Free Trade that before ten years had gone by every 
civilised nation on the earth would have gladly followed our ex- 
ample. Have they done so? The price of wheat, according to Sir 
R, Peel, the great champion of Free Trade, was to be an average 
of 56s. per quarter, @ average for English wheat at the be- 
ginning of October of this year was 27s, 9d. The country was to 
revel in unbounded prosperity, and our trade was to be the envy 
of all people. Isitso? Do the Americans envy our prosperity, 
and follow our example? 

I will not attempt to enumerate the many interests that are 
suffering sorely from our mistaken policy, but I would refer your 
readers to the sad catalogue given in your last issue by your 
correspondent ‘‘Est Modus in Rebus,” and proceed to speak more 
particularly of some of which I have had experience, Take, for 
example, the greatest of our material industries—the agricultural. 
I have no exact statistics at hand, but I think I may fairly 

the number of those directly e in agriculture as 
owners, occupiers, and labourers, with their wives and families, as 
representing about one-fourth of the total population of the 
United Kingdom, When to these we add the number of manufac- 
turers of agricultural machinery, of cattle food and of chemical 
manures, and when we consider the number of country tradesmen, 
pe Byres | interested, we shall see that class legislation, as 
applied to such a substantial part of ourselves, is not altogether 
unwise or unselfish, 

Now let me ask what has been the result of our paternal care 
of this part of our yo as shown by the operation of Free 
Trade $ Why, Sir, it has been to shut down many of the grandest 
mills God’s providence has given us, and to compel many more to 
work half or quarter time—as witness the broad acres thrown out 
of cultivation, or miserably half worked. It has driven our work- 
ing men by thousands from their healthy country homes to crowd 
still further the already overcrowded labour market in our towns, 
pdb tye sep he = > struggling ratepayer, and then drift 

er lands, Is this the Si; 

Geomeamna part of a far-sighted and paternal 

@ acreage of wheat in the United Kingdom in 1856 was 
4,213,651 ; in 1892 it was 2,295,183, The consumption of wheat is 
about 27 million quarters. This year I estimate the home-grown 
crop available for consumption at about 6 million uarters, conse- 
quently we shall uire to import about 21 million uarters, 
Which, at the low price of 30s, per quarter = £31,500,000 to be 
paid to the foreigner, 
‘ Is this a necessity? No, Sir, it is only the answer of the British 
sg to the British Free Trader. There is no reason whatever 

: _ acreage of wheat should not be at least 5 millions instead 
th i wretehed 2} millions at which it now stands, or why we 
Should not grow at least two-thirds of the wheat we consume 
instead of the paltry quarter. 

The land is stary » or laid down to grass, affording employ- 
ment to one-quarter the number of “hands” that ould be 





needed under arable culture. This is no longer a class question or 


reminded that this is so by the guarded utterances of our leading 

politicians, by the stirring articles in our trade journals, and by the 

= which the subject occupies in the columns of our leading 
ily papers, 


Y pape 
It is idle to talk any longer of eggs, poultry, and butter; of 
vegetables, fruit, and jam ; of reduction of railway rates, or even 
of seats on County Councils, as substitutes for a fair price for corn. 
These ‘‘ drags” have too long been allowed to divert us from the 
object of our chase, and they remind me of a remark I find in your 
contemporary, the Miller, that the position seems to resolve itself 
into the question, ‘‘ How is the farmer to be protected without Pro- 
tection?” How, indeed, I would answer. 
I am fully alive to the difficulties which surround the question 
now that so many interests have sprung up and are involved in the 
working of the present system. I foresee the complex nature of 
the problem on account of the position and claims of our Colonies, 
and I thoroughly agree with ‘‘ Nemo” that ‘‘ there is not a man 
living at this moment who knows what the effect on this country 
of putting a tax of 5s, a quarter on American wheat would be ;” 
but the time has come when these difficulties must be faced, and 
it should be the part of all well-wishers of their country to demon- 
state to the working classes what is their true interest, Let them 
grasp this, and they will bring to bear such pressure as no Govern- 
ment will attempt or care to resist, 
Much has been made at elections of the big and little loaf. I 
wonder how many of the working men, or of the upper classes, 
realise the fact that a difference of 20s. per quarter in the price of 
wheat will affect each able-bodied man to the extent of 3d. per 
week, and each wage-earning family to the extent of 1s. per week. 
Such is their gain as compensation for ruined agriculture, depressed 
trade, and lack of employment. The following table gives the 
precise figures :— 


* Protection” and the Dear(?) Loaf. 


Total cost of bread per Extra cost of bread 








Wheat Bread week. per week. 
per per - -—- - — 
quarter. | 4 Ib. loaf. Single Family of Single Family of 
| man. five persons. man. five persons. 
8. | d, d. 8. d. d. 8. d. 
85 5 6} 2 7} = _ 
45 6 7k 3 14 1} 0 6} 
*» 1. 2 s | 8 7% 2h 1 0} 





Note.—Average consumption = 5 lb.—1} loaves—per head per week. 

The time has gone by for asserting that the masses will listen to 
no interference with the principle of Free Trade. They have 
accepted the principle of Protection, and they are clamouring for 
an extension of that principle. They ask us to shut the door 
against pauper immigration, they ask for legislative interference 
with the hours of labour, they demand—through their trades 
unions—Protection of the most rigid and uncompromising kind, 
and we may depend upon it that if they are convinced of the 
advantage to themselves of a protective tariff as applied to corn, 
no i tal objections will stand in their way. 

I must leave the defence of the many other interests to those 
whose occupation better qualifies them for the work, only remark- 
ing, as I pointed out in a letter which appeared in your journal on 
March 16th, 1888, that any prohibition of the importation of 
wheat in the shape of flour would give an immense impetus to the 
milling interest, without adding one farthing to the bread bill. 
With this patent fact before our eyes, I am indeed at a loss to 
conceive why we should deliberately prefer to send out our 
millions annually for the benefit of the American millers and their 
workmen, 

Once more I would say to every class, and especially to the 
working class, let us have common-sense trade, and encourage 
home industry by the healthy and profitable employment of our 
own men, al 

Down Lodge, Wandsworth, W. BULSTRODE. 
November 12th, 





Sir,—A very few words will suffice here to express my views 
concerning the correspondence on this subject. I asked for infor- 
mation, and at first I got some, for which I was obliged. But the 
additions in this direction have only sufficed to reduce my brains to 
an inextricable muddle. ‘‘ Leeds Trader” has taken much trouble 
to explain that rigid Protection does not reduce the volume of 
trade, and that gold plays practically no part in commerce. No 
sooner have I absorbed these truths than other of your correspond- 
ents, apparently equally well informed, hasten to assure me that 
Protection means National Ruin. ‘Leeds Trader” tells us that 
although Protection does not reduce the volume of trade on which 
I have hitherto believed national commercial prosperity depended, 
it hampers it ; then comes “ Bilboes,” who gives figures to show that 
the prosperity of France, which is rigidly Protectionist, has been ad- 
vancing with leapsand bounds. Then Ihave always been taught that 
Free Trade secured cheapness, and that cheapness represents the 
maximum good, But ‘‘A Ruined Landowner” hastens to assure 
us that the ruin of the country is all due to the appreciation of 
gold. In other words, if the sovereign had less purchasing power 
we should be better off. This seems a hard saying. ‘‘ Leeds 
Trader,” who thinks that gold is of no account, will have to take 
the ‘ Ruined Landowner” in hand, 

It seems to me that your correspondents are all fighting each 
for his own hand, without paying too much gue to facts; and 
while I have any wits left, I think it is well that I should withdraw 
from the arena, A TRADER, 

November 14th, 

Sir,—'' Trader” asks in his letter of your issue of November 
5th, what would be the Fe somes advantage to Germany if she 
gave up growing beet and imported cane sugar. He must already 
know my answer, viz.: the difference between the natural price 
of the two sugars per pound, multiplied by the number of pounds 
consumed, ‘‘ Trader” simply asks me to go over the old ground, 
and add yet another to the thousands of extant demonstrations of 
the advantages of Free Trade ; rather let me ask ‘‘ Trader” to 
take this case of German sugar, and show how it would be possible 
for Germany to gain by using home-grown sugar at 5d. per pound 
in preference to foreign sugar at 24d. If ‘‘Trader” has 
a Protection mareg! I for one shal] be deeply interested to see it, 
‘* Economy up to Date” asks for an explanation of the Germans 
exporting £8,500,000 of sugar ; doubtless the explanationis bounties. 

ith regard to the appreciation of the sovereign, those who 
have studied the question entertain very little doubt that it is the 
“fall in the value of the rupee” that is the cause of the p~esent 
disastrous depression of our agricultural industry. I quote Mr. 
Moreton Frewen when I say that the price of wheat measured in 
the constant metal has been constant for years—economists, almost 
to a man, hold that the value of silver is constant. Now, as gold 
appreciates—owing to the increasing demand for it abroad—the 
price of wheat measured in gold falls, and measured in the same 
metal so do the Indian farmers’ wages and other expenses ; but 
the English farmers’ wages and expenses remain constant—wages 
and retail prices take years to adjust themselves to an altered 
standard—and he can no longer compete with the foreigner. 
The case stands thus: everything the English farmer sells has 
fallen, and everything he buys is constant, 

Other countries do not suffer from these exchange difficulties as 
we do, as they are not dependent for their raw materials on 
foreigners to anything like the extent we are. Bimetallism is the 
remedy suggested for this disease. Few economists dispute that 
bimetallism is theoretically unsound ; but the question is, are the 
results of this unsoundness likely to be as deleterious to this or the 
next generation as are the present fluctuations of our currency ? 
I think not. RUINED LANDOWNER. 





& party one; it is a 


national one of vital importance, We are 


Colchester, October 14th, 






PETROLEUM OIL ENGINES. 


Sir,—In your last issue Mr. Weyman poses as a martyr, airs 
apparent grievances caused by various people, and finally appeals 
to you to remove the ‘‘ enormous incubus” weighing upon him in 
} laudable endeavour to bring his “Trusty” oil engine to the 
ront. 

Although I have been doing my best to aid and encourage 
Mr. Weyman, in common with others working for the advance- 
ment of the oil engine, he attacks me and makes a number of 
grave charges as to what I said about the ‘‘ Trusty” engine in my 
Cantor Lectures, and does not hesitate to state that I ‘ preferred 
to ignore information, and described what did not happen,” and 
this ‘‘ inaccurate information is being reiterated by other lecturers.” 
It wouid appear that I had done him a gross injustice. He 
mentions drawings. Well, the drawings supplied me by him as 
wall diagrams, showing side and end views of the engine, were 
used at my lectures, but unfortunately the lines were so thin as 
not to be visible to many of my audience. I also asked for a 
drawing showing sectional view, and Mr. Weyman, perhaps wisely, 
declined to give ‘‘ exact details of construction of the engine and 
vaporiser,” for obvious reasons, seeing he was making modifications, 
I do not see the exact cause of his complaint on this score. 

Indeed, I fail to find in his letter what the ‘‘ inaccurate informa- 
tion” is, except he refers to the sore point of deposit or residuum 
from the oil in the ‘‘ Trusty” engine. When asked to make some 
trials of the engine for myself during the week immediately pre- 
ceding the lectures, my time was completely occupied; and I was 
obliged to avail myself of the most reliable data to hand as to 
deposit, &c., in actual working. This I found in the report of 
trial made by Mr. W. Worby Beaumont, as given in THE ENGINEER, 
December 4th, 1891, and his remarks in opening the discussion on 
the paper on ‘* Petroleum Engines” by Professor Unwin before the 
Institution of Civil Engineers. Mr. Beaumont said :—‘ With 
regard to the experiments made with the heavier oils, it was found 
that there was rather more of what might be called residuum. ... 
In any case, the oil being passed into a jacket, or into a series of pas- 
sages, which were easily cleaned out, and the chamber which he had 
mentioned at the back of the cylinder, being very easily removed, 
this would be a matter of very small importance; but, curiously 
enough, it was found that with the heavier oils the engine, which 
would work well at a certain horse-power for almost any length of 
time, would not work for the same length of time unless the brake 
horse-power were lowered;.. . . the reason was, that the jacket 
at the end of the cylinder in which gasification took place became 
much hotter when using the heavy oil.” 

At that time Mr. Weyman wrote me: ‘‘I will not say we never 
get any deposit. I have said we do not in our vaporiser, and this 
is correct, In the combustion chamber we do get a slight deposit 
of a sooty nature, but not enovgh to prevent the engine running 
for weeks without cleaning.” 

Besides, after hearing my lecture on the subject, Mr. Weyman 
informed me he was making arrangements to do what I have 
insisted upon from the very first, namely, to control and regulate 
the temperature of the vaporiser. 

Now Mr. Weyman says: ‘‘Our engine never sticks or clogs, 
neither does any deposit take place in the combustion chamber or 
vaporiser.” That, in my opinion, is a sweeping and far-reaching 
statement, which would require a very long continuous run, using 
different oils, to substantiate. Consequently, I was obliged to 
exercise ‘‘judgment without prejudice,” and in the few remarks I 
make about the ‘‘ Trusty” Isay: “There is a tendency for the 
oil to become decomposed and to yield the tarry products which 
form a sooty deposit, depending on the nature of the oils used and 
the regulation of the vapour temperature.” 

A very simple experiment by heating oil in a closed chamber 
will show that as the temperature is increased there is something 
besides oil-vapour formed, as proved by every-day experience in 
oil-gas making. It follows that it is highly desirable to regulate 
the temperature of the vaporiser to a nicety below this gas-making 
stage in order to convert the oil simply into vapour. It might be 
inferred from Mr. Weyman’s remarks that I affirm this cannot be 
done ‘‘except in one way,” namely, by the means adopted in the 
Priestman oil engine. I do not say so. 

Mr. Weyman appears to fail to grasp this point, which I try to 
make clear in the very first page of my lecture. In referring to 
engines deriving power from gasified oil, I was not discussing the 
merits of mechanical details so much as the principle upon which 
power is derived from oil. From the very first I have pointed out 
the necessity of using mineral oil in the state of vapour at a com- 
paratively low temperature, instead of gasifying, and in taking up 
this position I have been supported amongst others by such men 
as Professor Unwin, and Dr, Dudley, of America. 

The ‘‘Trusty” engine is a modification of that invented b 
Mr. Knigbt, who competed for the Royal Agricultural Society’s 
special prize at Plymouth in 1890, This engine has been upon the 
market for two or three years, and the real question is, Where 
have these engines been working in the hands of independent users 
for lengthened periods giving thoroughly satisfactory results?! 
What examples can be quoted of parties who have ordered several 
of these engines after having one in every-day use for some con- 
siderable time—more than a year? 

I am sorry Mr. Weyman should think ‘‘I condemn all engines 
save one that is perfect in every way.” Iam not aware of having 
done so, WILLIAM ROBINSON, 

University College, Nottingham, November 16th. 





REPHOSPHORISATION IN THE LADLE. 


Sir,—I have read with interest, in your issue of the 11th inst., 
the report of an excursion of the American Institute of Mining 
Engineers to Pottstown. There at the works of the Pottstown 
Iron Company, the Society was shown the method employed by the 
company to prevent ‘‘rephosphorisation in the ladle” of basic steel. 
In the method indicated stress is laid on the points that the tem- 
perature of the steel in the ladle and the condition of its slag 
should be such that no phosphorus can be precipitated from the 
slag into the steel. The experiments mentioned show that this 
sometimes occurs to a considerable extent, and is due to the cir- 
cumstance that the lining of the ladles consists of siliceous 
material. 

At the meeting of the South Staffordshire Institute of Iron and 
Steel Works’ Managers, on the 21st March, 1891, in the discussion 
of a paper read by Mr. G. A. Millward, on the ‘‘ Manufacture of 
Basic Steel by the Open Hearth Process,” I spoke at length on this 
subject, by desire of Mr. Frederick Siemens; those remarks will be 
found on pages 115—118 and pages 124—126 of the ‘‘ Proceedings” 
of that Institute. I then recommended that ladles lined with 
neutral or basic materials should be used for steel made by the 
basic process. This is a much more simple and efficacious means 
of attaining the desired end than that described so clearly by your 
correspondent in America, and, as I mentioned at the meeting 
referred to, has already been successfully carried out on the Con- 
tinent. It would be interesting to learn if that proposal had yet 
been adopted in this country or in America. JOHN HEAD, 

10, Queen Anne’s-gate, Westminster, 

S.W., November 15th. 





ELMORE COPPER TUBES. 


Sir,—I find that the results of tests of Elmore deposited copper 
tube, given in my ‘‘Mechanical Engineer’s Pocket-book ”— 
_—. by Crosby Lockwood and Son—are repudiated by 

essrs, S. and F, Elmore on behalf of their company, and I shall 
feel much obliged if you will allow me to mention the matter in 
your columns, ‘The results in question will, therefore, be duly 
omitted in the next edition of the pocket-book. Thanking you in 
anticipation for the insertion of this letter, I am, &c., 

D, K. CLark, 

8, Buckingham-street, Adelphi, London, W.C., 





November 14th, 
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THE ENGINEERING EXHIBITION. 


Tuts long-promised show cannot be said to have been large 
or complete; but there is perhaps the advantage in a limited 
number of exhibits, that each one is more likely to secure 
the attention it deserves than when a large number are 
crowded together. 

The “Cycle” gas engine, which gave such good results at 
the Society of Arts’ trials, has now a rival in the “Utilite” 
gas engine—a new word coined for 
a new motor—both engines being 
due to the same inventor, Mr. 
James Atkinson. The “ Utilite” 
shown by Fig. 1—is far lighter for 
& given power than the “Cycle” 
gas engine, while it may also be 
run at a greater speed ; moreover, 
the stresses are all balanced, so 
that while the motor requires very 
slight foundations, and may be 
placed on an upper floor, the 
piston, connecting-rod, and crank 
are entirely enclosed in a chamber 
connected with the inner end of 
the cylinder ; and this chamber is 
closed by a cover, so that no 
gases can escape into the atmo- 
sphere. On one side of the main 
cylinder — that not seen in the 
engraving — there is a small 
charging or displacing pump, 
driven by an excentric, the use of 
which pump will be seen further 
on. The action of the engine is 





| horse power nominal there is no cut-off; but in those above 
| this power the charge is made to expand to more than the 
| original volume, thus giving the advantage of increased ex- 
pansion, asin Mr. Atkinson’s “ Differential ” and “Cycle” 
| engines. For effecting this expansion, the exhaust is allowed 
to escape on the piston’s exposing the opening in the side of 
the cylinder, at about the middle of the stroke; and, to 
prevent the exhaust taking place at this period, there is a 
sliding plug valve, not necessarily tight, which is not with- 








as follows :— 

As the piston moves away 
from the crank end of the 
cylinder air is drawn into the inner chamber, and, at the 
return stroke, this air is slightly compressed—say to about 
41b. per square inch. At the end of the stroke the piston 
passes an opening in the side of the cylinder for exhaust, 
lowering the pressure at the outer or working end. As soon 
as this pressure falls below that referred to above, viz., about 
41b. per square inch., an admission valve at the outer or 
working end of the cylinder opens, under atmospheric pres- 
sure, and allows pure air to enter, flushing the cylinder and 
driving out the exhaust in front of it. 


Fig. 





Fig. 3—SQUARE HOLE CFILLIKG Ms CHINE 


cylinder, close to the outer or working end, a rich mixture of 
gas and air. The piston, in its return stroke, now com- 
presses the cylinder contents, consisting of pure air and this 
rich mixture; then during admission and compression the 


charge receives the addition of a little more fresh air, so that | 


an explosive mixture is formed at the outer or working end, 
when the compression is completed. The chserge is now 
ignited, and a working stroke is made. 

Ignition is effected for every stroke, and in ergines up to 2- 


c As soon as the rush | 
is over, the small charging pump begins to deliver into the | 


| that there is no knock. 


| Showed no fluctuation due to the engine. 
| normally at 300 revolutions, but was made to work up to 
| nearly double the speed without any perceptible increase of 
| vibration. 


| and Engineering Company, 


| nection with a new system 
| of raising water by means 


| applied to yachts, have already been dealt with in Tur 
| ENGINEER. The Roots horizontal gas engine, called the “‘ Eco- 

nomic Motor,” and the Roots oil engine, called the ‘‘ Domestic 
| Motor,”’ were exhibited by the Roots Company, 261, High 
| Holborn, the latter being shown for the first time. 





| lamp that heats the ignition tube. Into this current of heated 
| air, put in motion at a high speed by the suction stroke of 


1—ATKINSON’S “UTILITE" GAS ENGINE 


drawn until near the end of the stroke, for the exhaust. The 
plug valve remains withdrawn while the piston is moving 
through, say, the first half of the return stroke, driving out 
any residue which may remain near the piston, together with, 
possibly, a little fresh air, but leaving all the gas in the firing 
end of the cylinder. When the piston passes the end of this 
opening, it shuts in about half a cylinder-full of the charge, 
which is compressed, ignited, and expanded to practically 
double the original volume, leaving a final pressure in the 
cylinder of about 121b. per square inch, the diagram being 
similar to that of the ‘Cycle’ engine. 


As the mixture in the charging pump is always too rich to | 
ignite, and is not introduced into the working cylinder until | 
the previous contents are flushed out, no premature or incom- | 
plete ignition can take place. The connecting-rod end dips | 
in a bath of oil; and wear of the crank brasses is of no | 
consequence, because the connecting-rod is always in com- | 
pression, asin the Willans and Robinson steam engine, so | 


The 10-horse power nominal engine at the Exhibition 
drove a dynamo supplying arc lamps; and the volt-meter, 
though varying slightly owing to the feeding of the carbons, 
The latter ran | 


The exhibitors of the “ Utilite” engine, viz., 
the British Gas Engine 


also showed in action an 
air compressor, in con- 


of two chambers, in which 
pressure and vacuum are 
produced alternately, the 
liquid never coming into 
contact with any working 
part except the valves. 
The Roots gas engine and 
the Roots oil engine, as 





Fig. 2--FCOTS’ OIL ENGINE 


In this 
engine—illustrated by Fig. 2, which is simply the economic 
motor with oil reservoir and vaporiser added—the air is first 
heated by the same flame, produced by a vaporising pressure 


the working piston, the measured charge of oil—one drop 
merely—is delivered by a grooved plunger; and the air sweeps 
off the charge through an annular vaporiser, whence it 
passes through the admission valve into the cylinder. At the 
return stroke of the piston the charge is compressed and 
forced into the hot tube, where it is fired, the combustion 
causing the stroke. After the engine has been running a few 
minutes, a cock is opened by hand, and more heated air is 
added to the charge just before it reaches the admission 
valve, this heated air being supplied through a pipeon the 


| brake at a speed of 350 revolutions per 
| of working up to three times that power. 





Fig. 4—-HOLES MADE BY SQUARE DRILLING MACHINE 





cover, but, in the larger sizes, through a channel cast in the 


ES 


— 
cover. There are only two valves, for admission and exhaust: 
and the engine is remarkably simple, with very few parts, 
By the time the charge reaches the admission valve.chest it 
has become a complete and perfect, though not permanent 
gas; and no deposit or residue of combustion is formed on 
the inside of the cylinder. In fact, one of these engines ties 
been working six months without being cleaned. The en ine 
exhibited is 4-horse power nominal, or giving 195 lb, on the 
minute, but is Capable 
At the maximum 


power the oil consumption is said to be one pint per horse-power 


| perhour. The slide valve isnot actuated byan excentric, but b 


a tooth-wheel arrangement, which is supposed to absorb less 


| power. 





BAUER’'S PATENT 3 
Fig. 5—BAUER’S TUBE AND BOLT GRIP 


Several sizes of the Watts expanding piston rings—that 
have been illustrated in this journal—are exhibited by the 
new company, Watts, Oldham, and Co., Broad Weir Engine 
Works, Bristol, this being one of their specialities of manu- 
facture. 

The Square Drilling Machine Company, 100c, Queen 
Victoria-street, E.C., showed the latest form of its drilling 
machine for square, polygonal, and even triangular holes, all 
of which are made with perfectly sharp angles in metal, stone, 
or wood. In the machine shown by Fig. 3, the drill spindle 
is swelled about its centre, so as to form a kind of universal 
joint or spherical bearing, which permits a certain amount of 
oscillation in addition to the rotation. This oscillation, or 
lateral travel, is determined and limited by a series of flat 
dies or templates inserted horizontally in a fixed ring at the 
top of the machine, and clamped by set screws in the positions 
suitable for producing the shape of hole required, including 
one of star and even 
D form, Fig. 4 show- 
ing some of the holes 
produced. The drill 
or cutter has a sec- 
tion of segmental 
form, and is set so 
that its cutting 
corner is in the 
centre line of the 
spindle. The angle 
of this corner must 
be a little smaller 
than half the 
smallest angle of 
- given hole, in 
order to permit of 
drill clearing 
easily. The dies or 
templates, in the 
case of a symmetri- 
cal hole, are first 
placed in position 
roughly; and for 
this purpose they 
are provided with 
longitudinal _ slots, 
through which the 
set screws pass. 
The dies also have diagonal slots through which pass pins 
set in a second ring, that may be slightly turned on its 
imaginary axis by a screw, thus bringing the dies nearer to or 


the 





Fig. 6—BAUER’S SELF-CENTREING CHUCK 


farther from the centre for nice adjustment to the size of hole 
uired. 
The engraving shows a pedal arrangement for giving the 
feed ; but for very accurate work, and indeed generally, it is 
found preferable to feed the tool down by hand. The front 





Fig. 7—‘‘AUTOMATIC PITCH” CHAIN GEAR 


of the frame forms a V-slide, on which a saddle carrying the 
drill head is fitted. The saddle is balanced by a counterweight 
inside the frame, and can be raised or lowered by a small 
rack and pinion at the back. The pinion shaft is operated 
by a hand-wheel at the side of the frame, aud is also provided 
with a fine cut worm wheel. The worm to work this wheel 
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jg mounted on & countershaft at the front of the machine ; 


and this shaft is fitted in an excentric bearing, so that, by ABSTRACTS OF —- AND DIPLOMATIC 


moving & lever, is may be thrown in or out of gear, so that 
the tool may be raised or lowered freely, or fed down slowly 
with considerable power. The drill is driven by a vertical 


shaft fitted with a horizontal fly-wheel, and connected by | de Paris Port-de-Mer, has offered to carry 
pevel or mitre gear with a crank handle, which gives suffi- | connecting Paris with the sea by a canal following the bed of 


cient power to drill a square hole up to l}in. on the flat in 


= upper end of the drill spindle, supported near the 
middle of its length in a spherical bearing allowing free play 
in every direction, through a hollow driving wheel 

eared with the driving shaft. This wheel has a slide on its 
under face, which is free to be pulled in one direction by a 


pair of coiled 8 rings attached to lugs on the wheel. Into a | jectors have overlooked the principal objection to the scheme, 


recess on this slide the spindle is fitted by being shaped away 
on two sides, so that it must turn with the slide, while at the 
same time it is _ in one direction away from the centre 
line by the coiled springs. It follows that, as the wheel 
revolves, it carries the slide, springs, and spindle with it, the 
latter also revolving in its spherical bearing. The extreme 
end of the spindle above the wheel is armed with a loose 
roller, which — by the dies; and when four straight 
dies are inse in the wheel, the effect is to produce a 
square figure at the top end of the spindle, and consequently 
a square hole by the drill at the bottom. 

The machine shown is a small size, for working by hand; 
but this size, and especially larger machines, are made for 
working by power with self-acting feed, though this last is 
not recommended. For boring in wood the tools have their 
cutting surface turned up to an angle of about 60deg., and 
brought to a keen edge on the oilstone. It is really sur- 
prising to see how cleanly a triangular hole may be cut in 
even soft wood, with sharp angles and no tearing of the 
fibre. 

Bauer’s link spanner, and also his lightning dies for thread- 
ing screws, have received due recognition at our hands. 
These, and two applications of the principle on which the 
spanner depends, are now exhibited ; they consist of an 
improved form of the tube and bolt gri or vice, and the self- 
centreing and self-gripping lathe and drill chuck, shown by 
Figs. 5 and 6 respectively. In Mr. Bauer’s former grip or vice 
it was necessary to open the jaws by hand in order to admit 
the tube or bolt ; but in the latest form—that illustrated, and 
now exhibited for the first time—the bolt or tube is simply 

ushed downwards between the jaws, whenit isinstantaneously 
held by agrip, which becomes all the tighter in proportion to 
the force tending to rotate the object. The acting = of the 
jaws are struck with a gradually-increasing radius, their edges 

ing serrated to secure a better hold. Spiral springs round 
the jaw spindles secure the first contact, and this irrespective 
of the position in which the appliance may be placed. The 
article may be released as instantaneously as it is gripped, 
by exerting a slight pressure on the flat upper edge of both 
or only one of the jaws. 

The chuck is a further development of the same principle, 
there being in this case three serrated edges, also struck with 
gradually increasing radius, and pivotted so as to act as cams. 
This chuck oe articles of various !dimensions by a mere 
turn of the jaws, which work in unison, and will also hold 
objects excentrically if required. The jaws, which may be 
readily detached, will also hold articles, not necessarily 
circular, on the bed of a drilling machine. 

The Chain Gear Company, Manchester, exhibited a 
new “automatic pitch” chain gear—shown by Fig. 7— 
mounted so that its noiseless action may be appreciated 
in comparison with an ordinary drive chain, selected, 
no doubt, so as to serve as a good foil for its com- 
petitor. The new gear was probably designed in the first 
instance for bicycles ; but it is eminently fitted, owing to its 
soft and noiseless action, to serve for engine governors, 
steam steering gear, cotton machinery, end all cases where 
the absence of slip is indispensable. The spocket-wheel and 
links, which latter have inside curved edges, are so designed 
that contact between the two is close and uninterrupted, 
while it is claimed that the chain runs as smoothly when old 
as when new. It is also stated that this is the only drive 
chain which cannot be worn out of pitch, because the angle of 
the surfaces in contact between link and tooth causes the 
= to adjust itself to the correct diameter of the pitch 
circie, 

Type-writers were in full force, the ‘“‘ Remington ” and the 
“Calligraph ” keenly disputing the palm for superiority. The 
latter is now greatly improved ; and the practice of making it 
collapsible, so as to go into smaller compass for carrying, has 
been sacrificed to mechanical exactitude. In this appliance, 
the outcome of necessity for rapid and legible transmission 
and registration of thought, the key-board is level; the effort 
necessary to depress a key is reduced toa minimum ; and the 
resistance of each key is made uniform. Moreover, each key 
pane its own sign or letter, either capital or small. The 

ands for communicating motion to the paper roller, so as to 
make it revolve on its axis, for changing the space between 
lines, are of tempered steel, and pee not subject to elon- 
gation, while their tension is adjustable by ascrew. In fine, 
every detail has been studied, sothatthe operation of “ writing” 
may be carried on with the greatest speed, the least noise, and 
& minimum fatigue. 

A new writing machine, “The Eggis,” competes for favour 
on the score, not of high speed, but of simplicity, few working 
parts, and low price. Its two salient advantages are that it 
may be used on the knee while travelling by railway, and 
that, by means of a simple but ingenious attachment, it 
affords ready means for cypher or secret writing, and also for 
deciphering the same. By a mere turn of a disc, what is 
written in ordinary characters, as far as the writer is 
concerned, appears in the transcript as a confused mass of 
symbols, which can be as easily translated to the original 
document. This substitution may be varied to the extent of 
the number of signs and letters which the machine contains ; 

and with a double translation the most persistent attempt to 
ascertain the degree of a circle which would alone give the 
key to the secret writing, is completely baffled. 
_ A special tool steel, made atthe New Hall Works, Sheffield, 
is shown by Messrs. Flockton, Tompkin and Company; and 
M. A. Meyer practically demonstrates the remarkable 
Properties of his specially tempered hardened planes of 
chrome steel. The plane, a translation of the French 
raboteuse, takes a s aving off a hardened cutting tool, 
Producing, by a few passes, a sweet and permanent edge, 
Without a suspicion of wire-drawing ; and the plane itself is 
so hard that it will cut glass. Messrs. Tolhurst and Sons, 
ll, King William-street, E.C., show a patent mastic for 


on many accounts, including the fact that, in making a new 


France: Navigation from Paris to the sea.—The United 
States Consul at Rouen reports:—A company, called Société 
out the work of 


the Seine for nearly the entire distance, and allowing the 
passage of vessels drawing 21ft. 4in., for £5,400,000. Havre 
and Rouen naturally oppose the project, and the Rouen 
Chamber of Commerce estimates the cost at not less than 
£10,000,000. The practicability of such a project is un- 
doubted, but as to the advantages to Paris and profits to 
shareholders there is much diversity of opinion. The pro- 


the limited depth of water, which would prevent large- 
sized vessels from — the river. There is a very 
confused idea as to the condition of the Seine. From the 
sea to Rouen its length is 744 miles, of which 104 miles are 
in the estuary and 64 in the embanked part of the river. 
Outside the embankment the river bed at high water is 
765 yards wide. At Tancarville, where the navigation of the 
barge traffic through the lateral canal to Havre ends, the 
width is 520 yards, from where it diminishes to 164 yards at 
Rouen. The bottom of the stream is uneven. In some 
vessels can anchor without danger, while in others banks 
limit the navigable depth of the channel, which at lowest 
tides along the embavked length is not more than 9ft. 10in., 
increasing up to Rouen, because the tide gradually ebbs 
less. In the estuary the water flows. out of a wide mouth, 
there are no depths, and the channel is not embanked, 
consequently at spring tides, when the water recedes con- 
siderably from the bay, the depth in the river is shallow. The 
extension of the embankment, by narrowing the passage 
of the ebb, would remedy this. In the condition of the 
river bed and tides at high water the navigation between 
Havre and Rouen requires a minimum depth varying from 
17ft. Ofin. at very low neap tides to 24ft. 11}in., the Seine 
being free from exceptional floods. The passage of the high 
water is such that vessels can to a certain extent follow the 
undulation, and be benefitted all the way by the greatest 
depth of the tide. The coincidence of the quickness of the 
flood and of the vessels is very advantageous to the port of 
Rouen. The river is open to improvement, and by certain 
works at comparatively small cost the bed of the Seine could 
be altered to meet the requirements of navigation, even 
modifying the tides in their local manipulations, with a view 
of raising levels and diminishing, if not suppressing, their 
peculiarities. Consequently certain particulars of the figures 
in this report refer only to the present state of the Seine, and 
may be altered by any improvements. Through the rush of 
water towards the river, high water in the channel of the 
estuary at Havre is earlier, and low water later. The result 
is a quick rising towards the open sea, all the more rapid 
because the advancing waters have not so much lateral 
expansion. At Havre during spring tides the sea marls 
24ft. Tpin., and at Rouen a little over 6ft. 63in. These 
figures are to be reduced by half for the lowest neap tides. At 
intermediate points the marling is proportionate. If it were 
not for the Marlot Lock, which bars the progress of the sea 
water, spring tides would reach 112 miles from the sea. 
This enormous body of water creates a violent current in the 
lower parts, and more especially the long slack water in the 
estuary at high water, lasting 2 hours 15 minutes, and which 
is so favourable to the port of Havre. As the water passes 
profusely, a full level is maintained for a long time 
at the entrance, and it is said that more distant parts 
feel their proximity to the Seine. Impeded by the 
narrowing, the waters accumulate before the entrance to the 
embankments, standing as @ reserve which follows in later, 
producing in the further end of the estuary an early high 
water, higher in level than that at Havre. As the reserve 
diminishes the decline is rapid, and upon the reserve’s ex- 
haustion a second flow completes the filling up of the river. 
The time from low to high-water slightly diminishes 
according to distance. For a tide of 26ft. 3in. it takes 
4 hours 20 min. at Havre, and 3 hours 55 min. at Rouen. 
For a tide of 19ft. 8tin. it takes 5 hours 45 min. at Havre, 
and 4 hours 50 min. at Rouen. The calculation for inter- 
mediate places and tides is easily made. The time from 
high to low water is the reverse, the two periods together 
averaging 12 hours 25 min. The difference between the 
half of this, and the time taken in withdrawing the waters, 
is a sort of local coefficient, of which the depth of the river 
is the essential factor, and which is considered to increase 
during floods. Resulting from the draw of the river, the 
rise of water is especially quick at the beginning. During 
spring, and sometimes at ordinary tides, the draw is so 
strong as to create a mascaret or bar, all the more violent 
where the filling up of the river causes an impediment. 
The coefficient of the tide, strong breezes against the 
stream, uneven beds counteracting the passage of the water, 
and the winding channel of the estuary, aid in the forma- 
tion of the mascarct, the undulation of which is double, and 
often triple. The height is 8ft. 2hin., and the speed 16} 
miles an hour, arriving soon after low water. Where 
reached by the mascaret, the river has two levels, 
differing approximately according to the height of the 
bar. The, ebb waters are forced back upwards, and help 
to give to the river its high water marling, according to 
distance from the entrance.. At present this phenomenon is 
hardly noticeable, through the way being almost straight 
downwards and the river banks being well settled. Three 


where sufficient depth to go to Rouen on one tide, and the 


ligh 


ware 





joint, the old mastic may be cleaned off with a knife. 


hours of the tidal currents are nearly as regular as those of 
the tides. The river bed is alternately sand, large or small | made in irrigation, and many large enterprises are under way, 
stones, gravel, and compact mud, sand predominating in the | involving large engineering works, such as dams, reservoirs, flumes, 
hwo | of the sea. The navigation is open at night and | pipe lines, Xc. 

by numerous lights, red on the left and white on the 

right shore, placed in such a way that it is sufficient to keep naval strategy of conabderable interest 
Tight passed in the reat and making for the next one ia front, | FSS. attacking force of twenty battioshipe, forty unarmoured 
Rouen has very roomy quays, along which large vessels are 
— afloat at low water, extensive bonded docks, sheds, and 


Mantes, Poissy-Achéres, and Argenteuil. There are to be four 
locks, two direct cuttings at Oissel and Sartrouville, and 
twenty-six swing bridges. The river is to be canalised, and to 
have a width of 114ft. 10in. and a depth of 20ft.4in. The time 
occupied in passing through the canal is estimated at 
seventeen hours. No subvention is asked for from the State ; 
but the concession is to be for ninety-nine years, with a right 
to levy a tax of 2s.4¢d. per ton for vessels using the canal 
throughout its length, and smaller proportionate charges 
for Jae of the distance, and the droits de quai 
levied by the Government on sea-going vessels to be 
remitted. The Chambers of Commerce of Bordeaux, Mar- 
seilles, and Nantes, the Conseil Supérieur des Ponts et 
Chaussées, and all the ports along this coast are 
unanimous in condemning the project. The Chamber of 
Commerce at Havre shows that, in addition to the many 
dangers and difficulties attending the navigation of the 
canal, the time from Rouen to Clichy will, under very 
favourable circumstances, be from 36 to 48 hours; that the 
expense on merchandise taken direct to Clichy will come to 
more for it, and for the vessel, than they do now, when 
transhipped at Havre or Rouen, and that if the canal were 
successful, it would only be so by the ruin of all other ports 
in this part of France, where such large sums have been 


parts | expended, and great pecuniary engagements contracted; by 


that of the barge-owning interest on the river Seine; at the 
expense of the Northern and Western Railway Companies ; 
and to the consequent losses to the finances of the State, 
which would have to pay to the Northern Railway Company 
an increase of its guaranteed subvention. 

France: Working looms by electricity.—The United States 
Commercial Agent at St. Etienne reports: The Town Counci 
of St. Etienne have inaugurated a system of applying electric 
motive power—and furnish electric light in addition—to all 
the looms in the city, which will have an important effect on 
the ribbon and silk industries of America and France. The 
electric dynamos are to be driven by water falling over 100ft. 
from the city reservoirs, in which there is an unlimited 
supply. The conditions are: For the use of current and 
motor a charge of 34d. a day per loom will be made. The 
experiment is to be continued for two years. The electric 
plant is to comprise a central distributing station equipped to 
furnish a current with an initial force of 50,000 volts. The 
station is to be furnished with a steam generator motor and 
all accessories. The water supply, power house, and a small 
office for the clerks will be ene id by the city. From the 
station wires must be laid to conduct the current a distance 
of 103 miles. Twenty-five distributing centres are to be esta- 
blished, and a certain number of lamps supplied. The city 
will collect at its expense, peril, and risk, all the taxes relative 
to the undertaking, select the positions throughout the city 
where electro-motors are to be placed ; in general, be respon- 
sible for the administrative part of the business, and in the 
first instance bear the expense of converting hand into power 
looms, which expense is to be repaid by the owners thereof in 
small monthly instalments. During the two years of trial 
the contractor is to provide at his own expense the regular 
working of the plant, and to supply the current from 6.30 a.m. 
to 7.30 p.m., except on Sundays and féte days; to bear all 
expenses connected with pee up and keeping in order the 
apparatus and plant ; to be responsible for all accidents from 
negligence of himself or employés; to be allowed six months 
from date of signing the agreement to put the whole plant 
and system in working order. To cover a part of the expenses 
to the contractor the city will pay him in quarterly instal- 
ments the annual sum of £400, and two-thirds of the taxes 
collected for this purpose. The city reserves the right to 
annul the contract at any period during the two years’ trial, 
on condition that the contractor has received since the start- 
ing of the entire system not less than £600. The city under- 
takes, if the trial has been satisfactory at the end of the two 
years’ experiment, to buy up all the material at a specified 
price accepted by both parties to the agreement. The bulk 
of the output of ribbons, amounting to £4,350,000 a year, is 
the product of house industry, weavers for the most part 
owning their looms and working them by hand. The looms 
in St. Etienne number 23,000, of which 18,000, or 76:26 per 
cent., valued at £932,000, are distributed among the homes 
of the weavers, and the remaining 5000 are driven by steam 
in the factories of the city. The weavers employed in the 
ribbon trade, 70,000 in number, have received the announce- 
ment of the foregoing system with much satisfaction. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Trrigation.—During the last few years there has been a remark- 
able development of country in the West by means of irrigation, 
thus opening up to cultivation large areas of the “‘arid region.” 
A recent census bulletin gives the location and extent of the 
irrigated areas which yielded crops in 1889, The areas for that 
year are as follows :—California, 1,004,233 acres ; Colorado, 890,735 
acres ; Montana, 350,582 acres ; Utah, 263,473 acres; Wyoming, 
229,676 ; Nevada, 224,403 ; Idaho, 217,005 ; Oregon, 177,944 ; New 
Mexico, 91,745; Arizona, 65,821; Washington, 48,799; Kansas, 
20,818 ; Texas, 18,241 ; South Dakota, 15,717 ; Nebraska, 11,744; 
North Dakota, 445, The States of North Dakota, South Dakota, 
Nebraska, Kansas, and Texas are only making a commencement in 
irrigation, being in the ‘‘ sub-humid” region, where irrigation is 
more a safeguard against years of drought than actually necessary 
for the raising of crops, as in the ‘ arid ” regions, The total area 
irrigated in 1889 was 3,631,381 acres, or 5674 
about 4 





uare miles, or 
r cent. of the total land area west of the 100th meridian. 


: About 65 per cent. of the irrigated area was devoted to the raising 
and e-halt yours ago the caso was diferent, as the bar was of varios Lode of fora, bat in Caforin fenton irl 
with a speed of from 8 to 10 knots will have almost every- i aicnen tae a yb ice viet expan 


some cases as the source of supply, and the Government has con- 
ducted investigations as to the location of water-bearing strata 
underlying the arid lands. Since 1889 great advances have been 


A problem in naval strategy.—Captain Mahan, President of the 
United States War College, has given out to his class a problem in 
e conditions are a 


cruisers, and forty torpedo boats, with a United States defending 
force of ten battleships, six coast defence monitors, twenty-five 
unarmoured cruisers, thirty merchant vessels fitted for commerce 


ouses, petroleum dock, powerful hydraulic and steam | destroyers, twenty-five torpedo boats, and thirty yachts capable of 
cranes, repairing slip, &c., and the numerous railways in 
direct communication with the quays, canals, and the Upper | method of operations of the attacking and defending fleets, 
Seine, make it a most commodious port for the transit of | assuming (a) that the chief United States seaports are protected 
heavy goods. Foreign shipowners are eager to obtain freights by efficient land defences, and (b) that these ports are in their 
to Rouen, and establish regular lines of transportation to and | Present unprotected condition, 


rp P ; c from the port.—The British Consul-General at Havre describes 
joints, which they claim to be superior to red and white lead | the foregoing scheme as consisting of a canal from a point 


being utilised as torpedo boats. The problem is to devise the best 


Railway signalling.—At a ting of the American Society of 
Civil Engineers in October, Mr. John P. O’Donnell, of London, read 








ii $ ry 0 » : . . i 
between St. Denis and Clichy to Rouen, a distance of 115 | &,P8?*02 5. hallway Signalling,’ which led to considerable discus 
miles. There are to be smaller ports at Andelys, Vernon, 


sion. Mr. O’Donnell, signal engineer for the new man- 
agement at the Waterloo Station in London and for the City and 
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South Londen Electric Catone Railway, has been in this 
country for some weeks, and has inspec a number of the 
principal signal systems in use here. He is strongly opposed to 
the automatic block system which is finding favour on a number 
of roads, and recommends that measures be taken to secure some 
uniformity in signals and codes of rules. This is a matter which is 
new under consideration by the American Railway Association. 
In view of the high speed of heavy ee trains on some of the 
leading roads, and the consequent difficulty of pulling up between 
a distant and home signal, Mr. O’Doanell sugges’ that a slot 
connection should be made with the next signal; but while slotting 
back has been carried out successfully in England, no successful 
apparatus of this kind has yet been introduced here. Distant 
signals, he thought, should be distinctive by night and day, and he 
therefore approved of the American practice of using a green blade 
for the distant signal. There was considerable discussion as to the 
arrangement of signals and the colour of lamps, and it was shown 
that two roads at least use two lamps horizontally for a ‘“‘danger” 
and two lamps vertically for a ‘‘ safety” position, one of these 
roads using white for the ‘‘ danger” and green for the “safety.” 

Tunnel ventilation.—A ventilating plant is being put in for the 
Pennsylvania Railroad tunnel in the city of Baltimore, Md. The 
tunnel is 3600ft. long, with a semicircular arch 27ft. wide and 
22ft. high above rail level. There are two tracks, and the grade 
in the tunnel is 1°35 percent. Near the side of the tunnel is a 
brick chi or ventilating stack 100ft. high above the ground 
and 13ft. 9in. square inside. In the foundation of the stack is the 
fan chamber, 15ft. 6in. in diameter and about 15ft. deep. This is 
vertically under the stack, and has a vertical shaft running in a 
footstep bearing, driven by a pulley at about half its height, and 
carrying on its upper end a Davidson horizontal fan wheel 15ft. 
diameter. From this chamber a passage 15ft. 6in. high and 8ft. 
wide, with a semicircular roof, giving an area of opening of 
117 square feet, runs down to the side of the tunnel with a grade 
oflin3. The fan is driven by electricity, the power house being 
about half-a-mile distant, and the current conveyed by a copper 
wire. Ina brick house at the base of the stack is a 45-horse power 
motor, which by means of a counter-shaft drives the fan at forty- 
five revolutions per minute, giving a peripheral velocity of 658ft. 
per minute. The tunnel cross-section is 
length 3600ft., ora total cubic content of 1,494,000 cubic feet of air, 
which divided by 117 equals 12,796, the length of the air column 
which must pass through the side passage to change the air in the 
whole tunnel. The fan is guaranteed to discharge the total air 
capacity of the tunnel in five minutes, and the velocity of discharge 
must therefore be 42°6ft. per second. 

Honduras Interoceanic Railway.—It is rumoured that there is 
trouble between the Panama Railroad Company and the Pacific 
Mail Steamship Company, and that unless the former accedes to 
the terms of agreement proposed to supersede the present contract, 
the latter will seek for a new interoceanic railway over the isthmus. 
The Honduras Railway is spoken of as the cheapest and most 
probable route. Under the old charter about 50 miles were built, 
extending inland from Puerto Cortez, on the Gulf of Mexico, to 
San Pedro, leaving about 160 to 170 miles to be built to the Pacific 
coast ; the proposed terminus being located in the Gulf of Fonseca. 
The present piece of road is very dilapidated, and would have to 
be rebuilt, and the construction of the whole line would probably 
cost 3,500,000 dols. The ay oe has been taken up more than 
once, and about a year ago an English engineer made an examina- 
tion of the proposed route, but nothing has ever come of these 
revivals as yet ; capitalists being rather wary of Central American 
projects as a rule. Some years ago the Honduras Government 
issued bonds for 27,000,000 dols. for national improvements, 
including the interoceanic railway, but only a very small sum was 
spent on the railway, and the bonds and unexpended millions 
disappeared mysteriously. It is feared that the railway might be 

held liable for 1,000,000 dols. of these bonds, but if not the road 
may be built. An officer of the Honduras Government has been in 
New York in reference to the building of the railway, and a 
concession has been granted. The Panama Railroad is owned by a 
French company, and they do not appear to understand the 
importance of the case, as very often happens when a railway in 
one country is controlled by people in another, the Grand Trunk 
Railway of Canada being a case in point. 

The new United States Army rifie.—The Board of Ordnance has 
made its report upon the details of the new magazine gun for the 
army, adjusting a smaller calibre and rifle sights. The new gun is 
a modification of the Krag-Jérgensen gun, and will be supplied to 
the army and marine corps, while the navy will also change its rifle 
to correspond. It will be manufactured at the national armories. 
For the purposes of supplying the army, Congress has already 
appropriated 400,000 dols. It is hoped to have some new weapons 
by January Ist, and it is probable that a smokeless powder suitable 
for this calibre will have been adopted by that time. The calibre 
of the army rifie will be reduced to °30. is is on the recomenda- 
tion of the Board which had this matter in charge, and which con- 
sidered this calibre one well suited to the military arm, and 
especially adapted to the breech and mi ine mechanism of the 
system selected for trial. Having decided upon the calibre of 30, 
the Board further recommends that the cartridge be the same in 
exterior form and dimensions as that used in the tests which 
resulted in the system represented by the Krag-Jérgensen rifle, 
No. 5 being selected for trial; that the bullet be of lead alloyed 
with tin or antimony, having a jacket of German silver or nickelled 
steel, and without lubricant or cannelures; that the weight of the 
bullet be 220 grains; that the charge be 36 to 40 grains of smoke- 
less powder, or such less weight as will give the above bullet a 
muzzle velocity of about 2000ft. per second with a chamber pressure 
not exceeding 45,000 lb. persquareinch. The cartridges should be 
flangeless. With the cartridge recommended, in the opinion of the 
Board, no provision should be made for reloading by troops. The 
Board is of opinion that a sight for a military arm should be suited for 
use in war, and that with the fiat ae which the trial arm 
gives, there is no necessity for graduations for differences in range 
of less than 100 yards; that a drift or wind gauge is not necessary 
for war pu , and that, as in time of war the arm will be of 
necessity subjected to very hard usage, the sight should be of as 
simple and strong construction as possible. The board recom- 
mended a rear sight of the same general pattern as those used in 
the Krag-Jirgensen magazine rifle No. 5, with certain modifica- 
tions taken from the German infantry rifle. The main features of 
the sight are as follows:—A fixed base, graduated by steps from 
300 to 600 yards; a leaf capable of being turned down, either 
forward or backward, uated to about 2200 yards, and provided 
with notches on the side at every 6 6 graduation for receiving 
the catch of the slide; the face to be bright and to carry blackened 
graduation numbers, as in the German sight. The front sight 
recommended is similar to that of the experimental thirty-calibre 
Springfield rifle of most recent pattern. A front sight cover is 
not considered necessary. The recommendations have all been 
approved by the Chief of Ordnance, with the exception of those 
relating to the sight and the use of a sword-bayonet, which will be 
left open for further discussion, and the necessary instructions 
have been given to carry them out. The magazine gate is hinged 
on the under side, and opens downward. Cartridges are inserted 
in packets of five, the clip holding them together being removed. 
The Board considers the bolt system of closing the breech superior, 
as a single loader, in ease of manipulation, especially with a small 
calibre, to the block closing system, as in the present standard 
Springfield rifle. The Board has approved this gun as an efficient 
single loader, a rapid-fire magazine gun, and as having a cut-off 
aa indicating to the officers which class of fire is being 
elivered. 

East River Bridge.—Two new bridges across the East River, to 
connect the cities of New York and Brooklyn, are proposed by the 
East River Bridge Company, and are to have two or three 
approaches each. They will be steel structures of the suspension 

trusses, and will give a headway of 135ft. at 





type, with stiffening 
the 1 middle, and 120ft, at the pier lines, The headway of the 


15 square feet, and its | 6660-h 


approaches at cross streets will be from 25ft. to 100ft., according to 
the topography. There will be a railway across each bridge, 
together with se te accommodation for vehicles and pedestrians. 
The piers will of masonry to the level of the roadway, and 
above this will be steel towers carrying the cables, The piers will 
be 145ft. by 60ft. at the water line, and the ee eye 
130ft. by 110ft. at the ground line. There will four main 
trusses supported by four cables, extending between the anchor- 
ages, and each bridge will have a double track railway, two road- 
ways, and a promenade, which is the same arrangement as the 
present East River, or Brooklyn Bridge, which bas four cables but 
six trusses. From the anchorag approaches will be steel 
viaducts on masonry piers. The railway tracks will be extended 
on a double track steel elevated structure to connections with the 
elevated railways of New York and Brooklyn. The columns are to 
be on the curb line, supporting cross girders, which in turn a 
the main longitudinal girders. The railways are to be operated by 
steam locomotives, with trains running to stations on the elevated 
railways of the two cities. 

Dumping scows.—The street refuse of New York is loaded into 
scows, which are towed out to sea and dumped in deep water. 
The ordinary deck scows are like very large barges, and carry 500 
to 600 cartloads of refuse and garbage. About twenty-two men 
are needed to unload these scows by shovelling. The self-dumping 
scows are 100ft. long, 18ft. beam, and 94ft. draught. They carry 600 
cartloads of material, and dump this in four or five minutes, only 
two men being required. The scows consist of two air-tight 
pontoons, hinged together at the top, and when released the bottom 
opens out, letting the contents drop away at once. Thecity has 
twenty-three of the ordinary scows and thirteen of the self- 
dumping scows. Experiments are also being made with a garbage 
cremator. 

United States Nary.—The protected cruiser Olympia is ready for 
launching at San Francisco, Cal. She will be the largest war ship 
~ built on the Pacific coast, and her guaranteed speed is twenty 

nots. Her displacement is 5870 tons, and her engines are of 
13,500-horse power. The same works have built the cruisers San 
Francisco, 4083 tons, and Charleston, 4040 tons, and the coast 
defence battleship Monterey, with engines of 10,400-horse power, 
‘horse power, and 5400-horse power respectively. The 
Olympia will carry four Sin. and ten 5in. high-powered breech- 
loading rifles. The Charleston carries two 8in. and six 6in. rifles, 
and the San Francisco twelve 6in. rifles, The secondary battery of 
the Olympia will include fourteen six-pounder, and six one-pounder 
rapid-fire guns, and four Gatii: This secondary battery is simple 
when com d with the earlier designed and rather mixed-up 
secondary battery of the San Francisco, which includes four six- 
pounder, four three-pounder, and two one-pounder rapid-fire guns, 
four Gatlings, and three 37 mm. revolving cannon. The Charleston’s 
secondary battery is about as badly mixed up, consisting as it does 
of four six-pounder, two three-pounder, and two one-pounder rapid- 
fire guns, two Gatlings, and four 37 mm, revolving cannon. These 
two latter secondary batteries require considerable mixture of 
ammunition. To avoid confusion, future secondary batteries are 
being made more homogeneous. The three-pounder gun has been 
discarded, as also the 47 mm. revolving cannon, 











AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 2 
THE total net disbursements in New South Wales for loan 
services to the 3lst December, 1891, were for the following classes 
of services, viz.:— 


Expenditure Total to Decem- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, snp 
OTHER DISTRICTS, 


(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—and yesterda ia 
Wolverhampton, a very general opinion was expressed that rl 

will remain as good as now in iron circles here up to the clos 
the year. Manufactured ironmasters generally have a fair amount 
of work in hand, and some of the concerns are quite active and it 
is thought that the orders now in hand and those yet to come ; 

will provide steady Sy om pe right up to Christmas, This a 
is an encouraging one, and should do something to firm prices—at 
any rate it should prevent iron falling at all between now and the 
end of December. If sellers are judicious there is really no reason 
why things should not remain as firm as at present unti) we " 
into the New Year. Be 

Demand in the sheet iron trade is stronger than for some time 
past, alike for vanising and working-up sorts, and the iron- 
masters in this branch speak more cheerfully. Their mills arg 
working rather more regularly, and there is less disposition }; 
purchasers tc press for further ease in prices, £7 to £7 2s, 6d, Pd 
still quoted for singles, £7 5s, to £7 7s. 6d. for doubles, and £8 to 
£8 5s, for lattens, according to reputation of maker. Galvanised 
sheets are quoted £11 10s. to £11 15s., and in some cases £19 
Liverpool, in bundles, , 

Iron plates aro quiet, at £8 for wagon making and tank sorts 
and £9 to £10 for boiler sorts. But when it is seen that stec} 

lates of Staffordshire manufacture can be at as low as £6 10s, 
or ordinary sorts, and £7 upwards for boiler qualities, it can be 
easily understood how keen is the competition which iron plates 
have at the present time to suffer. 

Some of the bar iron makers this week report better orders, 
Certain of them state that they were never busier. Instances of 
so much activity are, however, exceptional. The qualities of bars 
to which this activity refers are those for which £6 2s. 6d. to £6 5, 
is asked at the present time. Other firms who are producing 
merchant bars at £6 10s. are fairly well off, but the bulk of the 
marked bar houses are not busy at £6 15s. to £7 for their second- 
class sorts, and £8 for their marked bars proper. Tbe commonest 
quality of bare at date are £5 12s, 6d. to £5 15s, per ton. 

Gas tube strip is £5 17s, 6d. to £6, and hoops are without much 
change at £6 10s, upwards for the make of this district, though 
Lancashire hoops for export can be had at considerably lower 


figures. 

The current demand for bedstead strip is hardly up to the 
average. Just now these makers ought to be very busy, but orders 
are somewhat quiet. Prices of this class of iron vary greatly 
according to specification, but may be set down as ranging from 
£6 up to £8 per ton. 

The Globe Ironworks, Walsall, which were recently offered for 
sale by auction, but were withdrawn, have now, it is announced, 
been sold by private contract to the British and Colonial Horse- 
shoe and Machine Co., and are expected shortly to be in full 
operation, The Old-level Ironworks, Brierley Hill, which comprise 
seventeen = furnaces, three mills, and a forge, late the 
om gl of Mr. H. T. Hall, have been purchased by Mr. M. G, 

antle, who will continue to carry on the works as a going concern, 

Much satisfaction has been occasioned this week by the an- 
nouncement that, acting on the recommendation which appeared 
in the recent directors’ report in connection with the Round Oak 
Iron and Steel Works Company, late the property of the Earl éf 
Dudley, it has now been decided to proceed without delay with the 











The twenty-first ‘annual report. of the Auditor-General shows 8 
total balance of Ways and Means in Sydney and London of 
£5,454,058 12s, 9d., contributed by— 


Leans Fund—General loan account .. 
Railway Loans Redemption Fund .. 
Trust Funds .. .. .. «. «. 
Consolidated Revenue Fund 


£ 8. d. 
695,858 9 11 

.. 75,000 0 0 
.. 4,472,526 19 10 
210,673 3 0 


£5,454,058 12 9 

The Victorian revenue returns for the first quarter of the 
financial year show the total receipts to be £1,807,711, being a 
decrease of £100,133 as compared with the corresponding quarter 
of last year. The railway receipts were £654,336,a decrease of 
£67,946, notwithstanding that the increased freights have been in 
operation the whole quarter. 

The South Australian revenue returns for the past quarter show 
the total receipts to be £540,880, as against £608,355, the prin- 
cipal items being— 











September September 
quarter, 1892. re 1891. 
£ 
OO eS a ee oe 151,290 164,679 
Probate and succession duties 6,026 4,462 
CC eon. pir ne) mk! we ie 6,822 6,296 
Public works and services (the last 

amount includes postal & telegraph) 306,728 857,909 
Railways and tramways.. .. .. .. 221,185 278,189 
SS eae 10,799 11,371 

Navat ENGINEER APPOINTMENTS.—The following appointments 

have been made at the Admiralty :—Engineers : illiam E, 


Hoskin, Frederick C. Williams, and Thomas W. S. Murray, to the 
Mercury, to date November 17th ; Henry T. Yeats, to the Land- 
rail, Alfred Hart, to the Hibernia, additional, James R. Roffey 
to the Cordelia, William C. Burnett, to the Royal Arthur, an 

Francis W. Highton, to the Crocodile, to date November 8th ; 
William F. Turner, to the Pelican, to date November 12th ; an 

Allan H. Slade, to the Beagle, undated; Albert E. Travis and 
Richard W. Toman, to the Victor Emanuel, Arthur S. Crisp, to the 
Alacrity, Sidney G. Haddock, to the Satellite, William W. Law- 
rance, to the Pigmy, and Charles Longton, to the Bellerophon, to 
date November 17th; Cuthbert R, Roger, to the Plover, Frederick 
Wise, to the Redpole (temporarily), and Harry C. M’Lean, to the 
Caroline, undated ; Samuel Goodbeer, to the Trafalgar, and Ethel- 
bert 8. Silk, to the Royal Oak, to date November llth. Assistant 
engineers: Walter F.. Mitchell, to the Neptune, to date November 
17th; Harry Lashmore, to the Tamar, undated; Albert G. V. 
Salter, tothe Beagle, to date November 12th; Walter J. Leighton, 
to the Blake, to date November 8th; William Denbow, to the 
Leander, and Charles F. Dann, to the Severn, to date November 





17th ; Walter S, Westbrook, to the Grafton, to date November 
11th. 


Head of service. Expenditure “ erection of a plant for the manufacture of steel. The cost of the 
| in 2801. prior to 1891. ber Sist, 1891. | new works is estimated at £50,000, and within the last fortnight 
| £ . 2 £ a4! ¢£ s. a. | over £16,000 worth of machinery has been purchased. It is 

Railways and tram-| | intended to proceed with the erection of the works as speedily as 
ways... .. .. ..| 8,096,289 16 7 |32,486,102 5 4 85,582,392 111] possible, and the directors consider they will be in a position to 
son gan --| 40,000 0 0 pny : : | or : ; manufacture steel second to none in Staffordshire. 

ser ge =m ergo ee, It is understood that the operations are being steadily completed 

Harbours and rivers..| 334,349 15 1 | 2,796,763 14 9) 3,131,113 9 10 
Roads and bridges | 75,826 2 8| 625,955 7 1| ‘701,281 9 9| St the works of the Patent Shaft and Axletree Company, at 
Sewerage works.. ..| 307,088 17 6 | 1,236,816 10 8| 1,543,905 8 2] Wednesbury, for the starting of an immense mill for rolling 
Water supply .. ..| 441,422 2 7 | 3,887,871 12 3) 3,779,293 14 10 | Siemens soft steel plates up to /ft. and 8ft. wide. When the new 
Works and buildings) | mill is in operation the company will be able to manufacture all 
(Government archi-| P ee its own steel, an advantage the importance of which cannot be 
a... TG a 177,040 10 7 | 969,897 17 11 1,146,988 8 6 | over-estimated. At present the company is so busy on steel 
‘itary 715 ; | 7 girders that they are compelled to buy large quantities from Scot- 
Buildings for pathic, Oot 29 S| 804,581 10 9) 1,018,078 6 0) Tand. It is stated that the company will be supplied from Glasgow 
instruction purposes) 200,468 12 8 | 408,168 710 608,637 0 1] with a powerful set of engines for the new mill working up to 1001b, 
—— | ams | 05414 5 | ne pa d bo tend latel rted 
ment... .. .. .- 195 5 _ 195 e pig iron trade maintains the steady position y reported. 
eee . aa = : essa’ o ef ame = 2 ; New sales are not large, but small lots continue to change hands 
Public sake Geant i —e eae freely in satisfaction of consumers’ necessities up to the end of the 
land, prior to 10th } year. Sellers express themselves as fairly satisfied with the 
December, 1859... | _ 49,855 8 6 49,855 $ 6| present situation, and they entertain the belief that with the 
| — pening of the New Year buying will be again vigorously pursued. 
£/ 5,081,500 10 6 |47,522,836 17 5 | 52,604,337 7 11] Prices of Midland sorts are upheld by the shortness of make and 


by the prospect of continued firmness in the coal market. a 
shires are this week mostly quoted at 45s, 9d. to 46s, and 46s. 3d. 
per ton, and Northamptons 45s, to 46s.; Lincolns are nominal at 
48s.; Staffordshire pigs are 36s. 6d. upwards for cinder sorts, 45s, 
to 46s. for part-mines, and 60s, for hot-air all-mines, 

The result of the Presidential election in America is rded 
as promising for the future of the Staffordshire iron trade, and 
ironmasters are commenting with gratification upon the fact that 
of hoops, sheets, and plates, we shipped to the United States last 
month more than four times the quantity sent there in October of 
last year. Our exports of tin-plates showed an increase of 44 per 
cent. in value upon the corresponding total of last year. Local 
steelmakers note with equal satisfaction that of steel we have sent 
to the United States this year £37,000 worth more than last year. 
Our hardware shipments to the same market show an excess for 
the ten months of £12,000, and our American exports of machinery 
so far this year total £843,895, compared with £787,434 for the 
co! nding period of last year. 3 

With regard to the general machinery trades of Birmingham at 
date it cannot be said that there is a great deal doing for the ex- 
portmarkets generally, but the homedemand is fairly good. Steam 
engines are in tolerably fair call both for home and export, including 

it engines and factory motors. Steam and manual pumps are 

ing purchased largely—principally to supply colonial wants and 
for pS aden to other distant markets, 

The manufacture of sporting guns by the Birmingham manufac- 
turers by machinery on the interchangeable system is extending. 
This development appears to have passed the experimental stage, 
as the orders arriving both for home and export exceed the present 
powers of production. Machine-made revolvers for army use con- 
tinue in steady request, and the Government orders for magazine 
rifles assure regular employment at the local factories for a couple 
of years to come. 

n the nut and bolt trade makers have considerable stocks. The 
introduction of improved machinery has so facilitated the produc- 
tion of these articles that the supply appears to be considerably in 
excess of requirements, and manufacturers are complaining of the 
manner in which prices are cut down. 

A considerable amount of work is being turned out by the heavy 
ironfounders, but steel castings are not being ordered to any con- 
siderable extent. As a rule the light ironfounders are doing 4 
good business, the hands being fairly well employed in the output 
of a large variety of articles made of malleable iron, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—A dull depressed tone continues throughout both 





the engineering and the iron trades of this district, whilst the 
steel industry is perhaps in the most unsatisfactory position of all. 
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With here and there an exception, ie establishments are 
short of work, and several of the leading firms, who are generally 
the last to feel the falling off in trade, continue week by week to 
suspend workmen, whilst many of the smaller establishments have 
little or nothing to do. This applies to the general run of machine 
tools, to locomotive builders, machine makers, and the ordinary 
descriptions of engineering work. Heavy stationary engine 
builders in most cases continue fairly off for work, and boiler- 
makers report a moderate number of orders still coming forward, 
but they have to be competed for at low prices, The probability 
of a protracted and gradually widening area of stoppage or short 
time in the cotton trade, which, as intimated last week, may pro- 
pably extend through the present year, does not improve pros- 
ts, and the immediate outlook in all branches of the iron trade 
continues most discouraging, the only feature which seems to afford 
any ground for hopeful anticipations being the very decided Demo- 
cratic victory in the United States, which has encouraged the 
general belief that it will result in a substantial relaxation of the 
present high protective duties, that may again give an opening for 
British exports to the States, but this is a possibility which, in we d 
event, cannot be realised for some time to come, and upon whic 
it would be unwise to base any great expectations, 
Business on the Manchester iron market continues to drag on in 
the same unsatisfactory fashion that I bave reported for some time 
past, and although there wasa full average attendance on Tuesday, 


transactions of any weight were only put through in very excep- 


industry of the country. Mr, Peace was one of the best-known 
men in the coal trade of the kingdom, and his books on mining law 
have been standing authorities. He was secretary to the Mining 
Association of Great Britain, the Wigan Coal and Iron Company, 
and the Lancashire Coal Association, legal adviser to the Mining 
Societies and Companies, and the mainstay of the Wigan Mining 
Institute, whilst only a month back he was elected to the presi- 
dency of the Manchester Geological 7) The Manchester 
Association of Engineers has also lost one of its oldest members, 
and ata heretyars ag Saturday a vote of condolence was passed to 
the relatives of Mr. James Taylor, who had been a member of the 
Association since 1878, 

A quiet tone is reported generally throughout the coal trade, 
with, if anything, rather an easing down in prices. The better 
qualities, suitable for house fire purposes, are moving off only in- 
differently, and representatives of collieries are in many cases 
prepared to give way 6d, upon their full list rates, to clear away 
surplus supplies. At the pit mouth best Wigan Arley coal scarcely 
now averages more than 123, to 12s, 6d., Pemberton four-feet and 
seconds Arley, although generally quoted at 10s. 6d., are not exactly 
firm at this figure; and common house fire coals could be readily 
bought at 8s. 6d. per ton, although 9s. is quoted at many of the 
collieries, Common coals still hang upon the market, owing to 
the depressed condition of the iron trade and other coal-using 
industries, and steam and forge coals do not average more than 7s. 
to 7s. 6d. at the pitmouth. e stoppage of the cotton mills in 





tional cases, absence of either inquiries or busi of any 
being the general report. The hardening of prices during the 
week in the warrant markets at Glasgow and Middlesbrough seems 
to have no appreciable effect here, except that perhaps in odd 
cases inquiries which might otherwise have been held back are 
put forward, but any higher prices are not obtainable, and, indeed, 
some brands of Scotch iron are, if anything, rather easier. Local 
and district makers still report only a very limited amount of 
buying going on, and except as regards Derbyshire makers, who 
are still apparently independent about this market, prices show, if 
anythirg, a want of firmness, Lancashire makers have given away 
quite 6d, upon their recent quotations, and do not now quote more 
than 44s, for forge, to 45s. 6d. for foundry, less 24, with Lincoln- 
shire iron averaging about 42s, 6d., and 43s, for forge, to 44s. and 
44s, 6d. for foundry, less 2, delivered Manchester ; but these prices 
do not seem to tempt buyers to Five orders of any weight, and 
Lancashire makers are practically booking no orders of any 
moment, o— where they have customers in the more immediate 
neighbourh of their furnaces, and consequently some sub- 
stantial advantage in the rate of carriage. As regards outside 
brands, one or two moderate transactions are reported in Middles- 
brough, but 46s, 4d. net cash represents the full figure obtainable, 
and in Scctch iron, Eglinton is still obtainable at 47s. 6d. to 
47s, 9d., and Glengarnock is quoted at 48s, net, prompt cash, 
delivered at the Lancashire ports, 

Finished iron makers report but very small weight of business 
coming forward, and in most cases forges are only with difficulty 
barely kept going. Lancashire makers still quote £5 15s. for 
bars delivered in the Manchester district, although, in some cases, 
under this figure would be taken ; and prices have an unquestionably 
downward tendency. North Staffordshire bars are readily obtain- 
able at £5 15s., although £5 17s, 6d. is still quoted by one or two 
makers ; sheets remain at £7 5s, for Lancashire, and £7 7s. 6d. for 
Staffordshire ; and hoops at £6 5s. for random, up to £6 10s. for 
special cut lengths delivered in this district. 

Extreme depression is reported both in raw and manufactured 
steel, with a continued decided weakening tendency in prices, 
Haga Aug co hematites scarcely now average more than 56s, 
to 56s, 6d., less 24, and for quantities less would be taken, whilst 
steel billetts are readily obtainable at £4 7s. 6d. net cash, 
delivered Manchester, and although local and district makers 
still quote £4 10s,, they would be pre to entertain 
offers where business could be got. it to manu- 
factured steel, should the suggestion which has recently been 
put forward to introduce steel framing, and other structural steel 
more largely into the construction of buildings, meet with any 
favour, certainly it could not be carried out under more advan- 
tageous conditions than at present, as nearly all descriptions of 
manufactured steel could now be bought at exceptionally low 





rices—in some cases perhaps lower than has ever been known | h 


fore. The better — of steel boiler plates are scarcely 
fetching more than £6 12s, 6d. per ton, delivered Manchester, 
where orders of any moment come upon the market; whilst 
common — for tank and bridge purposes, and steel angles, are 
obtainable at under £5 10s. per ton, delivered here; and I under- 
stand that steel plates for the Watkin Tower are being supplied at 
something like £5 7s. 6d. per ton, delivered. In rolled steel 
girders some extraordinary say? are also now being taken, and I 
may mention that an order for 500 tons required in the construc- 
tion of some artisan dwellings in Manchester-—which was settled 
last week—was placed at £5 2s. 3d. per ton, delivered here ; this 
extraordinarily low figure being taken notwithstanding that special 
rolls will have to be turned for the particular section of girder 
Pi ae The next lowest quotation was £5 2s. 6d., and the 
Belgian makers quoted £5 4s, 6d.; whilst two leading English 
firms, who thought they were making a specially low cut, quoted 
£5 15s.; but of course were —— out of the competition. 
‘The reports issued by the trades union organisations connected 
with the engineering industry show, as anticipated last week, a 
further increase in the number of unemployed ; although not to 
anything like the extent as those for the previous month. The 
returns of the Amalgamated Society of Engineers now show 
between 7 and 8 per cent. of the total membership in receipt of 
out-of-work support, and in the Manchester district. the number of 
unemployed members is even still greater, amounting to about 9 
per cent, of the local membersbip. ‘The reports as to the condition 
of trade also continue very unsatisfactory, and in all the important 
engineering centres the returns are to the effect that trade is 
either moderate, declining, cr bad. Recently I referred to the 
fact that the membership of the Amalgamated Bociety of ineers 
was on the decrease, and there has been a very substantial loss of 
membership during the last few months, which is perhaps only 
what might have been expected from the present heavy contribu- 
tions required from the members, and the large number of them 
on short time. The returns for the last month, however, show 
a slight improvement, and the number of members may be said to 
be now remaining about stationary. The report of the Steam 
Engine Makers’ Society also shows a slight increase in out-of-work 
members, there being about 4 per cent. of the total membership 
in receipt of donation benefit, but the increase is chiefly from the 
marine centres and in this immediate district, The proportion of 
unemployed members is considerably under the average gene- 


rally. 

The election of Mr, Cleveland to the presidency calls to mind a 
somewhat amusing incident, and practically the fulfilment of a pre- 
diction during the visit of the Iron and Steel Institute to the 
United States. A party from ‘Car A,” which was main! appro- 
priated by members from this immediate district, had been favoured 
with an interview with President Harrison at White House, when 
they were informed that Mr. Cleveland was staying at an hotel 
opposite, and wishing, of course, to see all the sights, they solicited 
an interview with Mr. Cleveland, which was ily granted. Two 
of the party, who are well-known representatives of the Lancashire 
engineering trades, and constant attendants on the Manchester 
Exchange, were engaged in conversation with Mr. Cleveland, when 
one of them jokingly nudged Mr, Cleveland in the side, accom- 
panying this with a very heartily-expressed opinion that he ought 
to be in the house opposite, and that he rl see they would get 
him there at the next election, a compliment which Mr. Cleveland 
Yery good-humouredly accepted, expressing at the same time the 
hope that their good intentions might be realised. 

@ sudden but not altogether unexpected death of Mr. Maskell 
Willie Peace, of Wigan, which took place last week at his resi- 
ence in Southport, will be deeply regretted all through the mining 


the IL hire district is necessarily having considerable effect 
upon the demand for engine fuel, and large quantities of slack are 
in some cases being thrown on the hands of colliery owners, but so 
far prices have been fairly maintained, and at the pitmouth 
average about 6s, 3d. for burgy, 5s, to 5s, 3d. for best slack, 4s. to 
4s, 3d. for medium, and 3s, 3d. to 3s, 6d. for common. In the 
shipping trade only a moderate business doing, with prices low, 
good qualities of steam coal not averaging more than 8s, 6d, 
7 8s, a delivered at the Garston Docks or the High-level, 
iverpool, 

Barrow.—There has been but a very small business during the 
week in hematite qualities of pig iron. The demand on local 
account is not so full as it was some weeks ago, and there is next 
to nothing doing in foreign or colonial account. There is quite a 
disposition on the part of consumers to confine their purchases to 
the actual rate of consumption, and forward sales are quite the 
exception of the general rule. The consumption of Bessemer iron 
is fairly maintained by steel makers in the district, and by the 
consumption of the Yorkshire and Scotch districts; but there is 
not much prospect of a good trade during the winter, as there is a 
general shrinkage of requirements, and no definite hope of any 
change for the better at an early date. Makers are asking 48s, to 
49s, per ton for parcels of mixed Bessemer numbers net f.0.b,, but 
warrant iron can be bought at 46s, 104d. net cash, and the disposition 
of the market is in the direction of still cheaper prices. Makers 
find that it is almost impossible to make iron at a profit at present 

rices, and they are not getting much relief in cheap raw material. 

t is probable that the production of iron will be curtailed before 
Christmas, as stocks are accumulating, although only forty-one 
of seventy-five furnaces are in blast. Stocks this week have been 
increased 650 tons, and they now stand at 37,446 tons in warrant 
stores. Makers hold very few stocks, 

Steelmakers are only busy on heavy rails, and even in this 
department there is but a very quiet trade. In Cumberland 3000 
steelworkers have been thrown out of employment in consequence 
of alleged scarcity of orders, It is understood that Connell and 
Co. have plenty of orders, but they are not for prompt delivery, 
and it is 5 Ay h labour and cheaper supplies of raw 
material should obtained before these orders can be tackled 
profitably. The other departments of the steel trade are all very 
quiet, and very few orders are in the market. Shipbuilding steel 
and tin-plate bars are in less demand, and other departments of 
the steel trade are practically at a standstill. 

Shipbuilders and engineers require new orders if the activity 
they have shown for some years is to be maintained; but the 
demand for new tonnage is quiet, and is likely to remain so for 
some months, 

Iron ore is easy to buy at 8s, 6d. to 9s. net at mines for ordinary 
qualities, but the trade is poor. Another cargo of Spanish 
ematite has arrived at Barrow, and has been bought, delivered, 
at about 8s, 6d. per ton. 

Coal and coke are quieter and easier in price. Coke is now 
quoted, delivered at West Coast furnaces, at 18s, per ton. 

The stocks of hematite warrants have been increased by 650 tons, 
and now represent in the aggregate 37,746 tons. 

The shipments of iron and steel from West Coast ports for the 
week represent 13,067 tons, compared with 16,013 tons last year 
in the same week, a decrease of 2946 tons. Up to date 627,280 
tons have been shipped, against 835,530 tons last year, a decline of 
208,250 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE weather continues very open, and the result is at once 
apparent in a diminished tonnage to the metropolis. The difficulty 
before the coalowners is to keep their pits fully employed whilst 
at the same time maintaining prices. Complaint is heard of the 
k of petition in the northern coalfields, where resolute 
efforts are being made to make up for what was lost during the 
great Durham strike. A significant feature is a tendency on the 
part of purchasers to decline contracts at present rates. It is 
evident that nage expect prices to be lower. In the local papers 
there are signs that colliery proprietors are not quite certain about 
the action of each other. Speeches are made at public meetings 
in which the gas committees of Leeds and other large 
towns are stated to have made ‘‘victims” of several local 
coalowners, and a warm controversy has ensued. The fact 
appears to be that certain gas committees of Midland corpora- 
tions have been able to place their contracts on somewhat easier 
terms than formerly. The coalowners who ‘‘cut in” at the lower 
figures are, of course, promptly known, and their action warmly 
resented. Silkstone coal for London and other large centres of 
consumption is making lls. 6d. to 12s, ; Barnsley thick seam coal, 
10s, 3d. to 10s. 6d.; but Flockton, 10s, 6d. to 11s, ; Parkgate, 9s. to 
9s. 6d. ; other qualities, 9s, to 9s. 3d. per ton—all at the pits. 
There is a fair demand for steam coal, but the Baltic trade appears 
to be over for the season, October was an unusually good month 
for district collieries. Prices were as high at one time as 10s. per 
ton ; they now rule, for good qualities of steam coals, from 9s. 6d. 
to 9s, 9d. The dispute in the cotton trade will affect manufacturing 
fuel, for which 5s, to 5s, 3d. for slack, and 2s, 9d, to 3s, for smudge 
are obtained. Coke is from lls, 6d. to 13s, per ton, and a fair 
business doing. 

No change is reported in the heavy trades, Hematites remain at 
55s. per ton ; forge irons, 44s, per ton. Railway material showing 
a serious falling off, the outlook isnot one whit more cheerful. The 
manager of a large establishment, who has been familiar with 
Sheffield trade for a quarter of a century, told me in the course of 
my inquiries this week, that there was not the slightest chance of 
any improvement during the present year. His experience is that 
unless there is a revival at the end of September or inning of 
October, the depression is certain to continue until next March. 

The cutlery, silver, and electro-plating houses are at present 
pretty briskly engaged on season orders, which scarcely come 
into the jar routine of work. Compared with the correspond- 
ing period of previous years, the general agreement is that less is 
doing. The principal of one of our largest silver houses, on the 
other hand, states that business is very good ; but I expect he is 
referring chiefly to his own establishment, which is rarely in lack 
of good orders from all parts of the world. I know that there 
are many unemployed in the town, and still more on ‘‘stint.” 
The question of relieving the distress will be one of the earliest to 




















Our trade with the East bas again been adversely affected by the 
exchange, which has once more gone down. The Indian buyers 
require orders to be executed in Indian currency, the cost of 
carriage, insurance, and all other expenses, to be borne b the 
manufacturer or merchant. The native is thus free from all risk 
of fluctuations of exchange, or expense of transit, and knows pre- 
cisely what there is to pay. The Indian market is far from being 
satisfactory ; what with the depreciation in the value of the rupee, 
and the successful enterprise of our German rivals, the Sheffield 
firms are having but a poor return here, ¢ 

The scarcity of ivory is causing quiet stocking in this district. 
In one ivory cellar this week I saw ivory to the value of £20,000. 
There are other firms with large stocks, but nothing to equal that 
amount. In one important establishment here, | remember being 
told, on making inquiries for a series of industrial articles several 
years ago, that the produce of 800 elephants was necessary to keep 
them supplied with ivory for handling their goods and other 

urposes of theirtrade, It struck me to ask again this week, and 
Fon told that, in spite of all the substitutes so freely used, the 
firm now required the tusks of 1280 elephants to meet their yearly 
requirements. 

he Government Ordnance Stores Department are again asking 

for supplies of files, rasps and rubbers, razors, clasp knives, &c. 
The average annual uirements of files, rasps, and rubbers are 
about 188,000; 240, razors and cases; 32,000 clasp knives; 
5000 knives with marline spike ; 250,000 table knives, 250,000 
forks, 569 carvers, 310 carving forks. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THouGcH trade generally is not actually any more satisfactory 
than it was, and commercial men are everywhere expecting an 
unfavourable winter, yet there has this week been seen a spurt in 
the pig iron trade, which, however, does not deceive experienced 
men and induce them to believe that the worst has been reached, 
and that better trade will henceforth be reported, though some- 
times a revival has made its appearance in the latter part of the 
year. This week more inquiries have been reported for pig iron, 
orders are more readily given out, and prices have improved; but 
the better state of business has been entirely confined to the pig 
iron trade, and a revival would hardly commence in that depart- 
ment. The buyers do not believe in the permanency of the 
change, for while they are Lagearype | for early delivery they 
are not frightened into giving out orders for forward delivery, 
and would rather wait to see what bottom there is in the 
improvement, To the majority of people the larger demand and 
the somewhat better prices seem to be due to the operations of 
speculators, who having sold warrants heavily for delivery at a 
fixed date which is now near at hand, and having delayed 
“covering” these sales so as to get all they could by waiting, are 
now endeavouring to purc the iron to fulfil their contracts. 
Holders knowing that these speculators must buy, have naturally 
raised their prices, but when the “‘ bears” have got what they 
require to meet early wants, the prices will in all probability once 
more drop. It is certainly too soon yet to say dogmatically that 
a revival Se commenced. Doubtless the outcome of the American 
Presidential election has made our commercial horizon a little 
brighter, but it is not likely that we shall hear of any material 
modification of the tariffs until the close of the next year at 
socnest. It is a little premature to be re-opening works, as some of 
the Welsh tin-plate manufacturers are, on the strength of the 
trade that may be expected to come to them when the duties are 
modified. But Cleveland makers have no reason to quarrel with 
the Welsh manufacturers on this account, for by their action they 
benefit the trade in this district, which sends to them considerable 
quantities not only of pig iron but also of steel billets, and pro- 
ducers here can do with the cust It is satisfactory also to see 
that the Cleveland makers are ining their footing in 
Scotland, their prices having reached a point at which Cleve- 
land iron is, as a rule, cheaper to the Scotch consumer than 
native brands. Thus the shipments from the Tees to Grange- 
mouth have been larger this month than in any month this 
year, and the stocks are not likely during November to increase as 
much as in October, though as a rule they decrease in October and 
increase in November, when the shipping season is virtually over. 
But it is not this year; in fact, the exports are the largest that 
have been reported in any month so far in 1892, partly because 
the weather was so bad in October that a large quantity of iron 
that should have been shipped could not be sent away, and the 
arrears of deliveries have now to be made up. The exports are 40 
per cent, heavier than in October. 

The improvement which is noticeable in ction with Cleve- 
land pig does not appear to have extended itself to the hematite 
trade, in which the production is too heavy and prices are droop- 
ing, because while the consumption has been declining the produc- 
tion has been increasing. Those who have been making hematite 
\ must for a long time have been doing fairly well; and this has 
induced so many firms to put furnaces on this description of iron 
as to overdo the business, and so bring down the prices 
as to leave little profit for anybody. It is noticeable that, 
while the selling prices of hematite have recently declined 
8s. to 4s, a-ton, the cost of materials has not diminished, 
but has rather increased, coke having become dearer, and 
13s. 8d. per ton has to be paid for Durham blast furnace coke, 
delivered at the furnaces, which recently could have been got for 
12s, 9d. Ironmasters are making complaints about the dearness of 
Durham coke, when all the time it has been brought about by their 
own action; they have put on so many furnaces that it has been 
difficult for coke manufacturers to keep them supplied, and 
naturally these latter have taken the opportunity to put up the 
prices. The only way to get cheaper coke is to reduce 
the number of furnaces in operation, for the production of 
coke is not likely to be materially increased, the fact being 
that nearly all the available ovens are working, and there is 
not enough inducementtoconstruct any more, the reason being that 
though coke prices are comparatively so high, they do not yield 
much profit to the manufacturers, seeing that wages are high. At 
Binchester Colliery, near Bishop Auckland, forty additional coke 
ovens have been re-sta this week. The ironmaster complains 
that the quality of Durham coke is not what it used to be, and 
in addition to paying a higher price for it, he has to be content 
with a lower quality. Formerly he got a better quality at 8s, 6d, 
per ton delivered at his furnaces than that for which he is now 
paying 13s.; the old coke contained no more than five per cent. of 
ash, the present coke usually has nine or ten per cent., in addition 
to which it is more porous, more easily broken, and less able to with- 
stand the attacks of the gases of the blast furnace. Coke is certainly 
now-a-days not up to the standard which gained for it the reputa- 
tion as the best fuel in the world for blast furnace purposes. The 
fact is, that the best coking coal seams in Durham are almost 
exhausted, and the inferior coal now employed costs more, so that 
it is hardly likely it willever again be as cheap as it was in 1876 and 
for some years afterwards. ‘he coke now made is lesssuitablefor 
blast furnaces, as it is not so hard, on account of the inferior coal 
used, and the ovens being drawn thrice instead of twice per week. 
Another reason why more coke is not made is that the owner can 
sell the coal to better advantage as it is. 

The prices of Cleveland pig iron are stronger than they have 
been for some time past, there having been a rise of 6d. per ton in 
No. 3, and of 3d. in other qualities since the end of last week, the 
general quotation for No. 3 for prompt delivery having advanced 
to 37s. oa. per ton, f.o.b.; No. 1 is 40s. 6d.; No. 4 foundry, 
36s. 9d.; grey forge, 36s. 3d.; mottled, 35s, 9d.; and white, 
35s. 3d., all prompt delivery, with makers able to realise these 
PS ppt though for the lower qualities business might be done at 

. less. Buyers of Middlesbrough warrants have advanced their 
offers 10d. from the lowest point which was attained last week, 











which the new Mayor must address himeelf, 


and makers have raised their rate by 44d. The demand for forge 
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qualities is not so good as it is foundry, because the requirements 
are chiefly for forge on account of the local finished irenworks, and 
these, there is no doubt, are working very badly, there being not 
more than two or three establishments which are employed 

larly full time. No. 3 and No. 4 foundry, which are largely 
shipped, are being taken more freely. In hematite the weakness is 
considerable, and 46s. per ton for prompt f.o.b. delivery is all that 
will be paid for mixed numbers, At the Tees-side Ironworks, 
Middlesbrough, one of the furnaces recently relighted has had its 
production stopped for a time, owing to the scaffolding of the 
materials inside. 

The finished iron and steel trades do not improve, but rather grow 
worse. Iron ship plates can now be had at £4 15s ; steel ship 
plates, at £4 17s. 6d.; iron and steel angles, at £4 17s. 61.; and 
common iron bars at £5 2s. 6d., all less 24 per cent., and f.o.t. It 
is curious to see angles dearer than plates, for they are usually 103. 
per ton cheaper. Plates cost at least that much more to make 
them, there being much more waste. Competition is much keener 
in the plate than in the angle trade, there being fewer manu- 
facturers of the latter. Messrs. Dorman, Long, and Company, 
Britannia and West Marsh Iron and Steel Works, Middlesbrough, 
in the last financial year ending September 30th, made a net profit 
of about £53,854, and their dividend is 64 per cent., as compared 
with 74 per cent. for the previous year. The firm have erected 
new steel furnaces and other machinery, which will increase the 
production of the works by 50 per cent., as well as reduce the cost 
of manufacture. Heavy steel rails are quoted £4 to £4 5s, net at 
works, and mills are well occupied, but on old contracts only, there 
being no new orders forthcoming. 

At the annual meeting of Messrs. Samuel Tyzack and Co., 
Monkwearmouth Ironworks, Sunderland, the directors stated that 
owing to the stoppage of work during the dispute in the Durham 
coal trade the sales for the year had only reached £87,264 10s. 10d., 
as against £116,395 4s. 7d. in the previous year, and the gross 
profits for the year were £4904 13s. 5d. A dividend of 6 per cent. 
was declared. 

The shipbuilding industry is no better, and the number of men 
out of work continues to increase. Mr. Christopher Furness, M.P., 
of the firm of Furness, Withy, and Co., iron and steel ship- 
builders, Hartlepool, has been over to America, and it is said he 
has there secured orders for three large steamers, His firm had 
their last vessel on the stocks. The engineering trades are very 
slack more especialiy the marine engineering. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron warrant market was exceptionally strong 
in the early part of this week. A steady upward movement took 
place in the prices of Scotch warrants, which advanced beyond 42s, 
cish, a figure which has not been touched for some time. The 
downward course of Cleveland and hematite pigs was arrested, 
and some recovery took place. 

The shipments of pig iron from Scottish ports in the past week 
have been 5363 tons, against 5283 in the correspynding week of 
last year. There was dispatched : Australia 365 tons, Holland 355, 
United States 125, South America 12, France 126, Belgium 50, 
Spain and Portugal 110, other countries 260. The coastwise 
a? being 3450 tons, compared with 2483 in the same week 
o! > 

The prices of pig iron are as follow :—G.M.B., f.o.b. at Glasgow, 
No. 1, 42s. 6d. per ton; No. 3, 42s. 3d.; Monkland, No. 1, 433. 6d.; 
No, 3, 42s, 6d.; Carnbroe, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Clyde, 
No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie, No. 1, 51s. 3d.; No, 3, 
47s, 6d.; Summerlee, No. 1, 52s. 6d.; No. 3, 46s. 6d.; Calder, 
No. 1, 51s. 6d.; No. 3, 48s.; Langloan, No. 1, 53s.; No. 3, 46s. 6d.; 
Coltness, No. 1, 55s, 6d.; No. 3, 48s, 6d.; Glengarnock, at 
Ardrossan, No. 1, 49s. 6d.; No, 3, 46s. 6d.; Dalmellington, No. 1, 
493.; No. 3, 46s. 6d.; Eglinton, No. 1, 478.; No. 3, 46s.; Shotts, 
at Leith, No. 1, 53s. 6d.; No. 3, 49s, 6d.; Carron, at Grangemouth, 
No 1, 53s.; No. 3, 47s. 

There is no change in the number of furnaces in blast, which is 
seventy-seven, compared with seventy-six at this time last year. 

The output of hematite pig iron is believed on all bands to be 
considerably greater than the current consumption, but makers are 
evidently of opinion that it will ultimately be to their advantage to 
produce more of this class of iron than is necessary for present 
wants. The price is about 50s. per ton, and only a few years ago 
hematite was nearly double that figure. ere has been more 
doing in the importation of hematite ore from Spain, a number of 
steamers having been chartered within the past week at 63, to 
63. 14d. per ton. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced machinery to the value of 
£27,000, of which £6550 was sewing machines, there being also 
steel goods worth £13,000 and miscellaneous iron goods £42,220. 

The prospects of the pipe founders are encouraging. A number 
of contracts are in sight, and among those fixed is one for large 
main pipes required by the Corporation of Glasgow to convey the 
water from the new Craigmaddie reservoir to the city. 

Tube-makers report a little more inquiry, both for the home 
trade and for export, but there is still much room for improvement 
in this branch. 

The business in iron sheets continues good, the works having 
fall employment, with the prospect of this lasting till the end of 
the year, by which time it is considered additional work will be 
forthcoming. Prices of iron sheets are on the basis of £7 7s. 6d. 
for singles, less 5 per cent. discount. 

The steel trade is still depressed. 
renteane | out of the market, not being prepared to follow the 
downward course of prices further. The North of England makers 
are cutting under the prices here, and taking orders for delivery on 
the Clyde. How this is done consistently with profitable working 
does not appear very plain. At least our makers do not seem to 
be able to account for it. Prices of steel are on the basis of 
£5 10s. for ship plates, less 5 per cent. for delivery in Glasgow 
district, and this rate is merely nominal as far as several of the 
best companies are concerned, as they have not accepted work at 
that figure. They admitthat the current quotation is no better. 

The finished iron trade is very quiet. The orders coming to 
hand are insufficient to keep the works going full time. Trade is 
from hand to mouth, scarcely anything being done for forward 
delivery, Common bars are quoted, ‘the lowest grade, £5 10s.; 
second grade, £5 15s; highest grade, £5 17s. 6d.; best bars 
ranging up to £6 7s, 6d., all Jess the usual 5 per cent. discount for 
cash in one month. 

The coal trade does not improve, yet there is a fair business 
doing. Main and splint coals are steady. Ell about maintains its 
position for shipment. There is a very good demand for the better 
sorts of house coals. Steam coal is difficult to sell, and gas cannel 
coal is also at a discount, owing to the large quantity of splint 
which is now used in the gas works. Prices f.o.b. at Glasgow 
are :—Main coal, 7s.; splint, 7s. 9d.; ell, 8s. to 8s. 3d.; steam, 9s. 3d. 
to 93. 64. per ton. 


Some of our makers are 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE steam coal trade has been quieter, and all] through the 
district the signs of slackness were to be seen during the past week 
at collieries, on the railways, and at ports. The total coal ship- 
ments from Cardiff during the week only totalled 237,107 tons, 
which is much below the ave’ . Of this total, 131,803 tons fell 
to the share of the Bute Soke. In the early part of the week 
there was an evident tendency of prices todroop. This, later on, 
disappeared, and mid-week on "Change at Cardiff more firmness 
was perceptible, and prospects of a busier time were di and 
generally admitted. Latest quotations were:—Best steam, 10s. 3d. 
to 10s. 6d.; seconds, 9s, 9d. to 10s,; and small, 4s, 6d, to 5s, a-ton. 





Tn house coal more briskness is shown, and prices are well main- 
tained. Best is now selling at 12s. 3d. to 12s. 9d.; No, 2, which is 
freely called for, at 11s. 3d. to 11s. 6d.; brash, 9s. to 9s, 3d.; and 
small best, 7s. to 7s. 6d. Swansea coal prices this week were:— 
Best anthracite, from 14s. 9d.; second, from lls, 6d.; steam, 
from 9s. 6d.; seconds, 8s. 6d.; Rhondda, No. 3, 11s. 6d. to 12s, 
Patent fuel, 10s. 6d. Cardiff, 10s. 9d. Swansea. ere is a fair 
demand for this at both places. Swansea shipped last week 3180 
tons to France, 1450 to Spain, 1000 to Italy, and 400 tons to 
Algiers. Pitwood is improving in value, and a little is coming in, 
prices have advanced to 17s. at Cardiff ; Swansea prices, 17s. to 
17s. 6d. In coke there is not much change to be noted. Swansea 
prices keep to 13s. 6d. to 14s. for furnace ; 17s. to 17s. 6d. foundry. 
Cardiff furnace is at 16s. to 17s, ; foundry, 18s, to 19s, Iron ore 
is advancing. At Cardiff this week Rubio was quoted at 11s, 4}d. 
to lls. 6d.; Garucha, 10s. 3d. to 10s. 6d.; Porman 10s. c.i.f. 
Cardiff or Newport. The iron ore market is certainly better, and 
the advance 4d. to 6d. per ton is likely to be improved upon, if 
there should be any hindrance in shipping from Spain, as appears 
likely owing to cholera regulations. 

The iron and steel trades continue very flat, and the condition 
of the workmen generally is bad, as ular work is exceptional. 
Fortunately, to a very small rail trade ironmasters are not to 
all appearances to add a declining bar trade, for prospects in 
that direction are looking up. The issue of the American 
elections has imparted new life to the tin-plate trade, and 
the only fear now is that there will be over production 
again. There are many works which, for the general 
good of the industry—and indeed of their owners—had better 
remain c'osed, Over-produce was one of the great causes of the 
late bad trade, which was not to be rectified by periodic stoppages, 
or other excentric efforts at solving a trade problem. 

There has been a busy week’s shipment of plates, and the fixtures 
indicate another one for the present week. The shipments last 
week amounted to 50,000 boxes above the total of the correspond- 
Ing week for last year, and the stocks are getting lower. The 
shipments totalled 92,134 boxes, and receipts from works last week 
74,175 boxes. Stocks now amount to 195 223 boxes, and are but 
little more than enough to meet a brisk demand for a fortnight. 
The cutlook is having a natural result; prices are 3d. better this 
week, and on ‘Change, Swansea, it was quite understood that 
before the close of the year ls, advance would be reached. Both 
American and Russian business is advancing, and I note a ship- 
ment of 50 tons of tin-plates from Cardiff this week to Oporto. 
Manufacturers were beginning to look about for new markets, and 
this I trust will continue to be done, so as to bring about a more 
remunerative trade. In Oct«ber month the quantity of plates 
sent to America amounted to 13,607 tous, and Batoum took 
3560 tons, 

Swansea harbour returns continue very satisfactory, October, 
last month, showing an excess of 20, tons compared with 
October, 1891. Pig iron is improving in price. On ’Change 
Swansea this week Glasgow pig was Rod upwards to 42s; 
Middlesbrough to 37s. 10}d. Hematite is now at 46s. 104d. 
Other quotations as follows :—Steel rails, heavy, £4 2s. 6d. tu 
£4 5s.; light, £5 10s. to£5 15s.; Welsh bars, £5 15s, to £6; sheet 
iron, £6 10s. to £7 ; steel, £7 10s. to £810s.; Bessemer steel bars, 
£4 12s, 6d. to £4 15s.; Siemens, £5 to £5 2s, 6d. Tin-plate 
makers’ latest quotations :—Bessemer cokes, 12s, 3d. to 12s. 6d.; 
Siemens, 12s. 6d. to 12s. 9d.; best charcoal, 13s. 6d. to 13s. 9d.; 
ternes, 22s,, 24s., 26s. Block tin is at £94 to £94 5s, 

The total of the general fund for the Tondu bereaved now 
amounts to £1800. 

There is a dispute with the boilermakers of the Bute engineer- 
ing and ship repairing works, Cardiff, and on Tuesday 300 left work. 
This was the result of the manager dismissing three rivetters who, 
he considered, were not working satisfactorily. The difficulty is 
not expected to last. 

Mr. Evan Owen, general secretary of the Miners’ Provident 
Society, has given some interesting statistics of this institution, 
which has now attained great proportions, Its members now are 
nearly 60,000, with a revenue of £50,000 annually. From the time of 
its being started the colliers have contributed to it no less than 
£293,000, the owners £64,000, and from honorary members £4000. 
During the same period the Society has paid out £14,000, owing to 
the deaths of members, and nearly £31,000 in weekly payments to 
widows, while to children the payments totalled £30,000. Thecon- 
cluding item is, naturally, the ‘trying one” of the Society, namely, 
£134,000 paid out to assist injured members. 

Seeing that the Society does so much good, it is to be regretted 
that outside help is not given more generously. I regret to note 
that a good deal of distress exists amongst the unemployed steel 
workers at Tredegar. 

Tin-piate works are being started in Italy, and a number cf men 
have left Wales this week to assist. 

The ‘Carmarthen and Milford Haven Railway” is the name of 
a new promotion in the West of Wales which, I hear, will shortly 
come into public notice. 

The Rhondda sewerage scheme has been resumed, and bids well 
to be a success, 

The P. and O. Steam Navigation Co., which usually places a 
large order in Wales,‘ has asked for contracts for close upon 
100,000 tons steam coal, to be delivered in 1893. 

I am glad to announce that the chief manager of ‘‘ Nixon’s 
Collieries,” who had a severe attack of illness last week, is a little 
better. The death of Mr. G. Brogden, colliery manager, is 
announced, and that also of the under-manager of the Rhymney 
Collieries, 

Messrs, John Cory and Son have a fine new steamer building by 
Messrs. Gray, of West Hartlepool, tonnage 3800; triple engines 
by the Central Marine Works. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

A PARTIAL and irregular kind of activity has this week been 
observed in the general iron industry over here, some works being 
fully employed ; while others, pag the same articles, can 
barely manage to keep their works going. A slightly downward 
inclination in prices has also been noticed in some branches, while 
the general want of confidence in the future checks business of any 
moment. 

The Silesian iron trade has decidedly weakened. Pig iron 
remains neglected. In the malleable iron branch demand has 
strongly decreased of late, and a general want of employment will 
soon be felt at the works that are, up to now, occupied on orders 
of previous date. The situation of the plate and sheet trade 
is reported as most unfavourable. Offers are being made at 
M. 110 p.t., which is about M. 30 to 40 below Convention price. 

In Austria-Hungary the condition of the iron industry has 
remained unchanged from what it was last week. The reports 
coming in from all departments are of a cheering character, and 
it is generally expected that the satisfactory employment in the 
various branches of the trade will be maintained for some time. 
In pig iron a regular business has been done, with prices tending 
in an upward direction. With regard to the malleable iron trade, 
bars as well as plates meet with sufficient, if not very lively 
request, and the works have, up to date, been well and regularly 
occupied. Large stocks are nowhere to be found ; production being 
about equal to consumption. Prices have not altered since last 
week’s report, and may be regarded as remunerative. 

In France the business doing in most branches of the iron trade 
is but small. In girders a decided decrease has been perceptible 
of late. Export in iron and steel is complained of as being any- 
thing but satisfactory. Prices are, on the whole, pretty firmly 
maintained. Bars No, 1 continue to be quoted M. 145 to 150 p.t., 
free Paris, 

Belgian iron trade continues in a very unsatisfactory state 
demand and sale being of the most limited description. Inland 
consumption is exceedingly small, while export can only be carried 
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on at most unfavourable quotations. Stocks have, consequently 
considerably increased. Official quotations have been fairly well 
maintained in most instances; they are for bars No, 1, M. 120f, p.t. 
At the colliery La Paix, in La Louvitre, 400 colliers have struck, 

Since last week’s letter the physiognomy of the Rhenish-West- 
phatian iron market has not changed. A weak tone prevails in 
almost all branches, and there is for the present very little prospect 
of improvement. Prices are rather depressed, and in many 
instances can but with difficulty be maintained. The pig iron 
business is very dull, and the future is looked forward to with some 
anxiety. Very little inquiry is coming forward, buyers covering 
only their most immediate requirements, which have been less this 
week than in the week before, At most of the works the orders 
booked will give employment for two or three weeks only, and 
an increase of stocks is generally reported. Under present 
circumstances, prices cannot be expected to be remunerative, 
In fact, most establishments are working with a loss, 
In the manufactured iron branch bars are weakly inquired 
for at exceedingly depressed prices, Girders, too, remain in dull 
request. In the hoop trade consumers maintain their reserved 
position, but prices are comparatively firm. In the plate as well 
as in the sheet department activity has considerably decreased, 
prices showing a downward inclination. Iron foundries and 
machine factories complain of want of employment. Ata late 
tendering for steel rails for the Erfurt Railway Administration, 
M. 117 p.t. was the lowest offer, others went up to M. 118:50 p.t, 
At another tendering oy were offered lowest at M. 86:70 p.t, 
others ranging between M. 88°40 to M. 115 p.t. The differences 
between the Solingen scissor makers and their men have come to 
an end, the latter agreeing to the small reduction of wages, 
sap their owners were obliged to make on account of the dulness 
in trade. 

From October 16th to October 31st, 1892, the collieries and 
cokeries of the Ruhr district have sent by rail 1,444,690 tons of 
coal and coke, against 1,476,870 tons for the corresponding period 
the year before. Thus, from October 16th to 3lst, 1892, 32,180 
tons less have been produced than in the year before, From the 
Saar district, 210,370 tons of coal and coke were sent from October 
16th to 31st, 1892, against 231,790 tons in last year, being less b 
21,420 tons. From Upper Silesia, 570,540 tons were sent by rail, 
against 542,050 tons in previous year, being more by 28,490 tons 
than during the same period the year before. The total produc- 
tion in the Ruhr district was, during the first ten months of the 
enw year, 25,071,500 tons, against 25,724,220 tons ; in the Saar 

istrict, 3,993,970 tons, against 4,058,610 tons in the year before ; 
in Silesia, 8,904,810 tons, against 9,811,860 tons; and in the three 
districts together, 37,970,280 tons, against 39,594,690 tons in the 
corresponding period of 1891. 

The value of goods exported from Russia, up to September Ist 
of present year was 263,801,000 roubles ; the total value of oods 
imported to Russia was 249,992,000 roubles, Thus export shows a 
plus of 13,809,000 roubles; while, during the same period in 1891, 
with an export value of 475,650,000 roubles, and an import value 
of 244 361,000 roubles, the increase was 231,289,000 roubles, and 
in 1890, when value of imports during the same period was 
435,670,000 roubles, against value of export of 248,207,000 roubles, 
the increase amounted to 187,463,000 roubles. The unfavourable 
result of the present year is due to a decrease in the export of corn, 
which amounted to 48,951,000 roubles only. During the same 
period in previous year it was 290,756,000 roubles, and in 1890 it 
amounted to 235,591,000 roubles, 








Mabe IN GREAT Britarn.—Doring the first year after the 
passing in 1887 of the Trades Marks Protection Act, no less than 
3896 despatches of goods from German ports were stopped by the 
English customs authorities. We may thus have gained something 
by the Act, but the gain is not all on our side. The day of 
retribution is, however, drawing near, and ‘‘ Made in Great 
Britain” is to be the order of the day on English goods sold in 
Germany. To accomplish this object a Bill, which has already 
been formulated, will shortly be considered by the Reichstag or 
Imperial Diet. The Bill, or rather Section 20, proposes that the 
Bundesrat or Federal Council shall decree that all English goods 
imported into Germany shal] bear a mark indicating their origin, 
similarly to the English Act. There seems little reason for suppos- 
ing that the projected legislation will, if decided upon, have any 
detrimental effect upon English trade. 

“THE HoTet,.”—This is the title of a handsome monthly journal 
of hotel news and information, printed by the Black and White 
Publishing Company, Fleet-street. The second part as well as the 
first lies before us. The paper, type, and illustrations are all 
thoroughly excellent, fully representing the results of modern 
typographical progress, Nor is the journal one of the trade 
circular class. It far more nearly resembles a finely illustrated 
guide book. As worthy of special attention we may mention the 
series of articles, ‘‘ Norway and its Hotels,” which is full of 
interesting information, and admirably illustrated by “tone” 
process blocks. A great deal of readable matter and unusual 
information concerning the details of hotel life will also be found 
in the pages of this handsome publication, which appears to have 
already acquired such popularity that we understand a weekly 
edition will be published from the 7th of January next. 


RESERVOIR LEVEL INDICATORS.—Mr. George Jennings, Lam- 
beth Palace-road, S.E., has entered into a contract with the 
Uxbridge Local Board for an installation of Jennings’ and Brewer's 
electrical indicating ap tus and alarm bells, between the engine 
house and reservoir; the Board having adopted the apparatus on 
the recommendation of their engineer, Mr. W. L. Eves, A. R.1.B.A. 
This apparatus has recently been adopted by the Sherborne Local 
Board between their reservoir and pumping station, and the 
engineer, Mr. Thos, Farrall, C.E.,in a report to the Board states 
that the installation has been very satisfactorily pleted, and the 
working of the electrical indicator and recording apparatus most 
efficient. Mr, Jennings has also lately fixed similar apparatus for 
the Sutton-in-Ashfield Local Board, under the direction of Mr. 
George Hodson, C,.E., who reported to the Board that the instal- 
lation will be of the test value in indicating and recording at 
every moment throughout the year the exact quantity of water in 
the reservoir. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held in 
the K room, Cannon-street Hotel, on Saturday, the 5th inst., at 
7 p.m., the president, Mr. Garnish, being in the chair, and past 

resident, Mr. Bartle, in the deputy-chair. Mr. Wilkinson, chief 
Soalaeees to Messrs, Clarke, Bunnett and Co.,and Mr. J. H 
Grey, foreman brassfounder to Messrs. Maudslay, Sons, and Field, 
were elected as ordinary members, and other gerera! business was 
transacted ; after which a paper was read by Mr. F. Korb, on ‘‘The 
Manufacture of Sound Steel Ingots.” Mr. Korb described the 
properties and mode of production of good steel ingots and 
castings, and exhibited a number of samples illustrative of his 
remarks, An interesting discussion took place, in the course of 
which Mr. Coates stated that he had great trouble with milling 
cutters until he got some Styrian steel, which had turned out the 
best for that purpose, and for tools generally, which he bad ever 
tried. His experience, however, had taught him not to give high- 
class steel to a blacksmith to forge unless he could afford to be 

resent during the whole time of the forging, and he preferred to 

ave it shaped by machine, and found he now had not more than 
one per cent. failures in cutters. Mr. Lowe mentioned the excellent 
results which had been obtained some years ago from steel pro- 
jectiles hardened by hydraulic pressure as compared with similar 
projectiles hardened in water, and thought it would be to the 
advan’ of engineers generally if they would harden tools and 
other things under hydraulic pressure, as he had found the most 
excellent results from that system. A vote of thanks was awarded 
to Mr. Korb for his excellent and instructive paper, and the 


meeting closed, 
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LAUNCHES AND TRIAL TRIPS. 


The large twin-screw hopper barge No, 3 
Jately built and engined by Messrs, F eming and 
Ferguson, ee ders and engineers, Paisley, 
for the Clyde stees, was taken down the river 
for trial on Saturday, leading representatives 
of the several departments of the Trust being 

resent to watch results, The trials were made 
Potween Cloch and Cumbrae lights—a distance of 
thirteen and three-quarter knots—on runs with 
and against tide ; the barge having over 1000 tons 
of dredgings aboard. The result of the runs 
gave a mean speed of 10} knots; being three- 
quarters of a knot over contract speed. While 
outeide of Cumbrae there was a heavy sea 
running, giving the barge an opportunity of 
testing her sea-going qualities, which were found 
to be all that could desired. The whole of 
the machinery worked without a hitch and gave 
complete satisfaction. The barge is a duplicate 
of No. 1 lately built by the same builders, and fully 
described when tried, 

On Tuesday week, in the face of agale which might 
well have tried the sea-going qualities of a much 
larger vessel, the Pole Star, built and engined by 
the Fairfield Company, went upon her official 
trip. As the boat is intended for service in the 
very roughest seas which surround our coasts, 
namely, those which wash around the North of 
Scotland, the Orkneys and the Shetland islands, 
the test applied on Tuesday was of a most com- 

lete and satisfactory character. The Pole Star 
se been built to the order of the Commissioners 
of Northern Lighthouses, and is intended for 
service in connection with the Orkney and Shet- 
land Lights, including that on the Sule Skerry 
and Fair Isle, the former lying in the Atlanticforty 
miles west of Cape Wrath. She is 175ft. x 264ft. 
x 144}ft., isclassed at Lloyd’s 100 Al, rigged with 
two pole masts, and is fitted with powerful gear 
for laying aud lifting buoys. Two sets of triple- 
expansion engines, each set with cylinders 14}in., 
24in., and 39in., easily maintained on trial the 
contract speed of thirteen knots, the steam being 
supplied from two single-ended steel boilers fitted 
with corrugated furnaces and working at a 
pressure of 1601b. Leaving Greenock on Tuesday 
morning, the Pole Star had scarcely rounded the 
Cloch when her decks were washed from stem to 
stern by huge waves, under which she behaved 
in a most exemplary manner, throwing the water 
cff like a duck and running straight in the teeth 
of the storm as far as Cumbraes, and thence for 
a twelve hours’ continuous steaming trial, in- 
cluding eight runs between the Lights, This was 
done at a mean speed of 13°125 knots, a speed in 
excess of that contracted for. During this 
lengthened and exhaustive trial the engines 
worked without the smallest interruptions, and 
the necessary revolutions were easily maintained. 
Amongst those present on behalf of the owners 
were Mr. James Murdoch, the secretary, and 
Mr. Robert Muirhead, superintendent to the 
Commissioners, Mr. George Herriott and Mr. 
Carlisle, chief surveyors respectively at Glasgow 
and Leith, appea' on behalf of the Board of 
Trade, while Mr. R. Saxton White and Mr. 
Andrew Laing represented the builders. At the 
conclusion of the trials the utmost satisfaction 
was expressed at the manner in which the ship 
and her machinery behaved under a trial un- 
usually severe in (Bocce to both regimen and 
weather. 

The new steel four-masted schooner Americana, 
of London, which sailed from Liverpool for 
Victoria, B.C,, under the command of Captain J. 
8. Denny on the 6th inst., has exci much 
interest in nautical circles in consequence of her 
rig and unusual proportions of beam to depth. 
She has been built by the Grangemouth Docks 
and Company, under the supervision of Captain 
Mathias, for Messrs. E. F. and W. Roberts, of 
Liverpool, and is intended for the lumber trade 
between California and Europe or Australia. Her 
registered dimensions are :—Length, 204 -6ft.; 
breadth, 41‘lft.; depth of hold, 15:7ft.; and 
tonnages 901 gross, 809 under deck, and 839 net. 
She has a forecastle 20ft. long, and a combined 
poop and raised quarter deck 33ft. long ; has one 
deck and a clean swept hold all fore-and-aft, the 
accommodation for officers, crew, and stores being 
above the deck, and the tanks placed in a fore- 
and-aft direction on the centre keelson, and made 
especially narrow so as to interfere as little as 
neg od with the stowage of long and large logs. 

he has two bow and two stern ports for loading 
and discharging the timber; the collision bulk- 
head does not extend to the deck, but ends against 
a water-tight iron flat just below the bow ports, 
which is continued to the stern, and thus forms a 
water-tight compartment. The great breadth of 
the vessel relatively to her depth enables a large 
deck load of timber to be carried, and it also con- 
siderably increases her stability, which is a ver 
important matter with a vessel carrying a hi 
deck load. She can carry logs 160ft. long in the 
hold, and 180ft. long on deck. The framing in 
the ge length consists of Z steel bars extend- 
ing from the keel to the gunwale, to which the 
usual floor plates are rivetted, with a reverse 
frame on the top edge of the latter. At the ends 
where the frames require bevelling the ordinary 
system of framing is adopted. “The rig of this 
vessel—four-masted schooner—is that generally 
adopted by vessels in the American coasting trade 
as better adapted for beating up against head 
winds than the usual square rig; it is also very 
simple and saves a considerable amount of top 
weight, and uires a less number of hands to 
work the vessel, It is also finding favour with 
owners for general trades, and several recently- 
built steel four-masted schooners of 900 tons are 
sailing out of Liverpool. 











THE CURRIE ENGINEERING CLUB, FOLKESTONE. 
—On Saturday, November 12th, Mr. Wentworth 
Jones gave a lecture with experiments on “ The 
Luminosity of Hydro-carbon Flames,” Sir Ed- 
mund Hay Currie presided, and there were thirty 
members present. The rival theories of Davy 


and Fran’ d were compared, and experiments 
~~ supporting each. The lecturer afterwards 


the more recent experiments of 
Hoimann and others, which appeared to prove 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Oflciat Journal of 


Application for Letters Patent, 


«’» When patents have been ‘' communicsted” the 
name and address of the communicating party are 
printed in italics. 


2nd November, 1892. 
Sarety Apparatus for WHarves, G. Ashford, 


ndon. 

— Breakina Ue Roaps, &c., J. E. Wallis, Basing- 
8 8, 

19,688, Compressinac Aik by Waves, C. Barnett, 
G ming. 

19,689. Jornrs for Fisuina Rops, 8, Allcock, 
Redditch 


19.690. DistrisutTion of Current in Circuit, O. A. 
Enholm, Manchester. 

19,691. Cookine Apparatus, W. Coxon and F. E, 
Wilkinson, Nottingham. 

19,692. Toy Lerrers, W. Webber, Plymouth. 

19,698. Seiv-actina TuRNING Macuings, J. and M. H. 
White, Glasgow. 

19,694, Box, KE. Phillips, London. 

19,695. Mecnanism, A, Partridge, Manchester. 

—, Warer-Tiant Sky.icutTs, &c., J. Inwood, 

ndon. 

19,697. Consrruction of Wire Gavuoxs, J. Poole, Man- 
chester. 

19,698. Mournina Noreparer and Enve.opgs, E. 
Roberts, London. 

19,699, TeLePHONIC Apparatus, D. Sinclair, Glasgow, 

19,700. Freep Cakes for Catrie, H. King, Liverpool 

19,701. VeLocipepes, W. Bown and J. Muir, Bir- 
mingham 

19,702. VeLocirpepes, &c., W. Bown and J. W. Flavell, 
jun., Birmingham. 

19 708. Connecting Woven Wire Martrresses to 
Metatiic Brpsteaps, W. Waterhouse and T. W. 

lantern, Birmingham. 
19 704. Envevorsg, G. 8. V. Godfrey, Hastings. 
19,705. ConrroLiine Speep of Encines, W. H. North- 


cott, London. 

19,706. Roap Wacons, W. Holt and E. Heywood, 
London. 

19,707. Se_F-actinc Mou.ss, J. O'Connor, London. 

19,708. Picker Savers for Looms, J. Lee, London. 

19,709. InpicaTING Dravucut of Vessets, H. Suther- 
land, London, 

19,710. Carvine Fork, M. L. Kesteven, Surrey. 

19711. Inivinao Gear for VeLocipepes, J. P. A. 
Bowley, London. 

19 Taal Wuee for Veuicres, A. E. Lejeune, 

ndon. 
5° geen for Swacine Wire, W. H. Dayton, 
0} 


mndon. 

19,714. DyNamMo-ELEcTRIC Macaines, H. Chitty, 
London. 

19,715. Street and Station Inpicators, M. Anthony, 
London, 

19,716. Clay Compounp for Mopg.uine, J. L. Raw- 
bone, Manchester. 

19 717. Paits, C. Woodger, London, 

19,718. Cycie Stanp, R. A. Hardie, Manchester. 

19,719. Footsats, G. Day, London. 

19,720. Raitways, Tramways, &c., W. H. Hawke, 


mdon. 
19,721. Construction of Tricycte Axvrs, H. Sims, 


ndon. 

19,722. Booxs, H. R. Stevenson, London. 

19,728. Stream Motors, P. M. Justice.—(B. A. Edwards 
and C. L Doughty, United States.) 

19,724. Surps, A. L. Radford, London. 

19,725. InHaLaTion of CoMPRESSED MEDICATED AIR, 
J. J. Hartnett, London. 

19,726. Puriryino Air, J. J. Hartnett, London. 

19,727. Eximpsation of SutpHur from Mo.ten Iron 
or Steet, H. J. Phillips, London 

19,728. Pickers for Looms, T. Oxley, Manchester. 

19,729. Recriryinc ALTERNATING CURRENTS, C, Pollak, 
London. 

19,730. Distrisutine Boxes for Evecrric Lieut, G. J. 
Philpott and A. J. Willett, Brighton 

19,731. Soot Door for Stoves, &c , T. H. P. Dennis, 
Chelmsford. 

19,732, Pyeomatic Tires for Cycies, A. T. Andrews, 
Birming! le 

19,788. Makino Crimp CLotu, W. C. 8 A. H. Lowe, 

anchester. 
19,784, SpRaveER for Liquip Fugt, E. H. Birley, 


anchester. 

19,735. Vatves, F. W. Scott, jun., London. 

19,736. Prxumatic Tires, P Everitt, London. 

19,787. FLoorc.otn, H. W. Godfrey, C. F. Leake, and 
C. E. Lucas, London. 

19.788. PortaBLe Ex.ecrric Lamps, The Edison and 
Swan United Electric Light Company and E. A. 
Gimingham, London. 

19,739. Evectrricay Swircn, E. L. Joseph, London. 

19,740. CaLenpars, &c.J Stanley, London. 

19,741. Pencit Cases, F. Edmonds, London. 

19,742. Bretpinc and Reanino Oysters, E. Newman, 

mndon. 

19,743. New Azo CoLovurine Macures, H. E. Newton 
—(The Farbenfaubriken vormals Friedrich Bayer and 
Co., Germany.) 

19,744 Preventine the “ Crrepino” of Rais, H. E. 
Newton.—(A. Gross. New South Wales. 

19,745. Or, Puriryine Apparatus, C. H. Freyer.—(F. 
Korn, Germany ) 

19,746. Savina Lire from Fire, H. B. Brock and H. 
Koerner, London. 

19,747. CoIN-FREED Macuing, G. Haydon and W. Nail, 
London. 

19,748 Butter Suicer, A. Stubbs, London. 

19,749. InpicaTina INsTRUMENTS for TeLEPHONEs, H. 
Harris, London. 

19,750. RarLway Sienazs, G. G. Byrne and E. F. Gas- 
coine, Vondon. 

19,751. Mepicines for Human Use, E. Smith, Lordon. 

19,752. Tires for VenicLe Wuee.s, H. H. Lake.—(F. 
White, United States.) 

19,758. MaNuFractuRE of Water Gas, A. G. Glasgow, 
London. 

19,754. Tkacuine Music, J. B. Corbett, London. 

19,755. Pressure Gavoes, A. G. Glasgow, London. 

19,756. ConveRTING Hypravutic Force, W. Lowri 
London. 

19,757. Securina Putieys in Position, W. Lowrie, 
London. 

19,758. Execrric Conpuctors, W. Lowrie. London. 

19, a. Waste, &c., Paper Houpers, E. B. Rayboult, 

mdon. 

19,760. BruuiarpD TsBies, R.G L. Markham, London. 

19,761. Optaintne Evectricity on Boarp SuipP, A. R. 
M . London. 

en 


LANES, R. Sims, London. 
763. VENT for Casks and Barre.s, W. Green- 
away, London. 


8rd November, 1892. 


19,764. CorRuGATED TEETHING Rina, A. W. Shirley 
and E. Horst, Londopr. 

19,765. Smoke Consuminc Door, E. Cole and B. 
Austin, London. 

19,766, CinDER-SIFTER and Hovusemarps’ Box, M. A. 
Young, London. 

19,767. Lapres’ Corsets, A. D. Johnman, Glasgow. 

19,768. Maximum, &c., THERMOMETERS, E. Westbrooke, 


ndon. 
19,769. Extractino Metats from Orgs, E. Hunt.— 
(B. Hunt, Mexico ) 
19,770. InLatp Fcoorc ota, E. Ostlere and W. F. 
nholm, Glasgow. 
— TELEPHONIC INSTRUMENTS, J. Muirhead, 


lasgow. 
19,772. Apparatus for Rutina Orr ANGLED Lins, 
jasgow. 





pe ng that incandescent solid matter was 
present in luminous flames, 


H. R. Kerr, 
19,778. APPLIANCES for Carns RUNNING on WHEELS, G. 


Turner, Lancashire. 





19,774. Toy, J. Jackson, London. 

19,775. Musicat Boxes, P. Lochmann, London. 

19,776. WarerPpRroorine Woven Fasrics, F. Doller and 
R. Wolfenstein, London. 

ae. Oprica IuLusions, C. Hertz and A. W. Cramer, 


—— Securina LeaTHer Tocetuer, T. Gare, Man- 


ec r. 

19,779. Mxratiic Packine for Tapa, &c., J. Conlong, 
anchester. 

19,780. Securine ARTIFICIAL TgeTaH, F, Zimmermann, 

Manchester. 

a Propecten Suarrs of Sreamsuirs, D. B, 


orison, poo! 
19,782. Sreep Gearine for Cyctzs, G. Glydon, Bir- 
mingham. 
19,783. Uritisation of Human Excrera, A. 8. Ramage, 
Wolverhampton. 
19,784. Geagina for VeLocipepes, R. O'Driscoll, 


merick. 
19,785. Puriryinc Trape Erriuents, W. Oldfield, 
Bradford. 


19,786. Caces in Mines, J. Haggie, Glasgow. 

19,787. Suors, I. Frankenburg, Manchester. 

19.788. Castors for Furnitur«, G. Carter, Bradford. 
19,789. Vessets for Conrainina SuLPHuR Dioxipe, A. 

Boake and F. G. A. Roberts, Essex. 
19,790. Macuine for Makina Up Piece Goons, E. 
way, Bradford. 
os New Inpoor or Paritour Game, W. Smith, 


Ow. 

19,792. Store Raitways, H. A. Mavor and The Hen- 
derson Store Railway Company, Glasgow. 

19,798. Brush Bracket Suspenper, W. 8. Alger and 
A. W. Brown, Birmingham. 

19,794. Makino Saurv Boxes, W. C. Wilson and Co., 
Sheffield. 

19,795. River Heapinc Macuines, G. M. Goose, Bir- 


ming! e 

19,796. Dyveme Yarn, J. Rhodes, sen., and J. Rhodes, 
jun., Bradford. 

19,797. Werts of Ve.tocipepes, &c., M. E. Tarver, 


ndon. 

19 798. Rartway OarriaGe Covup.inas, B. Mayer and 

W. H. Mitchell, London. 

19,799. Macuines for CLeaninc Boots, T. Himmler, 
London. 

19,800. ATTacHING Buttons to Garments, H. Dowler, 
London. 


19,801. Pickiinc Iron Piates for GaLvanisine, W. 8. 
Rawson and Woodhouse and Rawson United, Ld, 
London. 

a Manuracture of Butrons, L. H. Eckert, 

mdon. 

19,808. Pweumatic Tires, F. F. Giles, Birmingham. 

19,804 CycLe WHELs, G. H. Goodail and 8. G. Beech, 
Manchester. 

ae ApverRTisinac Puzzie, J. Harris, Man- 
e 


ester. 
19,806. Macuines for Wasninc Yarn, G. Sulzer, 
London. 


19,807. Furniture for SrreicHixe CLotues, J. East- 


, Liverpool. 
19,808. Vatves, T. Walker, Liverpool. 
19,809. MeTaLiic Packinosfor Puston-rops, T. Walker, 
Liverpoo! 
19,810. Conveyine Casu, T. E. Donne, Manchester. 
— Reversible Exve topes, W. A. Hunter, Liver- 


poo! 

19,812. Oprarninc Ammonis, L. Mond, Liverpool. 

19,818. Process for Maxine Cement, O. Boklen, 
Liverpool. 

—_ Consrruction of Burtprnas, O. Biklen, Liver- 


poo 

19,815. Overcoat, W. B. Fendick, London. 

19,816. Ain Heatine Stoves, 8. C. Davidson, London. 
19,817. Tine for Cycixs, A. T. Chorley, London. 
19,818. MecHanicaL Hammers, E. Hammesfahr, 


on. 
19,819. Sirrminc Apparatus, H. Rasch, London. 
19,820. Rep CoLovrinc Marrer, O. Imray. — (The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 


many.) 
19,821. ALTERNATE CURRENT TRANSFORMERS, Siemens 
Brothers and Co.—({ Messrs. Siemens and Halske, Ger- 


man 
oe Compressors, W. A. Rohr, London. 
19,828. Prorectine the Fire Tunes and Tupe PLaTes 
of TopuLaR Marine SteaM Boixers, E. Petersen, 
mdon. 
19,824. Apparatus for Recovertnc Sunk TORPEDOES, 
C. L. Ottley and W. Carey, London. 
19,825. Frxinc Nots on Boxts, G. L. Davies, London. 
19 . Brack and Brows Co.ouks, J. Sneichowski, 
mdon. 
19,827. Bicycirs, L. Gautier, London. 
19, en E. M. Léomy and B. Chateau, 
ndon. 
19,829. Purtryinc Water, L. Archbutt and R. M. 
Deeley, mdon. 
19,830. Purrryine WarTsr, R. M. Deeley and L, Arch- 
butt, London. 
19,831. MaTeRiaLs for BurLpina Bripors, J. Weiss, 


ndon. 
19,882. Press, A. 8. Oetzmann and 8. J. Narracott, 
London 


19,833. Steam Borers, F. T. Stevens, London. 

19,834. TELEPHONIC SwiicHiNG AppaRaTus, A. R. 
Bennett, London. 

19,835. Ho_pine Mountines of Guns, C. C. Townsend, 
London. 

19,836. SteamsuHiPs, F. Lane, W. Macandrew, F. Morris, 
and J. F. Flannery, London. 

19 887. ConTROLLING the FLow of Actp to Casxs, A. H. 
Wendt, London. 

19,838. Water Suppiy System, J. K. Leedy, London. 

19,889. Wire Rivnos, J. Shaw, London. 

19,840. Macuines for Curtinc Woop, C. Morehead, 
London. 

19,841. TypocrapPHy, C. Baron de Lassberg-Lanzberg, 
London. 

19,842. Devicr for OpEninc Oysters, E. H. Ricardo, 
London. 

19,848. Sups for Transport of Fruit, &c., J. McIntyre, 

ndon. 

19,844. Recovery of Gotp, H. 8. Denny and J. T. 
Garrick, London. 

19,845. Recovery of Gotp, &c., H. 8S. Denny and J. T. 
Garric’ mdon. 

19,846. Mczzues for Doas, A. J. Chevalier, London. 


4th November, 1892. 


19,847. Banp Saw Guipe, W. 8, Worssam.—(P. Pryibil, 
United States.) 

19,848. Burrina the Hrets of Sxoxs, J. Bishop, 
Stafford 


0 
19,849. KyitrRp Fasric, B. Howard, Nottingham. 
19,850. Gas Stove, T. Hilton, Oldham. 

19,851, PorTaBLe Smoke ConsuminG APPLIANCE for 
FurNaczs, R. Wallbank and c. 8 les, Man- 
chester. 

19,852. Makinc Bowts from CompressED LIGNEOUS 
Marerias, J. Oliver, Manchester. 

19,858. ManuracturRe of Nut Bianxs, W. Miller, 

effield. 

19,854. MecHANICAL HorsE Ferrper, J. A. Thomas, 
Birmingham. 

19,855. Liontina Raitway Trains, 8. A. de Norman- 


le, Live: 

19 856. Naixs, F. E. V. Taylor, Derbyshire. 

19,857. Vatves for Pipes, F. A. Russell, Dundee. 

19,858. ReauLatine the Action of Furnaces, T. Gil- 
mour, Glasgow. 

19,859. Automatic Swircues, A. Kesson, D. Campbell, 
and W. Maxwell, G Ww. 

19,860. Wire Fencine, W. A. Rae, Glasgow. 

19.861. Insecrors, O. Lindemann, London. 

19,862. SHutT-DowN FeRRULEs and Taps, W. W. Harver- 
son, London. 

19 868. Negative and Pate Rack, E. Debenham, 





ork. 
19,864. Biast for Smirp’s Hgartss, G, Prokofiew, 
London, P 





19, mene or FrictionaL Device, W. H. Akester, 
on. 

ag os Cootine and Puriryine Liquips, J. Hanson, 

19,867. Extensis.e, &c., Suoor for Snips, G. J. Hay, 
London. 

—_ Cyczxs, D. Roper and J. H. Dicken, Birming- 


19,869. Sarery Stirrup, W. Rudd, London. 

19,870. Razor Srrop, W. J. Harrington, London. 
19,871. Hats, HeL_mers, and Caps, J. Methven, Glasgow. 
19,872. Cycte Wert Batt Bearino Hoss, J. V. Pugh, 


London. 
__ — Crank Axce Batt Bearinas, J. V. Pugh, 


19,874. Means for Rreuatine the Suppy of Evecrri- 
caL Eneray to Lamps, E. P. Davis and A. C. Collins, 
London. 

19,875. Fire Lrre-savina Apparatus, J. D. Clayton, 

ampton Hill, Middlesex 

19,876. Masonry Porntine Toot, W. W. Horn.—{Z. &. 
Kruck, United States.) 

19,877. Corsets, J. Bale, London. 

gs oe Ostarninc P-PHENETOLCARBAMIDE, H. Thoms, 

mdon. 

—_ Wueei-parrow Leo Protectors, F. Sage, 


on, 

19,880. Propuction of an ImpRovED ANODE for ELEcTRO- 
LyTICcAL Processes, T. Parker and A. E. Robinson, 
London. 

19,881. Conrrottinc Execrric Pressure, P. W. 
d’Alton and J. A. Fleming, London. 

19,882. Boots, W. Barber, J. A. Tillcock, and W. D. 
Conning, London. 

19,888. Decoration for Movu.tpines, H. T. Savage, 
London. 

19,884. Fastentnos for Capinets, &c., J. F. Green, 


mdon. 
19,885. AUTOMATICALLY Stopping Lace Macuings, EB. 
mdon. 
19,886. Maxine Hovse Connections, W. Fuller, 
mn! 


19,887. VeLocipepes, A. Viada-Viladesau, London. 

19,888. ComBrneD CALENDAR and PenciL, G. Andreus, 
London. 

19,889. Execrric Ciock, A. E. Vidal and G. Hervieu, 

London. 

19,890. Umpretias and SunsHapes, A. MacMillan, 
London 


19,891. Manuracture of Azo CoLourinc MATTERS, 
Brooke, Simpson, and Spiller, Ld., and A. G. Green, 
London. 

19,892. Travetiine Coats, L. Bonhéte, London. 
19,898. Macuinery for CracsHinc Quartz, G. A. M. 
Arnaud, London. 

19,894. SIGNALLING Apparatus for ENoinE-RooMs, H. 
H. Lake.—(American Range Finder Company, United 


States.) 
ae or Tires for ConveRTIBLE VeHICcLEs, P, Fougéres, 
ndon. 
19,896. Fotpinc TaBLe Top, R. Haddan.—{J/. F. H. 
Collet, India.) 
19,897. Darninc Urensits, A. Herbing, London. 
19,898. Comprnep Cigarette HoLper and Marcu Box, 
i. G. Walter, London. 
19,899. Borers for Heatinc Water, G. Milton and 
W. J. Jones, London. 
19,900. Device for Scakwina Nuts, &c., H. Rowell, 
London. 
19,901. Locks, D Molineaux, London. 
19,902. Crzaninc Device for Signa Lamps, J. Lamb, 
London. 
19,908. Hay Raxes, H. Griffin, London. 
19,904. Opznrnc Winpows, F. R. Bodley, London. 
19 905. UmBre.ias, W. E. Burrett and A. H. Hayes, 
ion. 
19,906. Domestic Kerrie, A. L. Taylor, London. 
OpentnG Metat Cans or Tins, J. Feaver, 
ndon. 


5th November, 1892, 


19,908. Fineproor BuriLprnos, C. G. Picking, London. 
19,909. PREPARED Horas, M. 8. 8. Roberts, Gomersall, 


near Leeds. 

19,910. Rercectors for Lamps, P. G. Ebbutt and J. B. 
Verity, Birming! 

19,911, Cycte Lamps, J. Parker. Birmir gham. 

19,912. Strzam Borters, P. Pinckney, Southsea. 

19,913. Spokes of CycLe Wueexs, J. Blyth and W. A. 
Lloyd, Birmingham. 

19,914. Buckue for Fastentnc Banps, Woolley and Co., 
Birmingham 

19,915. Ciearetres G Fraenkel, London. 

19,916 ExecrraicaL Conpuctors, C. T. J. Vautin, 
London. 

19,917. ExtincuisHeR ATTACHMENT for Lamps, A. J. 
Hayward, Suffolk. 

19.918. Guarpine Surps at Sza, A. Burgess and W. H. 

uncan, pshire. 

19,919. ELecrric Licut Conpuc rors, G. F. de Solomé, 
London. 

19,920. Preventinc Drippina from Taps, E, P. Dove 
and W. E. Dryden. London. 

19,921. MakinG-upP SamPLEs of Goons, C. W. Hemming, 
Manchester. 

19,922. Steam Boiters, G. V. Priestley, Leeds. 

19,923. Steam Borers, G. V. Priestley, Leeds. 

19,924. Manuracture of Buitons, F. W. Sauer, 


ndon. 

19,925. Puriryinc Feep Water of Buiters, A. Harris, 
—— . 

19,926. New Game and Apparatus, W. E. Atkinson, 


verpoo 
— Licutinc Cars by Ececrricity, J. Korner, 
vel 
19,928. Economisinc Water for Cranes, T. J. Watson, 
Newcastle on-Tyne. 
19,929. Cameras, T. C. Naylor, London. 
19,980. Ciasps for Dresses, H. Mentzel, Sheffiel. 


19,931. Manuracture of Carrripezs, E. Miiller, 
Sheffield. : 
=o Suetters for Rattways, C. Klauke, 
effield. 


19,938. Auromatic Lusricator, H. Ffrench-Gillman, 
Newcastle, Ireland. 

19,984. Button, J. 8. Cochrane, London. 

19,985. Pweumatic Exastic Tires for Cyciss, A. Black, 


undee. 
19,986. Simptex Cork Extractor, J. J. Pugh, 

mdon. 
19937. Sargs for Srorace of Meat, J. B. Kidd, 

London. 


19,938. HoLLow-wark, W. Gibson, Manchester. 

19,989. Propucine a Sirky Finish on TextTILE Fasrics, 
A. Millveigh, London. 

19,940. Saints, J. McMaster, Glasgow. 

19,941. Stoxine Steam BorLer Furnaces, F. Paget, 


Glasgow. 
19,942. Materiat for GLazine Lingn, E. F. Furtado, 
ndon. 
19,948. Toot for Factna Merats, A. Cochrane, Ren- 
wshire. 


19,944. WaTER-cLosets, J- Pethick, London. 

19,945. Gotr Cus, J. Ross, Edinburgh. 

19,946. INHALATION BoiTLE, P. Jensen.—(0. Siemon, 
Germany.) 

19,947. PRESERVING TimBeR, W. Gutmann de Gelse, 
London. 

19,948. Rer.ecrors, E. Béhm, London. 

19,949. Preumatic Tires, G. B. Cole, 8. J. Osborne, 
J. F. McAndrews, London. 

19,950. Ovster Openers, J. Auger, London. 

19.951. Braces, R. H. Hummel, London. 

19,952. Cuxckina Betrinc Opgrations, H. Pottin, 


ndon. 

19,958. Ex.ecrropes, J. C. Richardson, London. 

19,954. AuToMATICAL Szats, W. and A. Jones and C, 
Crowther, Manehester. 

19,955. Fororne Steet Pincers, J. Dawson, Sheffield. 

19,956. Brick Macutines, A. B, Greig, Birmingham. 

19,957. Batt Bearines, C. H. Sims and A, J. Fitch, 





ndon. 
19,958. Cycursts’ and other Cargs, A. J. Nicholson, 
anchester. 
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19,959. Measurine Exectricity, E. H. P. Humphreys 
and W. Friese-Greene, London. 

19,960. Auuerers, E. H. P. Humphreys and W. Friese- 
Greene, London. 

19 961. CenrrirvcaL Pumps, A, D. Ellis and W. B. 
Crichton, Bradford. 

19,962. Heatinc Curtine Tonos, A. M. A. Duncan, 
London. 

19,963. Rack for Horprxc Sarety Pins, K. Keene, 
London. 

19,964. Curinec InpicEstion, E. Vaisey, London. 

19,965. Sares for Meat, J. E. Hunter and H. Haley, 
Manchester. 

19.966. Packine Srurrinc-boxes, R. Archer, London. 

19 967. Arn Propetier, J. E. Hunter and H. Haley, 
Manchester. 

19,968. Fect Sirppers, The Yorkshire Felt Company 
and J. H. Brownson, Huddersfield. 

19,969. Kwirrep Pants, &c., J. Faull, London. 

— Frre-saicks, &c., J. A. Yeadon and W. Adgie, 

eds. 

19,971. Broom and Brush Heap, W. H. Metcalf and 
G. Hoggard, Yorkshire. 

19,972. Vatve or Cock Device, F. G. Paynter, New- 
castle-on-Tyne. 

19,978. Pouncarsa and Evererrina Macuines, A. 
Angeli and E. O. Caccialupi, London. 

19,974. Srrixtve Mecuanism for Crocxs, A. Angeli 
and E. O. Caccialupi, London. 

19,275. Scoop, F. G. Cave, London. 

19,976. Vatve Reouiators for Hor Arr, J. H. Fox, 


London. 

19 977. Macunves for SHrarine Sueep, J. W. Newall, 
London. 

19,978. Sarery Locks, G. Feitzinger and B. Strakosch, 
London. 

19,979. Buckves for Lapres’ Betts, G. Betts, Birming- 

m. 
a Rius for Cycie and other Waexts, F. Huggins, 


ndon. 
19,981. Finrertne Liguips, H. H. Lake.—{ Wormser 
Filterplattenwerk Peters, Bittel and Co , Germany.) 
19,982. Five-curtine Macuines, A. Ufer, London. 
19,983. Gas Meters, E Haas, London. 
19.984 LevELLINo-sTaves, H. J., A. 8., and G. A. Spratt, 


mdaon. 
19,985. TyPe-writmsc Macuines, H. I. G. Cather, 


mdon. 
19,986. Lapy's Purse Guarp, H. I. G. Cather, 
London. 
19,987. Covptmses for Rottixe Stock, H. H. Lake.— 
(F A. Humpidge, Canada.) 
19.988. RecuLaTine Bottinc Macurngs, N. van Duuren, 


mdon 
19,989. PorTaBLe Frerzinc Macuines, J. O. Spong, 


mdon. 

19,990. Tartors’ Sears and Scisors, F. Weintraud, 
jun., London. 

19,991. Movants Game and Povutty Pens, G. F. 
Morant, Tewkesbury. 


7th November, 1892. 
.— Execrric Evercy Merer, &c., R. Pippette, 
Lo 


on. 

19,993. Kry-rinos, A. Finkenstein, London. 

19,994. Macurves for Reetine Wire, H. E. Hodgson, 
Cleckheaton. 

19,995. Boots and Sxoks, 8. Staniforth, Derby. 

19,996. Crank Suarrs of Steam Beeties, T. Watson, 
Belfast. 

19,997. Separatinc TarR from Gas, &c., J. Goetz, 
London. 

19,998. Burctar ALaRm, W. Shaw, Derby. 

19,999. Gotrine Sanpat, A. Sinclair, Edinburgh. 

20 000. Inrants’ TeeTruine Paps, &c., F. Parkinson, 
Leicester. 

20,001. Game, T. Thompson, London. 

20.002. Picker Cuecxs, P. Whittaker and J. E. Lay- 
field, London. 

20,003. Transmittisc Motive Power, A. Cameron, 
jun., Glasgow. 

20,004. Drivive Gear for Cycies, The Viking Cycle 
Company, Ld., and E. Jones, Leicester. 

20 005. Harts, J. Gee, Leicester. 

20,006. Rerarrinc Boots and Ssors, J. Pugsley, 
Bristol 


20,007. Sarety Pocket Crasp, H. W. Trotman, 
London. 

20,008. Frae-escapes, T. W. Scott and A. E. Collings, 
Bromley. 

20,009. MicropHone, F. Shapley, Sidcup. 

20.010. Curtars for Macic Lanterns, G. Dixon, 
Edinburgh. 


20,011. Ratcway Covpiinc, A. Hoyrmann and AA. |- 


Stein, Manchester. 

20,012. Atarms, B. W. H. Brameld, Manchester. 

20,013. Hees of Boots, W. H. Purser and W. Morri- 
son, London. 

20,014. Harpentne Iron, H. Pidot and H. Charlier, 
London. 

20,015. Cyrcies, W. H. Blakeney. Dundec. 

20,016. Rartway Wacoxs, W. W. and F. Kenworthy, 
Huddersfield. 

29,017. Warer Gavuoces, E. Morten and G. Edwards, 
Manchester. 

20,018. Tasies, J. G. Adams, Glasgow. 

20,019. Tire, A. Cotton and H. 8. Flynt, Southport. 

20,020. Covers for Ovursipz Tramcar Seats, C. 
Crowther, Manchester. 

20,021. Corn-rrerep Apparatus, E. Randall and A 
Thatcher. Chiswick 

20,022. SuorT-HanDLED Brusnes, F. Hayes, Man- 
chester. 

20 023. Preventine Roap Accipents, J. C. C. Halkett, 
jun., London. 

20024. Burner for Hyprocarson O11s, R. Skene, 
Lond 

20,025. 
Lond 


on. 
20,026. Beam Perpetuat Motor, E. Scholey, Nova 
Sco 


on. 
Recovery of Merat from Ore, F. G. Fuller, 


20 027. Fictertnc Macuisery, J. M. Smales, King’s 
Langley. 

20,028. Tar, W. D. Godson, London. 

20,029. ApsusTaBLeE Wrencues, A. H. Bishop, Bir- 
mingham. 

20,030. Tires, T. B. Sharp, Birmingham 

20,031. Tires, C. H. Guest and L. Barrow, London. 

20,032. JeweLters’ Price Taos, C. T. Allsop, Bir- 
mingham. 

20,033. Orrery, T. Tanner, Stroud. 

20,034. Securtne VenTiLation in Hats, W. Summer- 
skill, Leeds. 

20,035. Currixc Bonz Hanpies, &c., 8. Metcalf, 
Accrington. 

20,036. Rarsinc and Lowerinc Taroets, L. F. Banks, 
Dublin. 


20,037. Coatinc Metawic Sueets with Tix, J. 8. Tre- 
goning and W. Evans, Llanelly. 

20.088. Hoox Nerpie, W. F. Best, H. Fletcher, and J. 
Meller, Nottingham. 

20,039. Catmina the 


mdon. 
20,040. Treatrxc Inox, C. H. Ridsdale and the North- 
Eastern Steel Company, Ld , London. 
20.041. Enpiess Leatuer, B. von Hareune, E Schwil- 
den, O. Bartholemy, and G. Bungenberg, London 
20,042. Sprinc ARRANGEMENT for Venicies, J. B. Mar- 
shall, London. 

20 043. Carrier and Stanp for Gotr, E. H. Robson, 
London. 

20.044. Canpte Rezapinc Lamps, W. E. Everitt, 
London. 

20.045. Tres and Scarrs, F. Theak, London. 

20,046. §Stonz-pressinc Macuines, &c., 
London. 

Knire-PoLisHino Macurves, &c, F. Hensel, 

mdon. 
20,048. Vipratine Enoines, T. Hawkins, London. 
20.049. Atuminium Pen for Siates, M. Reeder, 


London. 
20,050. Tza Cosres, &c., E. W, Frankenberg, London, 


Fury of Waves, 8. Dyson, 


F. Trier, 





20,051. Cigar Tray for Pianoror H. Lea 
Cambri _ bate 


20,052. Prgeomatic Trres for Cycies, E. de Pass.—(F. 
T. Chambers, United States.) 

20,058. Gas Lames, U. Mantrant, London. 

ee with Luurep Detivery, E. Chaboche, 


London. 

20,055. BLeacuine Powper, W. J. and L. McG. Fraser, 
London. 

20.056. ELECTRICAL APPLIANCE for CLocks, V: Durand, 
London. 

a ConstRUcTING PaonocraPus, E. 0. Kumberg, 


ion. 

20,058. Tennis Scorer, A. E. Chibnall, London. 

20.059. Wixpow Sasues and Frames, H. J. Ford, 
London. 

20,060. Coin DispLayvers, R. Haddan —(7. Carney, 
United States.) 

20,061. Castors, A. J. Boult.—(C. Dicker, Belgium.) 

20 062. Knirtine Macuines, J. Hearth and W. Heath, 
London. 

20 063. Hypravtic Rivertrers, V. Schénbach, London. 

20,064. GenERaTING E_ectric Currents, R. H. Cour- 
tenay, London. 

20,065. ConstrucTina Buitpinas, R. H. Courtenay, 
London. 

20,065. Rewovine OsstRuctions in Traps, A. Cooper, 


mdon. 

20,067. Skwina Macuines, A. G. Brookes.—(K. Vogel, 
United States.) 

20,068. Power Mrcuanism, G. W. and M. G. Gillette, 
London. 


8th November, 1892. 


20.0°9. Exuaust Steam Pipe Heap, R. B. Rigby, 
Ditton Widnes. 
20,070. Maxine Sunstances from Satr, W. T. Thorp, 


jossop. 

20,071. Acginc or Ripeninc Wines, T. R. Timby, 
ndon. 

20 072. wer ate Fiusnine Cisterns, T. W. Twyford, 
n 


am. 

20,073. Wasuine Woot, J. E. Bamford and A. Robin- 
son, Halifax. 

20,074. Mepivm for Cootrno, A. Robinson, Brighton. 

20,075. Macuines for Preparine Corton, W. Noton, 
Oldham. 

20 076. Oprtcat Apparatus, J. B. King, Devon. 

20,077. Topacco Jars. C. D. Hall, Dundee. 

20,078. Looms, T. Mathewson, Dundee. 

20,079. Coat Hoxper, C. Rice, London. 

20,080. Countinc Mecuanism, J. Paton, Liverpool. 

20,081. Lock-up Box for Stor Cocks, R. T. Spring, 
Northampton. 

20,082. Waxt Papers, A. L. Gwatkin, London. 

20,083. TrRavELiine Caps, J. Brickwood, London. 

20,084. Ferruirs for Tonacco Pipes, H. Allcock, Bir- 
mingham. 

20,085. Revotvine Stoxers, W. Fairweather.—(N. W. 
a ~ the Babcock and Wilcox Company, United 

tates. 

20.086. CenrrirucaL Pomps, &c., K. Leverkus, Man- 
chester. 

20,087. Furnaces for ANNEALING Wire, H. E. Hodgson, 
Yorkshire. 

20,088. Gas Encrve Governor Gear, C. M. Dowie and 
C. B. Handyside, Manchester. 

20,089. Lock, A. Fraser, Glasgow. 

20,090. Heatina Foor Warmers, A. Bulmer, Liver- 


pool 

20,091, Stezprnc Apartments, C. L. Lockwood, J. W. 
and G, A. Shrague, Manchester. 

20,092. Instrument for Gurprnc the Warp of HERRING- 
FISHING VEss' J. A. Fellows, Great Yarmouth. 

—. FisHinc-rop Butt Buttons, 8. Allcock, Red- 


20,094. MaTRix-makinc Macuines, A. J. Kletzker and 
J G. Goesel, London. 

20,095. Treatment of Mixx, C. H. R. Christie.—(C. J. 
Christie, Argentine Republic.) 

20,096. Apparatus for SusPeNDING Trousers, W. R. 
Phillips, London. 

20,097. Barpers’ Poies, E. Ashton, Manchester. 

20,098. Hotprasts for Mats, W. C. Hartree and G. W. 
Budd, London. 

20,099. Motive-power, W. Crook, sen., Glasgow. 

20,100. TELEPHONE Switcues, W. A. and E. A. Shaw, 
Manchester. 

20,101. Venrriators. D. Baron, Manchester. 

— en for Inpia-RUBBER, J. V. McGuire, 

anc’ ¥ 

20,103. Steam Borvers, G. F. Tinkham, Birmingham. 

20,104. Liven Sarrt, G. 8. V. a Hastings. 

29,105. Automatic ApJustwenTs, W. H. Allen, R. 
Wright. and R. W. Allen, London. 

20,106. FixisHinc Neep.ies, H. Milward and Sons and 
J. Swann, London. 

20,107. Scarr or Cotiar, H. J. Lilly and F. Richard- 
son, Birmingham. 

20,108. VentiLatine Corts or RapraTors, R. M. Somers, 


20,109. LicuTinc O1r Lamps, L. Jeyes.(H. Miiller, 
Germany 

20,110. Cuitpren’s Mart Cart, &c., H. I. Humphry, 
Birmingham. 

20,111. Srrone’s Patent, E. Strong, Birmingham. 

20,112. SHow Case, &c., T. Parry and D. Stanley, 
Manchester. 

20,113. Apparatus for Dreporne, &c., J. Watts, Man- 
chester. 

20,114. THermomerer, J. Briickner, London. 

20,115. Datvine Bevt Fastener. G. Keep, London. 

20.116. SHirrinc Spanners or Wrencues, J. W. Hall, 


on. 
20.117. Drymsc Fasrics, W. Mather and D. P. Smith, 


mdon. 

20,118. Firrerrno Sawace, J. B. Alliott and J. McC. C. 
Paton, London. 

20119. Macnesium Licht Carrripcr, E. Hackh, 
London 

20120 Toys, W. P. Shattuck, London. 

20.121. Time Stamps, W. H. Martin and J. 8. Mac Coy, 


London. 
20122. Waeets for Lirrrnc Warer, H. C. Gardner, 

mdon. 
20,123. Tram Live Cieanine Device, G. 8. Morris, 


mdon. 
20,°24. Means for Stoppertine Borries, W. D. Gebbie, 
ndaon. 
20,125. Writtnc Desk, J. Wetter —(J. Hille, Germany.) 
20,126. Canvas for Artists’ Use, E. Allan-Schmidt, 


mdon. 
20,127. Unions for Grass Pipinc, T. H. Williams, 
ondon. 
20,128. Fries, W. Hardy, jun., and W. C. Morris, 
London. 
20,129. WasHinc Macuiwe, O. R. and J. H. Jones, 
London. 
20,130. ConstrucTinc Topacco Jars, R. V. Stott, 
London. 
20,131. Typz Ling Forminc Macuines, A. W. Maynes, 
London. 
20,132 Pavine for Srreets, &c., H. D. E. Earl, 
London. 


20,138. Toy, W. Pepper, London. 

20,134. Envetopes, H. N. Parkins and ©. N. Bint- 
cliffe, London. 

20,135. Ice Moutps, J. H. Green, London. 

20,136. Trees, C. K. Carmont, London. 

20,137. Opera and other Grasses, H. M. Clark, 


on. 

20,188. Nut-zockine Devices for Tramways, &c., G. 
Heaton, Liverpoo! 

20,139, Fitterinec Apparatus, J. H. Minto, Liverpocl. 

20,140. Saarpentne Devices for Pencizs, F. B. French, 


verpoo! 
20,141. Rar~way Sicwats, J. Y. Johnson.—(J. W. 
lattig and W. F. D. Pascoe, United States.) 
20,142. Game, H. Thompson, London. 
20,148. Games and Pozzues, F, T. Pillivant, London. 
Lake. —(C. 


20,144. Boxes, G. M. Smyth, London. 
20,145. Paper-pute Dicesters, H. H. 4 
Curtis, N. M. Jones, and T. B. Draper. United States ) 





20,146. Muscat Instruments, H. H. Lake.—(F. Myers, 
United States.) 

20,147. Suears, W. P. Hatch, London. 

20,148. Preumatic Trres, C. K. Welch and H. Du Cros, 
London. 

20,149. Composition for Coverine Wa ts, H. H. Lake. 
—(la Freese Griffin, United States.) 

20,150. CRacKER-MAKING Macuings, C. 8. Fowler, 
London 

20,151. Treatinc Oxtpisep Leap, H. H, Lake.— 
(R. W. FP. Abbé, United States ) 

20,152. Castine ARMoUR-PLATES, G. H. Chase and 
H. L. Gantt, jon. 

20,158. Rives for Boxira Contests, H. H. Lake — 
(4. Van Shaick, United States.) 

— Heatina Carriages, &c , Madame J. Dufour, 


on. 

20,155. Exposition Enarnes, G. V. Sheffield, London. 

— Propuction of Names on Prints, A. Gray, 
on. 


9th November, 1892. 


20.157. Expetyina Water from Suips, J. R. Harvey, 
London. 

20,158. Bicycie, W. E. Corrigall, London. 

20,159, Force Pump, C. Barnett, Godalming. 

20,160. Pocket Knives, F. Bramall and J. Middleton, 
Shefiield. 

20,161. Lerrer Boxes, F. Hunt, Birmingham. 

20,162. Strep Lappgers, W. Shaw and T. Harrison, 
Bradford. 


20,163. OPHTHALMOSCOPE, H. R. Swanzy and G. Pres- 
cott, Dublin. 
— Courtine Cy.inpers, A. Ainley, Hudders- 
eld. 


20,165. Sewmve Macutnes, M. Russell, London. 

20,168. Levettinc InstRuUMENTs, W. Snelgrove and F. 
Wright, Birmingham. 

20,167. Friction Brakes for Bicycixs, H. Shaw, Bir- 
mingham. 

20,168. Rattway Sionats, T. Gare, Manchester. 

20.169. Awxs, J. Bainbridge, Sunderland. 

20,170. Steam Hammers, R. Spencer, Walbottle. 

20,171. Exorne Packines, H. G. Small and G. W. 
Parkes, Manchester. 

20,172. Wasustanps, N. O. Bond, Manchester. 

—. Packina Buttons in Cases, A. Buhlmann, 

ve 

20,174. Perpervat Atmanacs, A. C. and F. W. H. 
Durant, Bradford. 

20,175. Carmnsy and Ven7iLator CowL, J. C. Hay- 
ward, Folkestone. 

20,176. Transpostne CLariowet, J. Hill, London. 

20,177. Corp Hotprasts, T. E. Bickle, Plymouth. 

20,178. Wiexpow Buirnps and Ro.ers, T. L. Mitchel- 
more, Southampton. 

20,179. Fire Bar for Furnaces, A. Kulbrock, Man- 
chester. 

20,180. Pweumatic Tires, A. Whitehouse and W. N. 
Black. Birmingham. 

20,181. Dry Crosers, L. Harris and W. H. Parkin, 


mdon. 
20,182. Errectinc Assurances, J. Moss and C. G. 
Beechey, Liverpool. 
20,183. Drivinc Gear for VeLocipepes, W. Devoll, 
Erdington. 
20,184. Pirovess or Cuttivators, H. Forman, 
London. 
20,185. Brake Biocks of Carriacss, T. A. Ainscough, 
Manchester. 
20,183. Drawino Orr Liquips, &c., W. Bradley, 
Sheffield. 
20,187. CLosinc Leap and Sorr Pipss, G. Cresswell, 
righton. 
20,188. Manuracture of Taimsces, T. Johnson, Bir- 
mingham. 
20,189. Avomentine the Resistance of Iron, F. Feld- 
haus and J. Ollaguier, jon. 
20,190. Apparatus for Gas Licurs, J. and J. Parkes, 
Birmingham. 
20,191. PorrasLte Music Stanps, L. F. Solomon, Bir- 
mingham. 
20,192. Heat Dirruser, C. W. Formby, Maldon. 
20,193. Fastentna for Cuurns, R. Stroud and B, 
Causer, London. 
20,194. Screw Propriiers, J. Stephens, Stonehouse. 
20.195. Tea or Corree Howpers, A. Waddams, 
Nottingham. 
20,196. Maniputation of Macic Lanterns, H. 
Simpson, Liverpool. 
20,197. BLeacuinc Cotton Goons, H. Ashworth, Man- 
chester. 
20,198 OrwamentaTion of Surraces, W. J. Fieldhouse, 
Birmingham. 
20 199. Saackue or ATTacuMENT, R. Hauxwell and G. 
Watts, Durham. 
20,200. Pare Boxes, W. Middlemiss, Bradford. 
20,201. FravuD-PREVENTING Bortie, W. A. Barrett, 
London. 
20,202. Preparation of Acrips and ALKALIs, T. Hyatt 
and T. Rickett, London. 
20,203. Fiat Irons, C. J. Farine, London. 
20,204. Cornpino the Epvass of Coats, T. Brownson and 
C. Hardisty, London. 
20,205. Preumatic Trres, H. W. Verdon, London. 
20.206. Bicycies, G. Cousins, London. 
—, Destroyino the Reruse of Towns, W. Horsfall, 
mdon. 
20,208. Sotper for Avuminivm, W. A. Briggs —(J. W. 
Richards, United States ) 
20,209. Sirrmxc or Boitinc Apparatus, H. Ménager, 
London. 
20.210. Ramway Swirtues, W. H. Beck.—(A. L. 
McCredie, New South Wales ) 
20.211. Dervienc Gear for Vetocrpepes, J.P. A Bowley 
Londor. 
oo Stirrup Leatuers, &c., F. W. Mayhew, 
mdon. 
20,213. Dotis, W. J. Shepherd, London. 
20,214. EvecrrotyticaL Apparatus, A. J. Boult.—(0. 
Knojler and Fr. Gebauer, Germany.) 
20,215. Repeatino Frre-arms. A. Chapman, London. 
20.216. Casck and other Vatves, G. Foster, 
London. 
20,217. Preventina Doors Stammine, A. J. Boult.— 
(Heidweiller and Co,, Germany. 
20,218. Monry Recetvino Apparatus, A. H. Botten, 
London. 
20,219. Bicvc.e Waeet, H. W. Horne, Edinburgh. 
20,220. Curative Treatment of Scrorura, W. G. 
Burrows, London. 
20,221. Apvertisinc, 8. S. Robertson and J. B. 
Freerran, London. 
20,222. Nait-makino Macuines, J. Y. Johnson.—(A. 0. 
Guttin, France.) 
a Soar Detiverinc Apparatus, F, Renninger, 


mdon. 
20,224. Breakinc Friax, H. Wolff and H. Dede, 
on. ‘ 
20,225. Maxrna Ice Creams, J. and H. Pullman, 
ndon. 
20,226. Stream Vatve, J. Lloyd, London. 
a Guarps, H. E. Lane and 


‘CG. H. Havill, 
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20,228. New Rina for Fisuino Rops, C. Court, Red- 

20,229. Auromatic AsTroLoceR, J. R. Hughes, 
London. 

20,230. Curtains or Buinps, J. Hérard, London, 

20,281. Exptopive Hicu Expvosives, R. W. Sedgwick 
and C. Lamm, Manchester. 

20,282. Traps for WaTer Ciosets, &., A. Allen, Bir- 
mingham. 

20,288. Covers for Szats, R. Heindaus and F. Ditter- 
man, London. 

20,234. Braces or Susprnpers, W. 8, Coventry. 

20,235. Praworortes, A. Squire, London. 

e. Saraty Appiiaxce for Sappies, H. Clifford, 


in, 
20,237. TarceT and Arrow for J~pooR AMUSEMENT, A. 
Savage, don, 





——— 
————— 


Sh Reve SME 2M ances. toe 
\ 1FRicTION SLIDE or GLipina B: 
ooitciderer, —— r P 
40, ComBINED PenHOLDER and CaLen: 
Richmond, Atom, 
20,241, Preventina Raitway Accipents, J. E. Ansell, 


on. 
20,242. Currin Gauog, T. A. Bennett.—(C. L. i 
United States.) ‘ Ok Cativing, 
20,243. Apvertisina, G. H. Quelch, London. 
20,244. OrnamenTine Knives and Forks, ©, p. 
2045 Arriaanen ee 
. Appuiance for TracuiIna ARITH 
Rennie, Glasgow. poesia 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 


483,106. Apparatus ror CHaraina Car Gas. 
LIGHTING Tanks FROM Gas Mains, R. M. Dixon 
ont Grange, N J.—Filed ae 80th, 1891.’ 
aim.—(1) In an apparatus for c! ng car-lighti: 
tanks, the combination, with a section | hose aed 
fittings with cocks on opposite ends, of a pressure 
indic itor connected to one of said fittings between 








the cock thereof and the connecting end of said 
fitting, substantially as and for the purposes speci- 
fied. (2) In an apparatus for charging car-lighting 
tanks, the combination of a section of hose having 
secured at each end fittings with cocks, whereby the 
escape of gas is prevented throughout the hose, and 





one of said fittings having a joint connection for a 

tank, the other fitting provided with a recessed collar 

having a joint sliding therein, and means for 

operating said joint, substantially as and for the 

purposes sp2cifi 

483,121, Picker Stem anp Mecuanism For Oprra- 
Tino THE Same, G. N. Todd, Chicago, lll.—Filed 
November 15th, 1886. 

Claim.—{1) In mechanism ~~ mies cian. 
stems, a sectional stem support, the opposiv join- 
ing faces of whose sections are vovided. with 1 bo non 
for the picker stems, substan as described. (2) 
In a sectional support for picker cena, a section com- 
posed of two discs, one on each end of a hub, the outer 
faces of which discs are provided with one-half of 
bearings for picker stems, substantially as describe. 
(8) In mechanism for operating picker stems, a sta- 
tionary vertical shaft and ann gears or racks 
rigidly secured to said shaft, in combination with the 
sectional stem support mounted on the vertical shaft, 


(463,121) c 





mechanism for rotating the same, picker stems, bear- 
ings for said stems between the sections of the 
support, and gears on the inner ends of said stems, 
meshing with the gear on the upright stationary 
shaft, substantially as described. (4) In mechanism 
for operating picker stems, a stationary shaft c and 
the annular racks or gears rigidly secured thereto, n 
combination with the hub }, discs a a, cast therewith, 
said hubs being sleeved on shaft ¢ and the o ing 
adjacent discs of adjoining eections being bolted 
together, picker stems projecting radially from said 
discs, having bearings therebetween, gears on the 
icker stems en, g the racks e, and 
mechanisms for rotating the said discs about the shaft 
e, substantially as described. 


482,825. Armature WINDING ror DyNAMO-ELECTRIC 
Macuiwes, R. Bickemeyer, Yonkers, N.Y. — Filed 


Claim.—In an armature winding for dynamo-electric 
shines, the bination, with an armature core, of 
strands or lengths of irsulated wire, each having one 








turn around appropriate portions of the core divided 
into separate and distinct sets, the strands in each 
set being shaped at the ends of the core in a pre- 
determined form unlike the strands of the other set, 
and each set having locking pins at the ends of the 
core, substantially as described, 








Nov. 25, 1892. 


THE ENGINEER 


453 














{THE RECENT GROWTH OF AMERICAN MANU- 
FACTURE 


Tue remarkably rapid growth of American cities is 
one of the most striking social phenomena of the present 
day. That rapid growth must, of course, have accom- 
panied, if it has not mainly depended on, the growth of 
American manufactures, and it — from a census 
report, and from certain census bulletins that have just 
been issued at Washington, that in no previous period 
has the manufacturing industry of the United States 
made such remarkable progress as in the ten years 
ending with 1890. This fact is very notable in view of 
the recent Democratic victory, and of the controversy 
that has been waged during the past two years on the 
subject of the McKinley Tariff, not to speak of the 
probably more bitter struggle that is likely to take 
lace over the matter of tariff reform in the near future. 

In order that the extent of the growth of American 
cities within recent years may be duly appreciated, 
the following statement of the population of the three 
principal, at the end of each of the last seven decades, is 
presented from the census returns; but it should be 
remarked that the people of New York have always 
contended that the increase of population during the last 
decade is understated :— 


Population at the end of each Decade. 





New York Philadelphia, Chicago. 
i oo oe: 45 
1800... ss. os GUOOD ... «. SOLD 4,400 
1850 766,700 432,000 34,500 
1860 1,332,700 599,800 122,700 
1870 ... 1,760,000 706,800 321,500 
1880 ... 1,206,000 ... . 847,000 ... _ 503,000 
1890 ... 1,515,000 ... 1,046,000 ... 1,099,000 


The New York figures up to and including 1870 are for 
New York and Brooklyn together. It will be observed 
that Chicago, which had the third place in 1880, has now 
taken the second place among American cities. Many of 
the other cities that are hardly to be found in any American 
geography of thirty years ago are now important and 
busy industrial communities. The total population of some 
of the principal of these, and the proportions of the whole 
population engaged in manufactures in each of the years 
1880 and 1890, are shown in the following statement, 
which has been compiled from the census returns that 
have just appeared :— 


Total Population of the Twelve American Cities, and Proportions 
thereof Engaged in Manufactures in 1880 and in 1890. (1 = 1000). 


Per cent. of whole 











Hands employed in ulation engaged 

Total population. saneuiiabecen. yp 

1880. 1890. 1880, 890. 1880. 1890, 
Chicago See... cee wn TR SO OT ree 
St. Paul 41 ... 133 o. a: ; ee 
Cleveland... 160... 261 _ an oo .« we ws ee 
Dayton ... 38... 61 - 11 . Bee as Bee 
Milwaukee 115... 204 . ae 41 . 173 ... 20°9 
Kansas City 55... 132 .. a - «. ae es 
Grand Rapids 32... 60 . ye a. bt. BS 
Evansville... 29... 50 ike eS =. GM 1... 38 
Des Moines 22... 50 me 3 4°5 . 6°0 
Denver 35... 106 Pea ne oe 9°4 
Nashville... 43... 76 im 4 Dt sme 9°2 
Atlanta 87... 65 er i | a 
Totals and rE 7 3 
es bint vo 2097... 151 379 13°6 ... 16°5 


The story told by these figures is substantiated by the 
returns of most of the other cities of which the records 
are available. In New York the percentage of the whole 
population engaged in manufacturing industry hag 
increased from 18°8 to 23:1; and in Philadelphia there 
has been an advance from 21°8 to 24:1 per cent. 

Similarly progressive has been the efficiency of the 
workers engaged in manufactures. Whether we test this 
by the value of the product obtained per head engaged 
in its production, or whether we endeavour to ascertain 
how far the manufacturing status of the United States 
has been extended and improved by comparing the value 
of the manufactures turned out with the growth of the 
population as a whole, we shall find that the record has 
been eminently satisfactory. In some cases, indeed, the 
increase in the value of the products manufactured per 
head engaged in manufacturing has been very striking, 
whereas in other cases the comparison is unfavourable. 
In the Northern and New England States, the average 
value of the product per head of the industrial workers 
has generally increased, whereas in the Middle, Western, 
and Southern cities, there has been an occasional, and 
sometimes a serious and even unaccountable, decline. 
The falling-off in the latter cases is probably mainly due 
to the fact that industries were being gradually founded 
with an imperfect knowledge of the most economical 
conditions of manufacture, whereas in the Northern 
States the manufactures already established were being 
extended with more perfect knowledge of the processes 
involved, and with labour-saving machinery of a better 
stamp. The following table presents the data, for the 
more important towns in the West and South, of the 
numbers engaged in manufactures, and the value of the 
product, in each of the years 1880 and 1890 :— 


Manufacturing Employés and Value A Manufactures Produced 





in 1880 and 18 
Numbers engaged Total value of. Value of pro- 
Ha per 1880. Soo , yd al 
oa 1680, 1800. 1=1000dols, Dols. Dols. 
Chicago ss see 79,414 208,108 ... 249,022 632,184 ... 3134-2 3112°5 
ox Paul... ... 5,280 17,485 ... 10,286 31,068 ... 1966°7 1776°8 
Doand .. 21,724 48,771 ... 48,604 104,199 ... 2193°1 2136-4 
Mil i AEE ee ey) RT ‘ 22,049 ... 1989 2 1871°8 
Ka waukee -» 20,886 41,127 ... 48,478 91,354 ... 2081-4 2221-2 
Penne City .. 2,548 14,6 . 6,382 31,171 ... 2504°7 21216 
— Rapids 5,172 192,814... 7,405 19,258 ... 1431:7 1502 8 
vansville 3, 6,766... 8,091 11,788 ... 2205-2 1742-2 
Moines ... 1,378 8,149... 4,220 5,242 ... 3062°4 1664°6 
N. we sess 2,044. 10,556... 9,867 28,794 ... 3181°7 2727-7 
Atle ville ... 4,791 7,484... 8,597 13,673 ... 17928 1839-2 
anta... ... 3,68 7,680... 4,861 11,239 ... 1820°9 1463°4 


Notwithstanding the fact that in a number of the cases 


above cited the value of the product per employé has! ti 





diminished, instead of having increased, it would appear 
that there has been a considerable advance of wages in 
everyinstance. The total amount of wages paid in each of 
the census years, and the average wages paid per employé 
in some of the chief cities of the middle States have 
been as under :— 


Total a of wages Average wages per 


employé—dols, 
390 


1880 90. 1880. le 
Chicago 84653... 119.146 4363 ... 5866 
St. Paul 2 254 9,731 4308 ... 5564 
Cleveland... 8 502 27,596 ... 3913 ... 5678 
Dayton ... 2.293 ... 5,772 .. 3805 ... 490°8 
Milwaukee.. 6,946 ... 19,298 ... 3320 469 2 


In some of the newer and more remote centres of 
population, the corresponding figures show the following 
equally variable and remarkable results :— 


Total amount of wa; Average w: er 

paid. _ yon ata ay Hg 
1880. 1890. 1880. 1890. 

Kansas City ... 1,420 9,360 559 2 569°0 
Grand Rapides... 1,895 ... 6,259 366 3 488-4 
Evansville 1,866 ... 2876 ... 8720 ... 4250 
Des Moines 9,667 1,660 4840 §27°1 
Denver 1,574 8,298 §35°0 776 0 


While in two — Southern cities the growth of 
industries and of the rate of wages paid in the same 
interval are indicated by the next two returns :— 


Total wages paid. Average a employé 
—dols, 
188”. 1890 1880. 1890 
Nashville .. 1,812 3,318 274 ... 4460 
Atlanta . 889 ... 3,296 241 429 0 


This series of returns shows that there has been a 
strong tendency not only to advance the average rates of 
wages paid in manufacturing industry generally, but that 
the advance has been the greatest in the more remote 
and less settled centres. It also appears that labour is 
taking a continually and largely increasing share of the 
total value of the product. This is only what might be 
expected, considering the undoubtedly greater productive 
efficiency of labour, and the larger scale on which 
individual factories are now carried on as compared with 
former times. In most manufactured goods there has 
been a more or less considerable fall of value during the 
last ten years, so that the decline of value in the average 
product per employé may be, and indeed is, quite con- 
sistent with an increase of efficiency. 

The United States have proved their claim to have 
made progress as a manufacturing nation in another way, 
namely, by producing a much larger quantity and value 
of manufactured goods per head of the whole population. 
The results arrived at in this direction in the several 
Western and Southern cities already tabulated are shown 
in the following table, where the total population is con- 
trasted with the whole value of the manufactures pro- 
duced in each of the years 1880 and 1890 :— 

Value of the Manufactured Products of the several cities enumerated 
per head of the population in 1880 and 1890. 





Total population. ,,Value.of Value of manu. 
1880. 1890. 1880. 1890. 188). 1890. 

1=1000. 1= 1000 dols. dols. dols. 
Chicago ... ...503 ... 1099 ... 249,022 ... 632,184 ... 495°0 ... 574°2 

St. Paul ...... 41... 133... 10,286... 31,068 ... 2508 ... 233 
Cleveland... ...160... 261 .. 604 ... 104,199 ... 303-7 ... 399 2 
Dayton ...... 388... 61... 11,985.. 049 ... 315°3 ... 353-2 
Milwaukee ...115... 204... 43,473... 91,854 ... 378-0 ... 447°8 
Kansas City ... 55... 182... 6,882... 31,571 ... 116°0 ... 2391 
Grand Rapids... 32... 60... 7,405... 19,258 ... 231°4 ... 3208 
Evansville °F .. 50... 8,091... 11,788 ... 279°0 ... 235°7 
Des Moines ... 22... 50... 4,220... 5,242...191°8 .. 1048 
Denver ... ... 35... 106... 9,367... 28,794 ... 267 6 ... 271°6 
Nashville... ... 43... 76... 8,597... 18,673 ... 199°9 ... 179°9 
Atlanta 37 65 4,861 11,239 ... 181-3 ... 172°9 


Here we find that in the great majority of cases there 
has been a striking increase in the value of the manu- 
factures produced per head of the population, an increase 
which is more striking still in some of the Northern and 
New England States, where industry has taken a firmer 
root. We cannot do better than close this brief survey of 
recent industrial progress in the United States, with the 
following abstract of the increase under each head in 
1890 :— 


Statement showing the percentages of increase between 1880 and 1890 
in the number of industrial establishments in operation, the amount 
of capital invested, the number of hands employed, the amount of 
wages paid, the cost of the materials used, and the value of the 
products manufactured in twelve cities of the United States, 


Amount Number Amount Cost Value of 
No of of of of of product 
Works, Capital hands wages materials at 


invested. employed. paid. used. works. 
Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 


Chicago ... 155°4 ... 313°8 ... 143°4 ... 2286 ... 112°4 ... 148°8 
St. Paul .. 105°5 ... 3772 ... 210 0 ... 306-2 ... 153-0 ... 186°9 
Cleveland ... 104°0 ... 188°8 ... 118°3 ... 21751... 84°1 ... 111°6 
Dayton 60°8 ... 108°2... 868... 143°7.... 73°38... 79-2 
Milwaukee 181°6 ... 227°0... 84:2... 161°4... 72°8... 101°9 
Kansas City ... 494°6 ... 482°6 ... 4843... 522-9 ... 324-2 ... 3768 
Grand Rapids... 103°1 ... 205°7 ... 1387°1 ... 222°0 ... 125-1 ... 153°0 
Evansville... 140... 731... 751... 985... 25:4... 41°5 
Des Moines 74... faa... 9... 07S... — ... 38 
Denver ... 81°0 ... 583°0 ... 223'8 ... 380°2 ... 181°6 ... 189-2 
Nashville ... 272... 99:8... 43:1... 1384°4... 906... 511 
Atlanta 64:2 ... 2580... 929... 2852... 580... 1179 


Phenomenal as has been the growth of Chicago during 
the last half century, it will be observed that, measured 
by percentage of increase, several other cities in the 
above table have made more progress still. But as these 
cities are generally of much smaller importance, it is 
natural that we should find that Chicago has shown the 
largest absolute increase of any, except in reference to 
the percentage of advance of wages, in which she is 
excelled by several of the more western cities. This 
great advance of manufacturing industry in Chicago 
during the last ten years is noteworthy in relation to the 
prospects of the forthcoming World’s Fair. 








Hutt AND District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The second general meeting of the present session of 
the above Institution was held on Monday evening last, the 
14th inst., at the Society’s rooms, Bond-street. After the usual 
business had been transacted, Mr. H. F. Fourney, M.1I.M.E., read 
& paper on ‘*The Metric System of Measurement and its Applica- 

on, 


ead. | Digher single span trusses were used. 
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FACTORY DRIVING BY ELECTRICITY. 


Attnoueu the transmission of power by electricity is 
considered by many engineers to be principally applicable 
to cases in which energy is to be carried for long dis- 
tances, yet we are of opinion that the day is not far 
distant in which electricity will become a powerful rival 
to the systems of belt, wire-rope, and cotton-rope trans- 
mission. The great losses which are unavoidably present 
in the last-named systems are so important that it must 
be of interest to take note of any considerable application’ 
of electricity, either here or abroad, which tends to 
diminish them. The following description of a new 
small arms factory at Herstal, in Belgium, puts the 
matter very clearly before us. 

At the end of 1886, some of the chief makers of small 
arms in Liége formed a syndicate in order to be able to 
execute large orders more rapidly. When the Belgian 
Government finally decided upon changing the armament 
of the infantry, the syndicate formed itself into a com- 
pany with the title, ‘‘Fabrique Nationale d’Armes de 
Guerre,” and received an order for 150,000 to 200,000 
Mauser rifles of 0 295in. bore. It was decided to build an 
entirely new factory, and the company gave an order to 
Messrs. Ludwig Loewe, of Berlin, for machine tools and 
the necessary plant to manufacture 250 rifies per day of 
twelve hours. The specimen rifle was supplied by the 
Government on January Ist, 1890. Although the design 
and manufacture of the tools could be proceeded with at 
once, it was not so with the works. There are not many 
similar factories in existence, and those at Buda-Pesth 
and Berlin were visited, and useful hints obtained from 
the former. The Government order was to be completed 
in four years, and of this time two years were allotted to 
preparation of the factory and two years to actual manu- 
facture of the guns. The chief ideas considered in the 
design of the factory were facility for transport inside 
the works; the separation of the steam engines, boilers, 
and forges from the machine shops, in order to avoid 
vibration and dust; isolation of the woodwork depart- 
ment; and the placing of all the machinery on the 
ground floor. 

There was a choice of two places—the one on the 
banks of the Meuse above Liége, and the other at 
Herstal; and the latter was selected, as it lies in the 
midst of a population skilled in the manufacture of small 
arms. The area covered is about 19°8 acres in extent, 
and much levelling had to be done, the clay excavated 
served to make bricks, and as no water was present, it 
has had to be brought a distance of 850 yards from a 
canal. With a view to possible modification in the design 
of the machine tools, it was necessary to be able to place 
the shafting anywhere. The roof of the main shop was, 
therefore, made of the Fairbairn ridge type, and carried 
on columns; all the lights being turned towards the north. 
For the forges and other buildings where the tools were 
The following 
units were taken: 11°5ft. for length, and 12°25ft. or 
24-5ft. in width; the first because it wasa suitable length 
for pieces of shafting, and the other because in each bay 
of 24°5ft. wide there would be room for four rows of 
machines andapassage. These units allowed a minimum 
of types of frames, windows, pillars, shafts, &c. Fig. 1 
is a general plan of the establishment. Inthe main shop 
large plates of cast glass have been used to avoid heavy 
iron frames. Each roof-truss of 24-5ft. span weighs 
460lb. The roof is entirely supported by pillars of 
J section, and the outer walls merely fill up the space 
to a certain height above which the glass is fixed, the 
shafting could therefore be directly attached to the pillars 
without causing injury to the walls. 

Owing to the standard types of the parts, 5-45 acres 
were roofed in six months. On May Ist the foundations 
were begun, and before winter the buildings were covered 
with slates. During this time 13,000 cubic yards of 
material were removed, 1050 cubic yards of masonry built, 
700 tons of woodwork erected, 5°45 acres of battens and 
slates fixed, 16,800 square yards of paving laid, and 7200 
square yards of glass roofing fixed. 

Meanwhile the design of the tools had been decided 
upon, and the shafting could be arranged. Shafts of 
uniform diameter the whole length were chosen, although 
it had been proposed to employ them of gradually 
decreasing size, and the hangers were designed to be ad- 
justable in all directions, while the plummer blocks could 
be turned in both the horizontal and vertical planes. In 
each plummer block there is a reservoir of oil, and the 
length of the brasses is four diameters. It was found 
that 800-horse power would be required, and the two 
extreme shafts were at a distance of 328ft. apart. 

A condensing engine of 350-horse power was decided 
on, as a saving of fuel would be effected, although the 
water had to be brought so far. With engines of this 
size 1-horse power is obtained with from 13:2 lb. to 14:2 lb. 
of steam with a condenser; whereas, without a condenser 
from 23 lb. to 26°5 lb. would be required. To effect a 
saving in the water used for condensation it was neces- 
sary to use it over and over again; so that a cooling sys- 
tem was necessary, as air coolers do not give very satisfac- 
tory results. Mr. Sée’s system was adopted; this con- 
sists in raising the water, say, 20ft. to 26ft.; the head 
then causes the water to escape at the base of the column 
in a fine spray through a series of gratings. The tem- 
perature of the water can be lowered 32 deg. to 40 deg. 
Fah., so that if the water is at 108 deg., it can be lowered 
to 68 deg., and if at 93 deg. can be lowered to 61 deg. 
Electric lighting was now decided upon as the method of 
illumination, and as the power necessary would be about 
110-horse power, a larger engine of about 460-horse 
power was required, and it was ordered from Messrs. 
Van den Kerchove, of Ghent. 

We give full details of this engine further on, and at 
present may remark that for condensing purposes a total 
of 4425 cubic feet of water per hour was required; but 880 
cubic feet demand was allowed for, as the water might 
be at 64°5 deg. or 68 deg. Fah. Itis a pity the electric 





driving had not then been decided upon, the effective horse- 
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power required is 14 for the feed pump, and if the efficiency 
of the pump be taken at 70 per cent., that of the motor 87 
per cent., and 2 per cent. allowed for loss in the cables, 
and 90 per cent. efficiency of the main dynamo, then the 
total would be 26-1-horse power on the main shaft of the 
engine, or 5'8 to 6 per cent. of the totaloutput. If the air 
pump be assumed to take two-thirds of this, we obtain 
10 per cent. asa total for the power required for condensa- 
tion. 

The boilers are of the type used at the Wanze Sugar 





Works ; each consists of two cylindrical vessels, enclosing | 
a number of tubes through which the flames pass upon | say that the contractors guaranteed an efficiency of 


their third circuit of the boiler, the water evaporated from 70 per cent. for the whole transmission, knowing well, | 


and at 382 deg. Fah. in ordinary practice being 9°5 lb. 


have been built to run at sixty-six revolutions only; and 
if they could, the cost would be £1200 in excess of that of 
one large machine. There are, however, two commu- 
tators—as described further on—and these enable the 
dynamo to run at half-load. A noteworthy fact is that, 
owing to the absence of all belt transmission, the power 
necessary to drive the engine idle is only 28-horse power 
instead of 40-horse power. A great advantage in the 
shops is that the shafts need not be parallel to one 
another. 

Passing now to the electric machinery itself, we may 


, | however, that it would be exceeded. The cables are 
The shafting may be conveniently divided into main | short, and the total weigh: of copper in them is 5:14 tons, 
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regular motion. Through fifty of the teeth bolts are 
passed to hold the core plates re agra, while the other 
fifty support cross-bars upon which the plates rest; 4)j 
are carefully insulated from the plates, and the latter are 
covered with paper. 
_ The winding consists of flat wire 0:158in. by 0 196in,, 
insulated with cotton and shellac. Only one layer jg 
Wound outside, but there are two layers inside, as the 
wires have to pass between the teeth of the side castings, 
The whole armature has 2400 of these windings, and 
carries two commutators, to which alternate windings 
are attached. 

All the wires were bent to template, and are very 
| wf reap ye and replaced. The top of,one winding 
and bottom of the next on the same side of the armature 
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and countershafts, and, if for example, there would be 
10 per cent. loss upon each sub-division of energy, the 
total loss would be 30 per cent. Inall systems of rope or 
belt driving a single accident may stop the whole establish- 
ment, and there is an excessive dead weight to be turned. 
The countershafts and pulleys themselves weigh 110 tons, 
and the rest, without reckoning belts, at least 88 tons. 
Another great objection to ordinary mechanical trans- 


‘GENERAL PLAN OF SMALL ARMS FACTORY 


so that the loss is only 2 percent. The motors vary 
in size from 3-horse power to 87-horse power, and are 
of the usual type. The main dynamo was, however, the 
object of careful study, as no machine, we believe, has 
previously been built to run at such slow s s. The 
Gramme winding was the only typesuitable, and themagnet 
cores had to be made of mild steel, as the price of 
wrought iron was prohibitive, and cast iron would not 


are soldered to a copper plate, which conducts the 
current to a bar of the commutator, one bar correspond- 
ing to each winding. The commutators are 8-2ft. in 
diameter. Binding wires of phosphor-bronze, 0:059in. 
diameter, are used for holding the winding in pocition. 
mp brushes collect the current, and these are lifted 
and lowered simultaneously by special apparatus, and the 
lead can be easily regulated. 





mission is the impossibility of extension. When shafts | give good enough results. The steel is from the works; This machine can develope 2400 ampéres at 125 volts, 
are put up for 300-horse power, all must be replaced if 

450-horse power is to be transmitted. It is obviously rit 

best to transmit a large part of the power to distant 

points, and for this purpose ropes are very cumbersome s 


and inefficient. Besides the pulleys and shafting, about 
thirty tons of hangers, plummer blocks, &c., must be put 
up. The idea was therefore accepted that the whole 





os 





works should be driven by electricity. The first proposal | 
was to drive a shaft from the engine by belting, and then | 
from this to transmit the power by belts to two dynamos. | 
This was, however, rejected owing tothe disadvantage of | 
belting, and finally it was decided to place one dynamo | 
of &00-horse power upon the engine shaft. The 
engine hai already been ordered, and was to run at 
sixty-six revolutions per minute. Anew type of dynamo 
had therefore to be designed, and the fly-wheel was done 
away with, and the plummer blocks moved further apart. 
Even if two dynamos of 250-horse power each were used, 
it would be no advantage, as the work must go on 
throughout the establishment regularly. The Socicté 
Internationale d’Electricité undertook the work in order 
to compare the efficiency of electrical transmission with 
other kinds; the most eminent firms were asked for 
details as to the power necessary at the engine to deliver | 
a given power to the machines, but not one would give a | 
guarantee as to the efficiency of a mechanical method of | 
transmission. There are in all— 
9 shafts requiring 12-horse power each = 108 | 
2 shafts requiring 16-horse power each = 32 | 
| 
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2 shafts requiring 30-horse power each = 60 








Total 200-horse wer, 

For these the following motors were put in, to be well | 
above requirements :— 

9 motors of 16-horse power = 144 

2 motors of 2l-horse power = 42 

2 motors of 37-horse power = 74 


DIAGRAM OF POWER 


| at Angleur, and its magnetic permeability is equal to; and four cables lead the current to the switch-board. 
| that of the best soft wrought iron. Our illustration, | The efficiency, as previously stated, is 90 per cent., and 
| Fig. 2, represents the dynamo and part of the engine. the density of the current is 1940 ampéres per square 
—- | . The field magnets are shunt wound, and arranged in a | inch in the armature winding and 1000 ampéres in the 
Total 269-horse power | ring consisting of ten pieces bolted together and having | magnet windings. 
Of these the guaranteed efficiencies were 16-horse power | twenty pole pieces. The air space is 0 245in.wide. The! The boss of the armature weighs ten tons, the armature 
— 87 per cent.; 21-horse power — 87 per cent.; 87-horse | magnets were fixed in position, then dismounted to allow | core six tons, the side castings eight tons, the copper in 
power — 89 per cent.; making 296-9-horse power required; | the armature to be wound; this had to be done in | the magnets two tons, and in the armature 1320lb. If 
2 per cent. loss in leads, 5-93; total 303-horse power. | position owing to the size of the machine; the ring was |a short circuit should occur in the works, the armature 
The efficiency of the generating dynamo is 90 per cent., then finally erected. The armature was constructed as | will be subjected to an action like that of a brake, but it 
so that the efficiency of the transmission between the brake follows: First, a boss was forced upon the shaft by | will not have the bad effect which would be produced if 
horse-power of the engine and the shafts of the motors is hydraulic pressure, and a hollow saucer-shaped casting | the armature did not itself constitute the fly-wheel. 
772 percent. The efficiency of the engine was guaran- | was bolted to each side to take the place of the arms of | There are, as will be observed, only two bearings, one on 
teed to be 92 per cent., but tests have shown it to be | an ordinary fly-wheel. The circumference of the castings | each side of the machine. The two gets of cables are 
94 per cent., so that the power delivered by the motors is | is formed into a hundred teeth, and these grip the core 
72°5 per cent. of the indicated horse-power of the-engine. 


connected in parallel at the switch-board, where the 


If we allow another 4 per cent. between the motor shaft 
and the actual countershafts of the tools, we obtain 
69°5 per cent. The use of one dynamo has been criticised, 


of the armature, which is 15-8ft. diameter, and formed of 
iron plates 0°275in. thick ; these are placed side by side, 
and make up a total width of 15°8in.; the radial length of 
the plates is 5°lin. This mass of iron forms the rim of 


but two dynamos of 250 horse-power each could not well the fly-wheel, and possesses ample weight to insure 


requisite instruments are fitted up, so that the pressure 
in either half of the machine or in the shops can be noted, 
and suitable cut-outs are fixed. 

Lighting is effected by 116 arc lamps, two in series, 
using 10 ampéres, and by 200 16-candle power incan- 
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descent lamps. The current for the latter is taken from 
aring main supplied by twenty-four feeders, and the total 
loss of pressure is 7 volta when all the lamps are lighted 
at once. The ring and feeders are of bare wire, except 
in the cable tunnel. All the motors are of the Gramme 
type, with two windings, and the arrangement of the 
magnets is very similar to that of Messrs. Laurence, | 
Scott, and Co., of Norwich. The base plate and the top 
yokes are attached together in casting to allow of boring | 
the interior easily, and the magnet cores are cylinders of 
wrought iron shunt-wound. Carbon brushes are used on | 
the motors, and have so far given no trouble. The elec- | 
trician would not be able to occupy his time were it not 
that he has also to attend to the arc lamps and replace | 
their carbons. | 
The following is a list of the motors used throughout | 
oe or rather the list of those which were ordered | 
at first :—- | 


Situation. Horse- No. of Guaranteed 
: powcr. motors. efficiercy. 
MMO bi. es 2 a. DB 87 per cent, 
Woodworking department... 21 ... 1 87 ne 
. ears 2 89 ss 
Stamping and drawing shop 16 1 87 me 
” ’ 7 1 84 

i aa: a a me 
SO ate xs Se ee Le eee. a 


The average efliciency can, of course, be obtained by 
multiplying the number of motors by their respective 
efficiencies. Taking this sum and dividing by the total 
number of motors, this gives 87:2 per cent. 

Eventually the 7-horse power motor was countermanded, 
and a 16-horse power motor put down for the polishing 
shop, and one of 21-horse power for the cartridge shop. 
On some of these motors the load is very variable, and 


Several are exposed to dust and dirt, so that with 90 per | 
cent. efficiency of the dynamos, 98 per cent. of the con- | 
ductors, 87 per cent. of the motors, the net result is 76°6 | 


per cent. power delivered. As the lost work in belt 
driving is practically a constant quantity for all loads, or 
at least is usually considered to be, the power required to 
turn the shafting, Pagel &c., at the normal speed when 
no work is being done on the machines, it follows that 


taking 79-4 per cent. as the final output in two cases, one 


of electrical and the other of mechanical transmission, 
we find that at a load of 20 per cent. the electrical system 


Fig.”2 
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would still give 47°2 per cent. useful effect, and the 
mechanical nothing at all. From careful experiments 
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Details of Valve Gear 



































more power than to drive the shops in the ordinary course 
of work, and this is well shown in Fig. 3, where the ordi- 
nates represent electrical horse- 
power and the abscisse minutes. 
\ 7 This curve was obtained with a 
recording amperemeter. The part 
A represents the records during 
normal work; the part B when 
all the tools were in motion, but 
doing no work; the part C is the 
work used for driving shafting, 
pulleys, &c., alone. It will be 
observed that whereas 11 elec- 
trical horse - power is required 
when driving all the tools idle, 
only about 7 electrical horse-power is needed in ordinary 
work, of which 4 electrical horse-power is used to drive 
the shafts, belts, &c., alone; this clearly shows how 
small a part of the power produced by the engine is 
actually used in useful work at the tools. 
Such satisfactory results of the application of electricity 
to factory driving must attract attention, and will doubt- 
| less lead to great changes in transmission, both in this 
country and on the Continent. Whether in the case of 
large machine tools it would not be better to discard 
shafting and belts altogether, and supply a special motor 
to each tool, is a question which must be settled for each 
individual case which may arise; the current could be 
switched on or off, just as easily as the belt is now thrown 
from the loose to the fast pulley, and vice versa. 

On page 462 will be found an engraving from a photo- 
| graph of the engine which, as we have said, was built by 
| the Société Anonyme des Anciens Ateliers de Construc- 
| tion Van den Kerchove, of Ghent, and erected by them. 
| Some years ago in connection with the Antwerp Ex- 
| hibition we described at length an engine built by this 
| firm, and commented most favourably on the excellent 
| workmanship and finish, and more recently we have 

described and illustrated one of a number of lerge 
vertical Corliss engines, designed and constructed by the 
same firm for the Allgemeine Electricitats Gesellschaft, 
and erected at the Berlin central electric lighting 
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which have been made in actual practice it has been | station. 





clearly proved that to drive all the machines idle needs | 


The engine which we illustrate to-day is in no point 
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inferior to those which we have already described. It is 
designed to develope 450-horse power, but gives without 
difficulty 530. The high-pressure cylinder is 19in. in 
diameter, the low pressure 32in. and the stroke 5ft. The 
number of revolutions is sixty-six per minute, with a 
pressure of $01b. The dynamo, as will be seen, is placed 
between the high and low-pressure engines, the armature 
being sufficiently heavy to dispense with a fly-wheel. 

The Compagnie Internationale d’Electricité, of 
Liége, have put in the electric plant with complete 
success. The regularity in running of the engine is 
that can be desired, the governor keeping it under 
perfect control. Running light the engine indicates 
28-horse power, and loaded 530-horse power, which gives 
an efficiency of 94-7 per cent. The consumption is 
about 13°25 lb. of water per horse-power per hour. 

We also give an illustration of a silent dashpot which 
is used on this engine, and on nearly all made by this 
firm. The construction and action of it will be under- 
stood from the drawing; the same supply of air continu- 
ally passes backwards and forwards from the top of the 
smaller piston, below the bigger, and vice versd. Its 
passage is through the hole in the bottom of the 
bigger cylinder, round the intermediate piston-rod till 
the piston is nearly at the bottom of its stroke, when 
it will be noticed that the swell on the upper part of the 
rod fills this hole, the air is therefore obliged to continue 
its way through a small regulating valve J at one side, and 
cushioning is thus produced. It is needless to observe 
that a vacuum is continuously preserved beneath the 
smaller piston. The noise generally made by dashpots 
by the air being driven out through a small orifice is 
thus avoided. 

The action of the valve gear in use on this engine is as 
follows :—In the figure, A represents the valve spindle. 
To it is secured the short crank projecting to the left. 
From a pin on the end of this drops the short connecting 
rod which actuates the dashpot. Upon the same pin 1 in 
the dashpot-piston works, as will be seen, the long 
trigger B, continually pressed forward by a fiat spring C, in 
its rear. At the present moment the dashpot pistons are 
at the bottom of their stroke, and the trigger has just 
entered the palette which is attached to, and can be 
distinguished in dots behind the bentleverG. The pin to 
the right of the fulcrum of this lever is connected by a 
rod with the wrist plate. It is now drawn down and 
lifts the palette, carrying with it the trigger and pistons, 
and consequently turning the spindle A, and opening for 
admission. As the ascent continues the flat face of the 
trigger is carried against the shaded pin near B, partly 
because it is made taper on that side, and partly because 
it is drawn in that direction by the palette. Rising fora 
very short distance further, the trigger is urged to the left 
by the same pin, the dashpot pistons are set at liberty 
and descend instantly, turning the spindle A and cutting 
off the steam. The position of the pin B is regulated by 
thé rod F, which is connected to the governor. The rod 
E serves the same purpose for the other end of the 
cylinder. 

We have had the pleasure of visiting MM. Van den Ker- 
chove’s works thissummer. The excellence of their work 
is gained by the use of the best machine tools it is possible 
to procure—many of them are by Whitworth—and by the 
employment of calipers and templates set to exact 
dimensions in a micrometer measuring machine. The 
machinemen are expected to work to the sj;in. We 
have discussed at length, in a former number, the finish 
which onr Belgian friends put on their work, and we 
believe have shown conclusively that it is very far from 
being as unnecessary as many Englishmen are inclined 
to consider it. Excellent finish can only be got on 
excellent material, and it is an earnest of perfect work in 
all the details of a machine. 

At Ghent may be seen a pair of horizontal engines 
developing 1000-horse power, constructed by Messrs. 
Van den Kerchove in 1868, which have run continuously 
since then, and which seem at present as good as new. 
In the same spinning mill—La Lys—is a pair of most 
beautiful beam engines, erected in 1875, and these have 
given daily since then 3000-horse power. We understand 
that the same company has ordered a compound vertical 
engine of the Berlin type, to develope 2000-horse power, 
from the same firm. This not only speaks well for the 
engineers, but for the general prosperity of our Belgian 
neighbours. 








THE INSTITUTION OF CIVIL ENGINEERS. 


CONSTRUCTION OF GRAVING DOCKS. 


At the ordinary meeting on Tuesday, the 15th of November, 
Mr. Harrison Hayter, President, in the chair, four papers were 
read, on the “‘Construction of Graving Docks in the Colonies, and 
in the United Kingdom.” 

The first papér was on the ‘ Halifax Graving Docks, Nova 
Scotia,” by the Hon. R. C. Parsons, M. Inst. C.E. Though 
wooden graving docks had been preferred in recent years in North 
America, owing to their cheapness and to their being less influenced 
by variations in temperature than stone docks, it was decided to 
construct a stone dock at Halifax, as being the most durable and 
involving hardly any cost in repairs. A company was granted 
an annual subsidy of £6000 for constructing the dock, which was 
600ft. long and 102ft. wide at the top, and had 30ft. depth of 
water on the sill at spring tides. The rise of spring tides at 
Halifax was 6ft. The excavation for the dock was mainly in rock. 
The bottom of the dock was formed of a pitch-pine floor laid upon 
a bed of concrete ; the entrance and side walls up to the level of 
the solid rock were constructed with a minimum thickness of 3ft. 
of conerete, and above the rock, with rubble backing faced with 
concrete, whilst the altars and caisson-groove were faced with 
granite. Two centrifugal pumps were provided capable of empty- 
ing the dock in Jess than four hours. An entrance channel to the 
dock was blasted and dredged to a depth of 30ft. at high water 
spring tides. A wharf and jetties were formed on the harbour 
side of the dock; a siding was laid down connecting the wharf 
with the Intercolonial Railway ; and the dock was fully equipped, 
lighted by electricity, and supplied with water from the city main. 
The works, which were designed by the late Mr. J. F. Bateman, 
Past President Inst. C.E., were begun in May, 1886, and opened 
in September, 1889. The dock is second in length on the Atlantic 
Coast of North Americs ; and the largest in depth, floor area, and 
capacity. 

e@ second paper contained a description of the ‘‘ Cockatoo 





Island Graving Dock, New South Wales,” by Mr. Edward W. 
Young, M. Inst. C.E. This dock, situated on a rocky island in 
the Paramatta River, was 628ft. long and 108ft. wide at the top, 
and afforded a depth of 32ft. of water over the sill at high-water 
spring tides. It was excavated in the rock, and its floor was 
formed of bluestone blocks, bedded in cement mortar, and resting 
on a layer of concrete. The lower altars were formed of bluestone 
concrete, the broad altar of granite, and the upper altars of sand- 
stone ashlar; while the rest of the dock was formed in the 
natural rock where adequately sound, and coped with granite. 
The dock was provided with three piers on each side, all with 
granite steps and slides. The invert and invert walls were 
tormed of sandstone, with granite quoins. The entrance walls and 
sea walls were, up to one foot above Jow water, built of concrete 
composed of 3°6 parts of bluestone, 14 parts of sand, and 1 part 
of Portland cement, and of sandstone ashlar above ; the concrete 
being deposited within framing under water, from a skip with 
bottom plugs, on a foundation excavated to solid rock by divers 
with the aid of a grab. The materials of the concrete were 
moistened before being lowered, to reduce the washing out of the 
cement by the inrush of the water on the raising of the 
skip. The wrought iron caisson, 90ft. long, 14$ft. wide, 
and 39ft. deep, which closed the rock, rested on rollers, 
and could be drawn back by hauling gear into a reo 
chamber provided for it. The pumps consisted of a 
pair of double-acting plungers, 44ft. in diameter, with 
a stroke of 6ft., and they could discharge 45,360 tens 
of water in 34 hours, with a maximum litt of 36ft. On 
the completion of the caissons and the pumping machi- 
nery, the rock excavation, beyond the concrete coffer- 
dam across the entrance, which had excluded the water 
from the works, was carried out, partly by driving 
galleries under the coffer-dam to save diving work, and 
partly by blasting and dredging aided by divers. The 
total cost of the works was £267,825, out of which 
£207,317 was expended on the graving dock, £15,478 
on the pumping machinery, and £17,140 on the caisson, 
The execution of the works occupied from February, 
1883, till March, 1890. 

The third paper gave an account of the “ Alexandra 
Graving Dock, Belfast, by Mr. W. R. Kelly, M. Inst. C. E. 
This dock was constructed between April, 1885, and 
May, 1889, to afford a much-needed increase of graving 
dock accommodation in the port of Belfast for the 
repairs of the large vessels trading with the port, and 
to encourage the shipbuilding trade. A coffer-dam was 
constructed in front of the entrance basin to shut off 
the river Lagan from the site ; and underits shelter the 
dock and entrance basin walls were built in timbered 
trenches, being, together with the floor, of Portland 
cement concrete, consisting of 24 parts of whinstone, 34 
parts of coarse gravel, two parts of sand, and one part of 
cement, faced with concrete composed of three parts of 
gravel, one part of sand, and one part of cement, Con- 
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LOCOMOTIVE TANK ENGINE FOR THE LONDoN 
TILBURY, AND SOUTHEND RAILWAY , 





Tu1s engine, which is ro Rey for mixed traffic, has four 
wheels coupled; the front end is carried by a four-wheeled 
bogie, and the rear end by a two-wheeled radial axle-box of 
special construction, so as to take sharp curves easily, The 
cylinders are outside the frames, and are fixed horizontal] 

over the bogie. The driving wheels are under the barre] of 
the boiler, and the hind coupled wheels and wheels for radial 
axle-box are behind the fire-box. The water tanks are fixed 
at the sides of the boiler, and also behind the foot-plate. Tho 
coal bunker is placed over the tank at the trailing end, and q 
neat cab is fixed over the foot-plate. The automatic Westing. 
house air brake and a hand brake combined are fixed on the 
engine, so arranged that either may be worked independent} 

of the other, and cast iron brake blocks are fitted to oe | 









































Oore 7 Plaformsi- 











siderable inconvenience, however, was experienced from = 
the springs or ‘‘ blows” issuing from a stratum of quick- 
sand near the bottom of the trench, and from the yield- 
ing of the poling boards, owing to great pressure on 
unequal settlement. The dock had a length of 800ft., 
a width of 50ft. on the floor, a width of 92ft. at the top, 
and a depth of 25ft. at high water; and it was divided 
into three sections of 300ft. 200ft., and 300ft., by 
two inner entrance-sills and caisson-grooves, so that 
with three caissons it could be divided into three 
docks; but two only having been provided, it could 
be formed into two docks, having lengths of 300ft. 
and 500ft. respectively. Granite was used for the 
grooves, quoins, sills, and coping ; whilst the altars 
and stairs, as well as the walls, were faced with 
Qin. of the stronger concrete. The two centrifugal 
pumps, placed at the bottom of the pump wells, could 
discharge 10,000,000 gals. of water from the dock 
within two and a-balf hours. A derrick crane was 
erected on the quay, mainly constructed of steel, and capa- 
ble of lifting loads of 100 tons at a distance of 50ft., 80 tons 
at 60ft., and 60 tons at 70ft. The total cost of the dock, 
basin, quays, and various works, amounted to £148,983, 
half of which sum was expended on the graving dock, whilst 
the two caissons cost £8759; the engines and pumping ma- 
chinery, with their buildings, £11,430; the derrick crane with 
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its foundations, £13,566 ; and the entrance basin, £7477 ; and the | 


cost of the quay walls made up the greater portion of the remain- 


ing expenditure. The concluding portion of the paper dealt with | 
the disruption of the concrete of the graving dock, which mani- | 
fested itself mainly below low-water level, soon after the completion | 
of the works. A report by Messrs. Hawkshaw and Hayter attri- | 


buted this failure to the abstraction of the lime in the cement by 
the magnesia in the sea-water, a question which was fully gone 
into in the papers on ‘‘ Concrete as applied to the Construction of 
Harbours,” and the discussion on them last session. The remedies 
proposed consisted in the replacing of all defective concrete by a 
richer impervious concrete, and, if this proved inadequate, the 


exclusion of the sea-water from the dock by surrounding it by a | 
clay puddle wall, carried down to an impermeable stratum, and | 


rising above high-water level. 
Mr. T. R. Salmond, M. Inst. C.E., assisted by the author. 


The last paper was a record of the ‘Construction of a | 


Concrete Graving-dock at Newport, Mon.,” by R. Pickwell, 
Assoc, M. Inst, C.E. This dock was built on the west bank of the 
river Usk, at Newport, for Messrs. Mordey, Carney, and Co., 
on a site partly reclaimed from an adjacent creek. The dock was 
built almost wholly of cement concrete, only the hollow quoins and 
sills being of granite ; its length on the floor was 350ft., its width 
was 50ft. on the floor, and 72ft. on the top, and the depth of water 
on its sill at high-water spring tides was 21#ft. The slope at the 
end of the pilework, reclaiming part of the foreshore of Jack’s Pill, 
had to be trencbed; and the trenches were filled with steel slag, 
to act as counterforts, and prevent the slipping forward of the 
piling, which was also tied back by long tie-bolts. After the 
completion of the necessary coffer-dams, the walls of the dock 
were built in timbered trenches, with concrete composed of eight 
parts of broken and crushed steel slag to one of Portland cement, 
and faced with stronger concrete. The moulds in which the concrete 
was deposited were coated with crude petroleum, leaving a clean 
hard face on the structure. The entrance walls had to be founded 
on bearing piles, as the influx of running sand prevented the 
excavations being carried down to solid gravel; and the walls were 
strengthened by chain cables extending into the dock walls. The 
concrete floor was constructed in tions, cross trenches, only 
15ft. wide, being formed successively in the central earthwork, 
extending from wall to wall, and the concrete deposited before 
opening out a second trench, in order to avoid slips in the walls ; 
and chain cables were inserted in the floor, stretching from wall to 
wall. Some difficulty was experienced from a ‘‘ blow” in the con- 
struction of the entrance floor, but it was shut off by sheet piling. 
The dock was closed by a pair of oaken gates, meeting in the 
centre, and shutting against a sill, each being provided witha 
roller underneath. A pair of inner stop gates, pointed inwards, 
served to retain 15ft. of water over the keel blocks in the dock, 
The dock walls were designed to sustain a fluid pressure of 71 lb. 
to the square foot, and they had not moved since their erection. 
The dock, which cost £25,000, wascommenced in January, 1889, 
and completed in September, 1890. 











A sHort time ago Mr. J. 8. Walker, who has been 
secretary of the Leeds Forge Company for sixteen years, died 
suddenly. Mr, Amos Booth, who has been with the company for 
the past ten years, has now been appointed to the vacant post. 


The engineer for the works was | 
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CROSS SECTION OF TANK ENGINE 


coupled wheel. 
shown by the illustrations, and the principal dimensions are 
as follows :— 


Diameter of cylinders .. 
ee Oe 
Centres of cylinders ite 
Length of boiler barrel .. .. 
Diameter me inside .. Ss 6 alee oe ae 
Length of fire-box outside... .. .. .. «2 o « « 60 
Wiad a ag Tree Z- iay- eheiea es 
Inside diameter of steam dome 
Number of tubes—189 

Diameter of tubes outside... .. .. 
Height of centre of boiler from rails 
Length of engine frame ~ hee 
Thickness - ie, ace) Di 
Distance between ditto .. .. .. 
Diameter of driving wheels on tread 

” intermediate ” 

” bogie ” ” 

” trailing ,, ” 
Wheel base—total.. .. .. . 
Centres of bogie wheels .. .. .. .. « 
Centre of bogie to centre of driving wheels... .. .. 

- driving to centre of intermediate wheels .. 
oo intermediate to centre of trailing wheels.. 
Height of centres of buffers from rails... .. .. 


ce 
Seca rkonno ted 


(coupled) ; 


~ © 
SBnNwnoavs 
Seok othe eee On; 
oo 


Capacity oftanks.. .. 1300 gallons 

99 COCR ae ce: 0s 40 cwt. 

o sand boxes (four) each .. 14 cubic feet 
Working pressure.. .. ee .. 160 Ib. per sq. in. 
Width of outside tanks .. .. 2. «2 «. oe «» Sift. Ain, 

*” oo foot-plate.. .. oe oo oo 0 o- Oft 

Heating surface— 
Ease ae ee ee” ee 
a eee a ee ee ee ee eee eee, ee 
Tet... ac ce ce 6s oe oe ct ME Og 
we being Oe 17 sq. ft. 
Weight in working order— Tons cwt. qr. 

RBs 2c co cn 60 00 66 os 00 oc co cf BW 8 8 
Front coupled wheels... .. .. .. «2 « o« o 16 1 2 
Mn OMRON WROEED 2. 40 0s cc cs ce oe oe BBD 
SN Se wk 4s ot te on 0s ee ee SO 





56 8 (0 
It may be added that the cylinders, being 17in. diameter 
and 26in. stroke, with driving wheels 6ft. lin. week 
| 
73 
= 102-93 lb. for each pound of effective pressure per square 
inch on the pistons. An elevation of this engine from 4 
photograph will be found on page 413. 


engine is capable of exerting a tractive power of 








Tue INSTITUTION OF CrviL ENGINEERS.—The manufacture of 
small-arms is to engage the attention of the Civil Engineers at 
their meetings on Tuesdays, the 29th of November and the 6th of 
December, when a communication on that subject by Mr. John 
Rigby, M.A., Superintendent Royal Small-arms Factory, Enfield, 
will be submitted for consideration. The application of mechanical 
ingenuity to the invention of special machinery, whereby skilled 
labour has been superseded, and the continued reproduction of 
accurate copies of an original pattern assured, will form a main 
feature of the paper. The author will touch briefly upon the 
history of this modern industry, its connection with the State and 
with Government factories—will illustrate it by the manufacture 
of the present mag rifle at Enfield—and will describe some of 
the special machines used in that factory, with an account of its 
organisation and functions, 





The general arrangement of the engine is 
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RAILWAY MATTERS. 


Tue boss and shaft of the cable wheel for the new 
r-house of the Broadway cable road weighs about 40 tons, 
owe ering News says it ‘‘was hauled by twenty-six horses from 
sng not of Thirty-ninth-street to its destination, and sadly 
the aged the street over which it passed, depressing the pavement 
a A places nearly lft. ‘The load was about 10 tons per wheel. 
in 80 does not speak well for our pavements. Some time ago a 
be wire cable was hauled over the new Telford pavements of 
t, Louis imposing & load of nearly 14 tons per wheel, without 
8 depressing of the surface. Both loads were excessive, but the 
5 Louis experience shows what can be done by properly preparing 
the foundation for a street surface,” 


Mr. Emerson BAINBRIDGE, J.P., managing director of 
the Nunnery Colliery Company, has accepted the unanimous invi- 
tation of the directors of the East to West Coast Railway, to 
ome the chairman of the company. Mr. Bainbridge is largely 
interested in the Midland coalfield, and is believed to be the largest 
freighter in the district. The other directors of the company are 
the Duke of Newcastle, Earl Manvers, Lord Francis Hope, Mr. W. 
Arkwright, Mr. W. Bromley Davenport, M.P., Mr. F, H. Devon- 
shire, Mr. Blacker, Mr. Jarvis, Major Dalrymple, and Mr. Percy 
Westmacott. The initial section of the new railway, between 
Beighton, Chesterfield, and Lincoln—some seventy miles in length 
_is now being proceeded with, The new area to be opened up 
wil] have an estimated output of 1,500,000 tons of coal per annum, 


A proposED line from Mandalay through the Northern 
Shan States to the Kunlong Ferry on the Salween, the rendezvous 
of the caravans from, Yunnan, is considered a most feasible propo- 
sal, and one Which will almost certainly be adopted by the Govern- 
ment of India, Once this line is constructed, trade must gravitate 
to its northern terminus, and in time the Salween might be bridged 
and an extension carried on right to the Chinese frontier. Indian 
Engineering says the line would be in British territory throughout 
its entire length, and Rangoon would be the port to which imports 
and exports would flow. The Mandalay-Kunlong Railway would in- 
yolve nogreat expenditure, and when the detailed surveysare finished 
next year sanction should be given to its immediate construction, 


Tus construction of the Lake Roland Elevated Railway 
in the city of Baltimore is, the Ratlroad and Engineering Journal 
says, now well under way, and it is probable that the entire road 
will be in running order by next spring. The railroad is closely 
allied to the Lake Roland Park Land Company, and both are con- 
trolled by parties in Kansas City. The ironwork is about 4100ft. of 
the entire electric line of eleven miles. It starts from grade in 
North-street, south of Saratoga-street, and runs in a northerly 
direction to a point north of Eager-street, making about 3700ft. of 
continuous double-track viaduct with lattice girder spans of from 
40ft. to 60ft., and two pin-cennected through spans, one 200ft. and 
the other 150ft. long. In addition to the elevated structure ee. 
there is necessitated an elevation of tracts outside of the thickly- 
settled portion of the city. This is the Quarry Viaduct, consisting 
of three spans of rivetted lattice trusses, each 130ft. long. 


Ir is a fact worthy of notice that the agent of a French 
syndicate has just expressed to the treasurer the willingness of his 
principals to construct railways and other public works of a repro- 
ductive character in New South Wales to the amount of two or 
three million pounds. They offer to accept payment in Govern- 
ment debentures for any of the undertakings entrusted to them. 
The syndicate express their intention to employ French engineers 
in the laying out and supervision of the work, but, the Railway 
News says, they propose to strictly confine themselves to the em- 
ployment of local labour. Sir Graham Berry has, however, 
decided to decline the proposals of the syndicate on the ground 
that their acceptance would create irritation amongst British 
capitalists and brokers interested in Victorian stocks, and might 
seriously prejudice the colony in negotiating its future financial 
transactions on the London market, and it would add to the 
interest already payable on the colonial debt. 


Tue Brooklyn Bridge was never so crowded with people 
as during the gala days of the Columbian anniversary, Com- 
mencing on Sunday, October 9th, 453 trains were despatched, 392 
of which had a headway of from three to two minutes. On 
Monday 549 trains were despatched, 120 of which had but 14 
minutes’ headway. Tuesday, 558 trains, 212 at 14 minutes’ head- 
way. Wednesday, the rush day, 697 trains were despatched, of 
which 346 were on 14 minutes’ oy The number of passen- 
gers carried was, on Sunday 99,309, Monday 188,677, Tuesday 
158,085, and on Wednesday 223,625, gradually falling off to the 
norma! number at the end of the week. The whole number for the 
week was 1,091,539. The greatest rush was from Wednesday 
8.15 a.m. until Thursday 8.15 a.m., 24 hours’ continuous run of the 
cars carrying 258,593 passengers. The speed of the cable is 104 
miles per hour; it is 14in. diameter, and 12,000ft. long. It wears 
out in about fifteen months, having a haulage service of about 
20,000,000 ton miles. The greatest recorded work of the cable 
engines is 1093 horse-power. Cars weigh from 17 to 19 tons, and 
there are 60 in service, 48 running during rush hours, The above 
enumeration only includes railway passengers riding by ticket. 
The immense throng by the foot and roadway can only be esti- 
mated, and probably reached the number of 200,000 or more, 
making the total travel over the bridge on Wednesday, October 
12th, nearly half a million people. The Scientific American says 
that not the slightest accident is known to have occurred. When 
we consider that one-half of the immense train service on Wednes- 
day was run on 14 minutes’ headway, without a break, we cannot 
but accord the highest praise to its management. 


In reply to questions concerning the recent Thirsk 
disaster, which has led to the usual wild talk in our daily papers, 
Sir Henry Oakley, the general manager of the Great Northern 
Railway, said :—“ It is quite true that the Pullman car acted as a 
‘buffer’ for the hind portion of the train, but the fact is that 
these cars are more heavily built, and of a far more substantial 
character than the ordinary rolling-stock. Still it must be 
remembered that the mere construction does not of necessity 
imply or guarantee the lessening of the chances of injury in the 
event of a collision, An ordinary first-class car will contain about 
twenty-five, a second-class thirty-two to forty, and a third-class 
fifty passengers, and the car will weigh from 12 to 14 tons. A 
Pullman car will carry from twenty-five to forty passengers, and 
weighs from 23 to 25 tons. If you were to institute the Pullman 
car a you would decrease the accommodation and increase 
the haulage and lengthen the train, If you increase the haulage 
and length of a train, you decrease the speed. This no company 
can afford to do. If you want to carry the same number of 
passengers you must simply double the number of trains, and if 
you were to do this you must increase the cost of travelling. 
Another very potent objection to adopting the Pullman car 
ee, is the absence of convenient handling where junctions 
ave to be considered, The weak point in the eonstruction of our 
rolling-stock is the number of doorways. In the case of the Pull- 
man there is what is known as the continuous girders, a continuous 
line of timber at and above the floor, whereas in the case of the 
ordinary carriage, the ‘line’ of construction is broken by the 
numerous doorways. Had the Pullman in the case of the Scotch 
xpress been next to the engine, it would have been smashed just 
as the three carriages were. The passengers in the Pullman have 
to congratulate themselves that the force of the collision was 
expended on the engine and the front carriages, which telescoped, 
and thus acted as ‘buffer.’ The car is constructed to resist a 
certain maximum of force, and should that be exceeded the car 
would ‘go’ like any ordinary carriage. The ordinary carriage 
offers a greater internal resistance than the Pullman. The divisions 
of the various compartments offer resistance which plays an 


NOTES AND MEMORANDA. 


A very unusual, though not singular, mishap occurred 
in St. Paul’s Cathedral shortly before twelve o’clock on Tuesday 
morning, The man whose duty it is to wind up the clock had just 
completed his work, when one of the weights, which weighs about 
800 lb., fell through the timber supports of the clock, afterwards 
crashing through the tower staircase. 


THE tonnage on the New York State canals for 1892 
will probably be somewhat less than in 1891, and below any year 
since 1860, as is shown by the following figures, which in connection 
with canal questions, are of much interest, and indicate the highest 
and lowest points in the traffic for the period named :—Total tons 
carried in 1860, 4,650,214 ; in 1872, 6,673,370; in 1875, 4,172,129 ; 
in 1885, 4,731,784; in 1886, 6,457,656; in 1890, 5 246,102; to 
October 21st, 1891, 3,627,828 ; to October 21st, 1892, 3,379,118. 
These do not include the last five weeks of the season; but the 
total traffic for 1892 is not expected to reach 4,000,000 tons, as 
compared with over 6,000,000 in 1886. 


Ar the meeting of the Meteorological Society on the 
16th inst. Mr. W. H. Dines read a paper on ‘‘ The Measurement 
of the Maximum Wind Pressure, and Description of a New 
Instrument for Indicating and Recording the Maximum.” For 
some years the author has been conducting a large number of 
experiments with various forms of anemometer, and in the early 
part of the present year recommended the adoption of the tube 
anemometer for general use, as it appeared to possess numerous 
advantages. The head is simple in construction, and so strong 
that it is practically indestructible by the most violent hurricane. 
The recording apparatus can be placed at any reasonable distance 
from the head, and the connecting pipes may go round several 
sharp corners without harm. The power is conveyed from the 
head without loss by friction, and hence the instrument may be 
made sensitive to very low velocities without impairing its ability 
to resist the most severe gale. The author describes an arrange- 
ment of this form of anemometer which he has devised for 
indicating light winds and recording the maximum wind pressures. 


IN a recent investigation of the action of accumulators, 
Herren Heumann and Streintz have shown—Wied. Ann.—that 
lead has the power of absorbing hydrogen. In one case the metal 
was used as an electrode, and charged with electrolytic hydrogen; 
in another it was melted, and a current of hydrogen passed 
through it. Care must be taken that the charged metal is not in 
contact with air, as the oxygen of the latter then unites with the 
hydrogen; and this, the authors think, is why previous observers 
have not been able to prove an occlusion of hydrogen by the lead 
plates of accumulators. The authors examined other metals, and 
they give the following numbers for the gas absorbed per unit 
volume of metal: — Lead, 0:15; palladium, 50235; spongy plati- 
num, 2995; platinum black, 49°30; gold, 4632 silver, 0°00; 
copper, 481; aluminium, 2°72; iron, 19:17; nickel, 16°85; cobalt, 
153°00. When the same pieces of metal were repeatedly used, the 
occluding power genera!ly fell off. In the case of the noble metals 
this is thought to be due to increased density, but why the occlu- 
ding power of iron and cobalt should be reduced to one-half or 
more was not explained. Nickel and copper retained their power. 
With regard to the high power of cobalt, Nature says the authors 
tried that metal in a voltameter, but, curiously, it showed no 
hydrogen polarisation when the charging circuit was opened. 


A NEW method of observing the rate at which a river 
was rising after a fall of rain, the river being a considerable distance 
from the spot where the height was to be known, has been described 
by Mr. F. J, Smith, At the river station an organ pipe was fixed 
vertically in an inverted position, so that the water in the river 
acted as a stopper to the pipe, and the rise or fall of the water 
determined the note it gave when blown by a small bellows driven 
by a very small water-whee]l. A microphone was attached to the 
upper end of the organ pipe ; this was in circuit with a wire leading 
to a town station at some distance; at the town station there was 
an exactly similar organ pipe, which could be lowered into a vessel 
full of water while it wassounding. By means of a telephone the 
note given by the pipe at the river was clearly heard at the town 
station; then the organ pipe at this station was lowered or raised 
by hand until it gave the same note. The lengths of organ pipe 
under water at the two stations were then equal, so that the height 
of the water in the distant river was shown. A difference of tem- 
perature at the two stations would make a small difference in the 
observed heights, For instance, taking a note caused by 250 
vibrations per second, a difference of 10 deg. C. between the 
temperature of the two stations—one not likely to occur—would 
make a difference of about 0 02ft. in height, a quantity of no 
moment in such a class of measurements. The organ pipes were 
of square section, made of metal to resist the action of the water._ 


AT a recent meeting of the Physical Society, a paper 
was read on the ‘‘ Determination of the Critical Density,” by Dr. 
Young and Mr, A. L. Thomas, and two papers on the ‘‘ Determi- 
nation of the Critical Volume, and on the Boiling Points of different 
Liquids at Equal Pressures,” by Dr, Young, were taken as read. 
The first paper gives an account of results obtained by Cailletet and 
Mathias’s method, based on the fact that the means of the densities 
of a substance in the states of liquid and saturated vapour when 
plotted with temperature, lie on a straight line which passes through 
the critical point. In the paper on critical volume the above- 
mentioned method is again referred to, and results obtained thereby 
accepted in preference to those given by the author in his paper 
on “Generalisations of Van der Waals,” &c., read before the 
Society about a year ago. The alcohols do not strictly follow the 
straight-line law. Revised tables of critical volumes, densities, 
pressures, and temperatures are given, and it is pointed out that 
tor many substances the ratio of the actual critical density to the 
theoretical density—for a perfect gas—is about 3°8. The paper on 
boiling-points of different liquids at equal pressures contains a com- 

arison of the accuracies with which a formula for the relation 
tween the boiling-points given by M. Colst—Compt. Rend., 
cxiv. p. 653—and one by Ramsay and Young—PAil. Mayg., 
January, 1886—accord with experimental results. The author con- 
cludes that the latter formula shows the best agreement, but that 
of M, Colst is satisfactory under certain conditions, 


INTERESTING experiments have recently been made 
under Mr. W. H. Preece, with a view to electric communication 
between distant points without wire connection, namely, through 
air, water, or earth. Mr. Preece proposed to conduct experiments 
in three different methods—first, by running a wire along the shore 
on light poles for a distance of about a mile, and a second wire 
from stem to stern of the ship, the two acting upon each other 
inductively through the intervening space ; secondly, by suspend- 
ing a short line over the side of the ship, so that it might dip 
into the sea in the direction of the end of the shore line, 
to work by conduction through the sea; and, thirdly, by 
running out a light cable from the shore to the ship, termina- 
ting in a coil at the bottom of the sea, near the ship, but 
not attached to it, while another coil is placed on board. 
These two coils are expected to act inductively, and to give 
ample sound on telephones by means of rapid alternations. 
The experiments by the first method have been carried to a 
successful issue within the last few days, the shore wire having 
been erected along the Welsh coast, commencing at Lavernock 
Point, a little south of Cardiff, and proceeding for a mile in the 
direction of Lavernock House, The lightship was represented for 
the occasion by the island of Flat Holme, in the Bristol Channel; 
and the line there erected, parallel to the first and three miles 
distant from it, was about half a mile long. The shore line was 
furnished with a powerful generator at Lavernock Point, and the 
island line with a sounder to receive the messages. The result 
was that the words despatched into the mainland wire were heard 
on the island with perfect distinctness, but we can scarcely admit 





important part frequently in accidents,” 





that Flat Holme represents the conditions of a ship, 





MISCELLANEA. 


THE Postmaster-General has conferred the appoint- 
ment of Engineer-in-chief and Electrician to the Post-office upon 
Mr. W. H. Preece, F.R.S. 


THE death is announced on the 18th inst. of the senior 
partner, Mr. Daniel M’Dowall, of the firm of John M’Dowall and 
Sons, Johnstone, Glasgow. 


WE are asked to state that Messrs. Joseph Evans and 
Sons, Wolverhampton, have appointed Mr. William Boby, of 16, 
—— Old Broad-street, their sole agent for London and 

istrict. 


THE Gazette of the 22nd inst. contains the text of a 
large number of private Bills relating to railways and other under- 
takings, for leave to bring in which in the ensuing session it is 
intended to apply to Parliament. 


AT a county meeting at St. Albans on Saturday, con- 
vened by the Lord Lieutenant, the Earl of Clarendon, it was unani- 
mously decided to invite the Royal Agricultural Society to visit 
Hertfordshire in 1894, It will be the first Royal show held in the 
county. 


Messrs. Morrison AND Mason, the contractors for the 
new Loch Katrine waterworks, have sent in the lowest tender for 
the erection of the temporary bridge over the Clyde at Broomielaw, 
recently advertised in THE ENGINEER. The cost of the structure 
is to be rather over £14,000. 


Tue War-office authorities have recently adopted 
important improvements in their hand-power fire engines used in 
protection of barracks and other military establishments, and have 
just ordered the construction of ten of Messrs, Merryweather and 
Sons’ improved carriage manual fire engines, which will throw 
about 30 per cent. more water than the earlier machines of the 
same weight. 


A LARGELY-ATTENDED meeting of the Southampton 
Harbour Board was held on Saturday afternoon, when it was 
resolved, with one exception only, that the agreement between the 
Board, the Corporation, and the Londonand South-Western Railway 
Company as to the dock extension works, the building of the new 
graving dock, &c., should be sealed. The chairmanof the Board 
(Mr. J. Miller) said that in drawing the several clauses, every 
care had been taken to protect the interests of the Board in 
every possible way. 


From a letter addressed to the Board of Trade by the 
secretary of the Manchester Ship Canal Company, it appears that 
the number of men and boys employed on the works from 
November, 1887, to November 18th, 1892, has been 10,500 per 
annum. The number killed or who have died from injuries received 
on the works during the same period is 130—an average of twenty- 
six per annum; the number permanently disabled, 165; and 
partially injured bnt not seriously, 997. The total number of 
accidents ot all kinds during the five years has been 1292, or an 
average of 258 per annum. 


At the last meeting of the Chertsey Rural Sanitary 
Authority, Mr. H. Yool, chairman of the finance committee of the 
Surrey County Council, called attention to a statement made by Dr. 
Ogle, of the Royal Commissior on the Metropolitan Water Supply, as 
reported in the Times, to the effect that in 1885 there were thirty- 
one cases of typhoid in Chertsey, and yet the measures taken by 
the water companies were ¢0 efficient that there was a decrease in 
the number of typhoid cases in London. Mr. Yool said he had 
obtained the statistics of infectious diseases in the Chertsey Union, 
and found that there were only four cases of typhoid in 1885. He 
also informed the authority that the evidence in question given 
by Dr. Ogle had been cancelled. 


THE replacing of the old Rutherglen Bridge, connecting 
the Bridgeton district of Glasgow with the Rutherglen side of the 
Clyde, is to be proceeded with immediately, the negotiations 
between the city and Lanarkshire county authorities as to the 
apportionment of cost having been satisfactorily concluded. 
About three years ago, the existing structure, a narrow, 
picturesque stone edifice of five arches, built in 1776, became 
unsafe for traffic, and a timber service bridge was erected imme- 
diately above it, and opened in 1890. The new bridge is to be a 
handsome granite structure, from the designs of Messrs. Crouch 
and Hogg. It will have three arches—that in the centre having a 
span of 100ft., and the two side ones of 90ft. The contract has 
poor to Messrs. Morrison and Mason, the price being over 

62,000. 


LIEUTENANT-COLONEL CuUNDRILL, R.A., her Majesty’s 
Inspector of Explosives, has made a report on the circumstances 
attending an explosion of gunpowder which occurred on board the 
new sailing barque Auchmountain, while moored at the powder 
baoy, off Greenock, on September 3rd. The amount of gunpowder 
which exploded was 20 tons. No lives were lost, and, apart from 
the total destruction of the vessel, no damage beyond a considerable 
breakage of windows, and a few in other places, was occasioned. 
Lieutenant-Colonel Cundrill gives a detailed account of all the 
circumstances which could be ascertained as the result of his 
inquiries, but adds that the origin of the fire which occurred on 
board, and led to the explosion of the gunpowder, remains a 
mystery. So far, however, as he could gather there was no reason 
to suspect any malice. ‘‘ Had,” he further says, “‘the fire occurred 
a few hours or days later, when the ship, hitherto windbound, was 
out at sea, the disaster would probably have been an appalling one.” 


SHIPBUILDING will be one of the chief features of the 
British collection at the forthcoming Chicago World’s Fair, and 
the Clyde will be specially well represented. The Fairfield Com- 
pany will make a fine display of models and plans of their crack 
productions, including the new Cunarders. Not the least 
interesting part of their collection will be an immense drawing 
showing the longitudinal section of these new vessels. Messrs. 
Thomson, of Clydebank, will have a collection, and it will probably 
be the most varied of any, for their high-speed battleships 
cruisers, scouts, torpedo boats, torpedo destroyers, and merchant- 
men will be represented. Messrs. Denny, of Dumbarton, too, will 
have representations of their recent success, while dredger models 
will be sent by several Clyde firms. Lord Armstrong’s firm, Laird 
of Birkenhead, the Thames Company, and Messrs. Harland and 
Wolff will have interesting exhibitions, The principal Trans- 
atlantic companies are sending models of vessels of world-wide 
fame. The White Star Company are to have a kiosk representing 
the arrangements of their ships’ berths. The Union Company, 
the Currie Line, and the Pacific Company will also send exhibits. 


Ir has been decided to apply in the next session of 
Parliament for powers to construct a Marine Drive and Promenade 
between Dover and St. Margaret’s Bay, a distance of between 
three and four miles. The undertaking, which is due to private 
enterprise, is estimated to cost little short of £200,000. It con- 
templates the blasting of a portion of the high cliffs, and the 
building of a sea wali, in order to obtain building sites besides a 
Marine Drive, the situation having a southern aspect, and being 
entirely pretected by the tall cliffs from the north winds. In 
addition to this, the Corporation have decided to continue the 
policy of street improvements in the heart of the old town 
inaugurated last year, and also to apply for further powers to 
enable them to make a new thoroughfare, and to widen one of the 
main arteries of the town, the cost of which is estimated at 
£50,000 or £60,000. A contract for £415,000 has also just been 
entered into for the first portion of the new harbour, which will 
cost at least another quarter of a million to complete; and the 
South-Eastern Railway Company have obtained the ry 
powers for acquiring a large extent of property at the western end 








of the town for erecting a new terminus, 
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STANDARD HORIZONTAL ENGINE 


MR. R. G. MORTON, DUNDEE, ENGINEER 
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STANDARD HORIZONTAL ENGINE. 

Tur accompanying illustration shows a standard horizontal 
engine, made by Mr. R. G. Morton, Errol Works, Dundee. 
The novelty of this engine consists in its being fitted with 
Mr. Morton’s short travel piston valve, of peculiar pro- 
portions, made of phosphor bronze. This valve gives jin. 
port opening for gin. travel. It admits steam to, and allows 
it to follow the piston smartly, and gives a sharper cut-off than 
the ordinary slide. 





and the pyrometer reading rose to 625 deg. Fah., and thirty 
seconds after to 650deg. Fah.; showing clearly that the 
combustion was much more perfect. The reading upon the 
pyrometer remained at 650deg. Fah. until the plate was 
closed, when it fell immediately to 510deg. Fah. We were 
informed that with the coal at 16s. 9d. per ton bought in small 
quantities, 6} lb. of water at 62 deg. Fah. could be evaporated 
per pound of coal when the smoke-prevention plate was used, 
and without it only 4}1b. of water. Two hundred steamers 
have already been fitted with the bars, and the smoke plates 
are coming into use largely. 

The following is the result of trials which had previously 


















have been rung’so.often, and so manyjpatents have been taken 
out, that there appears no room for new features. We were, 
however, agreeably surprised at the results obtained. It may 
be well to state that the company has spent considerable 
sums on experiment, and that on its land at Forest Gate 
three boilers are installed solely for test purposes. 

Fig. 1 is a longitudinal section of the furnace, and Fig. 2 


|isa plan. It will be seen that the bars are provided with 


It is absolutely free from friction due to | 


ressure of steam. This valve is controlled by the maker’s | 
figh speed governor through the medium of an expansion | 


link and die block. This arrangement dispenses with the 
throttle valve governor, and admits steam to the cylinder at 
nearly boiler pressure, varying the point of cut-off according 
tothe load. The engine is self-contained, and requires very 
little foundation work, and no wheel pit excavation. 








SMOKE CONSUMING GRATES FOR STEAM 
BOILERS. 
ALTHOUGH the consumption of smoke is a most desirable 
object at all times and in every place, special emphasis was 
laid upon the necessity for the use of improved apparatus for 


this purpose by the Public Health (London) Bill of 1891. By | 
this Act any person being the owner or occupier of premises, | sides, an 


or even being a foreman or other person employed by such 
owner, who — smoke to be produced, is liable to a penalty 
of five pounds for the first offence, and on a second conviction 
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DEAD PLATE AND BRIDGE 


to a fine of ten pounds, and on each subsequent conviction 
toa fine double the amount of the fine imposed on the last 
Rents conviction. The penalties for smoke production 
ing therefore serious, it must be of interest to note any 
attempt to abate the causes which lead to the imperfect com- 
bustion of the fuel in steam boilers. We recently had an 
» Opportunity of examining a boiler at Neville-road, Upton 
Park, Forest Gate, E., which has been fitted by the Venetian 
Air-Valve Furnace Bar Company, of 36, Walbrook, E.C., with 
their patent furnace bars and dead plate. We were very scepti- 
cal before our visit that anything very novel could be produced 
such fittings as grate bars and dead plates. The changes 


feathers or louvres similar to a Venetian blind, and all the 
bars can be moved by a common rod in such a way that the 
fire is thoroughly shaken throughout its whole length. The 
bars are all exactly similar, and are of cast iron. The peculiar 
form of the top surface of the bars is said to promote a better 
spreading of the air than with straight bars, and the projec- 


| tions stir the fire more perfectly when the bars are moved. 


| called by the makers, is Paddon’s patent, an 





The dead plate, or rather ‘‘ smoke-prevention plate,” as it is 
is similar in 
appearance to the bars, the difference being that the louvres 


| can be closed entirelyif required ; the plate israised at the front 
| to deflect the air down on tothe fire. The particular angle at 


which the louvres are placed has been obtained by experiment. 
At the time of our visit a small Cornish boiler was in steam ; 


| its dimensions were stated to be 14ft. long, 4ft. 6in. diameter; 


one plain flue, 2ft. 4in. diameter; and the pressure of steam 
was 431b. per square inch. This boiler is set in such a way 
that the om on leaving the flue divide and pass round the 

then return under the boiler to the chimney. This 
method is not so good as that in which the gases pass under 
the boiler before passing along the sides. The chimney is of 
iron and about 16in. diameter; it is 40ft. high from the floor- 
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PLAN OF DEAD PLATE AND GRATE 


level. At the entrance of the flue to the chimney one of 
Bailey’s pyrometers is fixed. The fuel used was Hucknall hard 
steam coal, because it was said to produce a large volume of 
smoke. Arrangements are made for accurately measuring 
the feed-water, and an anemometer was used to measure the 
quantity of air entering the furnace. During our visit no 
exact quantitative tests were carried out, but the following 
details are of interest. With the smoke-prevention plate 
closed a great amount of smoke was produced, and the 
temperature of the flue was 500deg. Fah. On opening the 
plate the smoke entirely ceased in about twenty seconds, this 
being the time required for the gases to pass round the flues, 


been made as to the efficiency of the smoke-prevention plate, 
the bars being used also. The first experiment commenc:d 
at 3.40 p.m. and terminated at 5.40 p.m.; time occupied, two 
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| PADDON’S DEAD PLATE 


| hours. The second experiment commenced at 6 p.m. and 
erminated at 8 p.m.; time occupied, two hours :— 





First test. 
Air spaces all 


Second test 


Details. Air spaces all 








open. closed. 
4ean steam pressure ie ae 55 Ib. 55 Vb. 
Temperature of feed-water, Fah.. 7 deg. 72 deg. 
| Height of water in gauge glass 2in. 2in. 
| “ater evaporated, in cubic feet . 43°25 39°25 
| Air consumed per square foot of 
} grate surface per minute in 
| cubic feet ey Sak ae a7 65°60 
| Coal consumed per square foot 
| grate surface per hour, in 
J Se eee 23°0 27°4 
| Total weight of coal consumed, in 
| POUNGS .. 2. 22 cc oo oo £32°0 522°0 
| Pounds of water evaporated per 
, pound ofcoal .. .. .. .. 6°24 4°69 
Smoke conditions ae ne as No smcke Smoke incessant 
Mean of pyrometrical readings 
taken ‘every 15 minutes, Fah. 577°5 deg. 481°25 deg. 





The economy in consumption, allowing for difference in 
temperature, was 16 per cent., and the additional evaporation 
10 per cent. The coal used was Hucknall hard steam. 








GLascow UNIVERSITY ENGINEERING Society.—The opening 
lecture of the session of the Glasgow University Engineering 
Society was delivered on the 22nd inst., in the engneering class- 
room by Professor Biles. Mr. W. A. Mackie occupied the chair. 
The Professor referred to the earlier procedure on trial trips, 
when the speed was determined by taking the time necessary to 
measure the distance between certain points on the land, such as 
headlands, This involved errors, due to current and not keeping 
the correct course, and the necessity for a definite measured 
distance was met by having the measured mile trials. The 
measured mile was really the distance on the water between two 
planes which were fixed on the shore. He discussed in detail the 
objects to be attained by accurate speed trials and the precautions 
to be observed, and pointed to the necessity of having accurate 
observations made a the period that the vessel was actually 
on the mile, in order to determine that the speed was absolutely 
uniform, and that the power propelling the vessel was also as 
nearly uniform as possible. Professor Biles further called attention 
to the advisability of using something in the form of an indicator, 
which would continuously record power, instead of intermittently, 
as at present. The day following the lecture, at ‘the invitation of 
Messrs. Mackie and Thompson, the naval architecture and engi- 
neering students went down the river and assisted at the speed 
trials of the Turcoing, a steamer recently built by the firm. 


THE CIVIL AND MECHANICAL ENGINEERS’ Society. —This 
Society recently visited the printing works of the proprietors of 
Black and White and of Messrs, Cassell and Co. The members at 
the former place were accompanied by two gentlemen of the staff 
and Mr. Herbert Coward, the company’s consulting engineer, who 
| courteously explained in detail the whole of the process of 
| printing a first-class illustrated paper. Those members who 
| were not acquainted with the modern process of printing were 

much interested in tracing the formation of stereotypes. Great 
| care and trouble has been taken in the selection of the printing and 
| other machines ; the former, the visitors regretted to find, were of 
German design and make, the regret being caused by the fact that 
| these machines were selected solely because their owners believed 

them to be superior to machines of English make. The folding 

machine puts on the cover and folds 2600 copies per hour. A 
| hearty vote of thanks was given to the proprietors and their 
| representatives for their kindness, and the party then proceeded to 
| the works of Messrs. Cassell and Co., at ll Sauvage-yard, 





| Ludgate Hill, where it was received by Mr. Hedger, and was by 
| him conducted over this large establishment. These works are of 
| modern construction and are excellently arranged. The memters 
| of the society commenced their inspection at the ground floor, ard 
| were at once taken to the power printing machines, of which there 
| are thirty-eight on this floor. The machines are of varicus types 
| and makes to suit the very varied character of the work turn:d out - 
| by the firm. The small power and hand machines are on the upper 





| floors. In the basement were seen the lithographing and 
calendering hhines, together with the ingenious arrangement, 
adopted both here and at the Black and White works, for wetting 


the paper before it is operated on in the printing-room. The large 
store of paper of all kinds was next inspected, and from this the 
party was taken through the various floors to the stereotype 
department—having pointed out to them on their way there 
various guillotine machines, folding machines, and hydraulic 
presses, many of them of unusual size and power—in which were 
many excellent and cleverly-designed hines for planing and 
trimming the stereotypes. The building is protected as far as 
possible from fire by sprinklers and all suitable fire-preventing 
appliances. A large number of the — of whom there are 
about 1100, are trained in fire drill. essrs, Cassell and Co. and 
Mr. Hedger were thanked, the vote to this effect having been 
proposed by the President—Mr. A. Myall, A.M.I.C.E.—and 
seconded by the honorary secretary—Mr. E. H. G. Brewster, 
A.M.I.C.E., M.I.M.E.—and the members dispersed. The follou- 
ing gentlemen, among others, were present:—Sir Robert Rav- 
linson, K.C.B., Messrs. H. Coward (hon. treasurer), W. Lawforé, 
M.I.C.E., H. F. Valpy, M.1.C.E., W. C. Street, F.R.ILB.A., F. 
Haughton, C. Dawson, H. 0. Hayman, E. Speed, A. L. Davies 
Salisbury Jones, A. F, P, Moore, G. Moore, and W; Stanley. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
, i qdas 





SCREW PROPELLERS. 


Sir,—I was about to trouble you with a few remarks apon the 
pest lately read before the Institute of Mechanical Engineers, 
ealing with the mere arrangement of the surfaces of fixed screw 
propellers of equivalent blade area ; but, after reading the paper, 
the admirable summary of the discussion and ycur article, I find 
that some of the points I thought of suggesting on that subject 
have been laid before your readers with such effect that they need 
no further discussion. . 

As you rightly infer, the world will know nothing really satis- 
factory about propeller problems and their solution until a screw 
capable of being suited to the vessel, and the conditions on the 
vessel—and while running—is adopted. A bad fixed screw may be 
** better” than one which on a particular ship or type of vessel is 
worse; but although a makeshift may sometimes happen to bea 
good thing, one cannot accept the screw which is accidentally 
good as the screw of the future. I have compared screws A, C, 
and G in the tables. A, because I prefer two blades for yachts, if 
properly designed ; and C—four blades—and G—six—because the 
author considers them the best. If the blades were begun where they 
can act—which they are not, as usual—I hold that the two-blader 
A would be better than any. If you cannot—without undue 
frictional breadth—get enough area in two blades by reason of 
light draught, use four, but in doing so put two blades on two tail 
shafts operated from one engine shaft, and use reversible and 
variable bladed propellers, thereby attaining great simplicity, 
thrust, and power of manipulation. Two blades have plenty of 
holding up power--witness the Calliope. 

On the general question, I consider it would be wise first to 
ascertain the particular speed we desire the greyhound, camel, or 
tramp to normally travel at; to then decide—by tank models 
driven and regulated by clockwork, that being a constant 
power and capable of driving the screws on a running boat—upon 
the highest practicable number of revolutions which the particular 
type of ship and engines will economically admit ; to then make 
the periphery of aconed, and practically frictionless boss, revolve 
at the normal speed at which we intend the ship to travel through 
the water—thus avoiding the harmful space which seriously up- 
sets the action of the really operative parts of the blades 
if not masked—also to place blades upon this boss 
whose circumferential revolution at any point of radius is 
capable of acting upon the water in equilibrium | with any 


a tax, amounting, let us assume, to 5s, per quarter. The tax having 
been imposed without warning to the importers, the supply of corn 
in the country would be normal. 

It is a well-known fact that a rise or fall in the price of wheat 
does not have anything like a proportionate effect upon the 

neral demand, As the crop of English wheat could not be 
increased for at least a year, the demand for foreign wheat would 
remain thesame. As is also well-known, the price of a commodity, 
as arule, depends upon the relation between demand and supply. 
The demand for foreign corn remaining the same, why should the 
foreigner reduce his price? There ap to me to be no reason 
whatever why he should do so, But although the foreigner would 
get the same price for his corn, the British importer would have to 
pay a further sum of 5s. per quarter before he could get that corn 
out of bond. Practically, therefore, the British importer would 
pay at least 5s. more per quarter than he did previously. I say 
* at least,” because I have an idea that the tax would cost the 
importer more than 5s. per quarter, because not only would he 
have to suffer inconvenience through the interference and sur- 
veillance of the customs authorities, but he would also have to 
work with a larger capital, and having to pay out the tax before 
he could take the corn out of bond, he would not be able 
to obtain the full benefit of the credit which the foreigner 
would give him. Under these circumstances, it is evident that 
the importer would have to charge his customers at least 5s. per 
quarter more than he formerly did. Of course, the British farmer 
would not sell his corn any cheaper than the importer of foreign 
corn, and he would therefore obtain an advantage over the foreign 
farmer by at least the cost of carriage between the two countries, 
plus the import duty. The following year, the British farmer 
would—if history is any guide—increase his acreage under wheat. 
In 1867, owing to a decrease in foreign supply, the price of wheat 
rose very high, and, encouraged by the high prices, the British 
farmers in the following year increased the home supply from 
9,380,000 quarters in 1867 to 16,436,000 quarters in 1868. Assuming, 
therefore, that our demand remained the same, and that the foreign 
surplus had not decreased, we should find that the total supply did 
not bear the same relation to the demand as it did the previous 
year. The demand would be the same, but the supply would be 
greater. The inevitable result would be that the price of the com- 
modity would fall. Thus in 1868 the increase in the supply brought 
the price down from 73s. 8d. per quarter to 50s. 1d. per quarter. 
Let us assume that in this instance under notice the increased 
supply produced a reduction equivalent to one-half the import 
duty, viz., 2s. 6d. per quarter. e foreigner would now be ob- 
taining 2s. 6d. per quarter less, and the British farmer 2s, 6d. more 
than he did prior to the imposition of the tax. In this way I am 
inclined to think that the foreigner would eventually sell us his corn 





other point, and thus avoiding ’ 
‘*whorls,” unequal ‘suction,’ and ‘“ throwing-out,” &c. Xe. 
Non-adoption of the two last suggestions, and placing the propeller 
in a hollow between two posts in the runof the ship, frequently 
cause the inner part of the screw toact as what may be called a cen- 
tripetal pump, to the grave detriment of the ‘‘co” (in) ‘‘efficients,” 
and increase of slip carried to three places of decimals, &c.; and 
finally, to make these blades capable of alteration as to propulsive 
area to suit ship and conditions while running. It only remains to 
es that this can be done, and that we are practically doing it. 
We have had a couple of reversible and variable bladed experi- 
mental propellers running and operating with ease and perfect 
safety at about 250 revolutions per minute for some time now, and 
we shall have the honour of introducing the carefully tested and 
completed gears in due time. 

How can a fixed helix in which pitch x revolutions is the same 
at all radii suit different speeds of revolution? In a warship I 
suppose we are to design a fixed screw suitable for the highest 
speed, while we know she will run for three-fourths of her time at 
an intermediate one, and yet expect economy. We know a fixed 
screw can but suit one condition out of very many. Comparing 
such by coefficients of extremity is like calculating coal consump- 
tion to three places of decimals while we know bad stoking is 
going on. 

I am exceedingly obliged to Mr. Mansel for his letter, which 
deserves and will receive careful study. Had I to attempt a much 
worse passage than the one I hope to accomplish, I would not 
object to lay my departure and course by such leading lights as 
THE ENGINEER and its able correspondents. 

Referring to your admirable article, may I be permitted to state 
that the dictum, ‘‘that propeller is the best, other things being 
equal, which drives astern the largest quantity of water at the lowest 
velocity,” should in my opinion read—as regards what modern 
screws ought to be—‘‘ which leaves astern the largest quantity of 
water in a given time with the least possible disturbance.” In the 
old days of—comparatively—slow speeds and full sterns, low piston 
speeds and a slow-moving screw, it might have been considered 
necessary to drive water back upon the eddies then most certainly 
created ; but we want quick running engines and screws in open 
water. If this throwing back is essential, how do Mr. Thorney- 
croft’s and other—enclosed—turbine propellers operate—they not 
being able to throw back more than they receive? How would, 
in such a case, the screws of, say, the Teutonic work in practical 
unison, one partially overlapping the other at the distance of a few 
feet only? A model screw will drive water astern if you hold the 
boat, not—when the normal speed is attained—if you let it run, 
if properly revolved and proportioned, and the running is the con- 
dition we have to provide for. In this connection I may mention 
that on occasion one pitch is valuable to get up speed, and another 
—when the running inertia of the boat is assured—to hold it ; and 
this can be effected so as to automatically combine the saving of 
the steam or power employed, by its being always suited to the 
propulsive area. For high speeds we must have high velocities, so 
as to keep up with our travel through the water. The 
thrust depends upon area, pitch, and revolutions. I have 
driven a comparatively, and unduly, large screw on a model boat 
by a constant power on the boat, viz., clockwork. I have cut 
and trimmed that screw until it was, comparatively speaking, 
hardly to be seen; and yet, by letting the clockwork and the 
screw freely run, I have attained, practically, the same speed of 
boat within anything like a reasonable range of size, surface area, 
of screw. Could not—as a matter of expediency—some of the 
larger engines, with really high-pressure boilers, have their stroke 
shortened, a fourth cylinder added, be revolved more quickly, 
their screws made of less diameter, and consequently get lower 
down where a more powerful and safer head of water is obtained 
and thrust augmented ? 

Finally, Sir, as you say :—‘‘ All attempts to deal with a pro- 
peller, while nearly or quite ignoring the influence of the ship, are 
futile.” I would add, not only the ship, but the conditions under 
which she is running—tide, current, wind, weather, load, trim, 
clean or foul, &c.—and the conclusion all must draw is that we 
must be able to suit the screw to the vessel, on the vessel, and 
whilst working, as I have had the honour—by your kind permis- 
sion and under your valued encouragement—to point out. 


RoBERT McGLasson, 
39, Dagnall Park, Selhurst, 
London, 8.E., November 7th. 








FREE TRADE, FAIR TRADE, AND NO TRADE. 


Sirz,—If I understand correctly, the main question raised by 
‘*A Trader” is this—‘‘ Would those nations who at present supply 
us with corn, offer that commodity to us at a lower price if we 
were to impose an import duty upon it ?” 

Judging by past events and the principles of political economy, 
I should say that under certain circumstances, such a tax would, in 
the course of a year or two, produce the effect which ‘‘ A Trader” 
predicts. It would subsequently, however, have the effect of 
stimulating manufactures, and discouraging corn growing in the 
same countries. In order that I may explain how these conclusions 
are arrived at, let us sup’ that the law-makers of our country 
were without a day’s notice to decide upon the imposition of such 





at a lower price, assuming, of course, that he could find no better 
market for it. 

I trust that I have put the case sufficiently clear to enable ‘‘A 
Trader” tocatch my idea. At the commencement of this letter it 
is stated that a tax such as the one proposed would subsequently 
have the effect of stimulating foreign manufacture, and to dis- 
courage the growing of foreign corn. This conclusion I have 
arrived at as follows:—Prior to the imposition of the tax, the 
foreign manufacturer would only be able to buy his corn cheaper 
than the British manufacturer by an amount equivalent to 
the cost of carriage of the corn to this country, and the 
carriage of the commodity sent in exchange, but during the 
imposition of such a tax, the foreign manufacturer would not only 
have the cost cf carriage in bis favour, but he would also have the 
full amount of the tax in his favour, because taking the fall in the 
price of corn at 2s. r quarter, the English manufacturer 
would now have to pay 2s, 6d. more than he formerly did, whilst the 
foreign manufacturer would be getting his corn 2s. 6d. per quarter 
cheaper. The tax would therefore be as direct an encouragement 
to foreign manufacturers as it would be to our farmers. Here it 
might be instructive to show what the foreign manufacturer is 
doing under the present circumstances; the information may 
possibly have the effect of putting a sprag in the wheel of the car 
which is just now carrying a great many persons to the state of 
Protection. In the first place let us see what the cotton spinners 
of India are doing. 

‘In 1878-9 they had 58 mills; in 1891-2 they had 127 mills.” 
— Board of Trade Journal, October, page 402. 

** The cotton industry of Japan has increased tenfold since 1884, 
when there were 35,000 looms.” —Jbid., page 438. 

‘*The increase in the paper trade of India is also something 
startling. In 1885 there were 12,303,327 1b. produced; in 1891 
there were 26,834,692 lb. produced.”—/bid., page 459. 

‘*In Canada in 1881 there were only twelve towns that had an 
output of over two million dollars worth of manufactured goods 
per annum; but in 1891 there were twenty-two such towns. The 
manufacturing trade of Quebec has increased 50 per cent. since 
1881.”—Jbid., page 461. 

If the foreigner is able to compete with us under the existing 
circumstances, what would he be able to do if we were to cheapen 
his food and raise the price of our own by imposing a tax upon our 
imported grain? It must be borne in mind that the tax would not 
only raise the price of flour, but that cof butter, cheese, and meat 
also, If we were to increase the acreage under wheat, the grazing 
land would be reduced—especially the better class—the supply of 
butter, &c., would therefore be reduced, and we should have to buy 
a larger quantity from the foreigner than at present ; we should 
also have to pay a higher price for it, in conseqnence of the 
decrease in supply. 

I have read nearly every letter which has appeared under this 
head, but I have failed to discover what particular industry your 
Protectionist correspondents wish to protect. It is apparent that 
if one industry is protected, it must be at the expense of all or 
some one other particular industry. 

‘*A Trader” appears to think that because the value of our 
imports so much exceeds the value of the exports, that we are 
getting into debt or drawing upon our capital. I cannot agree 
with him. In the first place, the value of imports has been found 
to exceed that of the exports ever since a return of the actual 
values of imports and exports were first obtained. Yet during the 
whole of that time the wealth of the country has been continually 
increasing. Further, the difference in question is more apparent 
than real, as will be seen from the following figures :— 

In 1885 the total value of our gross imports was £376,967,955, 
less £58,359,194 re-exports; net imports, £318,608,761. In the 
same go we exported £213,044,500, leaving a balance inst us 
of £105,564,261. In computing the value of the imports, however, 
the carriage is added, whereas the value of the exports does not 
include that cost. The carriage is variously estimated at from 
11 to 15 per cent.* of the total value of the goods. At 13 per cent. 
this would be about 49 millions, thus reducing the balance to 
about 564 millions; but then nearly the whole of the carriage, 
both on imports and exports, is earned by British shipowners, 
Even if only 80 per cent. was earned, it would mean nearly 
80 millions—and in addition to all this, British capitalists obtain, 
as a return on foreign investments, no less than 100 millions 
(Sir Louis Mallet’s estimate). We thus see that, instead of losing 
our capital at the rate of 105 millions a year, we are actually 
adding to it at the rate of about 120 millions per year. 

With regard tothe question of the price of bread, both ‘A Trader” 
and ‘‘Sag Tor” have misunderstood me. I didnot say that an increase 
of 2s. per sack in the price of flour represented an increase in the 
cost of producing bread equivalent to 4d. ona4lb. loaf. What I 
did say was to the effect that bakers would treat the tax mentioned 
when first im as an ordinary rise in the market price of flour, 
and as the price of bread is based to a great extent upon that of 
flour, it would follow that on a rising market the tax—no matter 
how small—would hasten an increase in the price of bread, and, 
conversely, on a falling market tend to delay the reduction to 
which the consumer would be entitled in the absence of the tax. I 








* Thorold Rogers. 
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regret that I cannot make this point any clearer, Wil] « ” 
and ‘‘Sag Tor” kindly explain more fully what they — b 

‘human nature?” So far as I have read, political economists bh; y 
fully recognised the importance of that el +—~28 Undentncae 





me, at any rate—in the determination of oconomi naif 
The ‘Wealth of Nations” and J. 8, Mills “Principles” om 
with instances. ” 


‘*A Trader” asks why we should impose a duty uv A 
we cannot produce profitably, any sneee than u x ee 
can produce? Well, if we were to place a duty upon corn on 
should have to collect it upon English corn as well as ae The 
would do no good te the English farmer. The probability is that it 
would do harm—see J. 8, Mill, ‘‘ Principles,” Book V.Che 
If, however, “A Trader” means that only the imported pide 
should be taxed, then I think that the land should first of all be 
taken over by the State, as the State would otherwise only collect 
revenue upon the imported grain; whereas the community would 
pay the tax on all consumed. The tax on English-grown oo 
would be collected by the landowner in the form of tmorenaed 
rents—see thid. Davip Eyays 

Cardiff, November 22nd, : 


WIRE ROPES, 


Smr,—I am so far satisfied with the various explanations I haye 
received through your columns as to the real meaning of the term 
‘Patent Improved Steel Wire,” but I do not think we have yet 
reached the root of the matter. I would be sorry to think, as ong 
of your correspondents in last issue seems to do, that ropemakers 
were all rogues, and I may say at once that my experience hitherto 
has = to prove that, be the quality Bessemer, Patent Improved 

Plough steel—and I have them all through my hands—if g 
decent price is paid to a first-class firm, generally speaking, fair 
value may be depended upon in return. Of course there are cases 
where a rope may seem not to have come up to the standard as 
regards work performed, and in such cases users may sometimes 
be unduly hard on the ropemaker, having regard to the nature of 
the work, which may possibly have become more severe. 

The point, however, which I wish to get at is this :—Are the 
Ropemakers—and these include all that I know of in the trade 
with the —— of two, or perhaps three firms—who are selling 
what they call the highest quality of patent improved steel wire 
ropes at anything from 30s. down to 24s. per cwt., risking their 
reputation by supplying an inferior article, in the hope that the wire 
attained may perchance be satisfactory ! If, on the other hand, they 
are supplying the highest quality in Mr. J. Bucknall-Smith’s sense, at 
these low prices, the wire for which, as he again repeats, cannot be 
bought for much less than 30s., then, differing from my friend 
who signs himself ‘‘ One who Knows,” I am inclined to class the 
ropemakers, with the one or twu exceptions named, as a body of 
hitherto unknown philanthropists ; and if they will guarantee me as 
much life from a rope costing 24s. as another maker's will vive 
costing 34s., I am surely justified in accepting their offer. What 
light, however, have the wire-drawers to throw on this question; 
our philanthropic friends themselves, and above all users who have 
replaced dear ropes by cheap ones, working under the same 
conditions! Let me assure Mr. Bucknall-Smith that among the 
makers who are selling at the low prices recorded are firms who 
would, no doubt, be indignant were they designated otherwise 
than as “ first-class,” INQUIRER, 

November 8th. 





CANADA, ENGLAND, AND THE UNITED STATES, 


Srr,—In the course of a recent trip in Canada, in the provinces 
of Quebec and Ontario, I took occasion to ascertain the popular 
impressions as to the relations between Canada and England, and 
Canada and the United States. Some people expressed the opinion 
that Canada will be driven to accept annexation to the United 
States in order to save itself from ruin, but these were in the 
minority. A large proportion, however, appeared to regard 
annexation as inevitable in the vaguely distant future, and a large 
proportion also grumbled at the attitude held by England and the 
English people towards Canada and the Canadians. England, 
they say, will protect Canada in case of war, but will not help the 
country ; while the English are prone to think but slightingly o° 
Canada and its people. It must be acknowledged that the average 
Englishman knows little difference between Canada and the 
United States, or between their peoples, and I know personally of 
many letters addressed to ‘‘ Ontario, United States,” or ‘‘ Ontario, 
Canada, United States.” It would be to the mutual advantage of 
Canada and England if England would take some pains to cultivate 
a more intelligent and friendly knowledge of and intercourse with 
the Colony, so as to direct British emigration to the British 
Colony, rather than to the foreign country of the United 
States. Canada has little money available for the development of 
its resources, and looks to English and American capital and enter- 
prise to work its mines, &c., and find a market for the product. 
This is particularly the case witb the mineral resources, for 
although there is a large consumption of iron, the manufactured 
articles are mainly imported, and mineowners try to find a market 
in the United States for their ore instead of establishing blast 
furnaces and ironworks for themselves. The Grand Trunk Rail- 
way, managed and controlled from England by people who do not 
understand the conditions of the country, is very far behind the 
times, and has been so since the day when it was too near-sighted 
to accept the Government subsidy if it would build a transcon- 
tinental line. The Canadian Pacific Railway, managed on the 
ground by men who aoe ge f understand the country and the 
traffic, is a splendid example of progressive railway management. 
It is now rumoured that the Grand Trunk is to make retrench- 
ments, after the near-sighted plan of certain English railways, by 
reducing its service. Canada has great possibilities, and England 
would do well to pay some attention to the development of this 
Colony, instead of giving it the cold shoulder. 

New York, October 28th, E. E, Rossetti TRATMAN, 


ENGLISH AND AMERICAN RAILWAY CARRIAGES. 


S1r,—I have read with some surprise your article on the Thirsk 
accident. If a strong under-frame be of ase in slight collisions, 
surely the employment of a still stronger one would widen the 
range of accidents in which the under-framing might be expected 
to avert injury to passengers; and if a train in motion be 4 
projectile, it appears to me self-evident that, the stronger that 
projectile, the better for its occupants when the smash comes. 

y American experience, which covers many years, does not 
bear out the opinion you express as to the value of the Pullman 
car’s heavy floor system ; I have learned to regard the ‘“‘ sleepers 
as the safest vehicles in the train, and I need hardly tell you that 
on the busier main lines the Pullmans run more f uently in groups 
than singly. I believe that a strong, simple, interlocking device to 
prevent one main frame from rising on to another would much 
enhance the value of the heavy frame, diminishing the tendency to 
telescope, and that the growing use of steel frames offers facilities 
for the attachment of such a device ; but it is doubtless better to 
spend the money available in preventing, than in efforts to minimise 
the effects of, collisiong. - 

I may mention that few or none of the modern Pullmans in 
America ran on four-wheeled trucks. Recent practice on the 
Midland, Great Western, London and South-Western, and London 
and North-Western lines seems to point to the commercial practica- 
bility of employing long coaches approximating to the Pullman 
more closely in size and strength than does the ordinary English 
carriage, and a train of seven 50ft. vehicles certainly offers fewer 

oints at which telescoping may occur, than one of ten 35ft. coaches. 

t appears to me that had the ill-fated express consisted entirely of 
uniform vehicles with the heavy Pullman framing, the goods train 
would have suffered more and the passengers less, 7 

We may fairly say that the North-Western state-room sleepi 
carriages, and the corridor day coaches on the Great Western an 
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rthern, are preferable in internal arrangement to the ordi- 
Geeet times a sleeper” and the standard American coach. Our 
pn oy too, if they do not close tightly, at least open the right 
po but in its brilliant lighting and steam heating the best modern 
‘American car is in advance of British practice, and I think a single 
trip in a Midland express over the Waverley route will convince 
any unprejudiced observer, if he takes the trouble to change at 
Hawick or Galashiels from a North British six-wheeler to a Mid- 
land bogie or the Pullman, that the American style of under- 
carriage is preferable to that still prevailing in this country. 

November 15th. G. L. C. 





WIRE GUNS. 


gir,— My attention has been directed to an article in your issue 
of the 11th inst., entitled ‘‘The Brown Segmental Wire Gun.” I 
have no intention of criticising the design of this gun. I would 
refer those who wish to do so to my “‘ Treatise on the Application 
of Wire to the Construction of Ordnance,” published by Spon in 
1884, and to a paper of mine published with ‘‘ Minutes of Pro- 
ceedings” of the Institution of Civil Engineers in 1887, vol. lxxxix., 
Part III., from which it will be seen that there is no advantage in 
the proposed construction, but quite thecontrary. My only object 
in now writing is to correct a misstatement in the article in ques- 
tion as regards myself. It is said, ‘‘ A wire-wound cylinder can 
readily be constructed which it is impossible to burst with gun- 
powder, but when an attempt was made to apply wire to this pur- 
pose & difficulty of vital importance was encountered. Various 
attempts have been made to overcome this difficulty. Longridge 
inserted thin longitudinal steel tapes between the layers of wire, 
in order to give longitudinal strength to the jacket itself.” 

It is quite clear that the writer of the paper read before the 
American Engineers has never read my works on this subject. In 
them I have constantly and usyue ad nauseam stated that there is no 
difficulty at all in the matter, and so long ago as 1860 I pointed out 
in my first pee at the Institution of Civil Engineers how the 
apparent difficulty was to be met. 

Bo far from ‘‘all wire guns that have yet been tested having 
shown weakness in that” direction, as is stated in the article, no 
wire gun of my design has ever shown the slightest weakness, as 
witness the wire guns which have been made at Aboukoff, and 
those made, and now making, at the Royal Gun Factory. 

I never suggested ‘‘the insertion of thin tapes between the 
layers of wire.” This was an idea of the Elswick Gun Factory, 
and was expressly condemned by me in the paper above referred 
to, published in vol. Ixxxix. of the ‘‘ Minutes of Proceedings” of 
the Institution of Civil Engineers, It is incomprehensible to me 
how, after all I have written, this bugbear of want of longitudinal 
strength should still exist. Jas, LONGRIDGE, 

Jersey, November 16th, 





OIL ENGINES. 


Sir,—It was not my intention to enter into this discussion, but 
Professor Robi has tioned my name. He asks where are 
the Trusty oil engines that have been in use for two years, Now 
as Messrs. Weyman only exhibited their first engine, under our 
joint patent, last December at Islington, I fail to see how they can 
point to an engine that has been running for a year or two. 

But one of my early engines has been at work since December, 
1889, at Mr. G. F, Roumieu’s, Bunce’s Farm, near Farnham. I 
am quite ready to admit that engines made under my patents 
(previous to Messrs. Weyman taking up the manufacture) were not 
properly made. These early engines were, with one exception, 
three-cycle engines, not Otto cycle. The compression was too 
low, being only 20 lb. to 301b. Notwithstanding these defects, 
none of the engines ever suffered from clogging or sticking of the 
istons, 

. It is not Professor Robinson alone who does not do justice to the 
oil engine. The R.A.S.E. are notimpartial. At Windsor, in 1889, 
1 exhibited an oil engine of 4-horse power. This was tested by 
Messrs. Courtney and Easton, with the result of a consumption of 
oil of 3°541b. per B. H. P. per hour, and so published in the report of 
the machinery at Windsor meeting—see page 541. This result 
was so far in excess of anything I had ever found to be the case, 
that I wrote to the secretary of the Royal Agricultural Society. 
After some time I received the following reply :—‘‘ An investiga- 
tion of the case shows that a clerical error has been committed on 
the part of the engineers in reducing their experiments. The con- 
sumption of oil was stated to be 3°54 lb. per brake horse-power, 
whereas it really worked out 2°4 lb. per brake horse power. This 
would not have affected the awards at the Windsor meeting.” 
This reply was published in small print on page xliii. (Roman 
——a of the journal of the Royal Agricultural Society of 
March 31st, 1890. Now these pages in Roman numerals are not 
intended to be, and seldom are, bound up in the completed volumes, 
so the journals will hand down to posterity the fact (?) that my 
engine at the Windsor meeting consumed 50 per cent. more oil 
than it actually did. Is this fair play for oil engines? 

Barfield, Farnham, November 19th. JoHN HENRY KNIGHT. 








RAILWAY SPEEDS. 


Srr,—Can anyone tell me how a writer can lately assert that the 
Greater Britain is the most powerful locomotive in the world? The 
Belgian Government has built a series of express engines on the 
same model, and weighing—without tender—about 54 tons each in 
working order, This has been done some time ago. In America 
engines weighing 50 English tons exist by the dozen. 

As regards the broad gauge, I would point out that had the 
engines been up to date they ought to have weighed about 100 
tons with the tender in working order, seeing that 90 tons obtains 
on the narrow. A broad gauge engine alone weighing 65 tons, and 
having wheels 9ft. diameter, would run from Swindon to London in 
70 minutes, But there is no reason for a that the broad 
gauge engines actually in use the other day—antiquated things 
under 40 tons—could ran any faster than a Great Northern 
Railway 8ft. engine. Had we maintained our 7ft. gauge, say, as far 
as Exeter only or Plymouth, and kept it up with rails weighing 1001b. 
to the yard, there is little doubt we could easily have beaten the 
Yanks in speed, because whatever machine they constructed, the 
same might we have constructed to scale. 

Penge, November 19th. JAMES CLINTON. 


BOILER EXPLOSIONS: HOW TO AVOID THEM. 


81k, —Referring to the report of the proceedings at the formal 
Board of Trade investigation recently conducted at the Council 
Hall, Rotherham, with regard to a serious boiler explosion which 
occurred in August last at the Dropping Well Pit of the Grange 
Collieries, Rotherham, the evidence all goes clearly to demonstrate 
that this accident was entirely due to tremendous strains set up by 
unequal expansion cansed by the admission of feed-water of a lower 
temperature than that of the interior of the boiler it was pumped 
into, As it is well known that for every 1 deg. of temperature 
iron will expand the yy,h55th part of its length, the great strain 
the boiler would be subjected to before bursting can be readily 
calculated, the temperature of the steam and of the feed-water 
being obtained ; and means should certainly be adopted by all 
owning steam boilers to insure that the water before being fed into 
the boiler is heated. 

In the case above referred to, the evidence of the experts is 
unanimous as to the cause of the disaster. 

_Mr. Moses Soar, chief engineer to the owners of the boiler, said 
his opinion was ‘‘ that the cold water impinging on the plate had 
caused it to contract and rupture at the seam.’ 

Mr. W. Newby, inspector to the National Insurance Company, 
considered ‘the explosion was caused by the fracture of the seam 
through unequal contraction resulting from the admission of the 
cold feed.” 

Mr. Edward Brown, Engineer Surveyor to the Board of Trade, 
deposed that ‘ the cause of the explosion was the sudden contrac- 





tion of the plate on the admission of cold water,” and Mr. E. G. 
Hiller, chief engineer to the National Company, “‘ agreed with the 
theory as to the cause of the explosion put forward by Mr. 
Brown,” while, finally, the managing director of the company own- 
ing the boiler, ‘‘ endorsed the theory advanced as to the cause of 
the explosion.” 

Now, Sir, heating the feed-water is more effectual than any other 
means in counteracting the evils of unequal expansion, and pro- 
ducing uniform temperature, good circulation, and long life to the 
boilers, diminishing the risk of such sad and totally unnecessary 
accidents as this, 

You have for years persistently advocated the heating of feed- 
water, and it isto be hoped that this most recent striking example 
will have the effect of directing the serious attention of all boiler 
owners to the simple and safety insuring appliances for perform- 
| this operation—feed-water heaters, 

n conclusion, I cannot do better than refer your readers to a 
letter which appeared in your issue of April 15th, 1892, on page 320, 
in reference to an explosion; both this and the present one could 
have been avoided the boiler been fitted with a heater. The 
last three paragraphs in the letter referred to have special signifi- 
cance and practical value to steam users, and one can but trust 
that boiler insurance companies will insist on feed heaters being in 
the future an integral part of the machinery before taking any 
liability. The cost would be small, and soon repaid by economies 
resulting, and the advantages pr tive to all concerned far out- 
weigh any small pecuniary consideration. This appears to be a 
— in which the action of the Board of Trade would be 
useful, 

London, November 22nd. 


ENGLISH AND FOREIGN EXPORT PRACTICE. 


Sir,—The letter by Messrs, John Birch and Co, in your issue of 
the 18th inst. calls for some reply. It has become so much the 
fashion for everybody, great and small, to cast their stone at the 
British manufacturer and to depreciate him in favour of his 
continental rivals, that it is small wonder the verdict is accepted to 
an extent far beyond what tbe facts warrant. The silence of 
manufacturers under the repeated charges of neglect has often 
been a matter of surprise to me. When such an important firm as 
Messrs, Birch and Co, join in the chorus, I cannot refrain from 
trying to show there is another side. I speak of what I know, 
and in doing so must have it distinctly understood that my 
remarks are in no way to be considered personal, but general; and 
if — lead to some more influential defence than mine, I shall 
be glad. 

Packing, the bone of contention, the subject of more disputes 
than anything else in the trade. No packing has yet been con- 
ceived that can be guaranteed to stand the risk of any treatment 
in transit, but whatever happens, it is always that fool of a manu- 
facturer who thinks of nothing but raking in his profits, and cares 
no straw for his clients, 

Cases sometimes arrive out uninjured, but contents broken, pro- 
bably let fall through the slings in unloading—the case, areal 
armour plate, stands the shock, but the contents ‘‘ well wedged 
to prevent movement in transit,” being probably of cast iron, will 
not stand the shock of the fall and break. No matter; the break 
is rusty, orcleverly puttied up, and it was broken before it left the 
workshop. Will any German or other manufacturing firm 
guarantee safe packing and never fail? Let any one who can 
appreciate what is passing, stand alongside an export steamer and 
watch the landing, and try to pack to stand such risks. It will tax 
their wits. Packing is almost a science—this side up—with care— 
sling by the sling holes—no hooks to be used—keep dry, &c., have 
no meaning to the dock hands in too many cases, but it is all the 
manufacturer’s fault. 

The facts briefly stated are these: that firms experienced in ex- 
port matters fully realise the importance of packing carefully and 
furnishing all the details ry for shipping routine. The 
have an experienced staff alive to the necessity of the trade, and 
am bold to say they will do the job as well as any German or other 
countryman, But packing labour costs money, packing material 
costs money, and is as legitimate a charge as for any other work 
done. Merchant firms do not believe this, but far too often place 
their orders with manufacturers experienced enough in actual 
manufacture, but with no staff or the experience of shipping 
matters to enable them to realise what is required. They do not 
know the meaning of packing, nor how to provide for even ordinary 
risks, while to render a careful specification of cases, with shipping 
marks, weight net and gross, contents of cases, plan references, 
and a hundred other minuti, they know nothing about it and do 
not pretend to. 

Export firms worth the name can and do attend to these details, 
but want to be paid for it. It is a distinct branch of a genuine 
export manufacturers’ business, involving expense distinct from the 
general expense of the works, and can be and is done as well by 
Britisbers as others. Again, it never seems to occur to merchant 
buyers on this side that they are not all clever men who receive the 
goods on arrival out, and instead of using the carefully prepared 
packing specification sent by the fool of a manufacturer, open the 
cases indiscriminately and try to see how much ground they can 
cover with the contents, and then when things are lost, either have 
never read the specification or will deny its accuracy, and, of 
course, nothing ever gets stolen or damaged in receiver's hands, 
and if it does, of course if the maker had properly packed it, it 
could not have happened. 

I could say much more. Will those who, like myself, have been 
through the mill, say I overstate the case? 

Manufacturers make bl s enough I admit, but they do 
better for their clients than is generally believed, frequently take 
risks of execution of a doubtful indent from deficient or inaccurate 
description by the buyer, which is all well if it ends well, but 
decidedly unwell for the manufacturer if not what was expected. 

In the matter of detailed and illustrated estimates, in which our 
trade rivals seem again to excel, there is also another side of this. 
Continental manutacturers have yet to learn how far too often 
plans and estimates prepared at great labour and expense by the 
manufacturer are used against them, and their very plans some- 
times adopted to secure rival quotations, resulting in loss of order 
or acceptance of it at ‘‘same price as your competitors.” In fact, 
I deny altogether the charge of neglect or lack of energy against 
the British manufacturer of to-day, who really means business; but 
they naturally feel that those who incur great expense and find 
capital have —_— as well as duties, and they exist not alone to 
be played off like ch one against the other, 

anufacturers ask for more fair play. They stand now very 
much between the devil and the deep sea: higher wages and 
heavier expenses on the one side and keener competition every day 
from all sides, In “giving too little and asking too much” the 
Dutch alone are not the sinners, Farr RaTIONs, 
November 23rd, 














THE TRAINING OF APPRENTICES. 

Srr,—On reading Mr. Archibald Denny’s well-meant suggestions 
for the making of ‘‘The Compleat Engineer,” I was reminded of 
the proposals by Mr. John Bourne, of catechism fame, towards 
the same end. 

Of Mr. Bourne’s circular, issued just forty years ago, I suppose 
there are but few copies extant, and, as it is interesting enough, 
showing how ancient some modern notions are, I venture to ask 
you to find a corner for it:— 


‘* APPRENTICES FOR ENGINEERING AND SHIPBUILDING, 

‘*Messrs. John Bourne and Co., engineers and shipbuilders, 
Glasgow and Greenock, beg to announce that they have now com- 
pleted arrangements for taking apprentices, who will be instructed 
fully in the various branches of engineering and shipbuilding, and 
who will possess ees facilities for obtaining a perfect 
knowledge of those businesses in every department. 

‘*None other than lads who have received a good education, 





who are active and robust, and who are unexceptionable a 
regards moral character, will be received on probation; and every 
application must be accompanied by recommendations from 
responsible parties. The term of apprenticeship is seven years, of 
which the first two years are probationary, and until the first two 
years have expired the apprentice will not be bound, and may be 
rejected for misconduct or incapacity; but if finally accepted, he 
will be bound in the usual way, and the first two years will count 
in the indenture. The wages are:—Three shillings the first year, 
and one shilling of advance every subsequent year; but such of 
the apprentices as Messrs, John Bourne and Co. may select for that 
pur will, in lieu of these wages, be boarded, lodged, and 
clothed by them, and will receive such an allowance for pocket 
money as they may be thought to deserve. 











‘*Messrs. John Bourne and Co. app petent teachers to 
instruct their apprentices in mathematics, mechanical drawing, 
French, f g and gy tics, the principles of the steam 


engine, the principles of naval architecture, &c. The apprentices 
are also systematically instructed in the art of filing, scraping, 
and making true metallic surfaces; in planing, turning, morticing, 
and working in wood; in forging, welding, and rivetting, and 
working in iron; in planing, turning, boring, paring, and finishing 
iron and other works in metal; in caulking, adziug, and the 
various other operations of ship carpentry and joinery work; and 
in every manipulation of engineering and shipbuilding. i are 
also instructed in the art of laying vessels down in the moulding 
loft, and are taken by turns into the drawing-office, where the 
drawings of steam engines and boilers are made. 

‘* Besides, therefore, the usual opportunities of picking up 
information afforded by admittance as an apprentice to a ship- 
building yard or engine factory, Messrs. John Bourne and Co.’s 
apprentices will possess the benefit of systematic instruction in 
every department of their business by persens of competency, 
expressly selected for that duty. ‘ 

‘* Apprentices, on the pletion of the term of their apprentice- 
ship, will receive a certificate or diploma; and as Messrs, John 
Bourne and Co. will accept none other than respectable and 
talented lads as apprentices, and will leave nothing undone to 
instruct those whom they accept in the highest mysteries of their 
business, and to make them first-rate workmen in every depart- 
ment, it is considered that the fact of having served an apprentice- 
ship under the circumstances recited will be reckoned as a virtual 
guarantee of capacity and good conduct, and as such can hardly 
fail to operate favourably in the future lives of those who are 
enabled to enjoy such advantages. ; 

‘* Application to be made to Messrs. John Bourne and Co., engi- 
neers and shipbuilders, Glasgow and Greenock.” 

I have not learned if any measure of success attended Mr. 
Bourne’s laudable efforts, but I fear the usual fate of reformers 
befell him also. FocEY 

Glasgow, November 12th. P 





SHIPYARD APPRENTICES. 

Srr,—I notice in your issue of the 18th inst. a short letter from 
the writer of the article on ‘‘ Shipbuilding Apprentices,” which 
appeared in your paper of the 4th. If I accept his explanation, and 
substitute ‘‘rivetters and holder-ups” for ‘‘ platers and helpers,” 
the paragraph is then untrue. ‘ 

His respect for my character evidently does not prevent him 
writing articles about my Society that are misleading, one-sided, 
and full of prejudice. If either article or letter are to be of any 
value, they should be written without any bias. 

November 23rd. R. Knicut, General Secretary. 





JUNIOR DRAUGHTSMEN AND THEIR PAY. 

Sir,—Why do so many junior draugbtsmen persist in spoiling 
their own and others’ chances by working for so little money? Of 
course I am not complaining of those who from force of circum- 
stances are obliged to take a job for what they can get, but of those 
who can afford to stand out for rather more than an ordinary 
labourer’s pay. I have myself known of a case where a man 
started in an office at 20s. per week, and stayed there for two years 
without asking for more. In advertisements, too, I have seen 20s. 
asked, and in one case the advertiser offered to pay a premium— 
he had served his time. 

Taking the rate I have mentioned, and an average of forty 
hours per week, it gives a result of 6d. per hour. Surely a decent 
tracer is worth more than that, let alone one who can makea 
drawing if required, even if he cannot always calculate strains. 

Plaistow. Cc. R. T. 8. 

[We are compelled by the demand on our space to postpone publica- 
tion of a large number of letters until next week.—ED., E.] 








Mason COLLEGE ENGINEERING SociETy.—A general meeting of 
the above society was held in Mason College, Birmingham, on 
Wednesday, November 16th, at 7.30 p.m., when a paper on 
‘*Electro-motors in Factories” was read by Mr. R. H. Housman. 
The author divided factories into two classes :—(1) Those in which 
power could be supplied from a single engine, as in a Lancashire 
cotton mill; (2) those in which the machinery, &c., requiring 
power was too scattered to enable one engine to economically drive 
the whole by means of ropes and gearing. It was in this second 
case that a considerable number of methods of driving might be 
discussed. Separate engines might be used, supplied from either 
a battery of boilers or each from its own ; but here a loss of 
economy is experienced owing to condensation of steam in steam 
pipes, use of smaller engines, and many other causes. He then 
considered the degree of economy attainable when one or more 
large engines were employed to drive dynamos, the current being 
distributed by copper conductors to motors at the various places 
requiring power. He pointed out that at first sight a dynamo, 
conductor, and motor seemed a rather expensive type of coupling, 
but it must be remembered that with this system of distribution it 
made very little difference whether the power were scattered or 
concentrated. In order to obtain a high standard of y in 
this system, it was necessary (1) that the generating plant be 
concentrated at a single centre in order to economise labour ; 
(2) the plant should be worked at or near its full capacity. For 
this latter reason it was often necessary to depart from the ideal 
system of one large engine and generator, and use several smaller 
engines and dynamos, the best number to be employed depending 
on the variation of load caused by the special work which has to 
be done in the factory. He next idered the it of varia- 
tion of load allowable in various cases: in the case of an engineer’s 
machine shop, the ratioof maximum tominimum load might be taken 
as 3 to1; but in some cases, where very sudden variations of load were 
experienced, asin rolling mills, the ratio might rise as high as 20 tol. 
The advantage of the use of heavy fly-wheels for dealing with load 
variations was pointed out, but a more perfect though less simple 
method was to vse a battery of secondary cells in parallel with the 
generating dynamo. The next point considered was the efficiency 
of the motors. The author's experience gave 94 per cent., 91 per 
cent., and 834 per cent. efficiency as averages for full, half, and 
quarter loads. The author alluded to the series of experiments 
carried out by Mr. Peter Willans, which gave a complete key to 
steam engine efficiency under varying load, and showed the disas- 
trous effect of underloading, especially with simple non-condensing 
engines. Electromotors suffered much less in efficiency when 
partially loaded, it being possible with care to obtain 70 per cent. 
of the steam engine indicated horse-power as brake horse-power at 
the motor shaft, this showing about 30 per cent. in the double con- 
version and transmission. In the motors used for factory purposes 
it was necessary that the motor should run without requiring 
special attention, and should not spark with variation of load. 
The use of carbon brushes obviates this. Another difficulty en- 
countered was the high speed at which motors were run. This, 
however, could be got over by using wultipolar machines. The 
paper was followed by a discussion.> 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveay and Onevitier, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
d Co., Booksellers 


Bookseller. 
News Oompany, 88 and 85, 
street. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*,* Inorder to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,° We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,* All letters intended for insertion in Tok ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice whatever 
can be taken of anonymous communications. 

Litno CarBon.— We are asked for the address of the makers of this material. 

M. C. (Great Marlow) —Jt is quite possible that the scheme might be made to 
answer for small craft, but the Howe is too heavy and too firmly wedged to 
be lifted by the waves produced by the explosion of submarine mines. 

J. H —Blastic propeller blades have been patented over and over again. They 
were tried early in the history of the screw. The thin steel propeller blades 
us d in torpedo boats are more or lesselastic They have been found to bend 
back as much as 2in, in a propeller 4ft 6in. diameter. 

W. M. G.—Jt is quite impossible to say what is the aggregate horse-power of 
the engines manufactured every year in the United Kingdom, and the 
overage price per horse-power. The question has been asked over and over 
egain. The value of the information, even if it could be obtained by the 
Bou d of Trade, would not be worth the cost of collection. For example. 
’ po sible use can be made of the statement that locomotives cost about 
£0) jer wa, 





SUBSCRIPTIONS. 

Tae ENGINRER can be had. by order. from any newsagent in town or country 
ot the various railway stations ; or it can, if preferred, be supplied direct 
Trou the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. £0 148. 6d. 
E _ Yearly (including two double numbers) .. £1 98. Od. 

If credit occur an extra charge of two shillings and sixpence per annum will 
be made’ Tue Enaineer is registered for transmission abroad. 

A complete set of THe ExoinrEer can be had on application. 

Jn consequence of the reduction of postage on newspapers to one uniform 
rate Jor any destination outside the United Kingdom Foreign Subscrip- 
tums will, until further notice be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
Tor ENoineer weekly and post free Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tuix Paper Vories— 


Half- yearly £0 18s. Od. 

a £1 168. Od. 
Tack Paper Coprrs— 

Half-yearly - £1 0s. 8d. 

Yearly £2 08. 6d, 


ADVERTISEMENTS. 
«* The charge tor Advertisements of four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements trom the country must be accompanied by a Post-office 
_" payment. Alternate Advertisements will be inserted with all 
Practical regularity, but regularity cannot be guaranteed in any such case 
p a — ee vy tend are taken subject to this condition. 
3 Displa: wertisements in ‘' orasnary” ** special” positions 
will be sent on application. nina 
Advertisements cannot be inserted unless delivered before 8ix 
oxtoes on Thursday evening; and in consequence of the 
ALTERATIONS ee to press early with a portion of the edition, 
in ERATIO to standing advertisements should arrive not 
ter than Three o'clock on Wednesday afternoon in each week 
letters relating to Advertisements and the Publishing Department of the 
jefe are to be addressed to the Publisher. Mr. Sydney White; all other 
etters to be addressed to the Editor of Tat ENGINEER. 











MEETINGS NEXT WEEE. 


omrrorion or Orvi, Enoineers.—Tuesday, November 29th, at 25, 
Thy George-street. Westminster at 8 p.m Ordinary meeting. Paper: 
R e Manufacture of Small-arms.” by John Rigby, M.A. (Superintendent 
oyal Small.arms Factory, Ev field). 
on or Encinrers.—Monday, December 5th, at the Westminster 
por all, at 7.30 pm. Ordir ay meeting. Paper: ‘The Shortlands 
ana Nuvhead Railway.” by Mr A G. Drury. ‘he following is a 
et ‘—Introduction— Object of the ine—Locat on route taken, and 
physical features — Eorthwurks — Earthwork ships, with description of 


methods adopted for their re 
pair—Description of works—Examples of 
of bee over the line—Reasons for the adoption of the barns 
Vi aduot thee tion of larger bridges over other railways crossed— 
dean through Catford and retaining wall—Permanent way—Short 
, ption of stations on the line—Cost of the works—Conclusion. 
tnlsStITUTION or EL¥crricaL ENGINEERS.—Thursday, November 24th, at 


atone of Civil Engineers, 25, Great George-street, Westminster, 


Ordinary meetirg Waper: ‘Experimental Researches on 


Alternate Current Transformers,” by Professor J. A. Fleming, F.R.S. 








Tue Junior Enoiweerina Society.—Friday, December 2nd, at the 
Westminster Palace Hotel, at 8 p.m. Paper: ‘‘ Water-tube Steam 
Boilers,” by Mr. Harry Fraser. 

Soctery or Arts. — Monday, November 28th, at 8 p.m. 


ee 


Cantor 

s “The tion of Light from Coal Gas,” by Professor Vivian 
B. Lewes. Lecture I1—The researches of Frankland, Stein, Heumann, 
Soret, and Burch—The chemical changes taking place in a luminous 
flame. — Wednesday, November 30th, at 8 p.m. Ordinary meeting. 
Paper: ‘‘The Copper Resources of the United States,” by Mr. James 


Douglas. 

Cuemica Socirety.—Thursday, December Ist, at 8 p.m. Paper: “On 
the Formation of Orcinol and other Condensation Products from Dehy- 
dracetic Acid,” by J. Norman Collie. 








DEATH. 
On the 20th November, at 32, St. George’s-square, Maria, wife of Hypz 
CLARKE, in the seventy-second year of her age. 
On the 24th October, at Nurpur, K4éo Valley, Panjaéb, Sopnia, 
widow of Cusitt SPaARKHALL RonDuie, M.I.0.E., Assoc. 1.N.A., late of 
the P.W.D., Panjab, aged sixty. 
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THE THIRSK COLLISION. 

On Friday, November 15th, the coroner’s jury em- 
panelled to inquire into the circumstances of the death 
of the persons killed in the Thirsk collision returned the 
following verdict :—‘‘The jury find that the deceased 
persons came to their deaths through a collision betwixt 
two trains near Manor House cabin, on the North- 
Eastern Railway, on the morning of November 2nd, 1892, 
through the culpable negligence of Signalman James 
Holmes signelling the line clear when at the time a goods 
train was on the rails ; and we are of opinion that if the 
said James Holmes had been relieved from duty when 
he so urgently applied for relief this would not have 
occurred, and the persons really responsible for the 
deaths of the deceased are the directors of the North-East- 
ern Railway Company, by sanctioning such a long term of 
duty as twelve hours for a signalman on a main line of 
railway where the trains are so frequent. We strongly 
recommend a reduction of night duty to eight hours in 
all important and main line cabins. With respect to 
relief men, we are surprised that not a single relief man 
was to be found for Holmes that night. We consider 
seventeen men to be utterly inadequate. There was 
great blame attached to the driver of the goods train for 
not sounding his whistle according to rule. Mr. Kirby, 
the station-master, ought to have sent a more definite 
telegram stating that Holmes was unfit for duty. We 
are surprised that no provision exists on the trains for 
extinguishing fires occurring to trains running.” As this 
is a verdict of manslaughter against the unfortunate 
signalman, and the matter is therefore still sub judice, 
we are compelled to refrain from any expression of 
opinion that might be considered to prejudice the case. 
There are certain facts, however, which with advantage 
admit of being stated, in order that the circumstances of 
the catastrophe as brought out during the inquest may 
be fully understood; and the verdict of the jury is, of 
course, open to praise or censure. 

On the morning of November 2nd, the up Scotch 
express being very heavy, was run in two portions; the 
first consisted of seventeen coaches, the second of thirteen. 
With the first portion we need not concern ourselves, as 
it accomplished its journey to London in the ordinary 
way. After it had passed the signal cabin at Manor Farm, 
a goods train proceeding from Northallerton to Leeds 
came on the down main line close to the former place. In 
the ordinary course it would have proceeded for a distance 
of about eight miles, and then branched off for Leeds. 
The driver, however, found the signals against him; 
they had been thrown up by Holmes after the first half 
of the express had gone past. The second half was about 
twenty-three minutes behind the first half, and there was 
ample time for the goods train to run eight miles, and 
get out of the way of the express, with some minutes to 
spare. The signalman Holmes appears to have dropped 
into a species of sleep, and took no notice of the goods 
train. He was recalled to himself by the “ be ready ” bell 
from the next cabin to the north of him, and lowered his 
signals. The goods driver then proceeded, believing that 
the line had been cleared for him, and immediately after- 
wards the second half of the express ran into the tail of 
the goods train at a speed of over 50 miles an hour. 
hang followed is too well known to require recapitulation 

ere. 

It will be seen that the jury have pronounced opinions 
on issues with which they had really nothing to do. 
They have, for example, gone out of the record to 
advocate an eight hours’ watch, instead of the usual 
twelve hours; and they say in effect that it is to the 
twelve-hour system the collision was due. It is not easy 
to see how this conclusion is borne out by the facts. 
The Manor Farm cabin is closed on Sundays, and on 
Sunday night Holmes went to bed and had a full night’s 
rest. On Monday, instead of going to bed as he usually 
did, he spent the whole day in his orchard, and did not 
go to bed at all. He went on duty on Monday night at 
6 p.m., and left the cabin at 6a.m., thus being some 
twenty-four hours without sleep. He got home about 
7.80 a.m., and got into bed about 9 a.m.; and about noon 
his child was taken ill and died in the afternoon. He 
went on watch again about 8.30 p.m., the day signalman 
remaining on duty the extra two and a-half hours. 
Between 8 and 4 a.m. on Wednesday the collision 
occurred. Thus Holmes had had, it will be seen, only 
about three hours’ sleep out of about forty hours, and it 
is certain that he had not been eight hours on duty when 
the accident occurred. Nor is it easy to see how an 
eight hours’ shift would have bettered matters. When 
such shifts are worked, the hours are 6a.m. to 2p.m., 
2p.m. to 10p.m., and 10p.m. to 6a.m. Our readers 
must draw their own conclusions. To us it appears that 
under the circumstances Holmes would not have had 
more sleep than he actually had had. He might, or he 
might not. The opinion of the jury is based not on 
evidence, but on pure conjecture in this respect. 








The jury next criticise the railway company for not 
employing more relief men, saying that seventeen are not 
enough to provide proper reliefs for 283, which is, we 
believe, the number of signalmen employed on that 
section of the North-Eastern Railway.. But a solitary 
event like the application of Holmes for a substitute, 
does not supply anything like adequate grounds for an ex- 
pression even of opinion, much less for such an emphatic 
statement as that made by the jury. In order to arrive 
at any conclusion of value on this point, it is essential, 
we think, to do that which the jury did not do, namely, 
trace the history of the relations existing on that section 
of the line between the company and their signalmen. 
If they had done this it would have been found, we 
believe, that there had been no friction, and that the men 
had never complained that there were not sufficient 


reliefs. In point of fact, in the ordinary course of events, 
a signalman would have been available to take Holmes’ 
place. But a bridge on the main line had been 


partially destroyed, the foundation of one of the abut- 
ments being washed away by flood. The traffic had 
to be worked over a single line on this bridge, with 
very great precautions, and no fewer than five relief 
men were constantly employed there. Are we to suppose 
that a railway company should provide for events the 
happening of which was to the last degree improbable ? 
There can, we think, be but one answer to this question. 
There was nothing in the past experience of the com- 
pany’s officers to lead them to doubt that the number of 
relief men was sufficient. It is obvious that it would 
be improper at present to make any comment on the 
statement that the goods driver was to blame for not 
sounding his whistle. The last paragraph of the verdict 
is simply ludicrous. Ifit means anything, it implies that 
every passenger train shall carry a steam fire engine and 
a large tank of water on the chance of a fire occurring. 
It never appears to have occurred to the gentlemen of the 
jury that a collision would probably smash up the fire 
engine and all its appurtenances. 

It may, we think, be taken for granted that a coroner's 
jury is in no way specially qualified to say whether 
signalmen should work an eight hours’ or a twelve hours’ 
shift. Unfortunately, it is next to impossible to deal 
with this question on its merits alone. The “eight 
hours’ movement” has probably not been without its 
effect on the jury. For the rest, the verdict would, no 
doubt, have carried more weight had it been more limited 
in the range which it traverses. To us the collision is 
neither more nor less than an example of the well-known 
fact, that no human foresight can secure absolute im- 
munity from disaster. It is almost certain that Holmes 
did not sleep five minutes, if so long; yet that was enough 
to cause a deplorable catastrophe. 

The North-Eastern Railway Company has a remarkably 
clear record. The serious accidents which have occurred 
on a very extensive network of lines heavily taxed by 
goods, mineral, and passenger traffic, have been ex- 
cessively few, and the fact reflects very great credit on 
the company and its officers. The Thirsk collision was 
strictly exceptional, and the result of a series of events 
each comparatively trifling and remote from the ultimate 
end which they all contributed indirectly to bring about. 
It was apparently impossible to foresee the danger, or 
guard against it. So long, indeed, as we have to rely on 
human intelligence for the conduct of railway traffic, so 
long will mistakes, and weaknesses, and momentary 
aberrations occur. But when the worst has been said 
that can with truth be said concerning men and their 
shortcomings, we have not made things better; and all 
the available evidence goes to show that the probable 
failures of a signalman are as nothing to those of all 
forms of automatic signalling that have as yet been 
devised to take his place. 


MONITORS AS HARBOUR DEFENCE SHIPS. 


NotTwitTHsTANDING the fact that the new navy of the 
United States 1s being constructed on European models, 
a considerable party seem to hold that the construction 
of monitors should not be abandoned, and not a few sub- 
stantial arguments are advanced in their favour. We are 
disposed to think that the last word has not yet been 
said on the subject, and that it is worth while to consider 
whether we in this country might not find the type worth 
developing and improving, if not for sea-going purposes 
in the fullest sense, then for coast defence. It is so long 
since much has been heard on this side of the Atlantic con- 
cerning Ericsson’s invention, that we need not apologise 
for briefly describing this strange craft, which played an 
important part in the American civil war. The monitor 
has been somewhat profanely described as a ‘“ cheese 
box on a board.” It consisted of a hull of moderately 
shallow draught, with a freeboard of but two or three 
feet, and no bulwarks, their place being taken by life 
lines and stanchions. All round the hull was a structure 
known as the “ overhang,” which projected four or five 
feet, and extended about four feet below the water. 
This overhang added some eight or ten feet to the width 
of the deck. It carried her armour, originally constructed 
or built up of thin plates, because no thick plates were to 
be had. ‘The special objects of the overhang were two. 
It was intended, in the first place, to give great lateral 
stability and prevent rolling; and in the second, to 
save the hull from injury by ramming, the overhang 
standing out'so far that the nose of the ram passing 
under it could not reach the hull. On the deck were 
erected one or two turrets, according to the size of the 
ship, each mounting two very heavy cast iron smooth- 
bore guns. A flying bridge was erected on the deck at a 
sufficient height above the sea to give comparative safety 
to those on watch from being swept off by the waves. 
The deck openings were so made that they could be 
rendered quite water-tight. The crew were all berthed 
below, and ventilation was maintained by fans. It is 
generally admitted that these ships were, with due pre- 
cautions, quite seaworthy. They could not be overset, 
and were as buoyant as corked bottles. The Miantonomoh 
erossed the Atlantic to this country and returned in 
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safety, and another went round Cape Horn to California. 
They were not pleasant craft to live on board of, and 
were in no sense or way cruisers. But there is noreason 
to suppose that in other respects they might not prove 
very useful. Let us consider for one moment what the 
advantages of such craft are. 

It will be understood that they carried scarcely any 
top hamper, and by the use of Berthon boats which 
could be stowed below, they might have been made to 
earry less. They had short funnels, and depended for 
steam on forced draught. The result of all this, and 
their low freeboard, was that they presented a small 
mark, very difficult to hit at any distance. The guns 
were very well protected in their turrets, and the absence 
of top hamper and deck structures of all kinds gave them 
the power of shooting nearly all round the horizon. They 
were extremely steady gun platforms. Their great fault 
was that the muzzles of the guns being only a few feet 
above the water, it was impossible to fight them in a sea 
way. It must not be forgotten that the original monitors 
were built under considerable difficulty and pressure, and 
that in the present day something very much superior 
would be turned out of British dockyards. 

If we compare the monitor with a modern ironclad of 
the type of the Victoria, it will be seen that they are by 
no means unlike in many important respects. Forward 
the Victoria is to all intents and purposes a monitor, 
and when steaming at full speed it is quite impossible for 
anyone tostand on her forecastle, over which the green seas 
tumble and break. Aft there has been reared on the Vic- 
toriaa great superstructure, which would bea tattered wreck 
five minutes after she came within range of an enemy’s 
shells. The structure is required to supply adequate 
accommodation for the crew, the rest of the ship being 
mainly occupied by coal, machinery, stores, and ammuni- 
tion. It is not very easy to see how this can be helped 
in the case of sea-going ironclads, but the superstructure 
would not be needed in a ship intended for coast defence, 
and its absence would prove of very great service in an 
action. The improved monitor would be a vessel of 
about 4000 tons displacement, with a maximum free- 
board of, say, 3ft. Instead of the lumbering smooth- 
bores of the original monitors, she would carry in one 
turret two Tin. breech-loading guns of the quick-fire 
type, and in the after turret two rifled mortars, as we 
suppose we must call them, intended to deliver that 
vertical fire from which so much is expected. A few 
machine guns to deal with torpedo boats would complete 
her upper deck armament. Below she would be pro- 
vided with two or three submerged torpedo tubes. No 
attempt would be made to attain great speed, but there 
ought to be no difficulty in reaching 12 knots. The over- 
hang would be retained, and would carry, say, 6in. plates 
of hard steel, but by the overhang the plates might be 
put at such an angle that 4in. of armour would probably 
answer every purpose. She would be, in a word, a 
floating battery, and her cost would be less than half 
that of an ironclad carrying an equal weight of metal. 

Such craft as we have sketched could be employed in 
the defence of the Thames, the Clyde, the Mersey, or the 
Forth. They would be able to do good service in 
Milford Haven or Belfast Lough, leaving guard ships 
able to take the sea free. They would possess the advan- 
tage over forts, that they could select the best positions, 
and move to those points most threatened. They could 
cross the Channel and deliver assaults on nearly all the 
coasts of Europe. Theirdraught would be shallow, and 
they could consequently keep out of the way of large 
ironclads, which nevertheless they could assail with @eir 
heavy guns. Too much would not be expected of them, 
but within their scope they would, we venture to think, 
provide a very important means of defence for a moderate 
outlay. Their great advantage would of course lie in the 
exceeding difficulty of doing them any harm. Shell and 
shot would glance off their armour decks. It would be 
exceedingly difficult to sink them by ramming, because 
the work could only be done by a large vessel; and 
monitors would take very good care in defending, let us 
say the mouth of the Thames, to keep in shallow water, 
into which, of course, no sea-going ironclad could follow 
them. Noadmiral could afford to passa couple of them, and 
leave them behind to menace hisrear. They would be vul- 
nerable to torpedoes, and to little else. As they would not 
encounter a heavy sea, the position of their guns would 
not tell against them to any serious extent; and because 
they would never go far from their base of operations, 
there would be little difficulty in finding accommodation 
on board them for a crew, which would only be consider- 
able in number when the services of the ship were likely 
to be wanted. 

Nothing would be easier than to ruin the scheme of 
auxiliary coast defence which we have sketched out. 
Thus, for example, by providing a superstructure to 
accommodate a number of men, we should at once 
render the ship a good mark for the enemy, reduce or 
eliminate the power of all-round fire, diminish stability, 
and make the vessel aless excellent gun platform; the 
extra weight would increase her draught and diminish 
her speed for a given power. Again, any attempt to give 
her speed would entail the use of more powerful engines, 
leaving less space for the crew and ammunition, and the 
speed when obtained would be quite useless, all that is 
needed being the power of following up and worrying an 
enemy compelled to move slowly by the difficulties of a 
channel probably mined, or to proceed with reasonable 
dispatch to some point threatened by an enemy, and not 
quite so strong as might be desirable. What is really 
wanted is a cheap ship intended for fighting, and not as 
a barrack or a residence, offering the smallest possible 
chances for a successful attack to an enemy, and capable 
herself of delivering heavy blows. We may search the 
Navy Lists of Great Britain without success for the name 
of any craft of this kind, everything we possess being 
capable either of doing a great deal more or a great deal 
less than a few coast defence monitors could accomplish. 
Whatever we may do in this direction, it seems certain 
that the United States Government will not abandon the 





type, and the fact is too significant to be overlooked by 
our own Naval authorities. 


ENGINEERING TRAINING. 


Art the Institution of Civil Engineers reference was 
made on Tuesday evening to the calculated strength of 
certain parts of a structure mentioned in the papers 
under discussion. This led Sir Benjamin Baker to refer 
to one side of the modern higher technical education, and 
to the danger which is now run by many young engineers, 
so called, and by those who employ them. These young 
men are engineers by education and examination, not 
engineers by experience. When we say engineers by 
education, we mean college and technical institute edu- 
cation, and not the education which is obtained in and 
upon engineering works. There is no profession in 
which technical education is of greater importance than 
in that of the engineer. On the other hand, there is no 
profession in which the want of experience in real work 
so soon makes itself felt by the professional aspirant. 
The ability to decide, to do, and to direct, which comes 
from having been engaged in the doing, is scarcely ever an 
ability which belongs to or is acquired by him whose prac- 
tical education has been shortened in favour of the 
college-room education. Too long a term of years or too 
late a term of years in college seems to mould the brain 
to a scholastic form, and to give it more or less exalted 
impressions concerning the importance of what may 
be comprehensively called book-learning, as compared 
with the ruder but really important practical learning. 
There is always the danger that the young engineer may 
have an insufficient knowledge of the theory of the 
branches of engineering he intends to pursue; but if the 
young engineer is of the sort likely to make headway, he 
will find it much more easy to make good any deficiency 
of this kind than a deficiency in experience. In fact, an 
engineer can hardly begin, or is not likely to begin—with 
modern ideas concerning the proper time of taking a boy 
from school—his practical education too soon. It cannot 
be too strongly impressed upon students or their 
guardians that a young fellow may leave a technical 
training institute or college, perhaps with honours and 
degrees, and yet no more an engineer than can a 
youth be said to be a carpenter because he has been 
provided with a set of tools, and has been taught how to 
sharpen them. As Sir Benjamin Baker said, a know- 
ledge of engineering formule and constants does not 
make an engineer; and he referred to a recent case in 
which a man known as an engineer, and the holder of a 
University degree of Master in Engineering, when 
called upon to give evidence in certain railway 
matters in one of the Colonies, first of all proceeded 
gravely to state the strength of a rail under the load due 
to a locomotive driving-wheel, as though it were a beam 
of the length between two chairs; to assume that the 
greatest stress would be midway between the chairs; to 
deal with the matter as though entirely a static question ; 
then to deal with the rail as a continuous girder supported 
on piers which did not remain rigidly at the same level, 
and to contradict himself on all these; and at the same 
time to express surprise that the title of Member of the 
Institution of Civil Engineers was thought so much 
more of in Australia than the degree of Master in Engi- 
neering. The same gentleman, it may be noted, finding 
this to be the case, took steps to become an Associate 
Member of the Institution, and then called himself a 
Member; at the same time speaking of the Institution 
as “one in which the greatest number of duffers were 
congregated.” This mistaken and much-college-educated 
engineer would no doubt be very glad to exchange one or 
two of his college years for years at the same date in 
practical work. 

Engineering, in some of its branches at least, con- 
sists in the art of applying knowledge as well as skill 
to agivenend. The art of accumulating knowledge is 
an entirely different thing, and is one which often unfits 
a young man for active and successful professional 
occupation. In a book recently published on “ Architec- 
ture, a Profession or an Art,” the authors, Mr. R. Norman 
Shaw and T. G. Jackson make several deductions, which 
are interesting in this connection. They say that “no 
good architecture ever did exist, or ever can exist, apart 
from sound construction; good construction always has 
gone, and always must go, more to influence design than 
anything else; in short, it is the root and foundation of the 
whole art.” Again, in another place, that “aman without 
knowledge of construction is incapable of building either 
beautifully or otherwise ; he is therefore not an architect.” 
They also urge “that architects should be trained in the 
workshop as well as the office, and so master construction 
practically, instead of being satisfied with reading about 
it in books, which is all they need do in order to pass 
examinations and gain diplomas.” 

These conclusions should be even more strongly urged 
concerning engineering and practical experience gained 
at all hazards and on every opportunity. We might 
parody the remark recently made by a well-known 
physician, and say, get practical experience when you can 
and learn theory when you must. 
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A POINT OF PATENT LAW. 


An appeal case was decided on Saturday, Mills v. Carson 
and another, the importance of which may be very easily 
overlooked. Briefly stated, the facts seem very simple. In 
1887 Mr. Notley took out a patent for a safety lamp burner. 
He granted a sole licence to Messrs. Carson to manufacture, 
the consideration being the sum of £100 per annum for the 
remainder of the term of years then unexpired in the patent. 
On June 7th, 1889, Notley absolutely assigned to the plaintiff 
Mills the yearly sums of £100, and notice of this assignment 
was given to the defendants. At the end of the fourth year 
—namely, in June, 1891—a fee of £50 became payable under 
the Patents Act, and this sum not being paid the patent 
lapsed. An action was brought in the Mayor’s Court to 
recover the £50 payable on January ist, 1893, and the 


defendants contended (1) that they were only liable to pay 
the instalments under the deed as long as the patent existed ; 
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and (2) that if that were not so, the Court would i 
covenant in the deed that the patentee Ley mee An 


: Y the 
necessary fees to keep alive the patent. The Reco 
that the defendants were liable and gave judgment ray. 


laintiff. The Divisional Court affirmed this judgment, The 

efendants by leave appealed. It appears to the lay mind that 
the original intention of Notley and Carson was that Notle 
should keep the patent alive. That, in fact, if he did not no 
consideration would be given for the #100 per annum which 
was paid in order that Carson might have the exclusiye 
right to make the burner. This right, of course, lapsed the 
moment the patent died. Law, however, is not always the 
same as justice, and the Court of Appeal has decided that 
although there is no longer any patent, and they no longer pos. 
sess the exclusive right of manufacture, Mr. Carson and 
his partner must continue to pay £100 per annum to My 
Mills as Notley’s assignee. In the first place, the Court was 
not disposed to regard the failure to pay the patent fee as a 
breach of covenant at all, but even if it were—and this is the 
point to which we wish to direct the particular attention of 
our readers—* yet the breach of that covenant did not give 
rise to any condition in absolvence of what the defendants 
had to pay. It was an independent covenant altogether, and 
all that it would give was a right of action in respect of the 
breach, which might be the subject of a counter-claim. In 
the present case no counter-claim has been made, and the 
defendants were not absolved from the payment of these 
sums.” It will be understood from this that under all like 
conditions the patentee must covenant under his agreement to 
keep up the patent. If he do not, the assignees or renters 
of the patent will alone be the sufferers, and their sole remed 
will consist in bringing a tedious and expensive action by way 
of counter-claim for damages. The decision of the Master of 
the Rolls is more instructive than satisfactory. 


NEW NORTHERN RAILWAYS, 


THE Parliamentary notices do not outline any large works 
in the north-east of England; but there are shadowed in 
them a few minor works that have some interest. The North 
Eastern Railway Co. proposes to apply for power to make a few 
branches of small individual extent; one or two near the 
little port of Blythe ; another near Warkworth Harbour, and 
another on the northern bank of the river Tees, near to 
Haverton Hill Station. A projected company applies for 
power to make a line from Broomhill to Amble—all of which 
pro ls are in the interests of mineral industries, either 
coal, or in one case salt. The scheme for a large new line 
from Newcastle to Manchester seems to be postponed for a 
year, and it is believed that the route will be altered to take 
in some of the larger towns in Durham; and should this 
prove to be the case, the contest in a future session will be 
one of moment, whilst it is possible that before that time 
some recovery in the great constructional trade of the county 
named may make the prize to be fought for more valuable 
than it now iseven. It is long since there was any line of 
magnitude proposed in the district named; not since that 
contest which ended in the formation of the Alnwick and 
Cornhill branch of the North-Eastern Railway. But there 
seems to be some disposition now to look forward to, and a 
desire for a fuller occupying of the district with railways; 
and hence there is the proposals of little extensions, such as 
that of the line early expected to be made in Upper Weardale, 
and the proposal of the small independent line we have 
already named. There are still large areas both in Durham 
and Northumberland that are as yet unopened by railways ; 
and though the local traffic in these parts would not be large, 
yet the need is felt for more direct routes to the great centres 
of population both in Lancashire and in the West of Scotland. 
How far these desires for service may have an adequate 
financial support will not be shown in the ensuing session of 
Parliament ; but there is little doubt that if the great owners 
of estates in the North-east desire to have them opened out 
they will have to face the difficulty that faces most new 
companies—they will have to bear part of the burden of 
showing that there are such needs as yet unfulfilled. The 
disposition on the part of the Legislature of late has been to 
give more readily the powers of construction of railways 
when they are ed for than used to be the case formerly. 
Thus, if there be a felt want for lines, there is more probability 
of its being gratified if those who feel it will bear the cost 
that is essential in the preliminaries; and until this is acted 
out, it is probable that the new railway projects in the North- 
east will be few, and merely in the nature of small lines and 
junctions to enable existing railways to fulfil better and 
more economically local needs. 


INTERNATIONAL ENGINEERING CONGRESS. 


ParRTICULARS have this week reached this country of the 
International Engineering Congress which the American 
engineering societies have determined upon holding during 
the Chicago Exhibition. The details are available in the 
form of a circular which has been issued to the members of 
the Iron and Steel Institute by Sir Frederick Abel, inform- 
ing them of the intention of the American engineers, and 
enclosing cordial invitations from the latter to British engi- 
neers to take part in the international proceedings. It 
appears that fifteen of the leading engineering societies of 
the States have associated themselves together for promoting 
the Congress, and they have also determined to maintain 
during the six months of the Exhibition in the business por- 
tion of Chicago, which is situated some distance from the 
Exhibition grounds, reception rooms for the administering of 
courtesies to foreign visitors. The lead is being taken in the 
matter by the Executive Committee of Engineering Societies 
(Columbian Exhibition), the American Societies of Civil and 
Mechanical Engineers, the Institutes of Mining and Elec- 
trical Engineers, and the Joint Committees of the American 
Engineering Societies. The Executive Committee of the 
Engineering Societies pointedly refer in the welcome which 
they have sent over through the Iron and Steel Institute, to 
the real pleasure which it will afford American engineers to 
partially repay to their British confréres “ the heavy debt in- 
curred for courtesies received in 1889.” It is expected that 
the Congress itself will be held in Chicago in August, but 
the final decision as to date will be regulated by the time at 
which the largest attendance of foreign engineers can 
secured. The subjects to be discussed will, it is expected, 
cover the fields of mechanical, civil, mining, metallurgical, 
marine, and artillery engineering, and the details will in- 
clude ‘such new and important constructions, machines, 
processes, methods, experiments, and investigations as are 
approved by the organising committee of each division.” It 
is hoped by those who are acting in the matter that a large 
number of engineers of this country in the different branches 
of the profession will take part in the Chicago Congress, and 
that the response to the circular of the Iron and Steel Insti- 
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inviting the names of members who intend to visit the 


— will be prompt and numerous. 


Exposition, 
SHEFFIELD SMOKE AGAIN. 

Tun anti-smoke campaign continues to be waged with 
unbated vigour in Sheffield. The daily papers contain half- 
a-dozen letters each issue on the subject, and the public are 
introduced, with more or less advertising dexterity, to a 

jethora of smoke appliances, all of which are set forth as 
infallible, and testified to by the people who have adopted 
them. The Sheffield Smoke Abatement Association, which 
was formed at the instance of several gentlemen who were 
determined to do something to make the town less dingy, 
dismal, and dirty, meet now and again to report progress. 
Their mission has been largely one of remonstrance against 
the nuisance and education in the way of reforming out of it. 
At their last meeting, Mr. A. E. Fletcher, chairman of the 
National Association, attended. The honorary secretary 
reported the result of a personal canvass for subscriptions. 
About eleven hundred letters had been sent out, and explana- 
tory advertisements inserted in the Sheffield newspapers. 
The result had been disappointingly small. Only about a 
score of persons had responded. This does not look like 
enthusiasm. A large number of suggestions were made, but, 
as the preachers say, the only practical outcome was the 
appointment of a sub-committee to consider the whole 
matter, and report to an early meeting of the executive com- 
mittee. Professor Ripper gave information as to certain tests 
being made at the technical school. It is proposed to try and 
rouse the public by means of lectures with diagrams, and thus 
appeal to the ear as well as to the eye on the subject. The 
professor went down to the east end—aAttercliffe—to lecture 
on this very topic. Now, Attercliffe is the region of iron and 
steel, where the people contrive to pass life somehow in an 
atmosphere which, to strangers, seems utterly intolerable. 
There, literally, the smoke of their torment ascendeth day 
and night. One would have thought that the Attercliffe 
people would have rushed to welcome the wise men from the 
west in their work to lift the gloomy pall from their dwellings. 
The lecture was free, it was widely advertised on the walls 
and by handbills, and the subject, “‘Smoke Prevention 
Appliances,” was regarded as being “ very suitable for the 
district.” But the people would not come. Sir Henry 
¢tephenson, who presided, expressed regret at the small 
audience, and considered that the lecture was one that must 
come home to the inhabitants of that neighbourhood, for no 
one suffered more for the want of smoke prevention appliances 
than they did. The fact is, that people have got so accus- 
tomed to associate black smoke with bright trade, and a clear 
atmosphere with an empty cupboard, that the idea of the 
more smoke the more money is deeply ingrained in the 
popular mind. Use is second nature. The community have 
to be educated up to the smokeless standard before the great 
chimneys cease to unfurl what the Duke of Portland calls 
their ‘ black flags.” Not that something has not been done. 
At several of the large establishments smoke-consuming 
appliances are working quite satisfactorily, and side by side 
with them the staple industries are being carried on in the 
same uncleanly, uneconomical, and unhealthy fashion, which 
our forefathers favoured. They might have had some excuse. 
We have none. They probably knew no better, because the 
ways and meansof preventing smoke had not then been 
perfected. But now there are more ways of consuming smoke 
than cf making it. Therefore the modern nuisance-makers 
are without excuse. At least, that is what some Sheffield 
people say. 

COLLIERY MANAGERS AND NON-UNION WORKMEN. 


Tue difficulties attached to the working of collieries in 
Yorkshire and Derbyshire were never perhaps more trying to 
managers and engineers than at the present time. The men 
are receiving the full 40 per cent. advance, whilst South 
Wales has already submitted to 284 per cent., and Northum- 
berland and Durham to lesser reductions. There is just now 
a large influx of Welsh miners into the Yorkshire coalfield, 
who are only too glad to work at the handsome advance 
named, Unfortunately the leaders of the miners’ unions in 
both counties have counselled their members not to descend 
the shaft with non-union workers. The advice has been 
acted on at many places, and is giving rise to a good deal of 
unpleasantness which it is feared will end in a conflict. The 
management at nearly all the collieries have so far done all 
they can to avoid a collision, but the men at some places are 
most overbearing in their demands. A striking case has come 
to light at the Nostell Colliery, near Wakefield, belonging to 
Lord St, Oswald, of Nostell Priory. The colliery not only 
belongs to him, but the coal he works is his also. The 
most amicable relations have existed between employed and 
employers until recently, but a case has now occurred which 
will probably give rise to some serious trouble. According to 
the men’s own version it seems that recently they found 
thirty of their number without medals, they not being 
members of the Yorkshire Miners’ Association. Resolutions 
were passed at general meetings that all men who had not 
medals must ride down the pits by themselves. Last week 
the practice was carried out, but on the morning of the 16th 
inst. the men say they were surprised to find that the whole 
of the non-union men were lowered down the upcast shaft, 
and thus entirely separated from the unionists. The union 
men even then were not satisfied, as they say they have to 
work side by side with them underground. A pit-gate 
meeting and a play day followed. Resolutions were actually 
passed that the management must stop the men going down 
the shaft by themselves, or the men would not resume work 
until they did. A oy oy gs went to the manager and laid 
the facts before him, but he made known the fact that he 
should not stop the practice complained of, whatever was the 
result. The men are now asking their brother Yorkshire 
miners to prevent the men descending the shaft by them- 
selves, being of opinion that they will get thirty more men 
on their side, and keep increasing in numbers until the 
pulling shaft will be theirs and the upcast shaft the union 
men’s. The situation is a novel one: the men wearing the 
union medals object to ride down the same shaft as the non- 
union worker, but he threatens to strike if he is let down 
another shaft. 


ANTHRACITE COAL FOR DOMESTIC USE, 


Ir may be open to question whether it is quite fair to 
regard “imperfect combustion” as the sole cause of the 
blackness of our unrivalled metropolitan fogs. That it plays 
& considerable part in their production there is no doubt 
whatever, and to its agency may be attributed the unwhole- 
some and dangerous qualities which, in their worst forms, 
they possess. A party of gentlemen interested in this 
Important question visited, on Monday last, the premises of 
the London Warming and Ventilating Company, in Regent- 





street, and there had an opportunity of witnessing a fire of 
anthracite coal, under the same conditions which would 
attend its ignition when once introduced into ordinary 
domestic use. The fire was cheerful, well and thoroughly 
lighted, without any undue blast, and was burned in a grate 
with vertical bars, which latter are a decided improvement 
upon the old thick horizontal bars commonly employed. 
Smoke was conspicuous by its absence ; there were no cinders 
or partly burnt residue, and the glow of the fire was thrown 
well into the room. To those of our readers who desire to 
be well posted up with respect to the details of the proposed 
substitution of anthracite for bituminous coal, we can 
recommend the descriptive and exhaustive pamphlet published 
by the company, in which the whole subject is very ably 
discussed. Lighting the fire was not explained. 








LITERATURE. 


Intercommunication in Railway Trains, dc. By Harry 
Potxirr, Manchester: Henry Blacklock and Co. 1892. 
As most of those interested in railway engineering are 
aware, the fourth session of the International Congress 
on Railways was held at St. Petersburg in August, 1892, 
and three papers were read there by Mr. Harry Pollitt, of 
the Manchester, Sheffield, and Lincolnshire Railway 
Company, Manchester. In Section A, a paper with the 
title, ‘‘ Intercommunication in Railway Trains ;” in Section 
B, one upon “ Means of Communication between Inter- 
mediate Places and Stations, also use of the Telephone,” 
and in Section C, upon “ Means of Communication between 
Trains while on the Journey and the Stations along the 
Line.” These papers have now been published separately, 
andare well worth the consideration of all railway engineers. 
The paper read before Section A consists of some twelve 
pages of letterpress, and five large plates, followed by an 
appendix of statistical tables of the systems of intercom- 
munication in use on the lines in Great Britain and 
Ireland, and on foreign railways, followed by a second 
appendix containing further descriptive matter, and seven 

large plates. 

The author points out the necessity for communication 
between passengers and the railway servants in charge of 
the train, and the danger which may occur in being isolated 
during runs of long distance up to 105 miles, and for 
periods of two hours ; and he instances the journeys from 
London to Grantham and from London to Leicester as 
cases in point. From 1847 to 1865 the subject attracted 
much attention, and an Act of 1868 rendered means of 
communication compulsory where trains ran 20 miles 
without a stop. The author points out the requirements 
of the service, and after describing many minor systems, 
such as that practised in France, Belgium, and other parts 
of the Continent, where the traveller may at any moment 
be surprised by the sudden opening of the door of the 
compartment, and the entrance of a railway servant, he 
proceeds to discuss the three leading systems—the cord, 
electrical, and mechanical or pneumatic communication. 

On February 27th, 1869, the Board of Trade con- 
ditionally approved the cord system; but the necessity 
for a number of adjustments, regulation of weights and 
bells and coupling-up between the carriages, renders it 
entirely dependent upon the care of the railway servants, 
and is therefore objectionable—although used by most of 
the companies in Great Britain and Ireland. The elec- 
trical system, which is used on the South-Eastern and 
other railways, is liable to the defects of all electrical 
apparatus which is used only at long intervals of time, 
and this also needs separate couplings. Owing to the great 
success of the Westinghouse and automatic vacuum brake 
systems, the pneumatic system of communication has 
come into use, and is employed upon the Manchester, 
Sheffield, and Lincolnshire Railway. The principle of its 
action is as follows :—Each compartment is provided with 
a small lever placed under the hat-rail; when this is 
pulled down it cannot return, but opens a valve upon the 
vacuum brakes pipe and allows air to enter, lowering the 
vacuum from 20in. to 10in., and at the same time a red 
signal is exhibited at each side of the carriage. The action 
of opening this valve would stop the train in about forty 
seconds if travelling at forty miles per hour; but if it be 
not advisable to stop at that particular point—for example, 
in a tunnel—the driver can, by using his large ejector, 
draw the air out of the pipe. If, however, the apparatus 
be employed in several carriages at once, the train is 
stopped, and is out of the control of the driver. 

This system was approved on November 8th, 1890, on 
the Manchester, Sheffield, and Lincolnshire Railway by 
Colonel Rich and Major-General Hutchinson as Govern- 
ment inspectors. From the appendix it appears that, out 
of twenty railways in Great Britain and Ireland, eighteen 
use the cord, two use the electric system alone, three use 
it partially, and two the pneumatic system partially. In 
Belgium the pneumatic system has been in use since 
1886, while in France three railways use the electrical 
and three the pneumatic system, and in Russia one 
employs the pneumatic. A valuable appendix follows, 
illustrating and describing the various systems in use upon 
different railways. 

The paper read before Section B, upon ‘“ Means of Com- 
munication between Intermediate Places and Stations,” 
is a volume of considerable size, consisting of eighty- 
eight pages of letterpress and thirty-six large folded 
plates. This paper deals with the various methods of 
using a block system, and generally with systems for the 
prevention of accidents upon railways. The author remarks 
that there are many automatic block systems in use in 
the United States; but as they depend entirely upon 
mechanism, he does not consider them trustworthy, and 
believes that in all cases a staff of signalmen should be 
employed. In this opinion we entirely concur, and unless 
human responsibility be retained, we believe no satisfac- 
tory solution will be reached. A primitive block 
telegraph was in use in 1840 in this country, and Sir 
W. F. Cook made his original proposal of block-working 
in 1842. The well-known systems of Clark, Tyer, and 
Preece are touched upon, and Harper’s one-wire block 
instrument, a more recent invention, is described at 
length. The “permissive block system” next dealt 








with is an obvious contradiction in terms, and should of 
course only be allowed temporarily, as it is no doubt the 
cause of most of the rear-end collisions which have taken 
place. The various systems of tappet-locking, such as 
those of Stevens, Saxby and Farmer, McKenzie and 
Holland, are dealt with, and then the Simplex gear, 
which is used to diminish the number of levers in signal- 
boxes. This we referred to at some length in our descrip- 
tion of the alterations at Waterloo Station, page 88 ante. 
Seventy-five of these machines are in use at Waterloo. 
After describing Wharmby’s improvements, the author 
deals with the Bianchi-Servettaz hydraulic system. A 
table is given of the temperature of solidification of 
mixtures of glycerine and water used for working the 
apparatus. There appears to be an error throughout 
the table, as all the temperatures are given as positive 
values on the Centigrade scale, whereas they should be 
negative. For example, taking a mixture of thirty-five 
parts glycerine to sixty-five of water by weight, the 
temperature of solidification is given as 11-8 deg., whereas 
it should of course be—11°8 C. It seems that already 
409 levers are worked on the Italian Mediterranean by 
this system, and 192 on the Southern of Italy. 

The union of lock and block is then dealt with, and the 
work of Sykes, Spagnoletti, and Hodgson referred to. 
Treadles have been added to all the systems, and these 
are actuated by the passing trains, and increase the trust- 
worthiness of the apparatus. The whole of the methods 
are thoroughly well illustrated in the plates, and also the 
working of the Hawarden, Trent, and Keadby Canal 
bridges. A description of methods of communication at 
intermediate places is given, such as the special wire in 
the Severn Tunnel, which in case of accident would be 
cut by the guard of the train, and would ring a bell at 
each end of the tunnel, and the more important system 
used in the Woodhead Tunnel, which localises theaccident. 
The Simplex Phonopore Telegraph of Mr. C. Langdon- 
Davies doubles the working of each wire, and messages 
can be sent at the same time along the same wire in 
opposite directions, or the single needle instrument and 
phonopore can be used at the same time for transmission. 
The great advantage of the apparatus is that it can be 
installed without disturbing the ordinary telegraphic 
apparatus. 

Perl’s apparatus is also described and illustrated, which 
enables communication to be made between trains when 
in motion, and, in fact, from any part of the line to any 
other. For this purpose three wires are laid between 
the rails, and each train is provided with a set of three 
brushes, bell and battery. These wires would also serve 
the purpose of allowing platelayers to communicate, 
either by telegraph or telephone, with the trains on 
the line. 

In Section C the paper upon “ Means of Communica- 
tion between Trains while on the Journey and the Stations 
along the Line,” was read, in order to complete the other 
papers. The question as to the desirability or otherwise 
of arrangements rendering it possible to communicate 
between running trains and the stations is first entered 
into, and shown tobe important in the event of an engine 
or train running away, and in order that trains broken 
down in out-of-the-way places might stop approaching 
trains and signal for help. The frictional system of 
Messrs. Perl was given in detail in the paper read before 
section B, and the author adds a description of Baillehache’s 
apparatus, which requires an ordinary telegraphic outfit 
in the guard's van and a special spring contact to press 
upon a wire carried upon porcelain insulators between 
the rails. Both these systems, however, are very costly, 
as the wires have to be laid the whole length of the 
line on proper insulators; the author therefore passes 
on to Inductive Circuits. This system was brought out 
by Messrs. Edison and Phelps; no special wires are 


‘required, but the ordinary telegraph lines can be used, 


but if there are more than three or four wires the results 
obtained are not satisfactory. Upon the Lehigh Railroad 
a steel wire is carried upon short stout posts about Sft. 
or 10ft. from the line, and this wire can also be used 
for communication between stations. A signalling office 
is provided in each of the trains, and the carriage is 
fitted with a metal plate insulated from the body of 
the vehicle; if, however, the roof is of metal, no special 
plate is required. This plate, or the roof, is connected 
to the secondary of aninduction coil, and the telegraphic 
apparatus is of a very simple kind. The system is in 
use upon the Chicago, Milwaukee, and St. Paul Railway, 
and in the author’s opinion will soon be adopted in this 
country. 

The three papers contain a very careful réswmé of 
the principal features of the various methods of signalling 
and intercommunication at present in use. 





BOOKS RECEIVED. 


Mason College, Birmingham (with Queen’s Faculty of Medicine). 
Calendar for the Session 1892-1893. Birmingham: Cornish Bros., 
New-street. 1892. 

The ‘* Practical Engineer” Pocket-book and Diary, 1893. Edited 
by W. H. Fowler, Wh. Sc., M.I.M.E., A.M.I.C.E. Manchester : 
Technical Publishing Company. 

Modern Locomotive Construction. By J. G. A. Meyer. Fually 
illustrated. New York: John Wiley and Sons, London: Kegan 
Paal, Trench, Triibner, and Co. 1892. 

A Scamper through the States, being an Illustrated Guide to the 
World’s Fair of le London: Office of the ‘ Polytechnic 
Magazine,” 14, Langham-place, W. 

Modern Mechanism, exhibiting the Latest Progress in Machines, 
Motors, and the Transmission of Power. Edited by Park Benjamin, 
LL.B., Ph.D. Illustrated. London: Macmillan and Co. 1892. 

Seventy-three Years of Progress. A History of the ‘* Shejfield Inde 
pendent” from 1819 to 1892, with a full Description of the new Offices 
erected at 21, Fargate, Sheffield. Sheffield: Leader and Sons. 1892. 

The First International Railway and the Colonisation of New 


England. Life and Writings of John Alfred Poor. Edited by 
Laura —— Poor. New York and London: G. P. Putnam’s 
Sons. 1892, 


The Fayam and Lake Meris. By Major R. H. Brown, Roya 
Engineers. With a prefatory note by Colonel Sir Colin Scott- 
Moncrieff, K.C.M.G., C.S.I., and illustrations from photographs 
by the Author, London: Edward Stanford. 1892. 








466 


THE ENGINEER 





Nov. 25, 1892, 











ed 


METROPOLITAN WATER SUPPLY.—PROPOSED KENNET VALLEY STORAGE RESERVOIR 












On 












| 
| s \Chape tte. . aN AI 
) = ~ RA 4, do B. 
oe o ‘ei ” oe y ry | es foobwialee * we Hill ’ 
a . Coldash ¢ “ Sailer > o, i di or Crean \ Mosehi PS) 
‘VER m wo 5s P\ = Pm ! \ < wate 50 3 
\%o Fc § & Lae & <i \Wrutehouse i ‘ 
vay Pas = oy a <j ne werege Burghliotst RS 
a\/ “ J 
UN NShaw*| Bridtyara” HenwickF™ \ pe OF #s8&Criow wee te . 2) he 
- ; ; 








=! 
a] 
NS 
x 
, 
fo, & 
e ° 
7 Z, 
\ & 
‘ S| 
~ ‘a & 
e s 
_ Ve I 
3. ie 
K ae | 
\ | 
Kingsclere 


Che Grginecr, ' 


THE METROPOLITAN WATER SUPPLY. 





WE do not propose to depart from the policy of 
reservation of all comment which we deem proper, as 
stated in our article on “The Metropolitan Water 
Supply and the Royal Commission,” but we may, before 
the Commission concludes its sitting, publish some of 
the more salient evidence or statements handed in by 
those who have been called upon to give information. 
In all investigations bearing upon the broad question of 
the future of the London water supply, the possibility of 
supplementing it from existing sources been one of 
the chief subjects of inquiry. Under present arrange- 
ments the water taken from the Thames, although most 
excellent in quality, is so great a proportion of the 
minimum summer flow, that it has by some been thought 
imperative that the growing demand on this source 
should be checked. Wells and springs have been looked 
to for aid, and various scheines for storage of the waters 
of flood periods have been brought forward, not only for 
improving the London water supply prospects, but for 
improving by regulation works the summer flow of its 
river. Nearly all these projects have, however, been 
discarded as insufficient. Reservoir areas of sufficient 
depth, size, and water-tightness have not been found in 
the Thames watershed, and a new supply from distant 
sources has been looked upon as the solution of the 
problem. 

Our readers will, therefore, we think, be interested in 
the proposal for the conservation of the Thames waters 
during maximum fiow by means of a storage reservoir in 
the Kennet Valley. By the courtesy of Messrs. Hollams, 
Son, Coward, and Hawkesley, who are solicitors to the 
London water companies, we are enabled to reproduce 
some of the plans and sections, as prepared by Professor 
Henry Robinson, M. Inst.C.E., to illustrate the state- 
ment which we give in full abstract below, and which 
formed the basis of his evidence given before the Royal 
Commission on the eighteenth day. 

The available records of the flow of the river Thames are :— 
F.rstly, the gaugings that were taken by the late Mr. John Taylor, 
of the Lambeth Water Company, from 1853 to 1880, and secondly, 
the gaugings that have been taken by the conservators from 1886 
to the present time. 

Mr. Taylor’s gaugings give the following results :— 

Average annual flow.. .. .. .. .. = 5°86in. for the 28 years. 
Abstracted by the Water Companies .. = 0 84in. 


Total annual flow .. = 6 20in. 

This is equivalent to 906 million gallons per day. 

The gaugings of the conservators from 1883 to 1889 give the 
total annual flow as 9°24in., which is equivalent to 1350 million 
gallons per day. 

The gaugings of the conservators give results more in 


ment with the best independent observations available. For 


instance, Mr. Joseph Lucas found that the average flow of the 
Wendover Springs from 1841 to 1884 was 9in. per annum—on a 
gathering ground of 4°6 square miles. Mr. Santo Crimp found the 
discharge of the river Wandle to be 8 8in, per annum, and Sir John 
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Evans has given 9 6lin. as the result of the percolation experiments 
of Sir John Lawes and Dr. Gilbert. 

As the gaugings of the conservators only date from 1880, those 
of Mr. Taylor are of service as affording data with reference to the 
flow of the river during long droughts, such as those of the years 
1854 to 1859, and of the subsequent one of 1871. 

From the gaugings of the conservators it is found that the mini- 
mum flow of the Thames occurred on 14th August, 1887, when the 
gauging at Teddington was 153°9 million gallons per day. The 
official returns show that the water companies abstracted 101 million 
gallons, so that the total discharge of the Thames was 255 million 
gallons on that day. 

I find that to maintain a minimum flow of 600 million gallons per 
= in the river Thames a —— reservoir would be required to | 
hold 44,000 million gallons. I adopted this rate of flow as the basis 
because I found a suitable site for a storage reservoir of this ca- 
pacity. By increasing the minimum flow from the 255 million 
gallons, already stated, to 600 million gallons, it would enable 300 
million gallons per day—sufficient for a population of 10 millions 
at 30 gallons per head—to be devoted to water supply, whilst 
the river would be improved by increasing the minimum flow 
at ae from 153°9 million gallons to 300 million gallons 
per day. : 

The discrepancy between the gaugings of Mr. Taylor and of the 
conservators affects the question of what storage should be pro- | 
vided. By taking the lower discharges indicated by Mr. Taylor’s | 
gaugings during the droughts of 1859 and 1871, the storage reser- | 
voir would have to be of a capacity of 44,000 million gallons. If | 
the calculation was based on the higher gaugings of the con- 
servators, the corresponding storage required would only be 30,000 | 
million gallons. 

If no droughts greater than those of 1884 and the succeeding 
years occur in the future, then the storage provided in the pro- | 
posed Kennet reservoir will be some 30 or 40 per cent. in excess | 
of what is required to keep up a discharge of 600 million gallons | 
pee day in the Thames, and in this event it would be possible to 

eep up the discharge to 700 million gallons per day, thus pro- | 
viding an additional 100 million gallons per day for the water | 
supply of the metropolis. | 
rom an examination of the Thames basin I am of opinion that | 
the Kennet Valley is admirably adapted to the construction of a | 
storage reservoir of the required magnitude. The gathering | 
ground from which the river Kennet is supplied is very sparsely | 
a age mg and five-sixths of the area is on chalk, and, therefore, | 
ree from the action of floods in washing down polluting matter | 
from the surface. The rainfall on this area is about 30in., which | 
is considerably above the average of the Thames Valley. The | 
gathering ground from which the Kennet reservoir would be | 
supplied is 350 square miles. Owing to the high rainfall the | 
average annual discharge of the river Kennet may be safely taken | 
at about 10in. on the entire gathering ground, which would yield 
over 50,000 million gallons per annum, or say 1000 million gallons 
per week. The average t to be impounded per annum to | 
provide for the maintenance of a minimum flow of 600 million 
gallons per day would be ten weeks’ flow, or 10,000 million gallons, 
which is only one-fifth of the average annual discha of the 
Kennet. This amount is arrived at from an examination of the 
gaugings of the river Thames from 1854 to 1889. The average 
time of the water-level rising in the reservoir would, therefore, 
be ten weeks perannum. During an average of twenty-two weeks 
per annum the reservoir would be overflowing. The lation of 
the any would be carried on during the remaining twenty 
weeks, 

The plans and sections, which are rete record in detail | 
the data that I have obtained, upon which I founded m fident | 
a that a storage reservoir can be constructed in the Kennet | 

ey. 
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I would state that this area is now being re-mapped by the 
Geological Survey, and Mr. J. H. Blake, of the geological staff, 
who is stationed at Reading, has seen the results given in my plans 
and sections, and agrees with them. It will be seen that the 
original mapping was incorrect. 

The Geological Survey map, sheet No. 12, and the Geological 
Survey sections, sheet No. 81, give what was supposed to be the 
geology of this area, but the section in the neighbourhood of 
Thatcham represents the chalk lying on an even slope, whereas 
recent well sections have proved the existence of a wave which 
is most conspicuous at Thatcham, and extends several miles east- 
ward. The error in the section at Thatcham has apparently led 
to the incorrect mapping of the Reading beds all along the valley, 
from Beenham House to Thatcham. The extent of the error 
reaches its maximum at the sharp bend of the valley near Wool- 
hampton, where the base of the London clay is shown crossing the 
Bath-road, at a level of 220ft. above Ordnance Datum, whereas 
the actual level at that point is about 138ft. above Ordnance 
Datum—see section No, 8—showing a vertical error of over 80ft. 

The great point that has now been determined is that the base- 
ment bed of the London clay stretches right across the valley for 
about five miles, proving that the whole thickness of the Reading 
beds exists beneath, which establishes the water-tightness of the 
bed of the valley. As the mottled clay in the Reading beds 
extends both up and down the valley beyond the London clay, 
a river Kennet runs over a clay bed for a distance of nearly eight 
miles, 

Plan A above is, in the original, to the scale of lin. toamile. It 
shows the area between Reading and Newbury, and the various lines 
of section which will be hereafterdescribed. The position of the pro- 


| posed reservoirin the Kennet Valley is indicated by aline 230ft. above 


Ordnance Datum, which represents the top water level of the re- 
servoir. The dotted lines represent the contours of the upper 
surface of the chalk. This plan gives a general idea of the folds in 
the chalk, showing the very sharp dip along the north side of the 
Kingsclere Downs, the gradual rise to the north of the Kennet 
Valley, and the deep depression in the neighbourhood of Strath- 
fieldsaye, where the upper surface of the chalk is more than 150ft. 
below Ordnance Datum. The upper chalk reaches Ordnance Datum 
at a distance of about one mile and a-half from the south-east side 
of the proposed reservoir. At the south end of the proposed dam 
the top of the chalk is about 50ft. above Ordnance Datum, and at 
the north end of the dam it is about 100ft. The bed of the river 
Kennet where it crosses the site of the proposed dam is about 
160ft. above Ordnance Datum, or nearly 90ft. above the chalk. 
The strata occupying this space of 90ft. consist of about 20ft. of 
alluvium and gravel, about 40ft. of mottled clay, and about 30ft. 
of irregular bedded sand and clay. 

The Reading beds in this valley are from 7Oft. to 90ft. thick, 
and are stratified generally as follows:—On top of the chalk for a 
thickness of from 30ft. to 40ft. the beds consist of various coloured 
sands and clays, to a great extent false bedded; the sand pre- 
dominating generally, but occasionally, as at Woolwich Green and 
Whitehouse Green, the lower part of the Reading beds consist 
chiefly of clay. Above these variegated beds there exists a con- 
tinuous bed of mottled clay, which varies in thickness over the 
site of the proposed reservoir from 35ft. to over 50ft. This is the 
bed which I rely upon to make the reservoir watertight. Above 
the bed of mottled clay there exists a thin layer of beds of sand, 
sandstone, loamy brown clay with streaks of sand and shells, and 
about the middle of these beds is the well-defined pebble bed 
about 6in. thick—with shells—which is generally taken to mark 
the junction of the London clay and Reading s. This thin 
layer is naturally ofa es ge nature, and is ap ey | relied 
upon for the water supply of isolated farms. In some places it 
only contains a foot or two of water-bearing strata, but in other 
places there may be as much as 10ft. or 12ft, On plan B, and on 
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THE KENNEDY DRY-PRESS BRICK MACHINE 





all the sections, this layer is indicated, and it is described as ‘‘clay 
with shells, sand, and pebbles.” Above this comes the main mass 
of the London clay, which extends high up above the top water 
level of the proposed reservoir on both sides of the valley. 


(To be continued.) 








THE KENNEDY DRY-PRESS BRICK MACHINE. | 


THE machine illustrated by the accompanying engravings 
is one in which heavy pressure is secured upon the semi-dry 
materials to be made into bricks by means of a series of 





toggle levers and joints. The machines are constructed 
under the patents of Mr. L. B. Kennedy, and one of the | 
chief features is the long range of movement of the levers 
connected to bell-crank levers for actuating the toggles. As | 
shown in the engravings, Figs. 2 and 3, the bell-crank levers | 
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into play by the cam C? acting on the roller R? on the end of 
the lever. The pressed brick is thus raised, and the box D 
coming over with a new supply pushes the pressed finished 
brick out of the way. We understand that the machine is 
capable of dealing with any dry or semi-dry material having 
brick-making qualities, and that it produces an excellent 
brick which ay | be delivered direct to the kiln. It is being 
introduced by the Kennedy Dry-Press Brick Machine Com- 
pany,39, of Lombard-street, London. 








NETTLEFOLDS AND JONES’ HYDRAULIC VALVE. 


THis valve, pressure and exhaust, is illustrated by Figs. 
1 and 2, both valves being shown closed. The valve is a 
hollow cylinder, stopped at one end, having holes at this end 
to admit water, while the other end rests on its seat. The 







































































L! are so placed that the toggle levers L? and L® are in the 
position at which they exert the greatest pressure, that is to 
say their centres are in line. The levers L! and L? are also | 
inline. Now in order that the plungers Q and Q! may be | 
separated, the levers L’ and L? are pushed toward T, Fig. 2, | 
by the connecting-rod hinged at P‘, and itself operated by | 
the cam C bearing upon the roller R. The connecting-rod | 
marked P is slotted, and slides upon a brass upon the main | 
shaft. When the cam C, Fig. 2, is in the position opposite to 

that shown in the engraving, the plungers are separated, and 

the lever L* acting by the rod R* moves a slide carrying a | 
box D, into which the brick clay has been delivered through | 
the hopper H over to a position immediately above and under 

the plungers Q and Q'. This movement is effected by the 
cam C!, which causes the box D to be rapidly withdrawn. 
The two arrangements of leversand main cam C is such, that 
the plungers Q and Q! in the die K have a long range of 
motion D, But this is obtained by the means described, so 
that great pressure is obtained during the time when the 
power required to bring the levers L! and L? into line and 
put the greatest — upon the brick is com tively 
small. The whole of the pressure which is brought to bear 
upon the several bricks pressed in the machine at the same | 
time is sustained by two very ne eee iron links, one 
on either side of the machine, as shown in the perspective 
view, Fig. 1, and marked A in Fig. 3. These links at either 
end c a strong shaft, upon which the toggle levers L* and 
L*, and bell-crank levers L and L' are mounted. The bricks 
having been pressed, and the upper plunger raised, and the 
lower plunger left by the retiring lower toggle and its slide T, 
the brick is in the position shown in Fig. 2; to raise it from 
this position to the level of the table M, the lever I’ is brought 























water, pressing equally on the inside and on the outside of 
the valve, maintains a perfect, balance whatever the pressure 





Fig. 1 
may be, thus dispensing with levers and balance weights or 
springs, while a sudden shock in the pipes cannot affect the 


















machine with which the valve is connected. Water under 
pressure enters one of the three chambers and fills the 
pressure valve, which, on being raised, allows the water to 
flow into the lower chamber, and thence to the lift or machine, 
the exhaust valve remaining closed; on closing the pressure 
and opening the exhaust valve, the water rises through the 
latter and into the opposite higher chamber, which communi- 
cates with the exhaust or waste pipe. Both the valves are 
worked by one lever, with cam-bar and rollers, so that it is 
impossible to raise both valves at once. Each end of the 





Fig. 2 


cam-bar is connected with a link, the motion being similar 
to that ofa parallel ruler; and the handle for working the 
valve may be attached to one or both links. In the figures the 
handle is shown in the position of closed, while the upper 
dotted lines show that of pressure and the lower that of 
exhaust. If the links, which are shown in the vertical or 
mid position when both valves are held down, be moved to 
the left, the flat part of the cam-bar raises the left-hand 
valve, while the curved part of the bar holds down the right- 
hand one; and if the links be moved to the right, the right- 
hand valve will be raised and the left held down. The 
motion given to the valves by this arrangement is calculated 
to avoid shocks in the mains, because the nearer the valves 
are to closing the slower is their motion, until, when the 
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links arrive at their vertical position, the valves cease to 
move, and the flow of water in either direction is stopped. 
The diagram, Fig. 3, shows the gradual admission or release 
of pressure in opening or closing the valves, thus avoiding 
shock, although the action of the lever in opening or closing 
is almost instantaneous. Messrs. Nettlefolds report that for 
more than two years they have had several of these valves at 
work on their hydraulic lifts, during which time those with 
metal seats have required no attention, and those with leather 
only occasional adjustment. Since the latter were first 
made, the design has been slightly altered with a view to 
reduce the necessity for adjustment. This valve is made by 
Messrs. Hunt and Mitton, Birmingham. 








INSTITUTE OF MARINE ENGINEERS. 


STEAM PIPES. 


A MEETING of the Institute of Marine Engineers was held on 
November 14th at the premises of the Institute, 58, Romford-road, 
Stratford, when Mr. Wy. J. Nowers Brett read a paper entitled, 
‘* Steam Pipes: their Material, Workmanship, and Arrangement.’ 
Mr. W. J. Craig occupied the chair, and there was a large 
attendance, : 

Mr. Brett, in the course of his paper, said that the subject of 
steam pipes had during recent years assumed great importance in 
the engineering world ; and, looking at it in the light of some 
recent experience in explosions and fractures, he thought it well 
worth their earnest consideration and discussion. The higher 
pressures of the present development of the marine engine had 
caused a certain amount of icion to rest upon the brazed- 
worked copper pipe, and accidents—attended in some cases 
with lamentable loss of life and injury—seemed to confirm 
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engineers in their opinions as to the uncertainty of the ability 
of these pipes to stand the more severe test now imposed 
upon them. In the old-fashioned two-cylinder compound engines 
the brazed copper pipe did its work very well, and there was no 
reason why it should not be used for very high pressures with 
perfect safety. Although brazed main steam pipes were looked 
upon with distrust, the seam of a good copper pipe properly made 
was as strong as the rest of the material ; and for many reasons 
these pipes were almost exclusively used in marine practice. 
quent! i thod of manufacturing pipes claimed their 
rimary, and, he might also add, their earnest attention, 
use it was likely to be generally used for some time. 
The greatest danger attending the brazing of a seam was 
the liability to burn any part of the material, causing the 
formation of a flaw or crack where it was originally sound, or 
to partly burn the bevelled edges and sc make the seam unsafe, 
and therefore this operation required all the care of a skilful and 
trustworthy man. A great deal depended upon the way the edges 
were bevelled. It was ae in some places in the interests of 
cheapness to bevel the outside edge, and not the inside edge of the 
seam. It was almost unnecessary to say that this method should 
be deprecated, because it was clear that the thick edge would work 
into the part overlapping it, and so render the pipe liable to tear 
or crack in a line parallel with the seam. Both edges should be 
bevelled, but if made long and thin they were more liable to burn; 
the bevels of medium length always made the most satisfactory 
seam. In the best practice the bevels for straight lengths of 
pipe should be formed on the edges by machine planing, 
and then, and only then, were true and equal surfaces ob- 
tained, and he believed this method was really the cheaper of 
the two. Mr. Brett then gave particulars of a steam 
pipe explosion which took place on the City of Lincoln, as 
serving to show the development of flaws in a copper pipe. This 
instance belonged, he said, to the category of which the steam pipe 
of the Elbe was a prominent illustration, and included a number of 
others more fortunate in the matter of loss of life. The failure on 
the City of Lincoln was in the form of a crack through the solid 
copper for a length of 8in. along the edge of the brazed seam. 
The failure, according to the report, was partly due to the presence 
of water, but mainly to the fact that the pipe was dangerously 
weak by reason of old flaws. The pipe was patched, and when 
tested to a pressure of 140 1b. per square inch, the seam began to 
leak towards the flange, and when 2001b. was reached it leaked 
freely. On examination the seam was found defective for about 
two-thirds of its length, and the pipe was replaced by one of solid 
drawn copper. It was very possible that the exploded pipe of 
the City of Lincoln was not tested when new, because the pipe was 
in such a state that if a hydraulic pressure of double 
the working steam pressure had been applied, the defective 
condition of the pipe would, no doubt, have been made known. 
Perhaps the most thorough test for a brazed pipe was the 
customary one of that eminent shipbuilding firm, Messrs. Denny 
and Co., viz.:—The pipes were tested at the coppersmith’s to 
double the working pressure, the brazed seams were examined by 
hammering along the whole length of the seam and by using a 
magnifying glass to detect any flaws that might have occurred ; 
and further, the pipes, when jointed up in their places, were again 
tested, from the engine-room stop valve to boiler stop valve, to 
double the working pressure. This was a very substantial test, 
and should be adopted by all engine builders for new work, and by 
superintendent engineers periodically. In many cases where brazed 
pipes had failed they had been replaced by those of solid-drawn 
copper, but experience had shown that, though the solid-drawn 
pipe was a very great advance towards the perfect steam pipe, 
there was yet further room for improvement in quality and greater 
care in their manufacture. In his own opinion the solid-drawn 
ipe had been excelled — copper depositing process invented 
y the Messrs. Elmore. He had seen specimens of their manufac- 
ture that appeared to be the ideal of copper steam pipes realised. 
In section they were perfectly true, and of uniform thickness all 
round, and could be manufactured to any diameter required in 
practice. They were guaranteed to reach a tensile breaking load 
of 20 tons per square inch, with proportional elongation, either 
lengthwise or circumferentially. After describing the process of 
manufacture, Mr. Brett went on to say that from a financial aspect 
the copper deposited pipe bore, apparently, a very favourable 
comparison with its rivals, its market price being the same as the 
solid-drawn pipe. But, judging from the fact that it took a very 
long time to form the deposit, he was inclined to think that if the 
patents were to be profitably worked, the selling price must be raised. 
After referring to the bending of copper pipes and the working of 
copper tee-pieces and pieces with a multeity of branches, the lecturer 
remarked that to save the trouble and expense of flanges the socket 
joint was sometimes used, but he strongly recommended that in 
any case particular attention should be paid to the running of the 
brass solder, as it rarely ran the depth of the socket ; no joint of 
this description should be used in the vicinity of a bend. The 
brazed flange has been almost as troublesome as the brazed seam, 
and had contributed its quota to the number of defective steam 
pipes. The ordinary method of fixing the flange—by bevelling the 
end of the pipe into the countersunk side of the flange and then 
brazing—was sufficient if the flange wasa very stout one; but very 
often the flange was thin, often without a bevel and having very 
little bearing. Making the flange with a boss gave a good bearing 
surface for brazing ; but there was a medium between having too 
much and too little. Various devices had been resorted to, to 
secure a comparative amount of safety in case of an explosion of a 
brazed seamless copper steam pipe in the marine engine-room and 
stokehold, which otherwise presented few facilities for the hur- 
ried escape of those employed there. These devices had been 
adopted to reduce or prevent the escape of steam. Of the former, 
perhaps one of the best was by binding the pipes with copper or 
steel wire, which did not reduce the flexibility of the pipe, and 
would, if the pipe gave way, prevent the fracture from being of 
serious dimensions, and would, therefore, allow time to close the 
stop valve. It was this, he presumed, that suggested to Mr. Peter 
Denny the idea of strengthening pipes by encircling them with 
hoops placed at suitable distances apart along their length, and 
binding them as tightly as possible. Great care should be taken 
in fixing the hoops, as not only could the iron be strained, but the 
pipe as well, and more especially so if the hoops were made red-hot 
for twisting. It occurred to him that a more dable method 
of strengthening a brazed pipe was by winding round it a flat spiral 
copper strip at a given pitch, and either brazing it to the pipe along 
the line of the longitudinal seam when the seam was brazed, or sepa- 
rately, or tinning and soldering on the spiral in convenient lengths, 
and this, he thought, would give more satisfactory results than 
hoops or wire winding. The failure of copper pipes often re- 
peated naturally suggested to some engineers the desirability of 
dispensing with copper altogether as the material, and using 
another. Wrought iron and cast iron had been occasionally used 
since the earliest days of marine engineering, but they had few 
expressed opinions on their behaviour. Recently, wrought iron 
and steel lap-welded pipes had been fitted to high-pressure marine 
engines with apparently satisfactory results, the greatest possible 
care having been taken to provide an ample number of expansion 
lands to remove all likely strains due to stractural conditions, 
enotestenns were now directing their attention to improve- 
ments in the production of solid-drawn steel tubes, with a view to 
supersede copper, and, having this before them, and the fact that 
solid-drawn or lap-welded steel or iron pipes were considered likely 
to be eventually universally used, it would be well to note the 
working conditions of a steel or iron pipe. Referring to the 
fitting and general arrangement of steam pipes, Mr. Brett said that 
sharp bends must be avoided if at all possible and other arrange- 
ments substituted, and in the general design as few ordinary 
bends as possible introduced. All ranges of piping must be 
efficiently drained, and drain pipes fitted wherever condensed 
steam or water from priming was likely to collect. Water in a 
steam pipe acted like a hammer, and all pipes were subject to its 











stress more or less, It had been the primary cause of several 
explosions—some quite recently. Water-hammer action was a 
grave danger, and might be the cause of a perfectly sound pipe 
failing. In the fitting of steam pipes he must strongly denounce 
the practice of drawing pipes up to their places with bolts, if 
they did not fit. The resulting vibration acting upon a pipe or 
pipes held in a strained position was sufficient to damage even the 
best brazed seam or flange. More attention should be paid to the 
fixing of engines and boilers, and to the balancing of the working 
parts of engines. An important point in favour of copper as a 
material for steam pipes was that it could, from its nature, 
take up the greatest number of small unknown strains 
that must occur in ranges of pipes, better than any other 
material, and thereby give less trouble with the joints. Its 
most serious defect was its loss of strength with every increment of 
temperature, but the day was distant when they would have to 
increase the margin of safety for compensation. So far copper 
pipes had rarely, if ever, burst in the material apart from the seam 
or flange, but he would suggest a greater margin of safety than 
that now generally used, and this was becoming more recognised 
in new work. Regarding brazing, he reiterated the remark that, 
if properly done, it would be equal to the strength of the copper 
itself, and, as it was likely to be used, although so often denounced, 
he hoped, as a safeguard, to see the introduction of a brass solder 
of great strength and comparatively low-running temperature. By 
this means they could get a more reliable brazed pipe, because the 
possibility of burning the material would be more remote. 

The Chairman, in opening the discussion, remarked upon the 
comprehensive and exhaustive character of the paper, which he 
thought reflected great credit upon Mr. Brett, and after recapitu- 
lating the various points raised by the author, said they afforded 
a very wide field for the exchange of experience and opinions. He 
hoped that both the makers and users of steam pipes would place 
their views before the meeting, for there could be no doubt that in 
these days of high pressures the subject was one of the first 
importance to marine engineers. 

r. F. W. Shorey fully agreed with the chairman that very 
great credit was due to Mr. Brett for the manner in which he had 
brought this subject under their notice. The author had gone 
very fully into the whole matter, and although no paper of the 
kind could deal with every point, he should like to have heard the 
views of the author as to what were the best expansion joints. 
Mr. Brett had said that explosions and idents were ti 
due to bad workmanship. They were all painfully aware of that 
fact. But what, he would ask, was the best method of preventing 
some of this poor brazing! We had now come to times of very 
high pressures, and it was most important that steam pipes should 
be as sound and as perfect as they could be made, because when 
one of these pipes split up on board ship it was impossible for 
those below to get out of the way quick enough. Indeed, he 
believed the time would soon come when they would have to give 
much more attention to steam pipes than had hitherto been 
bestowed upon them. One method of preventing accidents had 
been tried with very satisfactory results. The plan was for the 
stop valves to the steam pipes to be opened as soon as the fires were 
started, so that as the temperature rose in the boilers the tem- 
perature rose in the steam pipes also, and there was thus a gentle 
steady expansion right through. He believed that many steam 
pipes burst through water-hammering and through too sudden 
expansion. With regard to scarphing, he did not think that that 
was a matter with which, as marine engineers, they had very much 
to do, but he fully appreciated the importance of having the scarphs 
properly made, and he believed that a very great fault often found 
was that one scarph was not put on level with the other, so that a 
kind of gutter was formed, and a weak place was at once created. 
There was also a danger in making the scarph too long. If engineers 
who had to look after new engines would see to points of this kind he 
thought a lot of trouble would be avoided. He was acquainted 
with Elmore’s patent tubes, and believed they were not proving so 
satisfactory as.was at first anticipated. With regard to the idea 
of strengthening steam pipes by fixing boops around them, his 
opinion was that while they might prevent a slit from going up a 

ipe, they would not strengthen the pipe very much. On this point 

r. Shorey quoted from an article in the Hngineer of New York, 
which, referring to some tests of copper pipes by American naval 
engineer officers, said:—‘‘ A comparison of the results attained 
shows nothing in favour of banded pipes ; on the contrary, it appears 
possible that under the conditions of test, the bands may have 
exerted a detrimental infiuence cn the final strength of the pipe.” 
It was like putting a new piece of cloth in an old coat; the new 
cloth, being the strongest, tore away the old material. 

Mr. R. Leslie said that he had had a considerable experience of 
copper pipes, having been in twenty different ships, and it seemed 
to him that Mr. Brett had treated the subject very fairly through- 
out. Indeed, the points set forth in the paper were to his mind as 





carried away and caused more trouble than they were worth, If 
as recommended by Mr. Shorey and Mr, Leslie, steam was got up 
in the boilers, steam pipes, and engines at the same time, there 
would be no necessity for drain ii is if the steam 
ee was above the level of the boilers. If the steam pipe 

ad a bend in which water could lodge there must be a drain 
to it, but it was very seldom that steam pipes were so con. 
structed. He objected to any arrangement by which the 
steam pipe was constructed ina trap form. There ought to be a 
bend in all steam pipes, even if it was possible to carry them per- 
fectly straight. if they bad a straight steam pipe they were 
bound to have a breakage of some sort. The wl » however, was 
generally made very easy, and so that no water could lodge in 
the pipe, although it did not matter if water was in the pipe so 
long as the steam could pass over it. A safety valve was much 
more necessary on a steam than a drain pipe, and he thought that 
even now a safety valve was perhaps as necessary on a steam ipe 
as on a boiler, baa of the explosions that had occurred might 
have been due to higher om than were believed to have 
existed, and now that they had pressures of 160 1b. and 180 1b. per 
square inch, there ought to be safety valves on the steam pipes in 
the same way as there were on the feed pipes. Reference has 
been made to what has been described as water-hammer action 
in steam pipes, but there was no rebound of water in a 
steam pipe that was properly heated as steam was got up. If 
an engineer had plenty of time in which to get up steam—and he 
ought not to get up steam without plenty of time—tbis water. 
hammer action would never take place. The whole trouble arose 
through neglect or carelessness in not starting to get up steam 
early enough, and it was unreasonable to expect that a cold pipe 
would stand the shock of the temperature of steam at a pressure of 
160 lb. per square inch. 

In the result the discussion was adjourned until Monday, Novem- 
ber 28th, and Mr, Brett was accorded a hearty vote of thanks for 
his paper. 

A vote of thanks to the Chairman luded the pr gs, 
Mr. Craig having previously announced that the Institute's annual 
conversazione would take place at the Stratford Town Hall, on 
Friday, December 2nd. 











LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
(Before Mr. Justice RoMER.) 
HOPKINSON v. THE ST, JAMES’ ELECTRIC LIGHT COMPANY, 


THIs action, which concerns the three-wire system of distribution, 
and is taken by Dr. John Hopkinson for an injunction and in- 
cidental relief in respect of an alleged infringement of his patent, 
No, 3576 of 1882, was, as we reported in our impression of 11th inst., 
postponed until the 22nd inst., in consequence of evidence on 
the 7th inst., which took the plaintiff's counsel by surprise. 

On the resumption of the case on Tuesday, several witnesses were 
examined, including Mr. J. E. Andrews, and some of those who 
had been in his employ in his works, wherein the three wires con- 
nected to a three terminal Siemens alternating dynamo were alleged 
to have been used on the three-wire system. The case has occupied 
the Court since Tuesday, but will probably be concluded to-day. 

Sir Richard Webster, Q.C., Mr. Aston, Q.C., Mr, Moulton, Q.C., 
and Mr. Hopkinson, Q.C., are counsel for the plaintiff: and Sir 
Horace Davey, Q.C., Mr. Finlay, Q.C., and Mr. Roger W. Wallace 
for the defendants. 





On the 14th inst., before Mr. Justice Romer, in the Chancery 
Division of the High Court of Justice, an application was made in 
the case of Paine «. Thompson. The plaintiffs are Augustus G, 
Paine, William Mather, M.P., and another, and the defendants 
Messrs. Thompson and Van Gelder. The action is brought by the 
plaintiffs against the defendants to obtain damages, and also for an 
injunction to restrain them from infringing the plaintiff's patent 
known as the Cyclone Dust Collector. 

Mr. BAKER (for the defendants) applied for an order directing 
that an assessor should be appointed to assist the judge in the trial. 
Counsel pointed out that under the 28th section or the Patents Act 
it was laid down that in any action or proceeding for the infringe- 
ment or revocation of a patent, on the application of either party 
the Court might, if it thought fit, callin the aid of an assessor, 
specially qualified, to hear and determine the action with the 
assistance of such assessor. The particular machine in this case, 
counsel said, was one used in flour mills fur separating fine from 
coarse flour, and a great number of machine models would be 
brought before his lordship by both sides. Several experts would 
also be called, and he was instructed that it was advisable to have 





nearly correct as possible. There were many matters ti 
with the manufacture of copper pipes that needed explanation ; but 
really the two principal points, and the only two which he regarded 
as of primary importance, were good material and good workman- 
ship. If these two points were secured the superintending engineer 
could, he thought, a after the rest. He fully agreed with Mr, 
Shorey as to the evil likely to result from turning steam of 
300 deg. or 350 deg. on to cold plates, which was like throw- 
ing anybody into a bucket of ice. The shock was too great; 
and if there was a weak spot in a pipe, a shock of this kind 
was just the thing to find it out. In avoiding this evil he would 
go even further than Mr. Shorey. When he went to sea he had 
all the stop valves opened up on the fires being lighted, so that the 
engines, as well as the steam pipes, were heated up at the same 
time that the boilers were heated up. Engineers on board ship 
could not be too careful in the way they treated steam pipes 
when turning on steam, With regard tothe merits of copper 
pipes, given copper of good quality and good workmanship, there 
was not much to fear from copper steam pipes if they were properly 
treated. There seemed to be an ample margin of strength 
allowed, and if properly made and carefully treated there was no 
reason why they should not run for any number of years. But if 
this water-hammer action was allowed to go on in the pipes, they 
might just as well put them under the steam hammer at once, for 
no pipe would stand that. 

Mr. White, after remarking upon the importance of avoiding 
vibration as far as possible in connection with steam pipes, 
observed : Make the pipes the proper size, give them the proper 
bend and the proper length, joint and built them up properly, and 
do away with the vibration, and copper pipes will give perfect 
satisfaction. 

Mr. Baker, who stated that he was connected with the trade, 
dealt with several details of copper pipe construction, and 
explained what, in his view, were the causes of some of the defects 
complained of. Referring to Elmore’s patent, he said it was a 
copper depositing process, and the surface of pipes constructed on 
this system was a series of waves throughout. If they bent a 
straight pipe made on this plan would it stand! So far as he 
knew, it had never yet been tried. 

A Member: Why not, if it is a homogeneous 

Mr. Baker: Well, I ask the question. It has never 
yet. 

A Member: Could not the deposit be made on the bent pipe ? 

Mr. Baker: That I donot know. He went on to say that engi- 
neers grumbled a good deal about upright joints, but it was 
because as a rule they were not properly fitted. If an upright 
joint was properly bedded and brazed there was no better joint in 
the world. He complained that copper pipes were greatly handi- 
capped, and because they would not always stand all the strain 
that was put upon them, wry gy blamed for everything. 

After some remarks from Mr. Greer and Mr. Wilson, 

Mr. C. McEachran said the author of the paper under discussion 
had suggested something about putting drain pipes in steam pipes. 
He (Mr. McEachran) thought it quite unnecessary to do anything of 
the kind. His experience of drain pipes was that they were 
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been tried 








an specially qualified to see that the machines were made 
as they purported to be, and to ascertain how they worked, in 
order that the matter might be placed properly before his lordship. 
As to who the assessor should be, that was a matter which could 
be arranged subsequently. 

Mr. FLetcHEeR Movcton, Q.C, (who with Mr, CLARE appeared 
for the plaintiffs) said the best assessor his lordship could have 
would be his lordship himself ; for if it was a question of dust 
collecting, anybody who had to occupy that Court ought to be an 
authority on dust collectors, 

Mr. BAKER: But not on the question of separating the coarse 
from the fine. 

Mr. Mouton remarked that it seemed to be imperative that an 
assessor should be appointed, if either party desired it. He 
thought, however, when the case actually came on for trial, that 
neither party would press for an assessor. The order might there- 
fore go now, the parties could agree on an assessor, and then if 
“2 liked to drop it they could do so. That was the best way. 

r. Justice RoMER said it appeared to him that under the section 
either party had an absolute right to call for an assessor if they 
thought it necessary. He would therefore order the trial to take 
place with an assessor to assist the Judge. Would the parties be 
able to agree on some gentleman ? 

Mr. BAKER: I should think so ; or else we can place before your 
lordship two or three names. 

Mr. Moutron: Of course if the parties agree to drop the 
assessor they need not act on that order. 

Mr. Justice RoMER: Personally, in some of these patent cases, 
I think an assessor is advantageous. Of course I cannot tell in this 
particular case whether it is likely to be advantageous or not. 

His LorDsHIP made an order for the trial to take place with an 
assessor, fixing December 12th for the hearing of the action. 








OF ELECTRICAL 
EERS. 


THE dinner of this Institution was given on Friday evening, 
November 18th, at the Criterion. The President, Professor W. E. 
Ayrton, F,.R.S., was in the chair, and there were also present Mr. 
Mundella, M.P., Sir orig 3 | Boyle, Professor W, Crookes, 
F.R.S., Mr. Latimer Clark, F.R.S., Mr. Preece, F.R.S., Major- 
General C. E. Webber, Mr. C. E. Spagnoletti, Dr. W. J. Russell, 
and Professor D, E, Hughes, who are all or presidents of the 
Institution; Professor G. F. Fitzgerald, F.R.S., President of the 
Physical Society; Dr. William Anderson, F.R.S., President of the 
Institution of Mechanical Engineers; Sir James Sivewright, Com- 
missioner of Public Works, Cape Colony; Mr. Christie, Astronomer 
Royal; Sir Thomas Blomefield, Sir H. Trueman Wood, Sir Robert 
Rawlinson, Professor 8, P. Thompson, F.R.S., Professor J. A. 
Fleming, Professor Dewar, F.R.S., Mr. Macrory, Q.C., Sir David 
Salomons, Sir Henry Mance, Professor Armstrong, Colonel R. R. 
Jackson, Mr. Webb (secretary), and many other gentlemen. 

After the toast of ‘‘The Queen,” proposed by the Chairman, — 

The toast, ‘‘ The Learned Societies,” was proposed by the Presi- 
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dent, who said that some difficulty had been felt in the ati of 
the toast list, It was thought that to have two toasts—‘ The 
[earned Societies,” ‘‘The Engineering Societies "—might suggest 
that the latter were not learned. ut the inference would be 
entirely wrong. There was no “ and” in the matter. His friend 
Mr. Macrory, as & lawyer, would tell him that the French saying, 
«None but fools and Englishmen travel first-class” was evidence 
that Englishmen were not fools, The presence of the conjunction 
made all the difference, With the toast he coupled Professor G, F, 
Fitzgerald, F.R.S., President of the Physical Society. 

Professor Fitzgerald, in response, said that learned societies 
were never more flourishing than mee were now. The co-opera- 
tion of theory and practice bad been the fruitful parent of nearly 
all the advances of the present generation. We had such enormous 
stores of energy at our service that almost immeasurable prospects 
n for the material improvement of man’s estate. 


- % atimer Clark, Past President, proposed ‘‘The Engineering 
Societies.” He said these societies were in danger of being over- 


jooked. They first perfected the steam engine, then improved 
manufacturing implements, then the steamboat. The engineering 
societies had done much more to promote the great prosperity of 
this country than the politicians who had so wickedly usurped the 

ter part of the credit. The great majority, unfortunately, of 
our countrymen believed that this rae goog | was mainly due to 
the politicians, who attributed everything to Free Trade. It was 
to the engineers more than to any other body due that this country 
was the richest in the world. 

Dr. W. Anderson responded, and said if the engineering societies 
were not learned they had the happy gift of green riating for 
ractical purposes the learning of others. The Government 
factories of which he was the head could speak to the way in 
which the labours of the chemist and metallurgist and other 
scientific men were utilised to practical purposes—to the great 
benefit of this country, and, it was to be hoped, the destruction of 
any country which should be so ill-advised as to become involved 
in war with Great Britain. The mathematician also, with his 
infallibly accurate calculations, had to contribute his quota to the 
results of the department over which he presided, 

The Chairman then — ‘*Our Guests,” with which he 
joined the name of Mr, Mundella, President of the Board of Trade, 
who exercised a sort of parental supervision over them all. No 
doubt sometimes there was a little disposition to grumble, as 
children did occasionally, at the form in which that fatherly affec- 
tion displayed itself. But, whatever their feelings about the 
Board of Trade, there was no doubt about their feelings with 
respect to its President. The man who a the Electric Lightin 
Act, 1888, made electric lighting commercially payable was entitl 
to their warmest regard. 

Mr. Mundella, in response, said that, whatever grievances the 
engineers might have inst the politicians, his withers were 
unwrung. The Board of Trade might have given the electrical 
engineers some trouble ; if so, it was not due to him. He was only 
newly installed—only three months—and some of them might 
think he would not last much longer. Mr. Latimer Clark had 
complained of the appropriation of all the credit of material pro- 
gress by the politicians, Let them halve the difference, The 
politicians had, at all events, appointed Dr. Anderson. The Board 
of Trade owed much to the electrical engineers, who had devised 
systems and methods of the utmost value. It would be his duty 
to embody the report of the committee with respect to electrical 
standards in a statement tothe Queen. For that report they were 
much indebted to the society, as they were also indebted to the 
distinguished German men of science, who had so greatly advanced 
our knowledge of electricity. But,asit would be his duty to sub- 
mit to the tel of Commons and the Queen the result of the 
labours of that committee, he could not do better than read it 
tothem, It was in one sentence, without punctuation, and ran as 
follows :—‘‘ That an alternating current gf one ampere shall mean 
a current such that the square root of the time average of the 
square of its strength at each instant in amperes is unity.” He had 
asked Sir Thomas Blomefield to explain that proposition, But that 
candid gentleman had admitted that he knew nothing about it. 
Sir Courtenay Boyle was not so candid ; but he suspected that his 
friend Sir C. Boyle knew just as much as his colleague, He had 
been thanked for the Act of 1888. He believed we were now at the 
outset of a great advance in the science of electric lighting. Pro- 
gress would be assured when they could assure shareholders of a 
reasonable dividend. Two millions had a’ y been expended in 
the metropolis, and we might soon hope to overtake the United 
States and Continental countries; which were, he feared, still 
to some extent in advance of ourselves. He hoped we should 
soon see the day when electricity would be the great 
motive power in all the work done pd the nation. A mar- 
vellous change had been wrought by the introduction of the 
electric cable. When he left business twenty years ago they had 
to wait replies for letters from Australia for three or four months. 
But now in one day all the operations could be carried through 
which used to require months to effect. Time and space had been 
annibilated. The Board of Trade had no desire to hamper the 
progress of electricity by needless rules, and hoped that in this, 
as in all other branches, science would go on its beneficent course 
untrammelled by any unnecessary regulations, 

Sir James ~~ Commissioner of Public Works, Cape 
Colony, proposed ‘The Institution of Electrical Engineers,” to 
which the President briefly responded 











THE LonDON CHAMBER OF ARBITRATION.—The inauguration of 
the London Chamber of Arbitration by the Lord Mayor took place 
on Wednesday. There was present a large and very influential 
company, including Mr. Mundella, Mr. Justice Lumley Smith, Mr. 
Henry Clarke, chairman of the Local Government and Taxa- 
tion Committee of the City of London, Sir E, H. Carbutt, Mr. 
Rigby, Q.C., and many others who have shown great interest in 
the objects and the formation of the Chamber; Mr. Kenrick B. 
Murray, of the Chamber of C ; and Mr. Thos. Roderick, the 
Registrar of the Chamber at the Guildhall. The Chamber will be 
ag throughout the year, with few interruptions, and is intended for 
the settlement, speed and inexpensively, of disputes, chiefly those 
arising in the course of business, and more especially those which can 
be best dealt with by men of experience in the business or manu- 
facture concerned, and without litigation. The arbitrators are 
nominated by the London Chambers of C ce and appointed 
by the Corporation, and are men specially qualified by long experi- 
ence or — trade knowledge, or both ; or well versed in, though 
independent of such trades. The official list of arbitrators and 
Particulars as to fees can be had from Mr. Roderick. 


THE JUNIOR ENGINEERING SocrETy.—Last Saturday afternoon, 
the 19th inst., a large party of members of this Society visited the 
Richmond Lock, Weir, and Footbridge Works. They were shown 
over by Mr. C, Le Neve Foster and Mr. E. Duncan Stoney, repre- 
senting respectively the Thames Conservancy and the contractors 
for the works, Messrs. Ransomes and Rapier. The work consists of 
five arches, the two abutment arches jing each 50ft. and the 

central each 66ft. 5: One 50ft. arch is occupied by a 
lock 250ft. long by 37ft. wide, and the other by a ae for 
small boats, the three central arches being fitted with toney’s 
balanced removable sluices, which when lifted are also turned over 
flat between the two stapmins the bridge. One of these sluices 
being finished, the members the opportunity of witnessing its 
Working, It was lifted and lowered with equal facility, hand- 
power being employed. Special balance weights are fitted to com- 
pensate for the raving weight of the sluices when in or out of 
the water. In times of heavy rain they need not be lowered at all 
bat in fine weather they will be lowered to about half-ebb, and 
ifted again on return of the flood tide. The object of the works 
Will thus be attained in insuring at low tide a sufficient depth of 
water between Richmond and Teddington, 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

THE condition of trade this week is pretty much on all fours with 
that of a week ago, Expectation is this week rife concerning 
the probable nature of the accountants’ return, under the Iron 

rade Wages Board, of the average selling prices of bars, sheets, 
eg and hoops, for the months of September and October. 

his return will be issued in the course of the next few days, and 
is awaited with much interest. The declaration of the net average 
for July and August last—£6 6s, 94d.—was a reduction of 9d. per 
ton on the previous bi-monthly period, and it is expected that the 
coming return will show a further drop. It is hardly likely, how- 
ever, that ironworkers’ wages will be altered, since they were 
reduced 2} per cent, two munths ago. 

r s are di ing the prop of the ironworkers 
for the establishment of a wages sliding scale, as referred to in my 
letter of November 4th. The intelligence of the men’s desire has, 
it is understood, caused considerable surprise to trades’ unionist 
leaders of the new school in other districts, since these men are 
losing scarcely any opportunity which presents itself to denounce 
sliding scales. There is, however, a special reason for the 
action which the Staffordshire ironworkers are taking. It is 
found in the existing persistent downward tendency in iron prices, 
as shown by the periodical ascertainments of the accountants. 
It is the provision of a minimum rate for puddling, below which 
wages shall not fall, that the men are chiefly anxious to secure. 
If, however, it is intended to limit the operation of the scale to the 
South Staffordshire, East Worcestershire, and Shropshire districts 
alone, difficulties are likely to arise. What the masters desire is 
that the scale, if arranged, shall include the districts also of 
Derbyshire, Lancashire, Sheffield, and Rotherham, and elsewhere as 
at present under the Iron Trade Wages Board. If only the smaller 
area were included, it is evident that the scheme would at once 
open the door to increased competition with the Midlands from the 
ironmasters of the other centres named. The ironworkers will 
therefore have to enlarge their project if it is to meet with the 
employers’ support. 

rices of finished iron were to-day—Thursday—again quoted at 
£8 for marked bars, £7 for second branded qualities,, and 
£6 10s, for merchant sorts, with £5 12s, 6d. for £6 as the quota- 
tion for common bars, In the sheet iron trade prices continue at 
£7 for sheets of 20 w.g. ; £7 5s, to £7 7s. 6d. for 24 w.g., and £8 
for 27 and 28 w.g. Demand in this branch is still restricted below 
ironmasters’ capabilities by the limited orders now arriving from 
Australia, and other export markets for galvanised sheets, Many 
of the sheet mills could nearly double their present production if 
trade required it, but they have to be satisfied with trade as 
existing. 

In the bar iron, hoop, and some other branches, ironmasters 
explain the willingness of district s to do business, as dis- 
tinguished from the waiting attitude of some of the foreign buyers, 
by stating that thejformer—being better acquainted with all the 
circumstances of the trade—do not anticipate any alteration in 
prices for some time to come. And in this they are correct. Hoops 
are quoted £6 10s. to £6 12s. 6d., and in some cases £6 15s. 
Common gas strip is £5 17s. 6d. to £6, and locomotive strip £7 10s. 
to £8 10s, A good deal of complaint is made by the anglemakers 
at the low prices which prevail in some directions, But the open 
market quotation for this class of iron is £6 5s. Chain and cable 
iron is not brisk at date, so far as regards the demand in connec- 
tion with the home shipbuilding industry; but on Admiralty 
account, a few specially-favoured firms are doing pretty well. Best 
chain iron is quoted at date about £9; double best, £10 5s, to 
£10 10s.; and treble best, £11 10s, to £12. 

Sellers of pig iron are doing a steady business in deliveries under 
former contracts, alike in Midland and Staffordshire makes. The 
position which the Midland brands take on this market will be 
seen when it is stated that Midland prices practically regulate the 
rates for the product of many of the Staffordshire furnaces. Prices 
are quoted for Northampton pigs about 45s. to 46s., and for Derby- 
shires 45s, 9d. to 46s. 6d. Lincoln brands are 48s. nominal. Staf- 
fordshire all-mine pigs are slow at 60s, to 62s, 6d. nominal for hot- 
air and 100s. for cold-air descriptions. Part-mines are 45s, upwards, 
and common qualities 36s. 6d. to 37s. 6d. per ton. 

The export trade is quiet. Prices are generally easy. Messrs. 
Robert Heath and Sons, of the Biddulph Valley Ironworks, quote 
present prices as :—R, H. crown bars, £5 17s. 6d.; best, £6 7s. 6d.; 
best best, £6 17s. 6d.; best best best, £7 17s. 6d. Angles and 
tees, R. H. crown, £6 7s, 6d.; best, £6 17s. 6d.; best best, 
£7 7s. 6d. Plates, R. H. crown, £6 17s. 6d.; best, £7 7s. 6d.; 
best best, £7 17s. 6d.; best best best, £9 17s. 6d. ‘‘ Ravensdale” 
hone best, £6 17s. 6d.; plates under jin. and down to tin. thick 
are 5s. per ton extra, 

It was indicated on the occasion of the recent conference be- 
tween the Public Works Committee of Birmingham, and the 
Committee of the Central Tramway Company, that the negotia- 
tions for the conversion of some of the southern lines into cable 
routes were sufficiently advanced to warrant the directors in pro- 
ceeding to deposit notices for a provisional order to enable the 
alterations to be carried out. It is now announced that it has not 
been found possible in so short an interval to complete the details 
of the scheme as had been hoped. Consequently proceedings will 
have to be deferred until the Parliamentary session of 1893-94. 

At a meeting of the Worcester Watch Committee at the close of 
last week, it was resolved to recommend the City Council to 
purchase Paurck Mills, on the river Teme, for the purpose of 
electric lighting, at a cost of £5000, and to accept an alternative 
tender by the Brush Company amounting to £23,209. 1t was 
stated that by utilising the water power of the Teme for generating 
the electricity, a saving of £1416 per annum would be made, 














NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The position generally throughout the engineering 
and iron trades of this district remains practically unchanged. 
Engineers in all departments still report very little new work 
coming forward, and although here and there some establishments 
are kept fully going, the great majority of the shops are very short 
of orders, and any new work that can be got is competed for in 
most cases so keenly that it is difficult to get anything like 
remunerative prices. In both the iron and the steel trades business 
continues in a most unsatisfactory condition, and although in some 
quarters the belief seems to be entertained that the worst has been 
seen, no i diate prospects of improvement are apparent. The 
chief grounds fora more hopeful view as to the future, are that 
there are indications of a substantial revival in South America, 
and that, as I pointed out last week, the Democratic victory in the 
United States must tend to remove some of the tariff restrictions 
which have of late completely closed exports to America, This, 
however, can scarcely bring about any immediate resumption in 
trade, but it will no doubt help to steady prices, aud in some 
directions this is already taking place. 

A general absence of animation still characterises business 
throughout the iron market, and notwithstanding a full average 
attendance on the Manchester Exchange on Tuesday, there were 
not many inquiries of any great weight stirring, and it was excep- 
tional where transactions of any moment were put through. 
Fer local and district brands of pig iron quotations remain very 
much as last week, cashire makers asking about 44s. for forge 
to 45s. 6d. for foundry, and Lincolnshire averaging about 42s. 6d. 
for forge to 44s, and 44s, 6d. for foundry, less 24, delivered Man- 
chester. Derbyshire brands remain firm at full late rates, but 
makers’ quotations are little more than nominal, as their prices of 








44s. 6d. and 45s, for forge to 48s. 6d. and 49s, for foundry, are 
really out of this market, except where small lots are required for 
special purposes, Outside brands are rather easier, and, delivered 
equal to Manchester, good foundry Middlesbrough can be bought 
readily at 45s. 10d., net cash, with Scotch iron offering at about 
47s, 3d. for Eglinton and 47s, 9d. to 48s. for Glengarnock, net 
prompt cash, delivered at the Lancashire ports, y 

Finished iron continues only in very slow demand, with prices as 
reported last week—tending downwards; Lancashire bars being 
now obtainable at £5 13s, Yd. to £5 15s., and North Staffordshire 

ualities—except in one or two cases—fetching not more than 
25 15s. Lancashire sheets are still quoted at £7 5s., and Stafford- 
shire £7 7s. 6d., and hoops at £6 5s. for random, up to £6 10s, for 
special cut lengths, delivered in this district. 

In the steel trade the position remains very much as reported last 
week, low prices ruling both for raw and manufactured material. 
For ordinary foundry hematites it would be difficult to get more 
than 55s, 6d. to 56s., and steel billets could be bought without 
difficulty at £4 7s, 6d, net cash delivered here, whilst steel boiler 
plates do not average more than £6 12s, 6d. for best qualities, and 
in some instances there are quotations at as low as £6 10s. for 
delivery here. 

Business in the metal market is moderate, the advance in raw 
material having brought forward some extra inquiry for manu- 
factured goods, and list rates have been slightly advanced, 
quotations for delivery in the Manchester district being now about 
as under :—Solid drawn brass boiler tubes, 6d. ; solid drawn brass 
surface condenser tubes, 74d. ; solid drawn copper tubes, 74d. ; 
brazed copper gas and steam tube, 73d. ; brazed brass gas tube, 
7d. ; brass wire, 5?d. ; copper wire, 7a. ; rolled brass, 54d. ; sheet 
brass, 6}d. per pound; and ordinary sheet copper, £59 10s, 

r ton. 

PeThe old-established Phoenix Works of Messrs. Curtis, Sons, and 
Company, Chapel-street, Manchester, have just been purchased by 
Messrs. John Hetherington and Sons, of the Vulcan Ironworks, 
Pollard-street, Manchester, and will in future be carried on under 
the style of Curtis, Sons, and Company, John Hetherington and 
Sons, Ld., proprietors, The purchase inciudes the whole of the various 
patents and improvements introduced from time to time by Messrs, 
Curtis, Sons, and Company in the construction of their different 
machines, and the whole of the stock-in-trade, goodwill, and plant, 
for the manufacture of various descriptions of high-class textile 
machinery. 

I understand that for the next examination for the granting of 
colliery managers’ certificates in the district of North-east Lanca- 
shire and Ireland, which will be held on December 22nd and 23rd, 
at the Owens College, Manchester, there is an exceptionally large 
number of candidates. Ihe examiners will be Mr. R. Winstanley, 
mining engineer, Pendleton; Mr. David Arthur, mining engineer, 
Accrington; and Mr. James Tonge, mining engineer, Bolton. 

Mr. Thos. Radcliffe Ellis, solicitor, of Wigan, has been appointed 
secretary to the South Lancashire and Cheshire Coal Association, 
in the place of the late Mr. Maskell Wm. Peace, whose death I 
referred to last week; and at a meeting of the Association held on 
Tuesday, a vote of condolence was passed to the widow and rela- 
tives of the late Mr. Peace, who had held the position of law clerk 
and secretary for thirty-one years, At the same meeting a resolu- 
tion was also passed, recommending the candidature ot Mr. Ellis 
for the post ot law cierk and secretary to the Mining Association 
of Great Britain, now vacant; and at a subsequent meeting of the 
Lancashire and Cheshire Coalowners’ Defence Association, Mr. 
Ellis was also elected to succeed Mr. Peace, the late secretary of 
that organisation. 

A generally quiet tone is reported throughout the coal trade of 
this district, and all descriptions of fuel are plentiful in the 
market, with, if anything, rather a weakening tendency in prices, 
although there is no actually quotable reduction upon late rates. 
The better qualities are only moving off very moderately for house- 
fire purposes, and commoner descriptions of round coal continue in 
very restricted demand for iron-making, steam, and general manu- 
facturing purposes, with low prices taken to effect sales, 7s. to 
7s. 6d. remaining about the full average figures at the pit mouth. 
The continued lock-out in the cotton trade is necessarily making 
itself felt in the demand for engine fuel, and slack is becoming 
plentiful in the market, with surplus lots here and there pushed 
tor sale at low figures, but quoted rates are still fairly well main- 
tained on the basis of about 6s. to 6s. 6d. for burgy, 5s. to 5s. 3d. 
for best slack, 3s, 9d. to 4s. 3d. for medium, and about 3s, 3d. per 
ton for common descriptions of slack. 

In the shipping trade there ie still only a quiet business doing, 
with prices about as last quoted, good qualities of steam coal, 
delivered at the ports on the Mersey, averaging about 8s, 6d. to 
8s, 9d. per ton. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A TELEGRAM from a New York correspondent appeared in the 
Standard last week, and excited considerable interest locally. It 
stated that the Harvey armour, which survived the trial on board 
H.M.S. Nettle, would, after being reduced to 8in., be tested to 
destruction to ascertain its ultimate endurance, It further men- 
tioned that Harvey projectiles were to be tested, and that the first 
samples would be furnished by Messrs. Vickers, Sons, and Co., of 
Sheffield. These were to be pitted against Sir W. Armstrong’s 
50 per cent. carbon projectiles, and it was added—‘‘An order tor 
a million shells depends upon the result.” On this telegram being- 
placed before Messrs. Vickers, the firm declared that the whole 
paragraph was entire conjecture, that no arrangements for the 
manufacture of shells had been made at the River Don Works, and 
they knew nothing whatever of any large order for such material. 

Messrs. Wm. Jessop and Sons, Brightside Works, Sheffield, 
have completed a set of three large steel castings for the 
Russian ironclad, The Twelve Bishops, a vessel similar as regards 
construction to The Three Apostles, the castings for which were 
made some years ago at the same works. The ‘lhree Bishops is of 
13,000 or 14,000 tons displacement, the rudder is 14ft. 6in. wide, 
20ft. long, weighs between 10 and 12 tons, and is the largest that 
has ever been made in one casting. A ram-piece, forming the bow 
or stem of the vessel, is one of the bigger castings. 1t is made in 
three parts, which have been cast separately in the steel foundry 
of the works, and fastened together by carefully-machined joints 
and scarphs. They weigh together about forty tons. The stem 
piece, which weighs ten tons when bolted inside the stem, will 
serve to support the enormous strain to which the vessel will be 
subjected in the event of its being used as a ram, and will obviate 
damage to the hull. The castings were conveyed to Hull on the 
Midland and Hull and Barnsley systems last Sunday. Both lines 
of rails had to be blocked, consequently Sunday was the only day 
these ponderous masses of machinery could be carried. Although 
one line only is used, the large castings overhang the opposite rail- 
way track. The passage of these castings through the thorough- 
fares on their way to the station caused much comment. Each of 
the shaft brackets of The Three Bishops weighs between twelve 
and thirteen tons. These pieces of war hinery will be shipped 
from Hull to Nicolaieff, to be fitted on to this great ship, which 
will be an extremely formidable addition to the Czar’s Black Sea 
fleet, 

Messrs. William Jessop and Sons have recently made extensive 
additions to their steel foundry, which is now about 400ft. long by 
180ft. wide, Tho firm are thus in a position to make and handle 
with ease the very largest castings. ‘hey are at present engaged 
in the manufacture of cylinder covers, which will weigh each about 
four tons, for Russian cruisers, and other kinds of castings—from 
the lightest to the heaviest; also spur rims and bevel wheels, 
weighing up to seven or eight tons. A 124-ton hammer by 
Thwaites Brothers, of Bradford, has been added to the plant. 
This machine, which is used for the heavier class of forgings, 
is supplementary to the forging appliances of the lighter descrip- 
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tion which the firm possess, and the most recent appliances in the 
form of overhead cranes have been fitted up. Amongst the other 
work Messrs. Jessop have in hand are some heavy ship castings, 
including stems and stern frames for Japanese and Spanish war 
vessels ; a large three-throw crank shaft, for the Great Eastern 
Railway Company’s twin-screw steamer Chelmsford, which is to 
be ened in the continental traffic of that samme She is now being 
constructed by Earle’s Shipbuilding Company, Hull. 

The Yorkshire Miners’ Association have decided not to submit 
to the Miners’ Federation the proposition recently adopted at 
Barnsley, proposing a national “ play week” at Christmas in all 
colliery districts included in the Federation. They do not abandon 
it. It is merely held in ‘‘ suspended animation.” 

Coal quotations continue as stated last week. The contract prices 
are exercising the minds of colliery proprietors a good deal. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in all branches is most unsatisfactory, in fact in some 
departments it has never been known to be worse, and the prospects 
of any early aj ee are the reverse of encouraging. The 
West Stockton Ironworks, Stockton, one of the few iron plate 
manufactories remaining in the district, were closed last Saturday, 
and will not be re-opened until operations can be carried on at a 
profit, the manager not being allowed to run the mills if a loss 
will be incurred in so doing. 

Iron ship plates are quoted at £4 15s., less 24 per cent. discount 
and f.o.t., but it is stated that there have been sales at #4 12s. 6d., 
less the usual discount. Steel ship plates are at £4 17s. 6d., less 
24 per cent., and orders have not been refused at £4 15s., less 24 per 
cent. Iron and steel angles are at £4 17s. 6d., less 24 per cent. ; 
they are firmer than plates, because there are fewer manufacturers 
and the competition is less keen. Bars hold their position the 
best of any descriptions of iron or steel, and relatively are consider- 
ably higher than even plates or 7 the competition not being so 
great. Common barsare at £5 2s, 6d., less 24 per cent. and f.o.t., and 
best bars £5 12s, 6d., less 24 percent. Rail makers do not yet lack 
orders, though they have taken very few of late. For heavy rails 
£4 net at works will be accepted, and sleepers are £5. 

We understand that Mr. Franklin Hilton, who was general 
works manager of Messrs. Bolckow, Vaughan, and Co,’s esta- 
blishments at Eston, Middlesbrough, &c., has been appointed 

neral m r of the Ebbw Vale Steel and Iron Company’s 

orks, South Wales. 

Another new railway is peuieeted in this district. It is to be 
along the Durham coast from West Hartlepool to Seaham Harbour. 
It would commence near Clarence-road, West Hartlepool, where 
there would be a junction railway from the North-Eastern line, run 
through the townships of Throston, Hart, Thorpe Bulmer, Shotton, 
Castle Eden, Easington, Little Thorpe, Hawthorn, Cold Hesledon, 
Dalton-le-Dale, Dawdon, and Seaham Harbour, terminating at the 
last-named place by a junction with Lord Londonderry’s railway 
between Sunderland and Seaham Harbour. 

The pig iron market has dropped back into its old listless con- 
dition, and the spurt of last week has been due—it is now seen— 
to the operations of speculators, the ‘‘ bear” party being com- 
pelled to cover in order to execute certain of their contracts to 
deliver iron. In no respect was the spurt caused by any improve- 
ment in trade, for there was none ; and no one believing there was 
any likelihood of the higher prices continuing was prepared to buy 
for actual consumption, so that but little iron was sold at the higher 
prices which were quoted. This week quotations are back—and 
indeed more than back—to the rates which were ruling when the 
spurt set in. The market is very weak, the hematite more than 
the Cleveland. The hematite makers, as the saying is, have 
“‘over-egged the pudding ;” for, induced by the good demand 
that there was a short time ago for hematite iron, and the difficulty 
there appeared to be of getting adequate supplies, they put what 
has been proved to be too many furnaces into blast to produce this 
quality of iron, the consequence being that the make is now in 
excess of the requirements, and stocks are increasing. Too many 
of them stepped in to make up the deficiency between supply and 
demand, a competition has become so keen in consequence that 
prices have been reduced to unprofitable rates. Some makers are 
intending shortly to blow out furnaces so as to equalise supply and 
demand, and so keep prices up to paying It is no use 
turning the furnaces on to Cleveland iron, because there also the 
output is already in excess of requirements. The cost of produc- 
tion of hematite is still as great as it was when selling prices 
were 5s. or 6s. a ton higher; coke cannot be had for less 
than 13s, per ton, nor Spanish ore for less than 12s, 3d. 
per ton, both delivered at the furnaces, and with the selling 
price of mixed numbers at 45s. 9d. per ton it will 
recognised that there can be next to no margin for profits 
even for the best situated of the firms. If makers had 
been moderate in blowing-in furnaces, they would have been able 
to maintain a better position. The Consett Iron Company has 
blown out another furnace, making the third which it has idle, 
and owing to this stop it has ceased operations at one 
hundred of its coke ovens at Consett and Bradley, near Leadgate. 

The demand for pig iron is best for the No. 4 foundry and the 
grey forge qualities, which are in more request for Scotland, these 
being the descriptions chiefly taken by itch consumers. Of 
course, less grey forge is consumed at the finished ironworks, 
The deliveries of No. 3 are fair, the 6 being good for 
November, in order to make up for the October arrears, due to the 
bad weather. The exports from Middlesbrough this month to 
Wednesday night were 57,654 tons, against 48,047 tons in October, 
1892; 42,595 tons in September, 1892; and 62,500 tons in Novem- 
ber, 1891—all to 23rd. With larger shipments the stocks are not 
increasing much. In Connal’s stores on Wednesday night 14,608 
tons were held—872 tons increase this month. 

The quotations for prompt f.o.b. deliveries of Cleveland iron are 
as under:—No. 1, 39s. 9d.; No. 3, 37s. 3d.; No. 4 foundry, 36s. 3d. ; 
No. 4 forge, 35s. 9d.; mottled, 35s. 3d.; and white, 34s. 9d., while 
Middlesbrough warrants, which were up at 38s. 3d. cash last week, 
have fallen to 37s. , buyers offering 36s. 9d. There are some sellers 
of No. 3as low as 37s. For forward delivery nothing like these 
prices would be paid, as the tendency of prices appears to be 
downwards. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been weak and comparatively 
inactive. Scotch warrants have fallen back in price about 10d. per 
ton from the best rate of last week. Operators having covered 
their oversales, the market has relapsed for the time. ere has 
been practically no busi in Cleveland or hematite warrants in 
this market. 

The following are the prices of makers’ iron :—G.M.B., f.o.b. at 
Glasgow, No. 1, 42s. per ton; No. 3, 41s, 9d.; Monkland, No. 1, 
43s. 6d.; No. 3, 42s. 6d.; Carnbroe, No.1, 44s. 6d.; No. 3, 43s. 6d.; 
Clyde, No, 1, 49s, 6d.; No. 3, 46s. ; Gartsherrie, No. 1, 51s.; No. 3, 
47s, 6d.; Summerlee, No. 1, 51s, 6d.; No. 3, 46s. 6d.; Calder, 
No. 1, 51s.; No. 3, 48s.; — No. 1, 53s.; No. 3, 46s. 6d.; 
Coltness, No. 1, 55s. 6d.; No, 3, 49s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 49s. 6d.; No. 3, 46s, 6d.; Dalmellington, No. 1, 
49s, 6d.; No. 3, 46s. 6d.; Eglinton, No. 1, 46s. 6d.; No, 3, 45s, 6d.; 
Shotts, at Leith, No. 1, 53s. 6d.; No. 3, 49s.; Carron, at Grange- 
month, No. 1, 53s.; No. 3, 47s. 

There are 40 furnaces producing ordinary and special brands 
compared with 48 at this time last year, 32 ing hematite against 
22, and five basic against six a year ago. 

The production of hematite iron toleing maintained on a scale 
considerably beyond what is understood to be the current require- 





ments of consumers, but no doubt makers see their way to use up 
the iron profitably in the future. 

Since last report a number of orders for ships have been placed 
with Clyde builders. These are very acceptable at present, when 
the shipbuilding trade and the many other industries dependent 
onit are greatly in want of work. Some of the orders placed are 
for large ocean lines, which usually give out contracts at this season 
of the year, and the remaining orders come from firms desiring 
sailing ships for general trade. The t ind t at p t 
in the latter case is the exceptionally low rates at which the 
vessels can be built. One ship has been taken at rather below 
£5 per deadweight ton, and it is held that a good ship built at 
so low a price is almost bound to make money for its owners. 

Some of the steel makers have been obtaining a little work in 
the shape of shipbuilding material, but the market for steel is still 
very depressed, competition keen, and prices abnormally low. A 
Latestabiee firm has obtained an order for ship plates for the 
United States, and it is hoped that this may be followed by others 
of a similar nature. Steel is quoted on the basis of £5 10s. for 
ship plates, less 5 per cent. for delivery in Glasgow district. 

There has been considerable inquiry for steel blooms for Italy 
and America. The prices offered are low as a rule, but a propor- 
tion of the work has been placed for America in the West of 
Scotland. 

Further evidence is obtained from steel makers of the renewal 
of the demand from America for tin-plate bars. In some cases 
orders for these bars are being placed direct from the States, but 
the inquiry comes chiefly through the tin-plate makers of Wales, 
who have been asking for the supply as soon as possible of large 
quantities of tin-plate bars. 

The finished iron trade continues seemed, especiajly in the bar 
department. Home requirements, although fair are easily met, 
and the foreign inquiry is still poor. Makers quote the lowest. 
grade of common bars £5 10s., second grade £5 15s., highest 
grade £5 17s. 6d. ; best bars running up to £6 7s. 6d.—all less the 
usual 5 per cent discount. 

There is a steady demand for thin sheets, which is sufficient to 
keep the works going in most cases full time. The work is nearly 
all of a prompt description, very little demand being experienced 
for forward delivery. Orders for heavy sheets are very scarce. 
The prices are on the basis of £7 7s. 6d. for singles, less 5 per cent. 

A better understanding with reference to prices appears to have 
been arrived at by the tube makers, who have resolved to continue 
the same discounts as before—at least, till the beginning of the 
new year, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week’s total coal shipments at Cardiff were along way above 
the average ; but most of the prices accepted are low, and it is 
stated, in well-informed quarters, that many are below 9s. per ton. 

In the Monmouthshire Valley I was glad to note this week signs 
of ae bopefulness than are visible in several of the Glamorgan 
valleys. 

Cardiff coal prices remain weak, and the scant publicity given to 
quotations shows this. Both steam and coal are unaltered from 
last. Swansea steam is selling at 9s. 6d. to 10s.; seconds, 8s. 6d. 
to 9s. 6d.; No. 3 Rhondda, lls. 6d. to 12s.; and best anthracite, 
14s. 9d, to 15s. 6d. 

It is generally understood that the difficulties of the labour 
question in the coal trade and those of the sliding scale are 
lessening as the end of the year is nearing. In prosperous times, 
with a good demand for coal and high prices prevailing, the 
labour of arranging a scale to meet the views of the men would 
have been a hard one. Now, with a bad winter ahead, it will be 
to the interests of the men to get a fixed scale even with a mode- 
rate standard rather than to have no scale at all. Notice has been 
issued in the Forest of Dean of a reduction to colliers of 74 per cent. 
This will affect 5000 men, and as they are conn with the 
Miners’ Federation a strike is almost certain. 

A special feature of the close of last week was an immense fire 
which broke out on Saturday morning last at the Bute Dock offices, 
Cardiff, doing a great deal of damage. Among the sufferers were 
several — coal firms. 

Tin-plate continues its prominence in the consideration of the 
iron and steel trades ; rails and merchant bars being, in comparison, 
nowhere. In a visit a few days ago to several of the steel works, I 
was struck with the evidence of a tolerably brisk trade going on 
in tin bar, and with the almost complete absence of any other 
trade. The division of the tin bars amongst the railways appeared 
fairly equal, though the Great Western, by its connection with the 
works in the West of Wales has, perhaps, the largest share. 

On ’Change at Swansea this week there was a moderately satis- 
factory tone. The demand for plates was fair, and prices slightly 
better. The general opinion seemed to be that, with pig easier 
and coal low, some little more benefit was received, but that there 
was need for more. One fine vessel is in Swansea loading 3000 tons 
of plates for Russia. 

The coal export from Swansea last week totalled 37,000 tons; 
patent fuel, 4880 tons. In tin-plates the total was 68,273 boxes; 
quantity received from works, 83,501 boxes; present stock, 210,451 

xes, 

Market quotations at Swansea this week were as follows :— 
Tin-plates, steel coke, 12s, 3d. to 12s. 6d.; Siemens, 12s, 6d. to 
12s, 9d.; best charcval, 13s. 6d. to 13s. 9d.; ternes, 22s., 24s., and 
26s. Tin bars Bessemer to £4 10s, to £4 12s, 6d. Siemens to 
£417s. 6d. to £5. Other quotations attended with slight business 
were :—Glasgow pig, 41s. 5d.; Middlesbrough, 37s. ; hematite, 
46s, 6d. ; Welsh bars, £5 10s. to £6 ; steel rails, heavy, to £4 2s. 6d. 
to £4 5s.; light, £5 10s. to £5 15s. Iron and steel sheets 
unchanged. Patent fuel, 10s. 9d. to 11s. ; iron ore, 10s. to 10s, 6d.; 
coke at Swansea, 13s. 6d. to 14s. for furnace ; 17s. to 19s, 6d. 
foundry. Several more tin-plate works which have been closed 
are on the eve of being restarted, though the advance in price so 
far is confined to 3d. per box. 

I hear that a Staffordshire firm has secured an Admiralty contract 
for chains and cables which has long been held by a firm in Wales. 

One ion for the new sliding-scale is a 74 per cent. reduc- 
tion from the old standard, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE condition of the iron markets over here continues far from 
satisfactory, a falling off in demand being generally reported. On 
the Silesian iron market business is extremely quiet, and although 
there is, as yet, no alteration in list quotati ticeable, ‘the 
general tendency is in a downward direction. For pig iron the 
demand has decidedly decreased, and further reduction of output 
is taken into consideration. In the malleable iron trade, existing 
orders will keep the works going for some time, but there is a very 
limited weight of new work in prospect, and makers are rather 
anxious with regard to the future development of business, In 
plates and sheets very little is doing, both on home and foreign 
account, 

In Austria-Hungary a regular and, on the whole, very satisfactory 
business is being done on the iron market. As 8 finished 
iron buyers are showing some reserve, while in pig iron rather 
more activity is being noted, and many blast furnace works— 
especially those in Hungary—have sold their make up to next year 
at comparatively fair quotations. Generally, prices are reported as 
German works have been trying hard to sell their articles to 





Austria, but have up to the present met with little success. The 
activity of the wagon factories has slackened off, as is generally the 





case with the beginning of winter. 


An order for load wagons, 





=== 
which is reported to be holding out, will again secu 

for some tine 4 ’ aga: re employment 

n the French iron market offers are more frequ 
inquiries ; prices have a a decidedly. omen 
inclination. Up to the present bars have been quoted 145f to 
150f. p.t., at Paris ; girders, 155f. to 160f. p.t. : 
The same dulness that has cbaracterised the Belgian iron indy, 

try for months is still very much apparent. In a few exception al 
cases there is still some activity going on, but, generally, there tae 
continued decided slackening off in almost all departments of the 
iron trade. There are some fairly good orders reported to be hold. 
ing out, but whether Belgian works will be able to secure them is 
doubtful, foreign competition being very keen just now, Even in 
girders, the chief export article of Belgian iron industry, German 
works have successfully competed of late. Merchant bars No 1 
continue to be quoted 120f. p.t. Inthe beginning of November 
there were only twenty-six blast furnaces out of forty-seven 
engaged in the production of pig iron. The tone of the elgian 
coal market remains pretty firm. Besides house coal being brisk) 
called for, there is also a fair demand coming forward red 
engine classes of fuel. Prices have r ined hanged on the 
whole. Statistic figures show a considerable increase in the import 
of coke from Germany during the last three quarters ; import of 
coal from Germany has, on the other hand, decreased against 








last year. Import was from :— 
Coke. 
1892, 1891, 1892, 1891, 
t. t. t. t. 
Soumeng se os oe ee 862 602 133,488 78,764 
England .. .. .. 827,049 804,954 101 17,197 
Franco .. .. .. 234,254 £08,111 2012 .. 1,240 
Low Countries 188,214 221,819 833... 1,580 
Other countries .. 91 4,523 _ 988 
Total.. - 1,082,200 1,192,009 126,834 99,769 


Export, too, has considerably decreased — by 113,000 t,’: 
especially to France much less bas been sent this year than in the 
year before. 

Export of coal and coke to the different countries was as 
follows :-— 





Coke. 

1892. 1891. 1892. 1891, 

t. t. t. 
Germany 112,376 137,073 94,400 .. 51,950 

Englana 51,540 27,978 _- “ - 
France .. 2,658 875 2,771,887 427,412 .. 527,355 
Luxemburg... .. 131,081 145,114 117,980 .. 113,161 

Low Countries .. 118 313 111,182 - se. 

Other countries... 935,588 98,653 21,815 .. 14245 
Total 4,007,773 3,291,887 661,107 706,711 


The lifeless tone on the Rbenish-Westphalian iron market con- 
tinues. Buyers are extremely reserved, and in some branches of 
the trade there has been almost no inquiry coming forward during 
the week. A depressed epee | prevails in all departments, and 
prospects for the future are anything but favourable. In the iron 
ore trade, also, a certain weakness is to be noted of late, only a few 
mines being sufficiently employed. With regard to prices, a down- 
ward inclination is universally complained of. Spathose iron ore is 
quoted, M. 7 60 to 7°80 p.t. at mines; roasted ditto, M. 11 20 to 
M. 12 p.t.; inferior sorts, M. 9 to 10°50 p.t., all net at mines. For 
Luxemburg- Lorraine minette, 40 p.c. contents, M. 320 to 3°40 p.t. 
is given, minor qualities being paid with M. 2°40 to 2°60 p.t. net at 
mines, 

The outlook in the pig iron trade is discouraging. Buyers are 
more reserved than ever before. Orders booked up to date will 
only secure employment for some weeks, and stocks continue to 
increase in spite of limited production. There hus, as yet, been no 
alteration in prices; spiegeleisen, for instance, continues to be 
sold at M. 55 p.t.; forge pig No. 1 is quoted M. 48 to 50, No. 3 
M. 45 p.t., in some instances higher ; Siegerland forge pig stands 
at M. 47 to 47°50 p.t. For hematite M. 66 p.t. is paid ; foundry 
No. 1, M. 66; No. 3, M. 58 p.t.; basic, M. 46 to 47 p.t.; 
Bessemer, M. 53 to 54 p.t.; Luxemburg forge pig, M. 45 p.t. at 
works. Quietness reigns on the malleable iron market. Bars are 
in weak request, both from inland and abroad, and at most works 
a decrease can be noted compared to last week. Prices have lost 
their former firmness, Convention prices, as noted below, are but 
with difficulty obtained. The girder trade is suffering from over- 
production. The same is the case with hoops, buyers maintaining 
their reserved position as far as inland demand is concerned, while 
for abroad some very gocd orders are reported to have recently 
been booked. Plates as well as sheets have not altered, prices 
continuing to move in a downward direction. Wire and wire nails 
are flat, without prospect of improvement. Machine and wagon 
factories are insufficiently occupied, and even the tube foundries, 
hitherto satisfactorily employed, begin to complain of a want of 
new work. Sleepers have recently been offered lowest at M. 117 to 
118 p.t. at works, 

Present list quotations are as follows: Good merchant bars, 
M. 122°50; angles, M. 127°50 ; girders, M. 87,50 ; hoops, M. 132°50 
to 13750 ; heavy boiler plates, M. 160; tank do., M. 150; steel 

lates, M. 150; tank do., M. 140; sheets, M. 140; thin sheets, 

. 130. Iron wire rods, common quality, M. 125; drawn wire, 
M. 112 to 120 ; wire nails, M. 127 to 130; rivets, M. 155 to 160; 
steel rails, M. 117 to 118°50; fish-plates, M. 87 to 115; steel 
sleepers, M. 115 to 120 ; complete sets of wheels and axles, M. 275 
to 285 : axles, M. 220; steel tires, M. 210 te 230; light section 
rails, M. 95 to 100. . f 

According to the Staats-Anzeiger the production of coal in Prussia 
has been, during the first three quarters of 1892, compared to the 
corresponding period of 1891, as follows: On 399 collieries with 
257,004 men, 47,896,775t. coal were produced. During the same 
period the year before, the same number of pits, with 247,972 men, 

ielded 49,916,987 t. Thus, while the number of men rose by 
, decrease of production was 2,020,212 t., or 4°05 per cent. 
With brown coal it is different. During the first three quarters of 
the present year 410 pits with 30,177 men yielded 12,475,258 t. 
For the same period in 1891, 405 pits, with 28,479 men, yielded 
12,102,631 t. While the number of men employed increased by 
1698, or 5°9 per cent., production increased by 3 08 per cent. only. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 16ib, 1892. 

THE commercial situation has improved throughout the States. 
Merchandise movements throughout the West are very heavy. The 
volume of business this year is 10 per cent. heavier than in 1891; 
prices are slightly lower, and a further decline is probable in several 
of the leading staples. The iron and steel trades are active; pig 
iron stocks are still declining. The steel rail makers report very 
little business, and poor prospects for the near future, Structural 
and plate mills are sold out, and there are a great many heavy 
requirements in sight. The sheet ironworkers report remarkably 
active demand for all kinds of sheet iron. The nail factories are 
busy, and prices continue at summer quotations. There are 
prospects for a very active winter in the iron trade, as well as in 
all lines of building. 








Works are being erected at Tacony, near Philadelphia, 
for the manufacture of glass sheet with wire-netting embedded 
within it for use in situations, as in roofs, where the fall of broken 
glass is a great source of danger. It is pro also to use the 
glass of various thicknesses for footlights and for windows. Thick 
glass with heavy steel wire netting is also fe for burglar and 
missile-preof purposes where light is required 
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LAUNCHES AND TRIAL TRIPS. 


00- ton twin-screw hopper 
ni powerntl cama by Wm. Simone 
dredger, recently y 
nd Co., Ranfrew, to the order of the Blyth 
Harbour Commissioners, has completed her 
dredging and steaming trials on the Clyde with 
very satisfactory results. The former took place 
at Garvel Point, where the bottom of the river is 
known to consist of material of a very hard 
nature, viz., marl and stiff boulder clay. Not- 
withstanding the severe strain exerted, the 
machinery worked with great smoothness, and 
the amount of material dredged was considered 
very satisfactory. The steaming trial took place 
at Garelocb—when the vessel was loaded with 
600 tons—where a mean speed of nearly 94 miles 

r hour was obtained, being in excess of the 
contract. The trials took place in the presence 
of Mr. J. Watt Sandeman, C.E., Newcastle, 
representing the Blyth Commissioners, 

here was | hed on Saturday, the 10th 
inst., from the ra a yard of Messrs, 
Schlesin, er, Davis, and Co., a handsomely 
modelled steel barque, built to the order of 
Messrs. E. Richards and Co., of London, Her 
dimensions are:—Length, 235ft.; beam, 38ft.; 
depth moulded, 23ft.; and she is built to take 
the highest class at Lloyd’s both for hull and 
equipment. A topgallant forecastle is fitted for 
the accommodation of the crew. The petty 
officers, apprentices, &c., are berthed in a deck- 
house between the fore and main masts, A full 
bas been fitted for the accommodation of 
the captain and officers, and contains a handsome 
saloon and neatly furnished mess-room for the 
officers. The fore and main lower masts and 
topmasts are steel pole masts, The mizen mast 
is also a pole mast, and is of steel from the heel 
to the to} lant masthead. The fore and main 
yards an lower yr penal ae are of steel, and the 
remaining yards of wood. The whole of the wire 
rigging has been manufactured by the White- 
cross Company, of Warrington, to stand Lloyd’s 
tests. The running rigging is of best white 
Maailla, manufactured by the Gourock Ropework 
Company, which also has supplied the canvas for 
the complete outfit of sails. The construction of 
the vessel has been supervised on bebalf of the 
owners by Captain Lewis, who will take com- 
mand, As the vessel started from the ways she 
was named the — by Mrs. F. B, Davis. 

On Friday last Messrs, Short Brothers launched 
from their shipbuilding yard at Pallion a steel 
screw steamer for London owners, specially 
designed for carrying large coal cargoes above 
the bridges on the Thames, and of a suitable 
length for the different wharfs and cranes. The 
dimensions of the vessel are: Length, 170ft.; 
breadth, 36ft.; and depth moulded, 16ft. As 
before stated she is designed to pass under the 
bridges on the Thames at any state of the tide, 
either loaded or in ballast, the masts and funnel 
are made to fall down, and the masts are so 
arranged that the cargo can be worked out 
while down, thus avoiding the necessity of 
hoisting them up until after the vessel has passed 
down again on her way to sea. The vessel is 
constructed of Siemens- Marten steel to the 
highest class in Lloyd’s register, and has been 
specially surveyed while building. The holds are 
clear of all obstructions, the framing being on the 
web frame principle with bulb angle frames. The 
vessel is fitted with a raised quarter-deck ex- 
tending to the engine-room, which is amidships ; 
there is a short bridge amidships for navigating 
the vessel, in which the captain and officers are 
berthed, and the crew are housed under the 
monkey forecastle. The two holds have each 
a very large self-trimming batchway with steam 
winch at each. The bottom is constructed onthe 
cellular principle divided into trimming tanks for 
water ballast, and there is also water ballast in 
the peaks, The vessel has been constructed to 
meet the requirements of the various companies 
who require coals above bridges on the Thames, 
and will carry 1100 tons deadweight on about 
14ft. draught fully laden and steam 94 knots. 
The vessel is to be fitted with triple-ex ion 
engines by Mr. Jno. Dickinson, of Sunderland, 
having cylinders 18in., 29in., and 47in, diameter, 
and 33in, stroke. The boiler, of steel, is by the 
same makers, and will have a working pressure of 
160lb. On leaving the ways the vessel was 
named Radcliff by Miss Barwick, of Ashbrooke 
Grange, Sunderland. After witnessing the 
launch the company adjourned to the offices of 
the builders, where refreshments were provided, 
and the usual toasts were honoured. 

The s.s, Tourcoing went down the river Clyde 
on Wednesday, the 16th inst., for her trial. She 
has been built by Messrs. Mackie and Thomson, 
Govan, and engined by Messrs. Muir and Houston, 
aa, to the order of Messrs. Weatherley 
Mead, and Hussey, of London, and is intended 
to engage in the trade between London and 
Dunkirk, and also in the fruit trade in the Medi- 
terranean, Her dimensions are:—170 by 254 by 
12ft. 7in, She carries 650 tons deadweight on 
Lloyd’s load line, and is 290 tons net register. 
On trial, we are informed, she steamed 9°9 knots 
maximum, and a mean of the high-speed runs on 
the mile of over 9°5 knots. The sister vessel, 
Roubaix, recently finished by the same builders, 
on her maiden voyage steamed from Glasgow to 
Gibraltar at a mean speed of over nine knots per 
hour with 650 tons deadweight on board. It is 
needless to say this was not done in the most 
favourable weather. The consumption of coal 
per day is six tons. The vessel has two steam 
winches, steam windlass, and steam steering gear, 
having two large hatches, one of which is 32ft. 
long. This trial trip was interesting from the 
fact that Mr. Mackie, of the firm of Messrs. 
Mackie and Thomson, kindly invited the naval 
architecture and engineering students of G iW 
University to be present. ‘This was on 
the previous evening at the oo of 
the Glasgow University Engineering Society, when 
Professor Biles lectured upon “Trial Trips and the 
Relation of Speed to Power,” Mr. Mackie occupy- 
ing the chair, supported by Mr. Mead, of London, 

ipal Caird, Professors Barr and Jack, &c. 


Princi 
&e, Mr, Thomson, of the builders’ firm, and Mr. 





Houston, of the engineers’ firm, were present on 
the trial trip, and kindly allowed the students, 
under the cirecticn of Professor Biles, to carry 
out a series of progressive trials of the vessel. 


A 


the mile at Skelmorlie, Indicator cards were 
taken by the students, and the wave line at each 
speed was also measured by them. After the 
trial a dinner was given on board the vessel, and 
in reply to the toast of ‘‘Success to the Tour- 
coing” Mr. Mead said he had the oe we pleasure 
in stating that he was fully satisfied in every way 
with this vessel and her predecessor, and he 
thought that the combination of designer, builder, 
and engineer, had produced a very satisfactory 
result. The party was landed at Gourock, and 
the vessel proceeded to Glasgow to load. 








THE PATENT JOURNAL. 


Condensed from “' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


«’« When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


10th November, 1892. 


20,246. Dry Gas Meters, W. H. Cowan, G w. 
~~ Winpow Burnp Firtinos, A. E. bnall, 


mdon. 
20,248. ArtiriciaL Bait, W. Woodfield and Sons, 
Redditch. 


20,249. Treatinc LituocrapHic Stones, E. and BR. 

Arnold, don. 

20,250. Seat Sprina, A. E. Jcnes, Birmingham. 

20 251. Steam Tursine, H. W. Houlden, Doncaster. 

20,252. BotrLe Construction, A. B. Ball, Sheffield. 

20,253. PootocraPuic DARK SLIDE Recorper, J. E. 
Thornton and E. Pickard, Altrincham, 

20 254. Arc Lamp, H. Bown and W. Ha’ , London. 

20,255. S+ccurine the Ourgr Coverixcs of PNEUMATIC 
Tings to the Rims of Cycue Wuee xs, W. Gardner, 

London. 

20,256. Fitrines for DispLayinc Winpow Goons, W. 

J. Ewins, Birmingham, 

20,257. Enaines, &c., for Weavinc Looms, M. Leach, 
Bradford. 

a. Macuinery for Breakinc Fiax, R. Davison, 

iw 


20,259. ATTACHMENTS for Braces, C. N. Eyland, Bir- 

mingham. 

20,260. Tennis Bats, J. A. Baker, London. 

oe. oe Gor Civss, J. and A. Dickson, Edin- 

urgh. 

20,262. Luspricatina Cycie Wueexs, L. J. Blancken- 

see, Birmingham. 

—, Drivinc MecuanismM of Cycres, G. B. Cole, 

naon, 

20,264. WaTER-cLoseT Basins, H. J. Conolly, London. 

20,265. Tuses for Boiers, J. L. Major, Kingston- 

upon-Hull, 

20,266. Hotpers for Hanp Too.s, J. G. Currie, 

Southampton. 

20,267. Umbria Recovery, W. H. Tetley, London. 

20,268. Street Pavino Founpations, J. Allinson and 

i. Noble, Leeds. 

20,269. Manuracture of Su_puurous Acip, M. P. 

Hatschek, London. 

20,270. TorLer Preparation, CO. Pazdziersky and W. 

Korzum, don. 

20,271. REVERSIBLE Wixvow, J. Lumley and T. Lin- 
skill, Harrogate. 

— Evecrric Birtiarp Marker, W. W. G. Webb, 


we. 

20,278. Fasteners for Lapies’ Diapers, J. Dougall, 
Glasgow. 

20,274. Preumatic Tire Inrcators, R. L. Philpot and 
H. B. Clayson, London. 

20,275. Stivrengrs for Currs, F. 8. Bloom, F. Bloom, 
jun , and D. H. Shuttleworth-Brown, London. 

“es. Be pee ong MiLk Protection Canister, C. W. 

t, on. 
20,277. Fuames of Umpreiras, &c., A. Kirkpatrick, 


on; 

20,278. ParaGon Picture Susrpenpers, D. Boarder, 
London. 

20,279. Music Repositories, &c., W. C. Millett, 
London. 


don. 
20,280. Lamps, D. C. Defries, London. 
20,281. Toy, T. E. Bickle, Plymouth. 
20,282. VeLocipepe Brarinos, W. H. Nosworthy and 
W. Martin, London. 
20,283. Propucine CLEar Ice, E. Hesketh, London. 
20,284. CuLorixeg, P. de Wilde, A. Reychler, and F. 
Hurter, London. 

20,285. Moistenina Leaves of Books, O. K. Truitt, 
ndon. 
20,286. GLass-FaceD TiLts, Bricks, & , W. Duxbury, 

mdon. 

20,287. RoLier for Wrincinc Macuings, &c., R. Ray, 

msby. 

20,288. Deoporisinc Traps for Drains, J. Arnold, 
og 

20,289. Taxinc-up Motion for Looms, J. Holgate, 
Burnley. 

20,290 Paper, P. Smith, Manchester. 

20.291. PREVENTING SELF-IGNITION of CoAL, M. Balcke, 
Tondon. 

20,2¥2. Roorine Tiie, K. Thomand, London. 

20 238. Winpow CLeanegr, F. Naef and R. Sch lling, 
London. 

20,204 Suips’ and other Bertus, &c., J. O. Holt, 


ndon, 
20,295. Yeast, W. 8. Squire, London. 
20,296. Kerrie, C. 8. Templar and F. T. Folland, 


London. 
20, peal Devices for Hotpinc Carpets, H. B. Bowen, 
on, 
20,298. PasTEBoaRD Boxes, H. H. Lake.—(7he Firm of 
May and Theuner, Germany 
20,299. Vessets for Ho_pinc Gas under Pressure, W. 
W. Pope, London. 
20,300. Bicycies, C. M. Raymond, London. 
20,801. Reoister Stoves for Smoke ABATEMENT, T. E. 
Parker, don. 
20,302. Puncninc and Saearinc Macuines, H. O. 
Bennie, Glasgow. 
20,308. RecerracLe Sticks, A J. Boult —-(P. Kiimpfe, 
Germany.) 
20,804. ManuractTurE of HeartTurues, G.H. Lockwood, 
London. 


20,805. BicycLte Pyrumatic Tr W. P. Thompson.— 
(Metzeler and Co., Germany. see 
20,806. Furnaces, T. E. Cad ‘B London. 
_— Pa on for Wueers of Venicies, J. Bagnall, 
anc 


ester. 
20,308. Fire Exrincuisnine Gases, L. Loewenthal, 
London. 
20,809. Eye Grasses, A. J. Bellati, London. 
20,810. Portroios, A. E. A. Ray, London. 
20,311. ELecrric Enoraver, C. E. Braun and F. Wilde, 


don, 
20,312. Pistons, W. Mather and T. Thorp, London. 
20, Mosaic Fioor CirotH Apparatus, F. Walton, 


on. 
er ManvractureE of Ro.uep Raits, T. Bicheroux, 


20,315. Fipre Preparinc Macuines, J. L. Acosta, 
London. 
20,316. Ececrric Licutine, H. Clegg, West Norwood. 
20,817. MaLr Liquor, A. Kerschbaum, F. J. Z B. 
trassnicky, aud R. Schmeidel, London. 
20,818. TreaTMENT of Orgs, A. Guthrie and R. F. 
acfarlane, London. 
20,319. Sussectine Liqurps to the Action of Arr, G. 
Burdekin, jun., don. 
= Cueckina Receipts of Money, E. Druce, 


mdon. 
20,321. Penciis, C. Wilkinson, London. 
20,822. CompinaTion InvaLip’s CHair, &c., C, EB. 





series of runs at various speeds 


were made upon 


a Catcutatinc Apparatus, L. R. Higgins, 

ndon. 

20,824. Liqguip Sprayisc Apparatvs, W. Soutter, 

20,825. Brick Kuns, BE. 8. Jones and J. Le 
London. : — 


20,326. Coin-rFrEED and similar Mecuanism, J. H. 

ken, London. 

20,827. Manuracture of Parer Baas, A. Davidson, 
London. 


20,328. Bepsreaps, H. Heal, London. 

20,329. Manuractung of Kwitrep Vesta, J. Smedley, 
London. 

20,330. Gor Ciuss, E. A. Walker, London. 

20,331. Caps, C. Vero, London. 

20,882. Fine Extinocuisuers, I. L. Carr and G. W. 
Williams, London, 

20,833. Protective EvecrricaAL Apparatus from 
Liocutnine, C. E. L. Brown, London. 

20,334. Inpexes for Boxes, F. Bowman and C. D. 


. on. 
20,385. Sroprinc Runaway Horses, L. Chauvin, sen., 


mdon. 

20,336. Lace, R. Raffety, London. 

20,837. MACHINE — driven by CompressepD Arr, R. 

e Ww, on. 

20,338. BiLL1aRD TaBuEs, A. Woebs, London. 

20 839. Waste, G. C. Baker, London. 

20,340. Furniture Castors, C aud E. 

Barlow, Manchester. 

=“. Gaszovus Fuet, P. A. Fichet and R. Heurtey, 
8 


20,842. Apparatus for VenTiLaTinG Burtpines, O. 
offman, Manchester. 

20,342 Des.ivery Nozzvzs for Sprayers, O. Hoffman, 
Manchester 

20,344, Uritisinc Waste Mareriats, J. Teer, Man- 
chester. 

20,345. APPARATUS 
Thomas, Live 
20,346. MetHop of Prore.iinc Torreposgs, P. Pinck- 
ney, Southsea. 

20 347. Humipiryine the Arr of Rooms, G. Ashby, 
Manchester. 

20,348. ELecrric Batrery Ces, R. J. Black, Man- 
chester. 

oe InpicaTor for O11 Lamps, T. J. Jackson, 


ublin. 
20 850. Stace ILLusion, C. Hertz, London. 


-~ Traw.ixc, T. Davies and H. 


11th November, 1892. 


20,851. OpTarninc BLoop-aLBumEN, C.8. Roy and C. 8. 
errington, bridge. 

20,352 Seats for Usk when CLeaninc Winpows, R. 
Craig, Glasgow. 

20,858. Weicnixc Instruments, W. J. Donbavand, 
Manchester. 

20 354. Coms, G. B. Batten, London. 

20,355. MILKING Apparatus, T. Carroll, Birmingham. 
— Date CaLenpaR TELL-TALEs, C. J. Holaship, 


irming’ 
20,357. ANGULAR Hoxe Borino Too., T. W Barber, 

Hastings. 
1 eens Hoists, & , T. W. Barber, 

astings. 
a Cuavucks for Larues, T. W. Barber, 


astings. 
20,860. Execrric Arc Lamps, R. A. Goodman, Halifax. 
20,361. SignaLLina on RaiLroaps, F. W. Hirst, Hud- 

dersfield. 
— Prorectinc Bores of Guns, Q. B. McLellan, 

iw. 
— PERAMBULATOR Fittines, E. James, Birming- 


20,364. Door CLosinc Appiiances, 8. Hill and R. 
Hodges, Birmingham. 

20,365. Stzam Hammers, F. H. Stacey and H. Wilkin- 
son, Sheffield. 

20,366. Wire Spokes, W. Kendall and A. W. Perkins, 
B ham. 


20,367. Gotr CLuss, J. D. Dunn, Merton. 

20,368. ‘‘Irnons” of Go_r Cius;, J. D. Dunn, Merton. 

20,369. Butron Attacuixc Macutnes, J. M. Sellers, 
Keighley. 

20.370. AppaRatus for ADVERTISING PurRPosgs, T. Niell, 
London. 

20,871. Ex.ecrric Raitway Sionat, A. G. Burrell, 


effield. 
20,372. Hats, F. W. Cheetham, Manchester, 
20,878. Manoracture of Fire Licaters, W. G. Hay, 


a 

20,874. Preumatic Tire ATracHMENT, G. E. Haworth, 

Bowdon. 

— TOBACCO-8MOKING EKconomIseR, J. Warburton, 
kinfield. 


20,376. Power Lawn Mowers, &, W. P. Green, 
Bradford. 

20 377. Coucn Mixrturgs, W. W. Sleight, Leeds. 

20.878, Fixinc PeramBuLator Rouuer Buinps, R. C. 
Nichols, Manchester. 

20,879. Worp-BuiLpina Apparatus, J. H. Sutcliffe, 


pley. 
— —— for Drain, Gas, &c., Pires, J. Weeks, 


20 381. Water Suprpty Apparatus for C.osets, J. 
Shanks, Glasgow. 
— Miuirary SHovet and Pick, C. L. Spencer, 
lasgow. 
20,883 Incot Movutps, C. J. Bagley and L. Roberts, 
Stockton-on-Tees. 
20,384. GocGLEs with Fitx BLE Lenses, W. Vale, Bir- 


mingham. 

20 885. Sprinc Roux for Journa Boxes, J. W. Hyatt, 

ancheater. 

20,386, Enoing Packine, J. Currie, Glasgow. 

20,387. BLockine Fe.t Hat Bopizs, J. K. Mills and T. 
Ashworth, Manchester. 

~—_ FasTeninc Down Corks, J. Entwistle, Lanca- 
8 


ire. 
20,389. TroLures for Mings, C. W. Roberts, Blaenau 
Festiniog. 
— Looms for Weavine, F. C. Crawford, Manches- 


20,391. Packine for Guass Borries, G. Striiwer and 
W. Wohlrabe, Berlin. 

20,392. Curtine Tonos, G. Schneider, Berlin. 

20,398. Envecorss, F. F. 8. Kelsey, London. 

20,394. MaNuracTuRE of Paptocks, J. Mills, Birming- 


20,395. Seaneee of Bicyctt WHEELS, H. Weatherill, 
chester. 
20,896. Hincep Hanpies or Joints, W. H. Hall, 
Sheffield 


20,397. Preumatic Tires, R. E. Phillips.—(Z. Holt, 
Germany.) 

20,898. DiscHarGine Water from Generators, D. B. 
Morison, London. 

— Srartixe, &c., TRam Cars, &c , T. Charlton, 


on. 
—_ SounppoarDs of Pranorortss, T. Vetterling, 
on. 
20,401. Branpinc MarTEri4Ls, 8. G. Browne and H. T. 
‘ewe, on. 
, T. Baker, W. G. Blow, and H. Godfrey, 
on. 
20,408, Cycte Crank for Bicycies, J. Hanman, Bir- 


20,404. Composition, J. McDonnell, London. 
—_— Top for WHEEL-BARROWs and Caris, C. Cox, 
on. 
20,406, Fisninc Reis, W. O. Freeman and ©. W. 
Howard, London. 
me Horse Boots, F. S. Perkins and H. Stanning, 


don. 

—, PousHine, &c., Leatuer, G. B. Lister, 
ndon. 
20,409. Mink Separators, F. W. Golby.—(S. Jcnsson, 
Denmark. 
20,410. Exrractinc Ow from Grain, F. W. Golby.— 

(A. Minne, —. 
20,411. CLEANING mp Cuimniys, A. Schiller, 





g, London. 


20,412. Parenr Wepos and other Locks, J. Ka: 
Loudon, 1 ” 


20 4138. Exprosion Enornes, T. Ryland, London. 
20,414. Veuep ArriFiciaL Strong, P. A. Moreau, 


mdon. 
20 415. MicropHongs, J. T. Gent, A. W. Staveley, and 
I, hi Parsons, London. 


204 Puotocraruic Macuines, W. J. Baker, 
on. 

20,417. Samp.e Box, H. Poths, London. 

20.418. Macnetic Watex Gavuces, L. Kleritj, 


London, 
20,419. Picktinc Iron Piates, Woodhouse and Raw- 
son United, Ld., and W. 8. Raw: London. 
20,420. Apparatus for Loapine Coat, H. 


20,421. VeLocirzpss, J. Ragoucy, London. 
20,422, Ain Pomps, Siemens Bros. and Co., Ld.— 
Messrs. Siemens and Haleke, Germany.) 


20,423. New CoLourina Mairers, &c., J. Rohner, 
Lond: 


Ktipper, 


on. 

20,424. Fotpinac Mecuanitm for Printinc Macuines, 
R. C. Annand, London. 

20,425. SHextT Metat Puppine Basins, J. F. Chapman, 


ndon. 

20,426. Cigar Hoipers, H. Parsons, Londen. 

20,427. Batu VaLvxes for Cisterns, W. J. Ingram, 
mdon. 

20,428. CanpLe Guarp, W. Hiller, London. 

:0,429. Uritisinc Heat of Zinc Works, A. J. Eli.— 

(M. A. Braconnier, France.) 

—, Sme.tinc Copper, I. J. and R. Monger, 


on. 
— Cootinc Ovens, T. H. Bell and W. Ramsay, 


on, 
20, -, New AtLvertTising Mepivm, R. 8. Earp, 
mdon. 
20,433. Tosacco Pires, A. J. Boult.—(M. and —— 
Thewald, Germany ) > 

E. P. 


20,434. Kort Paper Ho.pers, 
London. 

20,425. Tram Car Seat Aprons, J. B. Black, Man- 

chester. 

20,436. VeLocipepgs, P. Mercier, London. 

20,487. Lawn Sprinkuers, D. C. Wilgus, London. 

20,488. Drivine Gear for Cycizs, T. J. Sloan, London. 

20,439. Cuarr, E. Druce, London. 

20,440. Boxes, P. R. Allen, London. 

20,441. Tires, 8. D. and H. D. Pochin, London. 

og for Szcurinc Dovurs, £. G. Rassinier, 

mdon. 

20,443. TazRmomerers, J. J. Hicks, London. 

20,444. Fast Cotours, P. A. Newton.—(The Farben- 
fabriken vormals F. Bayer and Co , Germany.) 

20,445. ELectRic Meters, C. Raab, on. 

20,446. ADVERTISING upon CarH ReoisTeRs, C. Leni, 
London. 

20,448 Meta.uic Ceriines, W. W. Horn.—(W. W. and 

R. H. Old, United States 

20,449. Protection for CaickeTinc Gioves, F. Bryan, 


on. 

20,450. Boppts Wixpinc Macuines, O. Lever and W. 

8. Grundy, London. 

20,451. Macuines for Knirrina Lert and Lezrr, E. 

Dubied and Co., Ww. 

20,452, WaItzHEAD TorPepo Directors, W. G. Wilson, 
London. 


20,453. Stzam Boriers, W. M. Walters, London. 
a TRANSPORTING RECEPTACLES, W. A. Bowie, 


on. 
20,455. SkeDapp.ts, G. Willoughby, London. 


Saunders, 


12th November, 1892. 
20,456. Paint, H. P. T. Dennys and W.L. L. Grant 
Lond 


on. 

20,457. Hat-BaND Fastener, G. Turner, B: ham. 
20,458. AvroMaTic WaTEeR Sorrener, W. E. Taylor, 
on. 

— Maxine Fur Hart Bopirs, E. T. Robinson, 

an . 
20,460. SuppLyina Fur. to Furnaces, J. Whitehead, 
Tottin, 


on. 

20,461. ADVERTISING MeEpivums, P. T. Lester and P. T. 
Lester and Co., Ld , Birmingham. 

20,462. Got¥ CLuss, G. Strath, Manchester. 

20,463, Wirz, W. H. Johnson, Manchester. 

“— Matrresses, J. Middleton and H. Horwood, 


2,465. Frames of Turninc Saws, H. W. Hinds, 8t. 
Heliers, Jersey. 

20,466. CurTinc-ouT EMBROIDERED MaTEexiAL, A. Com- 
bault, London. 

20,467. Lampa, G. W. G , jun., London. 

20,468. Pocker Spirit Levers, E. Martin, Bir- 


g 6 

20,469. Cycre Lamps, C. A. and F. J. Miller, Bir- 
mingham. 

—_ Simp.e Flower Houper, F. Mcllvenna, Liver- 


poo! 
20,471. Takinc-up Motion on Looms, A. E. Walker, 
Halifax. 


20,472. Oyster Opzners, R. L. Tapscott, ee 
20,473. MacuineE for Makin Pipes, E. Oehrle, Bir- 


ming e 
20,474. SHuTTLE CHECKING Appuiaxces, A. Pillirg, 
Halifax. 
20,475. CoMPREssING Piston Rixos, W. H. Hardy, East 
ae. 
“—, OULDED MatTeriaLs, R. E. B. Crompton, 


on. 

20,477. VeLocirepe Spoke Sprinc, H. Bate and J. 
Mitchell, Manchester. 

20,478. CHarainc Switcu and Cut out, R. Carryer, 
London. 

20,479. Gym~astic Apparatus, H. F. Woodgate and 
E. Sandow, London. 

20,480. Tarcet, A. Fieldsend, Lincoln. 

20,481. Or Cans, P. H. Marriott and T. D. Ward, 
Manchester. 

20,482. Row ocks, J. Linkleter, Tynemouth. 

20,483. Looms, W. Low, Dundee. 

20,484. Drac for Warp Beams of Looms, R. Scott, 


jundee. 
20,485. Burner for Miners’ Sarety Lamps, T. O. 
Robson and M. W. Brown, 


ERAMBULATORS, & c., H. Ingram, Wolver- 


20,488. CLosine an ELectric Orrcuir, F. W. Webb ard 
A. M. Thompson, Crewe. 

20,489. Oxipisinc Liquips by Execrricity, A. B. 
Woakes, London. 

20,490. Formine Wrre Nats for Boots, J. Boothman, 


‘anchester. 
— Mincine Macuines, E. de Pass.—(L. Genevois, 


YY. 
20,492. UFACTURE of ORNAMENTAL Faparics, W. T. 
Ox. n. 
20,498. Cur.ine Hair for UpHorstery Purposes, D. 
Black, G! Ww. P 
20,494. Firterinc Water, &c., D. A. Rankine, Liver- 


20,495. PRoPELLING Rowrne Boats, G. C. Downing — 
(J. Flisseau, France.) 

20,496. ARTiFiciaAL TeETH, OC. A. Pattinson, London. 

20,497. Propuction of PHARMACEUTICAL COMPOUNDS, 

. A. Newton... (The Farbenfabriken vormals Friedrich 
Bayer and Co., a 

20,498. Manuracture of Cyrmipinr, &, C. D. Abel. 
—(Messrs. Haarmann and Reimer Vanillin-Fabrik, 
Germany.) 

20,499. Manuracture of Mono Carson Acips, C. D. 
Abel.— (Messrs. Haarmann and Reimer Vanillin- 
Fabrik, Germany.) 

20 500. Sewer Guuures, E. Bindewald and A, Tein- 
Turier, London. 

20,501. SypHon Cisterns, H. Leah, Birmingham. 

20,502, Skatrs, E. Carr, jun., London. 

pee, Sera Door Apparatus for Lirts, R. Alstor, 

mdon. 





London. 


20,504. Mxcuanrams, A. P. D. Leval, London. 
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20,505. ALTERNATING CURRENT Morors, W. oy Wise.— 
(The Maschinenfabrik erland. 
20,506. Propuction of DYE-STUFFS, B. Willcox. —({ The 
Badishe Anilin and Soda Fabrik, German: 

20,507. 


20,509. Moror, M. W. Lowinsky, — 
20,510. sey Boats, B. C. Scott, Lond 
20, — Sazep, C. Burgon — H. Burgon, 


on. 
20,512. Inx, G. M. Keevil, London. 
20,513. Preces for the Game of Cuess, &c., J. Davies, 


London. 
20, oh ang Bevts, Lire Rarts, &c., C. Pilkington, 


20,515. Osrarntnc Copres of Documents, G. Donaldson, 
Ha ick, N.B. 
20,516. Ripinc Hasits and Sxrers, C. E. Bradley, 


on. 
— Casxu Reoisterrnc Macurnss, E. N. Foote and 


J. , London. 
— Case Reorsrerrnc Macuines, J. J. Range, 


on. 

20,519. Cycte Drivine Mecuanism, A. T. Andrews, 
Birmingham. 

—_ Inxstanps, J. Setten and F. Durward, Bir- 

ous Ss Ratcuer Mecuanisé for Pomps, R. J. Werner, 


20,522. ‘ovens, H. 8. Maxim, London. 

20,523. Vevocirapes and like Venicizs, H. 8. Maxim, 

20,524. “Braxts for Ve.ocirepes, B. Naumann, 

20,525. on Gavegs, F. A. Hopkinson, London. 

20,526. Vevocirepes, G. F. Redfern.—(P. Ambjorn, 
Comte de Sparre, France.) 

20, ee for PLayinc Games, P. Everitt, 


20,528. Supportine Fiowers and Piants, F. 0. Meyer, 


London. 
14th November, 1892. 
20, — S Perpetual Buiortine Pap, &c., H. Fitch, 


20, = Atracuinc Knos Enps to Tusgs, T. Noble, 
20.581, Srmixo Apparatus for WHEELS, I. M. Bourke, 


20,532. Fastener for Broom Heaps, H. Hopkins, C. 
oo ae, and W. E. Pitt, Staffordshire. 
588. Toot, H. Hopkins, C. Clegg, and W. E. Pitt, 


ire. 

20,534. Cricket Srumps, A. Thompson and T. Heath, 
London. 

20,535. Trees for VeLocipepes, I. W. Boothroyd, 


ion. 

20,536. ArracHine Fritts to Biousss, F. Megarry, 

near Belfast. ; 

20,537. Lamps for VeLocrrepes, B, Barton, C. Arnold, 
and T. Devoil Birmingham. 

> Smatt Parcet Cargrers, J. B. Nicholson, 


20,539. a for Carriaces, H. and T. Walker, 
Leeds. 


20,540. Fotprinc Ur Vetocirepss for Transport, L. 
il, Southsea. 
20,541. Srenenemve. Conpensers, J. and H. Whyte, 
and A. W. - Cooper, Dundee. 
20,542, ToorHED Gzarinc, T. Humpage and H. I. 
Jacques, Bristol. 
20,543. yoy oe. Fisuinc Purposss, C. Laight 
and W. b's Cross. 
20, we PNEUMATIC aon and Vatves, T. J. Haslam, 


20545. Ranway ¢ Cuarrs, B. Taylor and J. F. Mac- 
01 
20 546. Fastesinc Tanos to Kxrvzs, B. W. Ramsden, 


Sheffie 
20, _ foe of Waste Oxinx of Iron, T. Harris 


uncorn. 
— MENTHOL Cones, F. Keller, G 
20,549. Pweumatic aie 8. Smith,  D. Glen, and 


20.950, Roruny 

‘ARY conten or Morors, G. W. Roth 
*yhiteheren, nay i 
20,551. Door Hanxpizs, W. McGeoch, jun., London. 

20, 1552. Teas Sieerer Cxzair, G. Guite a and G. Mills, 


20,553. Dyzmvc, C. 8. Bedford, Leeds. 
20,554. —_— Leap, G. Johnson and J. W. ©. Pass, 


20,555. a? Rop Evss, A. A. Woodward, Birming- 


20, 1556. APPAR <a for Hypravtic Pressure, J. Long- 
wo 
20,557. "Broocus J H. and E. J. Timings, Birming- 


20,558. * Wipexma of Brains, F. W. Hohrath, Berlin. 
,559. AFFIXING ApHEsIvE Stamps, C. A. Barnes, H. 
8. Broadbent, and R. B. Rider, Liverpool. 

—" Turyxinc and Bormsc Latue, J. H. Evans, 


20,561. Stawps on Sprsninc Frames, W. Scott and J. 
Mackie, Belfast. 

20,562. CLosets, E. A. Sharp, London. 

20,563. Lapy’s Hat Box, A. Schreiber, London. 

20, 554. Neck Yokes, L. W. Rothrock, London. 

2),565. CoINn-CONTROLLED ‘APPARATUS, W. P. Thomp- 
oe — M. Ducker and H. D. Dumont, United 

tates. 

20,566. Kwrrtinc Macuryes, J. Johnson, London. 

20,567. Mecuanicat Toy, J. R. Hughes, London. 

20. = gama for STERILISING Water, D. Grove, 


20,569. ConsTRUCTION of fgg J. Neate, London. 
20, 570. ee Cases, J. G. Gray, United States of 


‘Ameri 
20,571. ca Cover for Ciosets, F. W. Golb: 
eZ. Munde, Germany. “ 
20,572. CLEANING Senaaso Pirzs, W. Pitt, London. 
20,578. Temporary Bixprses for Lerrers, B. J. B. 
Mills._{ V. Astier, France.) 
20,574. Syrinces, A. B. Cruickshank, London. 
20,575. Metatuic Packine for Piston-rops, 8. Schnack, 


mdon. 
— Stanps for Suprortine Cycies, 8. Heines, 


ndaon. 
20,577. Viotins, A. Petterson, London. 
20,578. “ces Fastentnc for Boots, W. Brown, 


20, 4 ag from Steam GENERATORS, 
D. B. Morison, Lond 
20, 580. VELOCIPEDES, 61 B. Cole, 8. J. Osborne, and J. 
F. McAndrews, London. 
20,581. Stzam Borter Fives, J. B. Bradshaw, London. 
20,582. Manvuracture of Boots and Sxoxs, H. C. Gros, 


London. 
20, ‘2 oggmama for Domestic Grates, F. Scholefield, 


20,584. Pwevmatic Tree, W. H. A. and J. G. A. 
Kitchen, Lancashire. 
20,585. Pocker Cases for Matcu-soxes, J. Zsigmond, 


don. 
20,586. Rute with ParaLiet Motions, F. Steflitschek, 
London. 
20,587. CrusHING and DiscHarcine CLinkers, P. Bony, 
London. 
20,588. Prrcussive Rock Dritis, G. 8. Corlett, 
London. 
—, Cork Currers, J. Cuypers and A. Bailly, 


ion. 

20,590. .—~ aa, on VecrTation, R. H. Cour- 
tenay, 

» = Leoxaee 3 Norts, F. Mottershall, London. 

592. Door CLosine Apparatvs, L. Loets, London. 

20 593. AvToMaTIC DISINF£cTING 'APPARATUS, F. Rose, 
London. 

20,594. Bronzinc Macurne, J. Jab, London. 

20, 1595. EVAPORATING APPARATUS, F. W. and £.G. Scott 
and F. W. Scott, jun., London. 

20,596. Fisuine Apparatus, J. E. Harris and W: 
Garden, London. 





20,597. ArracuMENT to VeuiciEs, F. Selby, London. 
— Exrorric AccumuLators, C. Therye and A. 


, London. 
20, (509. Connzctixc Srraps, J. and P. T. Broughton, 
ndon. 

20,600. Curntnc, &c., Foor Ror in Saeer, J. Mann, 
London. 

20,601. pr wy for Macuine Hair Brusues, M. Bow- 
man, 

20, 602. Beit own, C. Britcher, London. 
20,603. Fastenine of Doors, &c., D. L. Salomons, 
London. 
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20,604. Repair of Pyeumatic Tires, J. J. Mason, 
London. 
20,605. Securinc Stream Borter Tuses, J. Phillips, 
London. 


20,606. Execrric Arc Lamps, C. A. Day.—(7he Higham 
Blectric Company, United States.) 
20,607. BrcycLe Winter Mup Guarp, N. P. Fowell, 
Kenilworth. 
20,608. Non-corrostve Meta AtLoy, J. H. 8. Bradley 
and R. @. Henchley, London. 
20,609. Brick Carrier, W. J. Best, Yorkshire. 
20.610. TetrpHone Circuits, G. L. Anders and W. 
ottgen, London. 
20,611. Governine Execrric Morors, B. J. B. Mills.— 
(R. Lundell, United States.) 
20,612. Warpine Mitis, G. Clegg, W. Craig, and J. 
Robinson, Halifax. 
20,618. Carpinc Macuine Bearinos, W. H. Broughton, 


an % 

20,614. Omrrment for the TREATMENT of HEMORRHOIDS, 
W. Boddy, Brad: 

20,615 Manvuracrure of Hosiery, G. F. Sturgess, 
Leicester. 


20,616. Sort Dravont Fore UNpercarriace for 
Lanpavs, . J. Baldwin, Liverpoo! 
20, — Apparatus for Inrusinc Tea, J. M. Young, 


lasgow. 
20,618. Fancy Stitce Sewrxc Macuines, W. A. Robert- 
son, Ireland. 
20,619. Tusz Expanpers, W. T. Eades, Birmingham. 
20,620. Rotary Hanp Camera, W. H. Jecheen, Bir- 


20, Th Execrric BURGLAR Avarms, H. Wilson and N. 
Schwab, Manchester. 

20,622. Dritt Piovans, W. Meinsh Manch 

20,623. Securmrc Winpow Sasues, W. J. and E. Free. 
man, London 

20,624. BrarTOHixa Hives, D., 8. R., and J. D. Clay, 


East O 
20,625. a E. Dean, London. 


20,626. Means for Covp.ine PipEs, R. A. Bradshaw, 
Py = Esc. J. Wyld and E. Th 
627. = aPEs, J. Wyld an . Thompson, 
Sheffield. i 
20,628. Lizz Licut Apparatus, W. Lawson, Man- 
7“. Raves for Ris-pornts of Umsre.yas, W. Jedeck, 
— Portaste STEP Exgvator, J. Walmsley, Brad- 


20,631. Frre-pLaces, W. T. Mitchell, Glasgow. 
20,682. Venritatinc Apparatus for Burs, J. Howden, 


Glasgow. 

20,688. Apsustinc Piates of Spixninc Frames, J. 

Barbour and T. Middleton, Belfast. 

20.634. Supportinc Umprecias, &c, A. Bachmann, 

on. 

— Prrt Jormts, J. Vevers and G. 8. Fitt, 

20,636. Box, T. H. Hundley and F. C. Woods, 
London. 

20,637. Insutators, D. Rylands and B. Stoner, 
Barnsley. 

20,638. Stor Neepie, E. J. Price and J. Vipon, 
Middlesbro: 

20,639. KippERMINsTER Carpets, A. and J. Morton, 
Glasgow. 

20,640. Gor Crus, W. D. Ross and J. Gillespie, 
Edinburgh. 

20,641. Execrric Licht APPARATUS, 
London. 

20,642. Corrins, J. B. Furniss, Brighton. 

20,643. Temperinc Stee, Wire, H. E. Hodgson and 
W. Bottomley, Cleckheaton. 

20,644. Inon or Try Waste Bucket, W. Binns, Burnley. 

20,645. Hor Warer Apparatus, J. F. Simmance, 
London. 

20,646. Lamps, J. and H. Lucas and J. Perry, Bir- 

Keith, 


20,648. ‘Vessets for BorLixc Fruit, H. Faulder, Man- 
chester. 





G. Murray, 


20,647. ConTROLLING Water Svpriy, J. 


20,649. PaorocraPpuic SautTrers, A. 8. Newman and 
J.G London. 
= Cycitz Lamps, W. Sharp and W. Sharp, Bir- 


20,651. Bepsrzap AtrTacHMentT, W. R. Lane and J. 
Hall, Birmingham. 
ee Haxp Workinc Pranet, J. Dawson, 


Lon 

20,653. Rockinc Horszs, F. G. Keene and C. J. Reeve, 
London. 

20,654. Toy Saow with Movaste Ficures, A. Seclig- 
mann, London. 

20,655. Hotpinc Movutus of Sacxs Open, W. H. 
McDowall, Lon 

20,656. Kitws for Bricks, &., W. and J. Oakes, 


mdon. 

20,657. Impatinc Exasticity to Fioors, A. W. Ram- 
mage, on. 

20,658. Ruter and Pen Tray, &c., A. J. Wheeler, 
London. 

20,659. Scuoot State Cieaninc Device, J. Holt, 
Manchester. 


‘ani q 

20,660. Urizistnc Heat, J. E. Weyman and G. W. H. 
Ellis, Sheffield. 

20,661. Prez, E. G. Stidder, London. 

20,662. WHEE. for PeramButators, J. B. Abercromby, 


on. 
20,663. gad for Cyc.ists and Gymnasts, C. Terront, 


20,664. Wresews yr P. A. Newton.—(R. 
Hoe and Co., United § 
20,665. Worm Gear, : v Welsh, London. 
20,666, ELECTRO - MAGNETIC ALARM, P. Rabbidge, 
London. 
20,667. Sewinc Macutines, C. G. Hill, London. 
20 , Device for Opentnc Ecos, G. IL. 
on. 
20,669. CycLe WueeExs, J. Dunham, London. 
20, i670. TeLerHone SwitcH Devices, Sir C. 's. Forbes, 
don. 
20,671. Cycixs, H. C. Bull and C. Rawle, London. 
20, i672. Ra Rattway Rowe Stock, L. McLaren, 


Hurst, 


20, olen Ramway Porsts and Sicnars, C. Hodgson, 
20,674. Srurrinc-pox Packine, A. J. Boult. —(H. 
Herzenskron, Germany 
20, * eee Cycue Rims oa Tires, H. and A. H. Faulkner, 
20,676. Tecanene the Erriciency of Motor F.v1ps, 
W. L. Saunders, Liverpool. 
20,677. Tanntinc Mareriats, M. Heftler and G. 
on. 
20,678. WEIGHING Macuiyes, L. Stollwerck and P. 
rr, on. 
—— PRINTING Macic LANTERN Siives, C. 8. Scott, 
on. 
— Hypraviic Prorvutsion of Vessers, B. Davies, 
on. 
20,681. CanreT Sweepers, R. Haddan. —(The Bissell 


Carpet Sweeper Company, United States.) 
682, Perco.ators for — Om, R. Haddan. 


Pinkney, London. 
20,684. Raismne and AERATING of Dom, F. W. Wright, 





20,685. Frusn Cisterns, J. W. Bramley and J° 
Deighton, London. 


20,686. Apparatus for Lowegrine Suips’ Boats, J. 


Hayes, London. 

20,687. Gar-courL M. M. Decker, London. 

20,688. Sticky Fry-paPrer, W. W. Horn.—(0 and W. 
Thum, United States.) 

20.689. Down-praucHt Furnaces, 0. D, and 0. D 
Orvis, London. 

20,690. VALVE-oPERATING MecuanisM, H. H. Lake.— 
(J. W. Ogden, United States.) 

— Mosquito or Insecr Hoop, E. J. Smout, 

mdon. 

20,692. Provectites, H. H. Lake.—(Z. Gathmann, 
United ee 

20,693. Lamps, F. Hansen, London. 

20,694. VeLocrpepes, D. F. M t, Londo: 

20 695. Launcuine Torpeposgs, H. H. a mi. B.G. 2 
Canet, France.) 

20,696. \ eaten G. Bray and J. 8. Simonds, 


ni 
we ‘Onpaanon Brercu Mecuanism, H. H. Lake. — 
ar ie . G. A. Canet, sie nag 
698. Lamp, H. H. Boyle, don. 
20, ‘08. Composition for MAKING Breap, J. J. Wilkins, 
London. 


20,700, Lrowraxa Trains by Execrricity, D. Jones, 
ndon. 

20,701. Steam Generators, Z. C. ¢. Basen, London, 
20,702. Boor Rack, T. Barrett, London. 

20,708. Crucipyes, C. Kin; King: London 

20,704. Fisnine Nets, L. 
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20,705. Spoons, F. Fidler, Sheffield. 

20,706. Mannote Covers, W. Warner, Nottingham. 

20'707. Lapis’ Be.ts, W. A. and W. J. Bancroft and 
E. Owen, Birmingham. 

20,708. Fire-oRa T. 8. Payne, Swansea. 

20,709. NcLineD Gas Rertorts, L. Van 
Vestraut and M. Graham, London. 

— Cuarcrnc Gas Reroxts, L. V. Vestraut, 

don 


20,711. SemapaeeD, C. E. Cochrane, London. 
20,712. SIGNALLING Appuiance, T. H. and A. E. Goodby, 


20,718. SADDLE Sprinos, J. M. and W. Starley and T. 


Groves, Birmingham. 
= Lamps, A. E. Purrott and E. W. Willard, 


ion. 
» ~~" Sirver, &c., Ones, A. Macdonald, 


20,716. Botrrie Stoppers, A. ‘ T. Taylor, and 
J. Forshaw, jun., Live: 

20,717. Toy, J. Poole and es: ag ap ae 

20,718. Tints for VELOcIPEDES, ‘ke, A . J. Sanders, 


20,719 Sanece Supportinc Frames, T. Middlemore, 
Bi " 
20,720. ee for Teapots, &c., J. Brooke, Scar- 


20,721. As Governors, W. Cowan, Glasgow. 
oe Arracutnc CovereD Butrons, J. Player, 


20,723. , for Mantet Boarps, G. T. Ashton, 
a. 
20,724. WricHixe Mecuanisy, A. and W. Priest, 
Hudd dersfield 

20,725. Hat Lixrxo, W. Gulliver, London. 

20,726. Sapp.es for Cyciss, T. Taylor and D. Sheridan, 
Manchester. 

20,727. Caicxet Bat Hanne, A. King, Nottingham 

20,728. Eveoiass Frames, L. A. Franks, Manchester. 

20,729. Dywamos, J. A. Kingdon and Woodhouse and 


wson Uni 
J. M. H. Gursch, 


on. 

Printers’ FURNITURE, 
Glasgow. 

20,731. Prrntinc Macuines, W. H. and A. P. Dawson, 


20, wn Bearinos for SUGAR-CANE Mitts, D. Stewart, 
20,788. Cr Crcuss, A. Smith and D. Smith, jun., Wolver- 


20,734. Bac Crasp, T. Wyndham. Cardiff. 

20,735. Tza Canisters, G. W. Wilson, Manchester. 

20,736. Apparatus for VENTILATING Buiiprxas, O. 
Hoffman, Manchester. 

20,787. EQuaListne the Srreps of Morors, G. W. 
Sutcliffe, Manchester. 

20,738. — Covers and Enve.orss, E. Miller, 


urgh. 
20,789. 7 Frames, J. M. and W. Starley, Bir- 
a Pweumatic or INFLATED Tires, J. Brindle, 
on. 
20,741. Kerries, G. Clutterbuck and M. A. J. Perry, 


in. 
20.742. Waste Water Fivusnixc Cioset, H. Evans, 
Willenhall. 
ee ee Preventine Cow., H. Watson, Edin- 


gh. 
20,744. DispLay of ADVERTISEMENTS, J. Brewis and A. 
B. Lennox, Newcastle-on-Tyne. 
20,745. Ser Squares, J. Mitton. Manchester. 
20.746. Gas Propvucer. 8 Muirhead, Edinburgh. 
“=. Foor Rests, G. and W. H. Wearing, Birming- 


im. 
20,748. CuLLENDER and Potato Masuer, D. Appleton, 
Manchester. 
20,749. Cuntinc Harr, W. Bown and G. Capewell, 
Birmin, 


r4 * 
20,750. Pewnoiper, W. D. Ross, meets 
20.751. Smokers’ ComprnaTion Pocket Case, T. W. 


ep! » Essex. 
—— Winvina, &c., Yary, P. Smith and 8. Ambler, 
mn! 
20,753. 
Essex. 
20,754. Spoot and Bopsin Horpers, H. A. Bates, 
London. 
20,755. Moustacue Guarps for Spoons, B. Barnett and 


W. King, Glasgow. 

20,756. Sueet Meta Tostnc, W. Hillman, London. 

20.757. Vatves for Preumatic Tires, 8. H. Stubbs, 
Manchester. 

20,758. Pweumatic Tires, T. J. Haslam, Dublin. 

20, "759. PREVENTING TRAINS PASSING Sicwas, 8. Taylor 
and W. Naylor, Sheffield. 

20,760. Cuimney Tor, J. Neate, London. 

20,76 1. Foo SIGNALLING APPARATUS, W. B. Barker, 


Fixixg VENETIAN Burps, T. W. Mepham, 


mdon. 
20,762. Brusnes, P. M. Hoo: oy ee don. 
20,763. —— Treg, G. wn and E. 8. Robinson, 


20,764. Meare for Derectixc Poacuers, J. Nash, 


London 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette, 


483,125, Biastixnc Powper, F. Auchman, Graz, 
Austria-Hungary .—Filed May 12th, 1891. 

Claim.— As a new article of mantifacture, a blasting 

compound consisting of malt germs or cvoms, nitrate 
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a 
005,578, Devan = Pzemes Memazz0 Funes, 
a f 8, ver, Colo,— 
P December ih 1001. ah . ; degere.. 
Yaim.—{1) Dust screens having, in combin; 

frame J, two rows of rods or wires , and ond 
fibrous material held between the two rows of rods or 
wires, substan as and for the prspose specified, @) 
Incombination with a metallurgical furnace and a fume 
conduit leading therefrom, a series of removable dust 
screens set across said conduit and formed of a mat- ‘like 
mass of fibrous material held in a frame by slats or 
bars, substantially as and for the purpose specified, 
(3) In a ay ae = a _ metallurgical furnace, q 
ume conduit leadin G in said 





oe 6 








conduit doors g for closing the same, and removable 
screeus arranged to enter said openings G, and formed 
of a fibrous aes held in place by slats or wires, sub- 
stantially as and for the pu specified. (4) The 
combination, with a metallurgtcal furnace, of a stack 
B, leading from the furnace the atmosphere, and 
having a dust chamber B at its base, and one or more 
Biren screens I, formed of a mat-like mass of 
brous ey held in a frame by slats or bars and 
oaid stack, substantially as and for the 
parpowe 
‘ormed of 


(6) Dust screens having a mat 
ne a wire secured in _— substan- 
tially as and for the purpose specified. 
483,189, Execrric Meter, A. G. Waterhouse, Hart 
ford, Conn.— Filed January 4th, 1892. 

Claim.—An electric meter consisting of a vessel 
adapted —~ 9 a fluid electrolyte provided with 
over one or both of 
said Gavin. said coll being p d with a 
tube or gas leading from the upper interior of 


the gas collector, having the elements within itself for 











discharging the gas | from Ay sd collector eter a certain 
amount has been a float 
placed within said gas pad and being provided 
with connections through which the movement of the 
float is imparted toa ,» Subs 
tially as and for the purposes set forth. 


483,192: Corrucatine Macuing, J. White, Allegheny. 
—Filed April 9th, 1892. 

Claim.—{1) The herein described rolls for corrugating 
or crimping metal, consisting of a double- oe 
corrugated male roll in wi 

ir of corrugated single-bevelled ‘rolls forming the 

wn sad element, Substantially as described . (2) Ina 

z the bination of a double- 
bevel ied male roll, a pair of single-bevelled rolls 
operating therewith, and a work guide fitting snugly 

















between the said single-bevelled rolls and having 4 


longitudinal ve formed therein for the ee of 
the work, su! wy as described, (8) Ina corru- 
gating e, the combination of a double-bevelled 
male roll, a of single-bevelled rolls operating 


therewith, and a work guide fitting snugl —— tween 
the said single-bevelled rolls, and having side recesses 
and a longitudinal groove, substantially t as described. 








Epps's Cocoa.—GRATEFUL AND Comrortine.—"' B 
a thorough knowledge of the natural laws whic 
ion and nutrition, and 


ern the operations of 
c: a careful [Replication of the fine med rx es of well- 
selected Cocoa, Mr. Epps has ded our breakfast 


tables with a delicately flavoured t A gg which may 
save us many heavy doctors’ t is by the 
——- = of 1 — of Y = a om 
on ma: gradually it up until strong enoug: 
resist oney tendency to disease. Hundreds of iste 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may esca| 
fatal shaft by ki ourselves well f 
nourished 


in packets, i—'' James Epps aYD 
0o., Homeopathic Chemists, London.”—ApvT. 











Die. 2, 1892, 


THE ENGINEER. 


473 





—— 








AMERICAN COMPETITION IN SHIPPING AND 
SHIPBUILDING. 


Our remarks upon this subject which appeared in Tux 
Enatnger of the 2nd September have attracted some 
attention upon the other side of the Atlantic, where the 
seem, upon the whole, to have been received with approval. 
The Engineering News of New York, under date of 
October 6th, says that “ in commenting on the present 
activity in the United States in the shipping and = 
building interests, Taz ENGINEER discusses at some length, 
and with rather unusual fairness, the probable importance 
of the recent awakening of the shipbuilding interests on 
this side of the water to English industries of the same 
class.” It is gratifying to know that our contempor 

is so well satisfied with our discussion of a subject of suc 
vital importance to the United States and to this country ; 
and we comfort ourselves with the belief that the “ un- 
usual fairness” to which he alludes bears less reference 
to the practice of this journal than it does to those more 
immediately within our contemporary’s local range of 
observation. But be that as it may, the Engineering 
News seems to accept in this instance both the figures 
we have produced and the facts we have commented 
upon, and now only waits to hear what we have to say 
in regard to “ whether the American people are likely to 
recover any considerable part of the large business " we 
now possess in carrying the exports and imports between 
the two countries. 

The annual value of this business has already been 
estimated by us to range from fifteen to twenty millions 
sterling, and it is done mainly in the hulls of ships 
neither built nor owned by Americans. Our contemporary 
admits ‘this is a lamentable showing, and that it will 
take hard work to catch up again.” Still he thinks 
‘what has been done can usually be done again, especially 
by the people of the United States.” Says the Engineering 
News :—'*' We were there with both feet in 1860, when 
the nominal steam tonnage of the American merchant 
marine was 870,000 tons as compared with 502,000 for 
all England; and between 1841 and 1860 our average 
annual increase in tons carrying power was 259,000 as 
compared with 180,000 for the United Kingdom.” And 
then he goes on to point out that, “ with an output of 
iron now exceeding that of England, with unsurpassed 
machine tools, with experienced mechanics, and the work 
accomplished in creating a modern war fleet, the question 
of higher wages disappears, and our shipbuilders even 
now offer to reproduce any of the great Atlantic liners 
at their English costand less." Our contemporary seems, 
however, to suspect his own reasoning, for he allows:—‘“ It 
may be truly said that it is one thing to build a new navy 
with a vast national surplus to draw upon, and quite 
another thing to create a merchant marine that will 
compete with our neighbours across the sea, but that 
must be built and maintained out of private capital.” 
And so he seeks for some other source of comfort and 
encouragement, and findsit in the reflection that America 
“has a continental interior which is still but partially 
developed. iy se has only a small interior, which has 
long been very thoroughly developed. Its whole energies 
are therefore directed to extending its shipping and 
foreign trade. Ours are not, and cannot be for a long 
time to come.” From which we may conclude that 
when the interior of the United States is opened up and 
developed, the ocean carrying trade between the two 
countries will be transferred from our ships to theirs. 

Now, we cordially reciprocate the many kindly expres- 
sions towards this country which are found throughout 
the article under consideration, and we congratulate our 
contemporary upon the general fairness and moderation 
of histone. At the same time, we cannot overlook the 
fallacies contained in his reasoning; and as he “ waits 
with considerable interest to see what view THE ENGINEER 
takes of the question,” we will do our best to indicate 
both his errors and our opinions. We cheerfully admit 
that “ they were there” in 1860, with a higher nominal 
steam tonn than ourselves; but he must remember 
that their ocean steam trade was even then but small, and 
that their excess of tonnage at that time was largely due 
to the oe of river, lake, and other inland navi- 
gation, which to-day finds employment for the great bulk 
of their shipping of all kinds. But was there a smaller 
continental interior to be — up and developed in 
1860 than there is to-day in America? If the diversion 
of their energy to opening up the country will account for 
the smallness of their shipbuilding and shipowning enter- 
prise in 1892, how did it happen that for many years prior 
to 1860 they were actually gaining upon us in tonnage ? 
There must surely be some other cause operating in the 
matter than an interior in course of development. Does 
Mr. Cramp at Philadelphia, or Mr. Roach at Chester, Pa., 
build ships at a disadvantage because somebody else a 
thousand miles away is profitably engaged in farming 
upon virgin soil? If the United States output of 
iron now exceeds that of England, why are they not 
making more of that iron into ships? No one ques- 
tions the mechanical skill of their workmen nor the scien- 
tific ability of their naval architects, but everybody knows 
that almost the only mercantile shipbuilding carried 
on in the United States is in the production of vessels for 
their rivers, lake, and coasting trade; and everybody on 
this side of the Atlantic believes that were it not for their 
navigation laws, which preclude other than American 
built ships from being employed in their coast traffic, we 
should do a large share of the shipbuilding and a large 
share of the carrying in that also. How then 
can the Engineering News believe the United States 
shipbuilders when they say they are able to build Atlantic 
liners at less cost than o ves? If they can do so, 
why do not they? Why did the Americans go to the 
trouble of passing a special Act in their Legislature, em- 
powering them to purchase two Inman liners and place 
them on their Sete could build the two vessels as 
cheaply as we did? Howis itthat the two American owned 
Ccargo- steamers of 9000 tons, just contracted for 


carrying 
on the Clyde, were not built by Mr. Cramp, who would 





have been delighted enough to getthem? No, no! there 
is a reason for everything, and for this thing among the 
rest ; and we will tell the Engineering News what that 
reason is. The United States are, it is true, producing 
an enormous amount of iron and steel annually, but were 
there not a high protective tariff on iron and steel they 
would not produce nearly so much, and what they did turn 
out would not fetch somuch money. We would supply them 
with a portion of their requirements, and at a price 
that would cheapen the remainder. Let our contem- 
porary ask Mr. Andrew Carnegie if this is not the 
case. We venture to say that, despite all that has 
recently been done with public money in the production 
of a war fleet in the United States, the American ship- 
builder will never be able to build ships at a price to 
compete with this country, while wages and materials 
are dear. Their coasting, lake, and river traffic, they 
will, of course, retain, as long as their existing 
navigation laws remain in force, and with that traffic 
they will retain the building of the ships which do the 
work. But the over-sea trade will be done by the nation 
which can do it at the least cost, and the United States 
cannot be that nation while she deliberately prevents her 
shipbuilders from fairly competing in the race for cheap 
production. Itis quite true that she ran away from us 
once, but those were the days of wood. We could never 
build wooden ships so cheaply asa nation having boundless 
virgin forests reaching to the water’s edge; and so it was 
that the New Englander, with his original inventive 
mind and enterprising character, took advantage of 
unlimited cheap timber, and then modelled and rigged 
ships after a style of his own, which for a time beat the 
stereotyped productions of our conservative - minded 
builders upon every point except those of strength and 
durability. 

The days of wood shipbuilding are past, and the 
United States builders are no longer able to take advantage 
of their almost unlimited supply of a material which 
half a century ago was already becoming scarce and dear 
in this country. As we have said, they have, however, 
enormous resources in minerals which, up to the present, 
are also abundant with ourselves. They have thought 
fit to develope the manufacture of iron and steel in their 
own country at a considerable cost. So long as the 
American people have to pay high prices for steel and 
labour, so long will their ocean carrying trade be 
conducted in ships which are uot of American build. 
Probably during that time we in Great Britain will enjoy 
the greater part of that business. 

This, then, is the view which Tue Encineer takes of 
the question, and in offering it for our contemporary’s 
consideration, we at the same time join with him in 
hoping that the rivalry between us, “such as it is, may 
grow more and more generous and friendly.” 








“ OVERBURNT” CEMENT. 


THE discussion that has been initiated in our columns 
by ® correspondent from the Far East—Mr. Hewitt, of 

acao—on the possibility of overburning Portland 
cement, the conditions which may give rise to that 
occurrence, and the alteration in quality of product that 
it may entail, has included expressions of opinion from 
other readers particularly well placed in a position to 
judge, and therefore entitled to consideration, and to the 
elucidation of the problems they present to the full 
extent possible with the knowledge of the question which 
we now possess. 

Mr. Hewitt has in some sense traversed, although dis- 
claiming the intention of so doing, our assertion based 
on the experiments of Dr. Michaelis, of Berlin, that 
cement can not be overburnt in the true sense of the 
word. He quotes in support of his contention experi- 
ments of his own which certainly bear an intimate 
relation to the matter in hand, in spite of the possibility 
of dissenting from the conclusions he draws. In cases of 
this kind no discussion can be usefully undertaken until 
the terms employed have been defined, unless, indeed, 
their significance be understood so clearly by general 
consent that formal definition is superfluous. The root 
of the matter lies in the word “overburnt.” What is 
meant by “overburnt” cement? There are really two 
meanings that may be attached to it, and in the absence 
of the recognition of this fact the meanings of exponent 
and critic may be diverse, and that of either may shift 
from phrase to phrase of his argument, each being un- 
consciously adopted as it best may aid the clinching of 
the proposition he is eager to prove. According to our view 
the meanings are these : ‘‘Overburnt ” cement, in an accu- 
rate and limited sense, is cement ofideal composition, which 
merely by reason of the fact that it has been subjected 
to an extremely high temperature is spoilt, or at least 
deteriorated. ‘‘ Overburnt” cement, in the commoner but 
less exact meaning of the term, is cement, or more pre- 
cisely, clinker, which on account of its vitreous and 
semi-fused appearance seems to have been exposed to an 
extremely high temperature, and is, on examination by 
the usual tests, found to be of poor quality, or even no 
mn to be properly called cement at all. Now, to con- 
clude that clinker of this description is necessarily over- 
burnt is merely an example of rotatory argument. 
“ Overburnt cement is vitreous and bad; vitreous and 
bad cement is overburnt,” the whole thing resting on the 
assumption of what is to be proved, viz., that vitreous 
semi-fused clinker is overburnt. Unless the fusing point 
of the silicates constituting vitreous clinker be known, 
and known to be higher than the temperature 
somewhat vaguely described as the clinkering point, 
or a pyrometer have been inserted into the “ overburnt” 
piece at the time when it was at its highest temperature, 
and its reading compared with that of a similar instru- 
ment imbedded in a neighbouring fragment of normal 
quality, no conclusion as to overburning of the sample 
can be drawn. It may be parenthetically remarked that 
the dubiety that exists on this and other points in the 
practical manufacture of cement, which can only be 


dispelled by the accurate measurement of the tempera- 
ture necessary for and characteristic of the reactions it 
is sought to bring about, is an eloquent plea for the 
extension of the use of the pyrometer devised by 
Le Chatelier, and introduced into this country by Roberts 
Austin, to an industry as complex in principle as it is 
crude in practice. 

Having thus defined what we consider may be meant 
by “ overburnt,” it is right to say that we have used 
the word, and shall continue to do so, in the first or exact 
sense, although with full appreciation of its more frequent 
and vaguer application. It may be taken for granted 
that obvious cases of vitrification from the presence of 
an excess of acid constituents derived from the ash of 
the fuel, or the firebrick lining of the kiln, are by common 
consent excluded from the category of instances of over- 
burning. AJl our correspondents are in this respect in 
accord with the principles enunciated in the article that 
gave rise to their communications. Mr. Hewitt, indeed, 
expressly excepts such cases, and claims that he has 
observed overburning when analysis gave no evidence of 
an excess of acid constituents. Looking critically at 
these analyses, it may be at once acknowledged that the 
difference of the figures expressing the composition of 
the two samples, is almost of the order of magnitude of 
experimental errors, and that this difference of behaviour 
cannot be accounted for by the difference in ultimate 
composition. This is made evident when the ratio of 
the acid to the basic oxides is calculated by the use of 
Le Chatelier’s equations. 

On attempting this, one is at once confronted by the 
difficulty cogently advanced in a contribution to this 
discussion by Messrs. Stanger and Blount, who point out 
that a more detailed analysis is necessary to allow of 
conclusions being drawn with perfect accuracy. How- 
ever, in the absence of this information certain deduc- 
tions may be made with the reservation that, on account 
of this incompleteness of data, they rest to some extent 
on what is an assumption, even though it be well-warranted. 
Taking the figures given by Mr. Hewitt, and assuming 
that in each case the item called “silica” contains a 
negligible amount of inert unattacked sand and clay, and 
that the alumina and ferric oxide bear the ratio to each 
other of 2:1, that being the relation holding good in the 
- “oe find that Le Chatelier’s first equations for (A) 
Ww ; 


CaO + MgO ‘ 
@) g0,+41,0, = 7" 
while that for B is— 
(2) CaO+ MgO _ ous 


SiO, + Al, O, 
The first thing to be noted, as indeed is evident from 
the bare figures of the analysis, isthat the magnesia is 
appreciably higher than is common in English cements 
of good quality. Asuperficial criticism would characterise 
both samples as lower in lime than is usual now-a-days, 
overlooking the fact that the total basicity of the cement 
is not therefore necessarily less, as the magnesia com- 
pensates for the apparent defect. It must be remembered, 
as we had occasion to insist in a former article, that one 
part by weight of magnesia is chemically equivalent to 
1:4 parts by weight of lime, and when this factor is used, 
the total lime, actual and virtual, becomes 62°10 per cent. 
and 63°83 per cent. for A and B respectively. This of 
course makes itself felt in the equations given above, 
and thus the preponderance of acid constituents over 
the amount necessary to form tri-basic silicates is less than 
would be supposed from a cursory inspection of the 
analytical figures, a useful testimony to the value of 
the equations which are the expression of this and 
like relations. Putting the meaning of these equa- 
tions into words, it may be said that if either mixture 
were burnt at an ordinary clinkering temperature, there 
is no reason to apprehend the leaving of any portion of 
the lime or magnesia in the free state from the presence 
of excess of basic oxides. The cement, therefore, if fully 
burnt could not fail to be sound. But according to actual 
observation sample (A) went to pieces on cooling, whichis to 
be regarded as a definite indication of the presence of dical- 
cium silicate, which has the property of spontaneous disin- 
tegration. The probability of the formation of this body is 
evident from the fact, made plain in the equations given 
above, that there is considerably less basic material than 
suffices to form tribasic compounds with both silica and 
alumina. Assuming that they share alike, the mean com- 
position of the silicate will be, for (A) 2°43 Co O, Si O, and 
for (B) 2°45CaO SiO,. Asthere is no reason to suppose 
that a silicate intermediate in composition between 3 CaO 
Si O, and 2 Ca O Si O, exists, substances of the ultimate 
composition given above must consist for (A) of 3 Ca O 
Si O, and 2 CaO Si O, in the proportion of 3: 4, and 
for (B) of 3 Ca O Si O, and 2 CaO Si O, in the pro- 
portion of 9:11. A slightly greater initial tendency to 
“ fall” on account of the presence of dicalcium silicate 
is therefore apparent in (A), but the difference is 
not of itself sufficient to explain fully the results ob- 
served. But it must be remembered that the acid 
and basic oxides present in cement do not necessarily 
behave identically at high and low temperatures. At 
low temperatures, for example, about 800 deg. C., the 
temperature of dissociation of calcium carbonate, and, 
therefore, that at which the lime of the slurry is rendered 
caustic, silica has tolerably vigorous acid functions, while 
alumina, originally in the cold a feeble base, has 
but begun to pass over into the opposite lists. Owing 
to its extreme lack of volatility, it becomes more dis- 
tinctly acid in function in comparison with substances 
less fixed, as a clinkering temperature is approached. 
Bearing in mind that it has been recently shown, 
although the experiment, at present uncorroborated, must 
be accepted with a certain amount of reserve, that silica 
is volatile at extremely high temperatures, it is conceiv- 
able that the grip in which the latter holds its allotted 
portion of lime is gradually relaxed, and under the grow- 





ing stress of the relatively increased affinity of the alumina, 
apart at least of the silica which had previously been 
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in combination with enough lime to form tricalcium | 
silicate, is compelled to relinquish one of the molecules | 
of lime in this body, forming instead dicalcium silicate, | 
the cause of decrepitation as aforesaid. It will be | 
noticed that this explanation differs from that suggested | 
by Messrs. Stanger and Blount, who attribute the forma. | 
tion of dicalcium silicate, concerning the occurrence of 
which there is no dispute, to the attack at a high tempera- 
ture of the coarser particles of unaltered sand, the quantity 
of which cannot unfortunately be arrived at from the 
analyses given by Mr. Hewitt. This explanation appears 
to us tenable; but we have preferred to show that a 
trustworthy hypothesis can be arrived at while implicitly 
accepting our correspondent’s figures, and without dis- 
cussing the probability of their accuracy. There is yet 
another fact, which may rank as one of the causes of the 
difference in quality of two samples of cemeat of similar 
composition, but burnt at different temperatures. It is 
customary to ignore the tendency of ferric oxide to 
assume the réle of an acid oxide in cement; but with 
large increase of temperature of burning it can no longer be 
overlooked. If in this instance it be written into equation 
(1) we have :— 


@) Ca0+Mg0O 


Si 0, + Al, 0; + Fe, 0, 
wherefore, even neglecting the probable relative decrease 
in acidity of function of the silica, we find that the mean 
composition of the calcium silicates produced would be 
227 Ca O Si O,, corresponding to a mixture of 3 CaO 
SiO, and 2 Ca O Si O, in the proportion of 3 : 8, a very 
noteworthy alteration from that of 3 : 4, when the action 
of the ferric oxide was left out of consideration. It is 
surely not surprising if a cement of which eight-elevenths 
of the total lime is present as dicalcium silicate should 
decrepitate and “ fall.” 

We must, perhaps, offer an apology to those of our 
readers interested in cement but imperfectly acquainted 
with the immense advance in precision of thought con- 
cerning it that has been recently made, for the somewhat 
thorny paths along which we have been compelled to 
lead them, and will for their benefit sum up our con- 
clusions in a few plain words. (1) Cement of ideal com- 
position cannot be overburnt ; (2) cement as commonly 
made may appear to be overburnt: (a) by the intrusion 
of extraneous acid oxides, or (4) either by the extrusion 
by the silica of the alumina from the compound it forms 
with lime that is responsible for the initial setting, or by 
the extrusion of the silica in its turn at a yet higher 
temperature by the gradual relatively increasing acid 
functions of the alumina and ferric oxide, and consequent 
formation of dicalcium silicate and “ falling.” 

Finally, with regard to the bearing of these reactions 
and their results on the burning of cement by gaseous 
fuel. Should the temperature, which can be attained by 
means of gaseous fuel prove so high as to lead to 
apparent overburning of an ordinary cement mixture, it 
is,as Mr. Stokes assures us from actual experience, an 
easy matter to control it,so that the objection disappears. 
Further, full advantage can be taken of the high tem- 
perature attainable with gaseous firing by using a 
mixture too high in lime to be sound when burnt in a 
common kiln, but perfectly reliable when clinkered at a 
higher temperature. Engineers with a lingering belief 
that 50 per cent. of lime is the right thing for a sound 
cement will be disturbed for a while, but will doubtless 
think better of it when they find there is no ground for 
apprehension. Lastly, should it be found that a tem- 
perature high enough to burn a slurry rich in lime to 
sound cement, be too costly or too difficult to maintain 
at all times, or too destructive to the plant, the compo- 
sition of the cement mixture can be modified accordingly. 
There is, we believe, a large future for gaseous fuel for 
cement, but, like other great changes, it must be attained 
by slow and wary steps. 
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METROPOLITAN WATER SUPPLY. 
(Concluded from page 467.) 


Section No. 1 of the proposed Kennet Valley reservoir—see 
page 475—is along the line of the main bank of the proposed 
reservoir, and extends from Stratfieldsaye Park on to the river 
Loddon—to the south-east—across the valley of the river Pang 
near Bucklebury and Frilsham. It | through the well at 
Milton’s Farm, Stratfieldsaye; the Vica Well at Strattield 
Mortimer; Field Barn Well in the Kennet Valley; some wells at 
Beenham stocks; two sand pits and a chalk pit near Bucklebury ; 
and finishes near Oare Brickyard. 

Section No. 2 through Clay Hill Brickyard near Newbury, 
where the entire thickness of the Reading s is visible; 
Mortimer’s Brickyard near Thatcham—where the junction of the 
London clay and the Mottled clay is visible — Wovlhampton 
College Well, which was sunk and bored through Bagshot beds, 
London clay and Reading beds into chalk. It crosses the line of 
proposed bank at Towney Lock and extends to Sulhampstead, 
where it is crossed by section No, 12. 

Section No. 3 commences at the Chalk Downs near Ewhurst and 
extends through Aldermaston Village, Aldermaston Brewery Well 
—in the middie of the Kennet Valley—across the line of bank to 
Englefield, where there is a brickyard in the London clay, several 
sand pits, and a chalk pit showing the junction of the chalk with 
the Reading beds. 

Section No. 4 commences at the Kingsclere Downs, crossing the 
section of the Geological Survey sheet 81 close to the outcrop of 
the Reading beds, bearing a little to the east of that section, 


| 








passing through the Thatcham Vicarage Well, crossing section No. 2 | 


at the brickyard, half a mile north of Thatcham, and extending 
to the outcrop of the sandy part of the Reading beds and chalk 
near Wellhouse. 

Section No. 5 at the Chalk Downs near Wolverton, 
and crosses the E borne branch of the proposed reservoir near 
Brimpton, cuts section No. 2, and passes through Bucklebury— 
where there are a number of ponds on the main bed of the mottled 
clay—a sand pit and chalk pit on the north side of the river 
Pang, and brickyard on an outlier of Reading beds near Frilsham. 

Section No. 6 extends from Sherborne St. Jobn across the south 





end of the bank to Eaglefield, cutting sections Nos, 1, 2, and 11, | 


and terminating in the before-mentioned chalk pit at Englefield, 
referred to in connection with section No. 3. This section is along 
a line of the Puddle Tunnel at the south end of the bank, which 
will be referred to hereafter. 

Section No. 7 is along the line of a similar tunnel at the north 
end of the bank, It is drawn through the Aldermaston Brewery 
Well, and cuts sections Nos. 2, 1, and 10, and extends to the out- 
crop of the chalk in the valley of the river Pang, near Bradfield. 
It will be noticed that the mottled clay bed extends above the top 
water-level of the proposed reservoir. This is the case all along 
the Pang valley, so that by driving a tunnel in the water-bearing 
layer above the mottled clay, as indicated in the section, and by 
puddling it the reservoir would be made absolutely watertight on 
this side. 

Section No, 8 extends from Aldermaston Village through Wool- 
bampton College Well, Hillfoot Farm—where there is a spring from 
the water-bearing layer supplying a pond on the mottled + 
cutting sections Nos. 1, 14, and 5, and terminating near the Fril- 
sham brickyard referred to on section 5. This section crosses the 
Bath road at the sharp bend in the Kennet Valley, where the 
Geological Survey map showed the base of the London clay 80ft. 
above its actual position. 

Section No. 9 commences at Wasing and passes through Wool- 
hampton College Well, through Clay Hill near Stanford Dingley— 
where the outcrop of the London clay is well defined—and extends 
to a brickyard on another outlier of the Reading beds on the North 
side of the river Pang. 

Section No. 13 passes through the following wells:—Aldermaston 
Brewery, Field Barn, and Bradfield Workhouse. It close 
to two springs at the base of the London clay, and through a sand 
pit at Bradfield—showing the bottom of the main bed of mottled 
clay—and through the Bradfield chalk pit. The numerous well- 
defined points on this section make it of great importance as a 
check upon sections Nos. 1, 2, and 10, which it crosses. 

Section No. 14 passes through Thatcham Vicarage Well—which 
showed 77ft. of the Reading beds above the chalk—Harts Hill 
Farm—where there is a slight indication of the basement bed of the 
London clay—to Bucklebury, where the —— of the Reading 
beds is clearly defined in Sand Pit Copse. 1s occurs again at a 
place called The Firs, a mile and a-half beyond. The section 
terminates near mottled clay pits of the Burnt Hill brickworks, 
This section close to a spring which issues from the 
Bagshot beds, a little to the north of Harts Hill Farm. This 


was ma) on the Geological Survey as being at the base of the 
London c! * 
Section No. 15 passes through the Thatcham brickyard and 


springs near Coldash, to points near the Long-lane and Oare brick- 
yards, where the London clay and mottled clay come to the 
surface, This section shows the wave in the chalk, which ought to 
have ap in the Geological Survey section sheet No, 81. 

The levels of the chalk water in various wells afford conclusive 
evidence as to the continuity and water-tightness of the bed of 





the mottled o- For example, at the Thatcham Vicarage Well 
the surface of the ground is about 245ft. above Ordnance Datum, 
or over 25ft. above the level of the river Kennet. When the chalk 
water was tap it rose 2ft. above the surface of the ground. At 
Aldermaston Brewery when the chalk water was ta it rose 15ft. 
above the surface. At Woolhampton College Well the surface 
of the ground is 365ft. above Ordnance Datum, and the chalk 
water level is about 204ft. above Ordnance Datum, or over 1l5ft. 
above the level of the Kennet. At Whitehouse Green Well, 
according to Mr. Rofe, a little water was met with at the base of 
the London clay, but no more was found in the Reading b-ds, 
although the well was sunk and bored to a depth of 65ft. below the 
level of the Kennet. 

At Kingsclere the chalk water stands at 330, whilst at Alder- 
maston Brewery it rose to 193, This difference of 137ft. between 
the two places— seven miles apart—gives an hydraulic gradient 
of 19ft. per mile, From the brewery to Cranemoor Lake, the 
gradient is 12tt, per mile, and from Cranemoor Lake to the Thames 
at Mapledurham the gradient is about 74ft. per mile. 

The main bank of the proposed Kennet reservoir would be one 
mile and three-quarters in length. Toe maximum depth of water 
in the reservoir would be 63ft. over the bank of the river, or about 
70ft. to the river bed. The top of the bank would be 235ft. above 
Ordnance Datum. It would have a curved masonry and concrete 
wave screen wall along the water side, The top of the wave 
screen would be 10ft. above the water-line. The bank would be 
40ft. wide at the top, with a public road along it. The slopes 
would be 3 to 1 on each side for a vertical distance of 20/t., below 
which level the slopes would be flattened out to 4 to 1, bringing the 
bottom width out to 544ft. at the banks of the river. The inner 
face of the bank would be covered with stone pitching. 

A puddle trench having a maximum width of about 25ft. wou'd 
be carried down through the valley gravel, alluviam, London clay 
and water-bearing basement beds, and would be bonded into the 
main bed of mottled clay. The puddle tunnels extending along 
the water-bearing beds, as shown on the Sections Nos, 6 and 7, 
would be extensions of the puddle trench. 

The water-bearing stratum between the mottled clay and the 


| London clay requires to be dealt with, and I propose to carry down 


the puddle trench under the main bank through it, and to bond 
the puddle into the main bed of mottled clay. From the north 
end of the bank a tunnel would be driven along this stratum up to 
a point where the top of the mottled clay reaches the proposed top 
water level of the reservoir, as shown on Section No, 7. This 
tunnel would be puddled throughout, by which the reservoir would 
be rendered absolutely water-tight on the north side. 

From the south end of the bank a similar tunnel would be 
driven a distance of about two miles in the direction of Sherborne 
St. John, as shown on Section No. 6. The mottled clay only rises 
to the top water level at a distance of nearly seven miles from the 
bank. The tunnel, however, need not be extended that distance 
to arrest any possible leakage. By constructing this two miles of 
puddied tunnel, any leak would have to travel round the end of 
the tunnel before it could reach the nearest outlet, and the 
distance it would have to travel would be about six miles. Taking 
the head in the reservoir at 60ft., the hydraulic gradient could not 
exceed 10/t. per mile. An examination of the springs from the 
water-bearing streak shows that the natural hydraulic gradient in 
this bed varies from 15ft. to 40ft. per mile, 

These figures have been arrived at by taking cases where springs 
are thrown out from the bed at a considerable elevation above the 
nearest low-lying outcrop, or by taking the difference of level of 
the water in two wells supplied fromthe same source, It follows from 
these facts that it would be im ible for there to be any 
appreciable leakage round the south puddle tunnel. 

e Upper Kennet reservoir bank would be one mile in length, 
with a waste weir extending 200 yards beyond. The width at the 
water line would be 70ft., with slopes of 3 to 1 on both sides, 
pitched with stone. The maximum depth of water would be 30ft. 
on each side. The puddle trench would be carried down to the 
mottled clay. The road would be 10ft. above the water, and would 
be carried over the weir on brick arches. 

The Enborne bank would be about 820 yards long, having 4 
depth of 30ft. of water on each side. Tne width at the water- 
line would be about 130ft., the slopes being 3 tol. This width is 
necessary to provide for carrying the canal and the road. The 

ddle trench would be carried through the alluvium into the 
ndon clay, which is about 60ft. thick under the bank, and covers 
the entire area of the Enborne branch reservoir, 

The Hungerford and Newbury branch of the Great Western 
Railway passes up the middle of the valley, and Plan B shows the 
necessary diversion of the line along the north side of the reservoir. 
The diversion would be about 10} miles, or slightly shorter than 
the existing line, and would not involve any sharp curves or steep 
gradients. 

The present stations of Aldermaston, Midgham, and Thatcham, 
would require to be moved. My estimate includes the entire cost 
of the diversion, together with three stations, to be placed wherever 
the company may prefer to put them, : 

The Kennet and Avon canal, which now passes down the middle 
of the valley, would have to be diverted and carried along the side 
of the reservoir. On Plan B the diversion is shown along the 


south side of the valley, with a flight of locks descending the hill 
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near Ufton Green. From the south end of the bank the canal 
would be carried in one level reach—at or a little above the 
top water level of the reservoir—to Ham Lock, Newbury, 
crossing the Enborne valley on a bank, which would be made 
water-tight to keep back the water in the Enborne branch reservoir. 

The users of the canal would draw all the water they require 
from the river as at present, before it discharges into the reservoir. 
The amount required is not likely to exceed 3,000,000 gallons a day. 

The water supply of Reading is at present drawn from the river 
Kennet. If the proposed reservoir were constructed the flow of 
the river at the present intake would be interfered with, and a 
different supply would have to be provided. The population of 
Reading is about 60,000, so the amount of water required would 
be nearly 2,000,000 gallons per day, and it might be obtained 
from the gravel beds which overlie the chalk to the west of 
Theale, where the water comes up from the chalk, and would not 
require filtration. 

An alternative or supplementary water supply for Reading could 
be given direct from the Kennet main reservoir through a special 
pipe under the control of the Reading authorities. The amount 
required is comparatively so trifling that it would have no 
appreciable effect upon the general working of the reservoir. 

The volume required for the water supply of Reading and for 
feeding the canal would not exceed 35 million gallons per week, or 
34 per cent. of the average flow of the Kennet. 

The Bath road would be diverted along the north side of the 
valley. The existing roads from Brimpton to Thatcham and 
Aldermaston would be preserved by carrying them across the 
reservoir on the banks which retain the water in the Upper 
Kennet and Enborne reservoirs. Two other roads would be 
carried across the Enborne reservoir on viaducts. All the roads 
leading from the hills to the valley would be connected by main 
roads along the sides of the reservoir. 

On the completion of the dam the regulation of the flow of the 
Kennet would commence. The basis of that regulation would be 
the maintenance of a minimum flow of 300 million gallons per 
day at Teddington Weir. Assuming the amount drawn from the 
Thames for water supply purposes at that time to be 130 million 
gallons per day, it follows that the function of the Kennet 
reservoir at the outset would be the maint of a minimum 
fiow of 430 million gallons per day, in the Thames above the water- 
works intakes. The storage necessary to accomplish this through 
the greatest droughts would be less than 10,000 million gallons. 
The river Kennet, at its average rate of flow, would discharge this 
volume in ten weeks. 

If the reservoir sluices are closed for the first time at the 
beginning of November, and the discharge is regulated as stated, 
the reservoir would contain about 25,000 million gallons at the 
beginning of June in the following year. If an extraordinary 
drought then occurred the storage available would only be drawn 
upon to the extent of a half or one-third. 

At the beginning of the second summer the reservoir would 
contain at least 35,000 million gallons, and would probably be over- 
flowing with 46,000 million gallons stored. 

The outlet works, shown on Plan B, consist of three tunnels in 
the London clay, each carrying a pipe 5ft. in diameter, discharging 
into a large culvert, which would deliver into a gauging basin pro- 
vided with a weir constructed to measure the rate of discharge. 

The works would be in telegraphic communication with 
Teddington Lock House, where arrangements could be provided 
for arriving at the approximate discharge of the river in a few 
minutes at any time of the day. The Teddington Lock keeper 
could observe the discharge several times a day during a drought, 
and could telegraph the amounts to the Kennet reservoir attendant, 
who would observe the amount passing over his gauging weir, and 
would regulate the outlet sluices so as to adjust the flow at 
Teddington to 300 million gallons per day. Inasmuch as the effect 
of a variation in the discharge from the reservoir would take 
some time to reach Teddington, it would be necessary to anticipate 
a reduction in the flow as the dry weather approaches. A com- 

rison of the river level fluctuations above Teddington and above 

‘angbourne would enable the attendants at the Kennet reservoir 
to —— up a constant flow at Teddington all through the summer 
months, 

The maintenance of a steady flow over Teddington Weir all 
through the driest seasons would greatly improve the condition of 
the tidal part of the Thames. 

Between Reading and the waterworks intakes the river would 
be improved to a still greater extent, as the flow would never be 
allowed to fall below 600 million gallons per day, after the reservoir 
had once been filled. The minimum compares with the 255 million 
gallons per day already referred to as the minimum fiow of the 
river recorded in August, 1887. It is clear that the increase 
would be of great advantage to the millowners, the barge owners, 
the riparian owners, and the pleasure-seekers. 

In the ordinary operation of working the reservoir, the water in 
the upper Kennet and the Enborne branch reservoirs would be 
kept up to the overflow level, and the fluctuations would be con- 
fined to the main reservoir. In exceptionally dry years, or towards 
the end of two consecutive dry years, the water would be drawn 
from the upper reservoirs. This would, however, occur very 
rarely, probably once in twenty years, and they would, under those 
conditions, remain empty for a very short time, being refilled in 
about two months, after which they would overflow and refill the 
main reservoir. In fact, these two upper reservoirs—which cover 
an area of four square miles—would only have the water lowered 
below the overflow level for about four monthson these rare 
occasions. 

As 345 million gallons per day will be maximum rate of discharge 
from the reservoir, and as this volume is nearly two and a-half 
times the average flow of the river Kennet, I have provided for 
this by the construction of a tunnel in the chalk to deliver into 
the Thames at Tilehurst the volume that will be in excess of the 
average flow of the river Kennet. 

The following table gives the capacities, areas, and water levels 
of the three parts of the reservoir. 

















gio Area covered Ae ol 
Es | 32g by water. = E5E Ss 
es | 888 — $ 242 3s 
2s*= Oo es 83 
Ss |@58) & Seasa Zz 
BS liom 2.1/2. Beebe Fs 
és 22° 53 EE E2228 23 
ZS 388 52/52 8 222 35 
| 26 =) 4 = 
eg £82 2 |< ° & 28 3% 
= 
Sq.  8q. 
al miles. miles. 
Main Kennet Reservoir ..| 38,240 38,000 5°95 0°5 230 (178 11°5 
Upper Kennet Reservoir... 5,826 5,600 2°75 0°25 230 |205 7°33 
| 
Enborne Branch Reservoir 2,586, 2,500 1°30 0°05 280 |205 11°2 
Total 10°00 0°80 


-, 46,652 46,100 


The land to be submerged is singularly free from buildings. 
There are no churches or graveyards within the area, and only two 
villages would be interfered with, namely, Aldermaston and 
Woolhampton. The population disturbed would be only about 
five or six hundred. 

The following table gives the area of land that would be laid 
bare in the main reservoir, by drawing off various volumes :— 


Area laid bare in 
Amount drawn off. square miles. 
10,000 million gallons -- 0°5 
20,000, te Bis ei rcke ad coh: Cos. sea 
25,000, a bbb Sele SS ek 
30,000 a = ee a ee 
35,000 3°90 


x * ef eS Ser 
This shows that in an average year—when as already stated 








10,000 million gallons, or about one-fifth of the average annual 
discharge of the river Kennet is the volume required to be drawn— 
only half a square mile would be laid bare out of an aggregate of 
ten square miles of water, and this small area would be distributed 
over a length of eleven and a-half miles of beach, giving an 
average width of under 230ft. of beach laid bare. 

The excess of evaporation over the rainfall on the ten square 
miles of water surface of the reservoir would amount to about 
2600 million gallons per annum, taking 18in. per annum as the 
depth of water lost by evaporation. This amount is equivalent to 
about 5 percent. of the average annual discharge of the river 
Kennet. 

The average annual discharge of the Kennet has been stated to 
be about 50,000 million gallons, which would be disposed of as 
follows :— 





Million gallons. 
Evaporation .. .. .. .. 2,600 
Reading water supply 730 
Feeding the canal... 1,100 
4,430 
Refilling reservoir in an average year .. 10,000 
De os oS sk) es Loe Sa se. on 35,570 





Total 50,000 million gallons 


In excessively dry years the total would of course be much less. 
The deficiency in the flow during these years is fully allowed for in 
the estimate of the storage required, and the gaugings show that 
the flow during the two years following the termination of pro- 
longed droughts, or the dates of exceptionally low reservoir levels, 
is always about 20 per cent. above the average flow; consequently 
there would be no difficulty whatever in refilling the reservoir to 
prepare for another succession of dry years. 

I have estimated the cost of carrying out this scheme. In this 
estimate I have provided amply for the works, as well as for the 
value of land and property, the valuation for which has been 
made by Mr. Arthur Lawrence of Great Marlow. Compensation 
to millowners and others on the river Kennet below the reservoir 
has been liberally allowed for, together with the cost of the railway 
and canal diversions and all contingencies. 

I am of opinion that the total cost of the scheme will not exceed 
£3,000,000, and that the works could be carried out in about three 
years, 


SUPPLEMENTARY SUPPLY FROM HAMPSHIRE AND WILTSHIRE, 
shilit 


—— 


drilling, the barrel revolved at nearly 1000 revolutions a minute 


against half round-bits held flat down, a capillary tube of brass 
supplying soap and oil emulsion, at a pressure of 801b. to the 
square inch, to wash out the swarth and cool the cutting ed 
The drills advancing from each end continued boring until a small 
disc about ;}pin. diameter broke out, and the two holes met, The 
tendency of the drills to follow the line of axis of a revolving bar 
was one of those curious occurrences in practical mechanics which 
might be accounted for after observation, but which no one would 
predict. Occasionally, through some defect in the steel, a drill 
wandered from the axial line; in this case the barrel was taken 
from the machine and reset sufficiently to bring the hole true 
again. To test its truth, a ray of light was made to illuminate the 
flat bottom of the hole while the barrel slowly revolved. It was 
very rarely that a barrel was rendered waste from bad drilling 
Rough boring followed with a three edged bit, the blade being about 
4in, long. The rough external turning was effected in golf. 
acting lathes, which gave the required curved taper. Three 
or four cutters acted simultaneously, each producing a long 
cutting that attested the quality of the metal of the barrel. The 
operation of barrel setting followed. Previous to rough turning, 
the barrels were fairly straight internally, but the removal of the 
metal caused slight inequalities which were tested by the eye of 
the barrel-setter, and corrected by transverse blows. ‘his con- 
stituted skilled labour of a peculiar character, and was performed 
by young men of yood sight, who were specially trained for that 
purpose, After middle life the eye generally lost some of the 
quality necessary for this work, and it was rare to find a man excel 
in it after that period. Many mechanical devices had been con- 
trived to supersede the simple ray of light laid, as if it were a 
straight edge, along the surface of the bore; but the eye stil] 
remained the arbiter of straightness and could be relied on for very 
accurate results. The construction of the barrel was completed 
by the important operation of rifling. In British small-arm 
factories the system was followed of planing out each groove 
separately with a hooked cutter, and bad been brought almost to 
perfection. In continental and American factories the grooves 
were ploughed out by cutters with several cutting or knife-edges 
set at an angle and following one another in the manner of asingle- 
cut file or float. Similar machines have been tried at Enfield, but 
did not give as smooth a cut as the slower-moving single-tooth 
machines. A few passes of a lead lap fed with fineemery removed any 
burr that might remain, and completed the _— a cylindrical 





I have been desired to state my views in regard to the f ty 
of supplementing the increased supply from the river Thames as 
hereinbefore indicated by supplies from the chalk in Hampshire 
and Wiltshire. I have investigated this, and am of opinion that a 
supply sufficient for an additional five million people can be 
obtained from these districts. Although I have examined into 
this in considerable detail, I propose to confine myself to describing 
the general results. 

In Hampshire 330 square miles of the upper gathering grounds 
of the rivers Test and Itchen would yield 77 million gallons a day, 
calculated on the basis of utilising 6in. of rainfall per annum from 
chalk areas which have a total annual rainfall of 30in. 

In Wiltshire, 300 square miles of the chalk area, which includes 
the Salisbury Plain district, would yield 70 million gallons per day, 
on the same basis of utilising 6in. out of a total rainfall of 30in. 

These combined volumes, amounting to 147 million gallons per 
day, could be intercepted at levels varying from 120ft. to 195ft. 
above Ordnance Datum, and pumped into a high level aqueduct. 
The average lift for the whole would be 163ft., which is con- 
siderably less than that of the existing waterworks. Out of the 
total volume of 147 million gallons per day, nearly 100 million 
gallons per day would be available at the highest level. The water 
thus intercepted would be pumped with this comparatively small 
lift into a main high level conduit, and delivered by gravitation to 
London, to points at an elevation of 240ft. above Ordnance Datum. 

The accompanying plan marked C shows the general features of 
this supplementary scheme. 

There would be six pumping stations at the points shown upon 
the plan. These I have selected as being suitable for the required 
purpose after an examination of the districts. 

The plant that I have estimated for includes the most modern 
type of pumping engine. The cost of the several installations, and 
of the annual working expenses, I have considered in detail. 

I have estimated the cost of carrying out the works in connec- 
tion with the scheme that I have indicated for obtaining a supple- 
mental supply from Hampshire and Wiltshire. The estimate 
provides for aqueducts, collecting culverts, pumping stations, land, 
compensation, and contingencies. Iam of opinion that the whole 
capital outlay will not exceed £5,000,000, which is equivalent to 
about £33,000 per million gallons supplied per day. 

I have estimated the working expenses of the pumping stations 
in connection with the supplemental supply from Hampshire and 
Wiltshire, including depreciation, &c., and am of opinion that they 
will not exceed £70,000 per annum, which is equivalent to less than 
one-third of a penny per 1000 gallons of water delivered to London 
from these sources. 

The softening of this water could be effected at a cost of one 
farthing per 1000 gallons. 

The following summary shows the further supplies of water that 
can be obtained from the sources that I have described in this 
statement :— 

Gallons per day. 
From the Thames by the construction of the 


Kennet reservoir .. .. 800 million. 
roms Mempebire 3... 2. 0c ce cc ce ce oe FF 
From Wiltshire .. oo 70 ” 

Total . : -_a— -/ 


This would afford a supply for a population of fifteen millions, 


allowing thirty gallons a head per day. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE MANUFACTURE OF SMALL ARMS. 


A COMMUNICATION on ‘‘The Manufacture of Small Arms,” 
by Mr. John Rigby, M.A., superintendent, Enfield Factory, 
was read at the weekly meeting, on Tuesday, the 29th November, 
when the chair was occupied by Mr. Hayter, the president. 

The author traced the history of the interchangeable system of 
manufacturing small arms, from the date of the first factory in 
England, set up in 1852 at Pimlico by Colonel Colt, who imported 
the machinery from America. He then proceeded to describe the 
various processes of manufacture of the components of the Lee- 
Metford Mark I. magazine rifle, of 0°303in. bore, the weapon 
adopted for the British Army, prefacing the account with a general 
description of the Enfield Factory. 

The most important part of arifle wasthe barrel, which had always 
engaged the special attention of gunmakers. Up to the time of 
the Crimean war, it was, for the bulk of British troops, a com- 
paratively rude tube of iron, lap-welded under rolls and tapering 
externally, with a cylindrical bore of about jin. “diameter. The 
barrel of the present day was a steel tube of accurate workmanship, 
only ;in. bore, almost perfectly true and straight, rifled to ;,4,;in., 
and so closely inspected, that the existence of the most minute 
grey or seam in the bore, requiring a highly practised eye to 
detect it, was sufficient to condemn it. The material u was 
produced either by the Siemens-Martin or the crucible process of 
manufacture, and was supplied to Enfield as a solid round bar 1 gin. 
diameter and 15}in. long. After severe testing, this bar was 
passed through a rolling mill to draw it to its full length; it was 
then taken to the forge, the swell at the breech end was stamped 
to the required shape by a steam hammer, and afterwards 
straightened cold. The next step was to submit the bar, without 
annealing, to the turning and drilling machines. The latter were 
horizontal, the drills operating from each end, In the process of 





lap, spinning rapidly, was then passed through and gave the final 
finish to the barrels, The limits of gauging were from 0:303in. to 
0:305in. Next in importance to the barrel was the mechanism of 
the breech, for which the material preferred was crucible cast steel 
of a mild character, but capable of being hardened in those parts 
exposed to the pressure of the bolt. The body was forged in two 
operations under the steam hammer; it was then drilled and 
subjected to a long series of operations, in the course of which 
the end was recessed to receive the screwed end of the barrel, 
and the corresponding thread in the recess was milled out in a 
Pn Ae machine, which insured that the thread should 
always start in the same place relative to the gauged part of the 
body, a point of great importance. The bolt, also of crucible cast 
steel, was forged under the steam hammer. A special machine, 
invented at Enfield, was used to finish the bolt after shaping, 
After machining, the bolts, packed in wood charcoal in iron cases, 
were heated and hardened by immersion in oil. The temper of 
the handle was then reduced in a lead bath. The rest of the bolt 
was tempered straw colour, The bolthead was similarly hardened 
and tempered. 

The other components of a complete rifle were mostly shaped 
by mills built up to the proposed profile, or by copy-milling 
machines. The process of drifting was used with good results 
at Enfield. All such slots or perforations as had parallel sides, 
and were not cylindrical, were so finished. The common practice 
in drifting was to push the drift, but at Enfield much better 
work was accomplished by pulling. It was found that used in 
this way drifts were very valuable for interchangeable work. The 
sides were cut with successive teeth, each slightly larger than the 
preceding one, and the whole length of the drift was drawn 
through. Emery wheels were also largely used at Enfield, as a 
substitute for finish-milling and filing. The wheels ran under 
hoods connected with a pneumatic exhaust that carried away 
the heated particles of steel and grit. It was popularly supposed 
that a machine once adjusted to turn out a component of a 
certain size and shape was capable of reproducing such in large 
numbers, all absolutely identical. This was so far from being the 
case that no die, no drill, and no milling cutter actually made two 
consecutive articles of the same size. The wear of the cutters or 
dies proceeded slowly but surely, and it was only possible to pro- 
duce in large numbers components of dimensions varying between 
a superior and an inferior limit. In small arm manufacture a varia- 
tion of about one two-thousandth of an inch was about the amount 
tolerated, but it varied according to the size of the piece. A differ- 
ence of diameter of one two-thousandth of an inch in the sight 
axis hole, and in the size of the pin or axis, would cause a serious 
misfit, whereas a similar difference in the measurement of the 
magazine, or of the recess in which it lay, would be quite imma- 
terial. The operations of gauging, proving the barrel, and 
sighting, were successively described, as also the manufacture of 
the stock, which was of the wood known as Italian walnut, though 
largely grown in other countries. Among the smaller compo- 
nents, the screws were mentioned as being rapidly produced by 
the automatic screw-making machines of Pratt and Whitney. 

The Component Store received the various finished parts, 
which numbered 1591, or including accessories, 1863, and issued 
them to the foreman of the assembling-shop. Theoretically, the 
assemblers should have nothing to do but to fit and screw them 
together, but in practice small adjustments were found necessary. 
The amount of correction was generally exceedingly small, and 
was done wherever possible with the aid of emery wheels. The 
completed arms were submitted to inspection and then issued 
in cases of twenty each to the Weedon Government Store or 
elsewhere. 

The paper concluded with an account of the manufacture of 
swords and sword-bayonets which had recently been resuscitated 
in England, although seven years ago the art had almost died 
out, there being in 1885 only one firm in the country capable of 
taking a contract for cavalry swords, and that in such insufficient 
numbers, that 20,000 blades had to be procured from Germany. 
An analysis of the steel used at Enfield was given, and the most 
important processess, those of hardening and tempering, described 
in detail. In this connection it was shown, as an instance of the 
wide field covered by civil engineering, that in 1889 the tests of 
swords and sword bayonets having given rise to considerable con- 
troversy, Sir Frederick Bramwell, past president Inst. C.E., and 
Sir Benjamin Baker, vice-president, were called in by the Secretary 
of State to determine the ratio the stresses, —— by the 
inspection test, bore to those that would bend or break a good 
blade. They demonstrated that this in some instances exceeded 
60 per cent., and that such stresses, applied alternately in opposite 
directions, and several times repeated, must result in destroying 
the very qualities intended to be tested in the blade. 

A short discussion followed the reading of the paper, and it was 
stated that the subject would be presented for further considera- 
tion on Tuesday, December 6th, 








INSTITUTE OF MARINE ENGINEERS.—The Council have decided 
to hold a Conversazione in the Town Hall, Stratford, on Friday, 
2nd December, the price of tickets to be 3s. 6d. each. Accordingly, 
the arrangements for this are now engaging the consideration of 
the ‘‘R” Committee, who will be glad to receive suggestions and 
offers of assistance towards making this meeting an interesting 
and pleasant ‘‘re-union” of members, their friends and all well- 
wishers of the Institute, from all who will be pleased to contribute 
in any way towards it. 
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RAILWAY MATTERS. 


Tux Taff Vale last week conveyed to Cardiff no less 
than 271,000 tons of coal, This is stated to have beaten the 
record, with two exceptions. 


Tur electrically lighted trains on the London, Brighton, 
and Scuth Coast Railway are giving such satisfaction that the 
directors of the company have ordered seven additional trains to 
be equipped, making thirty trains in all. It is stated that the 
electrically lighted trains meet the requirements of railway work- 
ing, inasmuch as they are always ready to go anywhere at any 
time. 

THe Towcester and Olney Branch of the East and 
West Junction Railway was opened yesterday for passenger traffic. 
At Olney the new section, which is about twelve miles long, joins 
the Midland main line to London, The new branch, which forms 
the connecting link of a new route between Stratford-on-Avon and 
the metropolis, was commenced five years ago, The junction with 
the Midland affords communication with Bedford, Luton, and 
St, Albans, 


Tue North-Eastern Railway Company is considerably 
improving its line between Sunderland and Wellfield Junction, 
over which they run the through expresses between Newcastle and 
Manchester and Liverpool. They are altering the sharp curves 
at Rybope, Murton, and Haswell, so that a high speed 7 
more safely be maintained over the section. A large amount of wor! 
js involved in the alterations, and in two cases it is to be done by 
contract. 

Tue inhabitants of Eston, Normanby, and neighbouring 
places are taking steps to secure railway communication, and have 
urged upon the ‘orth-Eastern Railway directors the necessity for 
the construction of a line connecting these places with the line 
running from Darlington to Saltburn. It is suggested that a line 
should be made from Normanby to the Normanby Mines mineral 
line, and the passengers could join the main line at Cargo Fleet 
Station. A committee toe further the scheme has been appointed. 


Tue various Provisional Order Acts passed by Parlia- 
ment, fixing a statutory classification and the maximum rates and 
charges for merchandise traffic on railways in the United Kingdom, 
will come into operation on January Ist, 1893. The railway com- 
panies, in consequence, have been for some time preparing, and are 
now completing, their revised rate-books, which the Railway and 
Canal Traffic Acts provide shall be made accessible at all reason- 
able hours, without payment of any fee, to those who may wish to 
consult them. The Board of Trade, in pursuance of the authority 
vested in it by the latest general Act, is daily expected to issue an 
order as to the manner in which public notice by the companies, of 
any intended increases in railway rates shall be given. After the 
16th December, at the latest, the terms of this order may be ascer- 
tained from the newspapers. Attention is therefore directed by 
the London Chamber of Commerce thus early to the possible 
change of conditions under which any railway consignments on and 
after the lst January will be carried. 


Tue United Kingdom Railway Temperance Union 
held a bazaar at St. Martin’s Town Hall, Charing Cross, during 
this week, and a loan exhibition of paintings, engravings, photo- 
graphs, models, curiosities, &c., connected with railways past and 
present was also included, The collection was not well displayed ; 
there was no catalogue, and even proper descriptive labels were in 
many cases wanting. The work of organising exhibitions has now 
been brought to such perfection that the public will not look at 
anything which is put before them ‘‘in undress,” so to speak. 
Amongst the articles shown was a beautiful model of Stephenson’s 
locomotive, but the only information vouchsafed was that it was 
“the first locomotive that ever ran on any railway,” which is 
certainly not true. Mr, Bircham sent an original specimen of the 
old stone sleepers, with the chair and a piece of rail all complete, 
which it is hoped will be carefully preserved. Mr, Gelsthorpe’s 
collection of early railway guides and time-tables was very 
curious, We regret that we are unable to speak more favour- 
ably of the exhibition, which ought to have been much better. 


In a report just issued to the Board of Trade on the 
accident that occurred on the 12th September in the cutting 
between Devonport and Saltash on the Great Western Railway, 
when the engine of a ballast train and six wagons left the rails and 
ran along the ground for about 40 yards, till they were brought to 
a stand by the engine turning over on to its left side, and when the 
guard of the train, Henry Pope, who was travelling on the engine 
in order to point out to the driver the places where the train was 
to stop for unloading ballast, was killed, but the driver and fireman 
escaped with a few minor injuries, Major H. A. Yorke says:— 
“The train consisted of tank engine, ten wagons, and a brake-van. 
The four wagons nearest to the engine were empty, the other six 
being loaded with ballast. There were twenty-nine men with the 
train, exclusive of driver and fireman, and none of these were 
injured, except the unfortunate guard, who met his death. The 
permanent way, which was of the old Great Western type, was 
torn up for about 41 yards, 20 yards of longitudinal timbers, 
transoms, and rails being broken and destroyed. The weight of 
the engine is 42 tons 15 ewt., distributed in the following manner, 
viz., leading wheels, 14 tons; middle wheels, 14 tons 6 cwt.; 
trailing wheels, 14 tons 9 cwt.; all the wheels being coupled.” He 
concludes, ‘‘ Although it is difficult to define the exact manner in 
which this fatal accident occurred, there can, I think, be no doubt 
that it was chiefly due to the work in progress on the permanent 
way at the place where the train left the rails. As already stated, 
the normal super-elevation of the outer rail on this curve is about 
3hin., but owing to the change of gauge, and the sinking of the 
inner rail consequent thereon, the super-elevation on the morning 
in question was in places as much as in.” 


REPEATED experiments on the Western Railway of 
France, especially between Paris and Mantes, have shown that 
with the Westinghouse brake a train of average load running at 
80 kiloms.—fifty-three miles—per hour, is pulled up without dis- 
agreeable consequences in a distance of less than 150 m.—168 yards 
—even without the co-operation of the driver; that is to say, with 
the regulator open. These experiments were made in connection 
with a system devised by M. Laffas, engineer to the Compagnie 
l'Ouest, for preventing collisions and rendering derailments harm- 
less ; these two classes of accident being by far the most numerous, 
and also the most serious in their effects. The Laffas system is 
divided under the following three heads :—(1) The trains protect 
themselves by closing behind them automatically all the open 
signals they encounter. (2) All the trains are pulled up auto- 
matically ; that is to say, without the intervention of the driver, 
80 soon as they pass a signal set atdanger. And (3) Signals set at 
danger cannot be taken off until the danger ceases to exist, By 
way of solution to the above threefold problem, M. Laffas has 
designed three appliances. The first consists of a strong cast, iron 
stop placed between the rails, pivotting in bearings attached to a 
sleeper, and placed in communication by cranks and rods with a 
hand lever for putting it on and taking it off, the gear being inter- 
locked with that of the signal. When the signal is set to danger 
the stop is made to rise betwesn the rails, so as to be struck by a 
lever on the train for puttirg on the continuous brake, the last- 
named action constituting the third part of the system. The 
Second consists of a movable bar mounted on links, as in a 
parallel ruler, so as to rise above the rail when put in action, to be 
depressed by the wheel tire when passing over it. This bar is 
interlocked by rods and levers with both the signal and the stop, so 
that the former is set to danger and the latter raised for jutting on 
the brakes, when the train passes those portions of the fine where 
the bars are to be fixed; these bars being for the protection of 


places such as crossings, where two trains might otherwise come 
into collision, 


NOTES AND MEMORANDA. 


Some of the buildings of the Chicago Exhibition are 
being painted by machines which spray the paint on the surfaces, 


In his ‘“ Pocket-book for Miners and Metallurgists,” 
Mr. Danvers Power, of Melbourne, puts on record the old digger’s 
table of measures which was used in the mining districts of 
Australia where no ordinary legal weights and measures were to 
be found. This table is as follows:—‘‘One dish = 572 cubic 
inches = one 2-gallon bucket ; two 2-gallon buckets = 1 nail-can ; 
4 nail-cans = 1 tub; 2 tubs = 1 porter cask; 10 tubs = 1 load; 
1 load = not quite one cubic yard of loose gravel; 120 dishes = 
1 cubic yard in situ.” 


Last summer several members of the French Society 
of Civil Engineers made an excursion to Beauval, near Meaux, and 
inspected a transbordeur for transferring canal boats from one level 
to another overland. A cradle was let down into the Marne Canal 
underneath a boat loaded with stone, which it took up an incline 
to the Ourcq Canal, wheels being provided with crane brakes for 
regulating the descent. M. A. Malet subsequently gave at a 
general meeting an account of this excursion, which seems to have 
been an interesting one. 


A NEw fire-damp detector has been devised by M.Chesnau, 
secretary of the French Fire-damp Company, which will indicate 
proportions of gas in the air as low as 0'1 percent. The apparatus 
takes the form of a safety lamp, in which alcobol is burnt, and the 
difference in brightness between the halo or ring due to the fuel 
and the alcohol flame is rendered more perceptible by the addition 
to the alcohol of a small quantity of chloride of copper, which 
tinges the flame with green, while it gives the rings a greenish- 
blue colour. In point of security the indicator is on a par with 
the best safety lamps. 


THE committee appointed by the Birmingham Corpora- 
tion to consider the establishment of a central technical school, in 
place of the temporary accommodation which is now afforded ,recom- 
mend the erection of a special building upon asite in Suffolk-street, 
the purchase of which would cost at least £12,000. The growth of 
the science classes may be gathered from the fact that while in 1883 
the number of entries was 902, this year it has reached very nearly 
3000, and most of the class-rooms are unhealthily crowded. When 
the proposed school is built the committee will be able to establish 
a day technical school, which is impracticable at present. 


Tue Cataract Construction Company, which controls 
the water power privileges at Niagara Falls, has determined upon 
the rates per horse-power to be charged companies or individuals 
using power. About 3000-horse power for the Niagara Falls Paper 
Company is furnished at the extremely low price of 8 dols. a year 
for twenty-four hour horse-power, but this is power mechanically 
transmitted a very short distance, The ordinary rates for power 
are to be 10 dols. per horse-power for 5000-horse power, orover, 10°50 
dols, for 4500-horse power, 11 dols, for 4000-horse power, and so on 
down to 21 dols. for 300-horse power. The rates for electrically- 
transmitted power are presumably not settled. 


In some experiments on the laws of compressibility of 
liquids, by M. E. H. Amagat, deformations of the piezometers 
were investigated and allowed for, and the pressures carried as far 
as 3000 atmospheres. The liquids operated upon were ether, 
alcohol, carbon bisulphide, acetone, the ethyl halides, and chloride 
of phosphorus, In every case the coefficient of compressibility 
was found to decrease regularly as the pressure increased. At 
3000 atmospheres that of water was reduced by nearly one-half its 
ordinary value, that of ether by two-thirds. This diminution 
again is greater the higher the temperature. The ratio of the 
difference of the coefficient to the corresponding difference of 
temperature increases rapidly with the temperature and decreases 
rapidly as the pressure increases. 


A RECENT issue of the Paris Genie Civil describes the 
sinking of iron piles in Chili with a water jet. Some of the piles 
were 14°76in. in diameter, with a flat bottom flange or pedestal 
41-92in. in diameter, and were sunk to a depth of 28ft. below the 
bottom of the river through very coarse, compact sand, in which 
screw piles penetrated with great difficulty, and sharp piles could 
only be driven from 11°8 to 14:1ft. A pump delivering about 
12,000 gallons per hour through a 4‘92in. pipe would sink two piles, 
each having a Z‘05in. pipe projecting about 7:87in. below its base 
with a 5‘9in. opening. The pile being put in position and the 
water jet started, it sank nearly 3ft. by its own weight, after which 
it was worked down by means of an endless cable leading from the 
drum of a hoisting engine around a horizontal pulley bolted on to 
the pile so as to revolve the latter about its vertical axis. An 
average of eighteen hours was required to sink each pile. On one 
side of the river a double-action Worthington pump was used, 
and on the other a Tangye pump. 


AT a recent meeting of the Paris Academy of Sciences, 
a demonstration was given of the existence of interference of 
electric waves in a closed circuit, by means of the telephone, by 
M. R. Colson. A Rhumkorff coil was kept vibrating at 130 per 
second by a thermopile. To one of its terminals was attached a 
copper wire ending in a hook, to which a linen thread soaked in 
calcium chloride was attached by one end, the other hanging free. 
One of the terminals of a telephone was placed in contact with the 
thread, the other terminal being isolated. Under these conditions, 
the sound in the telephone was completely extinguished at a certain 
distance from the copper. When both the ends of the thread 
—which was 3m. long—were connected up by fine copper wires, 
two points of extinction were reached, one from each end. On 
shortening the thread these points approached each other, and 
formed a zone of extinction between them. This zone of extinction 
spread over the entire copper wires, as the thread was shortened to 
zero. The neutral zone is due to interference of two waves of the 
same period and of equal potential, meeting in opposite directions. 


Ar the last meeting of the Physical Society a com- 
munication was made on “ Experiments in Electric and Magnetic 
Fields, Constant and Varying,” by Messrs. Rimingten and Wythe 
Smith. In the first set of experiments shown exhausted electrode- 
less tubes and bulbs were rotated rapidly in a constant electric 
field between two parallel charged discs. Double fan-shaped 
images were produced by the tubes, due to the displacement 
currents which pass to equalise the potentials at the ends of the 
tubes. These fans were not symmetrical with respect to the lines 
of electric force, but were displaced in the direction of rotation. 
In explanation of this phenomenon it was pointed out that as a 
tube rotated the potential difference between its ends increased 
until this difference was sufficient to break down the dielectric in 
the tube. The discharges would, therefore, pass at the ends of 
the intervals, during which the difference of potential was rising, 
and consequently the images would be displaced from the 
symmetrical position in the direction of rotation. The number of 
discharges produced during one revolution was found to depend on 
the strength of the electric field, but not on the speed of rotation ; 
and that end of the tube which was approaching the negatively 
charged plate appeared brightest. These experiments were 
referred to as examples of the direct conversion of mechanical 
energy into light. Instead of rotating tubes in a constant electric 
field, the tubes were next kept stationary, and a varying electric 
field produced by connecting the plates with an influence machine 
allowed to spark; under these conditions the tubes and bulbs were 
seen to glow. Using large suspended plates charged by an induc- 
tion coil, long tubes were caused to glow brightly even at con- 
siderable distances away from the plates. The glow could be 
apparently wiped out by passing the oe along thetube. Another 
series of experiments were performed in varying magnetic fields. 
With a view to showing Hertzian phenomena to large audiences 
the authors tried Geissler tubes to replace the spark-gap in 








resonators, with great success, 


MISCELLANEA. 


Tue Walsall Chamber of Commerce has just been 
considering the details of the New Spanishtariff as it affects Walaall 
manufactures, and they have come to the conclusion that upon 
some classes of goods the tariff will be almost prohibitive. 


THE French Government have recently ordered 100 
‘Wells Lights,” of which there are already about 250 in use in 
the French army. They are used largely by the engineers, but are 
chiefly intended for lighting up the great temporary military sta- 
tions which are brought into use in the time of mobilisation. The 
German War Department is also using them. 


TuE articles on “ Tonnage” and “ Yacht” in the tenth 
and concluding volume of ‘‘Chambers’ Encyclopedia,” which will 
make its appearance in a few days, are from the pen of Mr. David 
Pollock, naval architect, Glasgow. These articles, like that on 
‘* Shipbuilding,” in the ninth volume, which is also by Mr. Pol- 
lock, have been entirely re-written, extended, and brought 
thoroughly down to date. 


Wuen the chainmakers of Cradley Heath and district 
cut off their connection with the Midland Counties Trade Federation, 
they took a step which they have since discovered was not a wise 
one. Since then their organisation has been weakened, and in 
some cases there have been reductions in wages. After this expe- 
rience they are not satisfied, and they have now resolved to once 
more become connected with the Federation. 


A very small pamphlet has been written and published 
by Mr. Peter Love, of Halstead, Kent, in which he proposes to 
make a canal from the Bristol Channel to the Thames, so as to 
introduce a flow of water from the Atlantic to keep the Thames 
clean and afford a means of cross-country navigation and bringing 
smokeless coal to London. It is proposed to have a current to 
flush the Thames at only twenty miles an hour, and to spend only 
£27,000,000 to get it. 


THE ingenious, but very simple mechanical contrivance. 
by which sashes are capable of two movements, the one upwards or 
downwards, and the other inwards, sothat the window may be used 
as a sash or a casement, has been introduced by the Sash Casement 
Window Company, of Manchester. Practically, only one action is 
required to effect the change from an ordinary sash to a casement 
window. By dropping a catch at one side of the sash the cord is 
secured, and the window frame is released from the sash, and slips 
into pivot hinges, when it can be opened as a casement, and keys 
itself in so doing. When closing, the sash again engages with the 
cord, which runs in a groove in the pulley slide, and serves as one 
of the guides to keep it in its place when working up and down as 
asash. In this arrangement the beading which is generally used 
to guide and separate the sashes is entirely dispensed with, the 
sashes being guided by suitable tongues working in grooves on the 
right or hinge side, whilst on the left side the sash, when closed 
for use as a lifting window, engages, as already stated, with a metal 
block attached to the end of the weight cord, which serves to 
guide it on the frame. The sash is also so arranged that 
it cannot possibly come off the hinges, except when closed, 
but the window can then, if required, be readily lifted away 
from the sash. 


Tue Highgate Museum of Sanitary Appliances will be 
opened by the, Lord Mayor of London on December 8th. The 
Museum contains a most valuable and instructive collection of 
modern sanitary appliances. It has been established by the Hornsey 
Local Board, who, some two years ago, conceived the idea of bring- 
ing together a few specimens of the most improved fittings for the 
guidance of builders and others in their district. With this object 
in view, a room with a floorspace of about 940ft. super was-erected, 
and manufacturers were invited to sabmit specimens of their sani- 
tary goods. The advertising element has been most carefully 
excluded. The principal manufacturers promptly and generously 
responded to the invitation, and it soon became necessary to pro- 
vide more accommodation. The Museum has gradually grown 
both in size and usefulness. It now consists of seven rooms, having 
a total floor space of 4900ft., and there are upwards of 1000 
exhibits. Water is laid on, and the appliances are shown at work. 
There are several working models made in glass, so that their action 
can be seen; water-fittings, bricks, macadam, &c. Specimens of 
the highest class of plumbing are exhibited, as well as many old 
and defective traps and joints. Accommodation has been provided 
for the instruction of plumbers, and in conjunction with the 
Worshipful Company of Plumbers, of which company the Lord 
Mayor is Master for this year. 


Tue Earl of Dudley's Round Oak Iron and Steel 
Works officials are pushing on arrangements for the erection of the 
new steel works, and active work will be commenced with their 
construction in a few days. The plant will ultimately consist of 
eight 20-ton Siemens steel furnaces, for the production of ingots, 
with necessary gas producers, cranes, &c.; four ingot heating 
furnaces, with hydraulic charging crane, &c.; one 32in. cogging 
mill, driven by a pair of 42in. diameter by 5ft. stroke reversing 
engines ; powerful hot bloom shears; one 28in. roughing and 
finishing mill, driven by a second pair of 42in. diameter by 5ft. 
stroke reversing engines; a complete live roller, gear system, for 
labour saving; hot and cold saws, &c.; cranes, &c. Orders have 
already been placed for the bulk of the machinery. The two pairs 
of reversing engines, also the hydraulic machinery and boilers, 
are under construction by Galloways Limited, of Manchester; the 
cogging mill being supplied by Messrs. Taylor and Farley, of West 
Bromwich; and the hot bloom shears by Messrs. Harvey and 
Company, of Glasgow. The whole outlay will amount to about 
£50,000, and it is expected the works will be in operation next 
year. As evidence of the high reputation that the Round Oak 
Company continue to maintain for the quality of their productions, 
we inay add that this company has recently secured a large portion 
of the Admiralty contract for chains, cables, and gearing, extending 
over the next five years, the whole of which will be made from the 
celebrated Round Oak Iron, thus insuring important business for 
the Round Oak Works in the future. 


THE new contracts booked by Clyde shipbuilders 
during the past three or four weeks have served to break—if not 
wholly disperse—the dark cloud of depression hanging over the 
industry there. There is every prospect that in a short time a fair 
supply of work will be occupying the stocks now vacant through- 
out the yards along the lower reaches of the river. Altogether 
during the past four weeks contracts have been entered into for 
new shipping amounting to over 45,000 tons, two-thirds of which 
represent steam tonnage. This includes the two Inman vessels of 
8000 tons placed with Messrs. J. and G. Thomson, and Messrs. 
Denny, of Dumbarton. The output for the corresponding period 
is only about 22,000 tons, or under one-half the total of fresh 
tonnage booked. The mostimportant of the contracts are—besides 
the Inman boats—two steamers of 7000 tons each for cargo-carrying 
purposes, to be built by Messrs. Caird and Co., Greenock, for 
the Peninsula and Oriental Company, and three steamers of con- 
siderable tonnage to be built by Messrs, Alex. Stephen and Sons, 
Linthouse, for the new transatlantic company trading between 
London and New York. In addition, Messrs, Scott and Co., 
Greenock, have contracted to build a paddle steamer for the 
passenger service between Portsmouth jand Ryde of the London, 
Brighton and South-Coast Railway Company, and Messrs. Russell 
and Co., and William Hamilton and Co., Port Glasgow, have each 
booked contracts for sailing ships for local owners ; the former for 
three vessels ranging from 1500 to 2500 tons, and the latter for one 
vessel of 2000 tons. Other smaller vessels have been placed, and 
it is rumoured that the Peninsula and Oriental Company are also 
about to place the order for two additional mail and passenger 








steamers of large tonnage. 
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MULTIPLE RADIAL ARM DRILLING MACHINE. 


Messrs. JOHN HETHERINGTON AND Sons, of the Ancoats 
Works, Manchester, have recently completed a specially 
designed multiple radial arm drilling machine, with S8ft. 
arms, of which we give an illustration. This machine has 
been constructed for drilling locomotive frame plates, girders, 
and shipbuilders’ work, where a large number of holes is 
required in heavy pieces. 
foundation plates, on which are mounted and securely bolted 
three rectangular box tables—3ft. by 3ft. lin. by 11ft. long— 
planed on the top, bottom, and front faces. 


the top, the front face has tee head slots planed from the | 
solid, and each table is fitted with an angle bracket, or table, | 


2ft. 2in. by 3ft., securely bolted to the front face. One bed— 
36ft. long—of the lathe bed pattern, is securely bolted to the 
seven foundation plates, and carries three massive carriages, 
which are accurately fitted to the bed, and provided with 
loose strips for taking up all wear, and upon each carriage— 
which is also arranged with a quick hand traverse, for adjust- 
ment by rack, pinion, gear wheels, and large cross—there is 
& projection in front sliding, and bolted on an extra front 
support, running the full length. Three 7ft. radial arm drilling 


machines are mounted on these carriages, and double geared, | 


with arms, 8ft. long from centre of pivot to end. The arms 


radiate in a complete half circle, and will admit 5ft. from the | 
face of the table to the under side of the spindle, which is of | 
steel, 3in. diameter, having & variable self-acting feed of 15in.., | 


by a steel screw and a special arrangement of nuts, so that 
all drop can be taken out. The machine is also provided, at 
option, with a carriage or head, with rack feed to the spindle, 
which is balanced, with quick disengaging and adjusting 
motions. The double gearing is placed in the head, thus 
giving off the power as near the work as possible, and pre- 
venting the extreme torsion of shafting and wear of the keys. 
The whole machine is strong, powerful, and complete, with 
separate driving to each head, and three complete sets of top 
driving apparatus. It is constructed to drill holes from the 
solid up to 3in. diameter, and bore holes up to 12in. diameter, 
15in. deep, in all circles from 2ft. 10in. to 7ft. radius, and it 
will command all holes on a surface 5ft. 2in. by 36ft. long. 
Each spindle, it may be added, is fitted with a reversing clutch, 
for tapping purposes, which may be put on or off, according 
to requirements. 








ABRAHAMSONS “QUADRUPLE” ACTING WING 
PUMP. 


THERE are several features in this pump which are worthy 
of special attention. The pumps are provided with two 
suction and two delivery chambers which are alternately 


brought into use, thus making them quadruple as compared | 
The con- | 


with the previous double-acting wing pumps. 
struction of the pump is shown by the three accompanying 
sections. Fig. 1 is a section of the line E F of Fig. 3; Fig.2 
is a section of the line AB of Fig. 1, and Fig. 2 is a section 
on line C D of Fig. 1. The pump chamber is divided into 
four compartments, g g, and h, h, by means of two rigidly 
inserted valve seats, cand d which are fitted with four valves, 
%, 0, p, g, and which also serve to support wings m. 


It consists of seven massive | g 


Slots are cast in | 


ARM RADIAL 


ee a 


| wings have no valves, but are provided with two central 
| passages or ports crossing each other obliquely, the passage 
connecting the spaces g and the passage s similarly establish- 
| ing independent communication between the spaces /. 
| The action of the pump is as follows:—If the lever 
| be moved to the right the wings travel in the direction 
| of the arrow e, and water enters through valve n, the 
| space g, and thence through channel b into the second space 
If the wings m are then moved in the opposite direction 
| 
| 


| as shown by the arrow f the two spaces / are similarily filled 
| through valve o and channel s respectively, while at the 
| same time the contents of the compartments g are discharged 


| 


} 





| through passage b and valve q, and so on. It is a simple 
| pump, and for its size is of large capacity. It is made by 
| Messrs. Joseph Evans and Sons, Wolverhampton. 








| in keeping up the pressure. 


| 
| 
j 
| 


These | ings, Aberdare, and also at the Cwm pits, Merthyr, for surface use. | advise a larger plant. 


a. 


DRILLING MACHINE 


HETHERINGTON AND SONS, MANCHESTER, ENGINEERS, 





HOT COMPRESSED AIR CARPET CLEANING. 


Carpet cleaning by compressed air has raised the opera- 
tion out of the obscurity it has hitherto occupied. Many 
such works are of an interesting character, and new de- 
velopments are frequently arising, one of which is the 
subject of our notice. The plant at Messrs. Andersons, West- 
land-row, Dublin, consists of a 20-horse power undertype engine, 
a double-acting air compressor, 16in. diameter by 24in. stroke, 





driven by a belt at 80 revolutions per minute, and com- 
pressing into a reservoir 6ft. diameter by 20ft. long to a 
ae of 40lb. per square inch, the power required 

ing about 40-horse actual. A specially constructed 
machine in which the carpet is placed is provided with an 
oscillating tube from which a large number of nozzles project, 
the compressed air is taken from the reservoir, and flows out 
under pressure through the nozzles, and is distributed by the 
oscillations over the face of the carpet, which is slowly passed 
underneath, the dust and dirt being drawn away an 
exhausting fan. ‘This plant, by Messrs. Booth Brothers, 
gave good results, whilst only one part of the machine 
was required until an extension of the business neces- 
sitated the use of the whole. The machine was made in 
two lengths of 12ft. and 8ft., the 8ft. being for occasional use ; 
with the 12ft. length in constant use there was little difficulty 
But with the whole 20ft. in 
operation the pressure in the reservoir would—by constant use 
—drop to 121b. and 151b., thus causing serious delay by wait- 


| ing to pump up pressure, as anything much less than 301b. 


was found of little practical use. The proprietors called in 
Mr. John Batey to advise about getting a more powerful engine 
to do the work they required ; but he decided that an exper!- 
ment should be made by heating the air after passing from the 


Tue Execrric Licut has been adapted to the Blaennant work- | reservoir, and see what effect this would have, before he would 


His advice was taken, and with the 
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sanction of the proprietors he carried out a successful experi- 
ment, the result of which wasofa threefold character. With the 
whole 20ft. of nozzles open, 301b. pressure was easily retained in 
the reservoir, with a slightly reduced speed of compressor, the 
engine working easier and more regularly with the same 
steam pressure as before—60 lb.—whilst the pressure at the 
nozzles showed less than 5 per cent. below reservoir pressure, 
after passing through about 45ft. of 3in. pipe—the air passing 
out being quite warm, drying up the moisture in the fabric, and 
thoroughly cleansing it from all dust and dirt, at the same 
time reviving the colours and leaving the carpet as bright as 
& new one, and the carpet being done quicker with a less 
expenditure of air. No accurate tests have been made, but 
the practical results are palpable, being fully equal to 30 per 
cent. advantage. 

The heating arrangement is similar to an ordinary closed 
stove with a fire-grate area of one and a-half square feet, 
arranged with a large cast iron pipe passing through the stove 
above the fire, one end being fixed to one side of the stove the 
other being free to move through the other side. The stove 
is lined with fire tiles, and the flame is deflected back on to 
the top of tube before entering the chimney. The stove is 
placed as near the machine as possible, forming, in fact, a 
continuation of the pipe from the reservoir to the machine, 
stop-cock being placed between the stove and the reservoir, 
on opening which the air passes on through the red-hot tube 
in the stove to the machine, and through the nozzles on to 
the carpets. Very little fuel is needed to keep the tube red- 
hot. Anything less than this does not afford a full advantage. 
The arrangement has been patented. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
’ espondents.) 


corr . 





THE FUTURE OF THE ATLANTIC. 


Srr,—As a “loyal subject of H.B.M.,” as the Yankees put it, I 
not unnaturally resent the attitude you, in common with the Times 
and some other English journals, have taken with regard to 
England versus Germany in the transatlantic passenger trade. I 
admit that one foreign company has a fleet of steamers which 
surpasses in magnitude the fleet of any British line, but then that 
company is handsomely subsidised by its Government; whereas the 
great British lines, the Cunard and White Star, owe little or 
nothing of their present greatness to adventitious aid. Besides, 
Germany goes in for a few big lines, England having many 
smaller ones. We certainly have by far the largest vessels, 
so that passengers get more room to “ move about” at sea, It is 
an open secret that the steerages of the German vessels are crowded 
to discomfort, whereas the Board of Trade will not allow less 
than a certain good space to be allotted to each steerage passenger 
in the English ship. Then with regard to decoration and the 
general luxury of the saloon ngers’ quarters, I consider that 
the style of the Germans is “loud” and gaudy. The decorations 
are glaring, and afford a striking contrast to the quiet, restful, and 
delicate tones of white and gold adopted on the English vessels. 
There is, however, one attraction which I appreciate in the German 
boats, but which is totally absent from the British ; I allude to the 
band which plays at dinner time, and on deck in the evenings, so 
that there is a regular ‘‘band promenade.” I certainly think one 
of our companies should show the way with splendid bands placed 
on a pair of its “greyhounds.” But, setting all this aside, we 
come to the subject of most interest to the engineer, that of speed. 
The German vessels are not nearly so close to ours in speed as you 
state; indeed, only for the very great advantage of the South- 
ampton over the Queenstown route for the mail delivery, the 
German vessels would be ranked far below the British in speed. 
Southampton is but fifteen hours further sea journey than 
Queenstown, yet when the British vessel gets into the latter 
harbour she has to transfer her mails to the tender, the tender 
lands them, they are conveyed to the train, ran up to Kingstown, 
taken to the boat—which as often as not has a rough passage over 
the choppy channel—then conveyed to the train at Holyhead, run 
down to London at a speed of only about fifty miles per hour, and 
taken to the General Post-office. Thus the number of changes is 
enormous, and it may be guessed the time that would be consumed 
each change for the transference of about 500 sacks, Contrast 
this with the Southampton vessel. She runs up to Southampton, 
disembarks her mails, which are taken to the train, a short run 
brings them to London, they are taken to the Post-office, and that’s 
all. Such is the inferiority of the Queenstown service, that some- 
times if the vessel were to carry her mails on to Liverpool, and 
send them from there right down to London, the time occupied 
would not be longer than that taken vié Holybead. Turning to 
the actual speed of the steamers, the Cunard, Inman, and White 
Star, and the Hamburg-American and Norddeutscher Lloyd are 
the fastest fleets of the two countries. The average speed for a 
season of these lines’ best vessels you gave as follows :— White Star, 
19 knots ; Inman, 19 knots ; feel, 18} to 184 knots; North 
German Lloyd, 174 to 19 knots; Hamburg-American, 18 to 19 
knots. 

I may say that the statement about the British vessels is strictly 
accurate ; the Majestic, Teutonic, City of Paris, and City of New 
York have all maintained over 19 knots for a season’s running ; 
and the Etruria 184 and the Umbria 18} knots. But when we 
come to the German vessels the accuracy ceases. Not a single 
German vessel—not even the renowned Fiirst Bismarck—has 
kept up 19 knots for a season, although they do not run in the 
winter and the British vessels do. The three fastest steamers 
of the North German Lloyd are the Havel, Spree, and Lahn, 
all single-screws ; and as the Etruria, which may be taken as the 
very fastest single-screw ship it is possible to build—-she is faster 
than four of the renowned twin-screw cracks—has, after seven 
years’ running, only maintained 18} kncts on her best season, 
it will readily be perceived that the Spree and Havel cannot 
maintain 19. But to make proof positive, I may incidentally 
mention that the best speed maintained by the Spree for one 
voyage is 18 55 knots, and for the Havel 18°47 knots. The Lahn 
is a much slower vessel. Her best season’s average is 17-29 knots, 
and yet 174 is given as the lowest average of the North German 
Lloyd steamers! Much the same with the four Hamburg liners, 
which you give as 18 to 19 knots for the season. Their actual 
best averages are only :—Fiirst Bismarck, 18°8 knots ; Columbia, 
18°68; Normania, 18°41; Augusta Victoria, 17°52. The latter 
vessel is slightly under 18 knots. 

I may mention that the City of Paris has crossed the Atlantic 
seven times at a speed of 19°9 knots and over. Here are the 
speeds on these seven occasions: 20°03 knots, 19°95, 20°01, 20°16, 
20-27, 20°48, and 20°7 knots. The Majestic has also accomplished 
this seven times as follows ; 20°02, 20-01, 20°1, 20°41, 19°9, 20-05, 
and 20-2 knots. The Teutonic has six such runs to her credit : 
20 knots, 20°18, 19-97, 20°35, 20, 20°21 knots. The City of New 
York has only three: 20°06, 1995, and 20°11 knots. But the 
Fiirst Bismarck is even worse, having only two runs at this speed, 
one of them 20°14 and the other 19°92 knots. As for the other 
German boats, they have absolutely no such passages. The 
Etruria and Umbria are actually faster than them. The Etruria 
has done 19°64 knots, the French twin-screw La Touraine, 19°63 ; 
the Umbria, 19°56 ; the Hamburg liner Normania, 194 knots ; the 
Columbia, 19°15; and the Augusta Victoria, 18°4 knots. The 
Spree and Havel, as already mentioned, are 18°55 and 18°47 knots. 
All other foreign vessels are under 18 knots. 

It will thus be seen that there is a much greater difference in 
speed between the English and foreign Atlantic liners than you 


seem to have imagined. I have considered the City of Paris and 
City of New York as British because they sail under the blue 
ensign yet, and their names have not yet been withdrawn from 
the Navy List. 

I believe these two vessels will, on the Southampton route, be 
able to cope with even the Campania and Lucania on the Queens- 
town route, 


November 23rd. Union JACK, 





Srr,—Your article, ‘‘The Future of the Atlantic,” does more 
than justice to the German Atlantic liners, You say that the 
German vessels, meaning presumably the entire fleets of the Ham- 
burg and Bremen companies, are, as nearly as possible, equal in 
speed to the six fastest British vessels. Now, asa matter of fact, 
only one German Liner, the Fiirst Bismarck, comes up to the speed 
of the Umbra and Etruria, the slowest of the six British steamers. 

The following figures show that you have understated the speed 
of the British liners : — 








Sea speed Actual sea 
Name of steamer. according to ( speed in ordi- Race an cm 
HE ENGINEER. | nary weather. sitet 
Knots. | Knots. Knots. 
1. City of Paris .. 19 | 20 20°7 
2. Majestic .. .. 19 | 20 20°41 
S. Teutomic.. .. .. 19 | 20 20°35 
4. City of New York.. ly 20 20°2 
5. Umbria .. .. .. 18}—18 ly 19°77 
6. Etruria 18}—18 19 19°6 
German Steamers. 
Knots. Knots. Knots. 
1, First Bismarck .. 194 20°1 
2. Normannia - 18s—19 18} 19°2 
8. Columbia... “lf iia 18} 19°1 
4. Augusta Victoria .. 18 nearly 19 


As to the Bremen steamers, I do not believe there is a single 
North German Lloyd steamer which has ever averaged 19 knots 
across the ocean. Their latest efforts, the Spree and Havel, are 
comparative failures, and are very little faster than the Lahn, an 
18-knot boat. Your article clearly implies that the entire fleet of 
the North German Lloyd consists of first-class or “ crack” vessels, 
which compete on an equality with such liners as the Majestic and 
Teutonic, 1t is not easy to understand why the Ems and Aller 
should be considered as worthy of first-class honours, while the 
Aurania and Alaska—fully their equals in speed—are relegated to 
the second class. 

I will not enter into the vexed question of food, though I can 
say from personal experience that we are not so bad as we are 
painted. One thing, however, I am convinced of, and that is that 
the writer of your article has never been on board the Augusta 
Victoria or Columbia, otherwise he would never have spoken of 
the ‘‘good taste” of the decorations and fittings on board the 
German liners, NorTH- WESTERN, 

Liverpool, November 22nd. 


PETROLEUM OIL ENGINES, 


Str,—I could not have anticipated that Professor Robinson in 
his reply would so completely justify my letter and prove my case 
as he has done in his, published in your last week's issue. The 
small matters he brings up show clearly to the general reader what 
apparently Professor Robinson cannot see himself, and that is the 
prejudice he has concerning engines other than these in which he 
has shown himself so interested; my letter, however, was intended 
to take in a wider view than that to which Professor Rubinson 
would confine it. I called attention to the way public lectures, 
given under the auspices of our leading societies, are sometimes 
made use of to “‘ puff” some particular machine or thing. I took 
Professor Robinson’s lectures as an instance, and I say that as a 
whole he does practically condemn all other engines while eulogising 
aparticularone, Thatis, Sir, I contend, the impression conveyed to 
the average reader’s mind ; and I well remember going into the City 
the week after his lecture was delivered and being told by a busi- 
ness firm on whom I called about oil engines, ‘‘ Ah well, we know 
now there is only one oil engine and that is ,” naming the 
particular engine; and within the last fortnight upon a friend 

putting our lists before a firm, their reply was, a reference to 

rofessor Robinson’s lectures as being quite a sufficient reason for 
their not looking at them. I need only refer readers to the lectures 
to bear me out in what I say. 

In his letter Professor Robinson does not in any way answer me, 
but prefers to quote words and expressions used by myself and 
others, and rake up generally all he can against me and the engine 
I am interested in, but in so doing he has apparently been far too 
anxious to make out a case. 

I will take his letter through: In his second paragraph he—I 
presume—attempts a joke, for when ‘he says he ce done his best 
to encourage me and others in the advancement of the oil engine, 
it cannot be read in any other light. I will give him an instance 
of what I mean when he quotes me in reference to other lecturers. 
It occurred within the last three months, and does not refer to the 
Trusty engine. A certain lecturer sends round and asks for all 
information he can get, photographs of engines, drawings, models, 
engines themselves to be shown working, kc. He is generously 
met by nearly all he applied to. A partner ina large firm calls 
and sees him, and mentions they have an oil engine, and might 
send one for illustrating his lecture. The reply comes: ‘‘ Ob yes, 
but we know there is only one oil engine.” is is the ‘‘ enormous 
incubus” which rests upon all those who are working at the oil 
engine. 

Now we come to tbe sneer in reference to the drawings we 
supplied free to Professor Robinson ; his first lecture was given 
February 29th, his first communication came to us on February 
llth or 12th, and through certain circumstances could not be 
attended to until the 15th. Now, we do not keep a staff of 
draughtsmen to make drawings for lectures, always having plenty 
to do in making the ordinary engineering drawings; we did our best 
in the very short time at our disposal, but very curiously almost the 
same thing happens when the lectures are to be published about 
six months after their delivery. Writing under date September 
24th, Professor Robinson asks us for a ‘‘ block of a sectional eleva- 
tion of a size suitable for the page of a journal of the Society of 
Arts.” Adding, ‘‘ there is now no time to have them made, and I 
am thus compelled to ask you for the beat you have.” 

I must now refer Professor Robinson to my letter dated February 
15th, from which he quotes, as refreshing, ‘‘ exact details of con- 
struction of the engine and vaporiser,” after which he goes on to 
build up an imaginary reason for my refusal to suit his case; if he 
had completed the quotation he would have had to say, ‘for 
although almostallare covered by patents and provisional protection, 
it might be very detrimental to publish them,” and I may add that 
the reason was, we were then applying for certain foreign patents 
which could not have been obtained if thedetails had been published. 
Where does Professor Robinson get his idea from that we were 
making modifications? We were trying experiments, and had been 
for two years past. He is again not quite accurate when he says he 
was asked to make some trials of the engine for himself ‘‘ the 
week immediately preceding the lectures.” It was two weeks 
preceding, and we asked him in the letter of February 15th, which 
was in reply to his first communication to us. 

In the next ph of his letter Professor Robinson gives us 
the source of his reliable data, referring to Mr. Beaumont’s trial 
of our engine, as published in THE ENGINEER of December 4th, 
and Mr, Beaumont’s remarks, which he partly quotes, upon open- 
ing the discussion on Professor Unwin’s paper, read before the 
Institution of Civil Engineers. It is somewhat unfortunate for 


Professor Robinson that, upon reference, I find that his lecture was 
delivered on March 7th, whereas Mr. Beaumont’s remarks were 





—_—_— 
a 


derived his information on the 7th from an occurrence that w, 
going to happen on the 8th. It is evident Professor Robinson 
an anticipatory gift, by means of which he gains knowledge fro, 
what is going to happen some time hence—a faculty not given te 
the ordinary run of mankind. But why does he quote from” Mr, 
Beaumont in so one-sided a manner, and leave out “ With Brox. 
burn oil there was very little residuum, and never such ag to 
prevent the working of the engine for a great length of time,” 
which puts such an entirely different construction on the quotation ? 
This I will also leave Professor Robinson to explain, 

His next paragraph is a quotation from my letter of the 15th of 
February, in reply to his asking for information, and was perfect] 
true. In all oil engines, the deposit, the nature of it, and th, 
amount of it, will depend somewhat upon the driver of the engine 
and the way it is handled, What I now say could scarely affect 
what Professor Robinson said last March—but stay, I forgot for 
the moment Professor Robinson's anticipatory faculty. It is true 
that I had some half-dozen words with Professor Robinson after one 
of his lectures ; I must deny that I said we were making arrange- 
ments to “Control and regulate the temperature of the vaporiser,” 
I might have and probably did say we were making experiments 
in that direction, which would be true, and should this regulation 
of temperature be important, we have patents covering such 
regulation in a very thorough manner. I have to add, how- 
ever, that what Professor Robinson and others have said on this 
point, and the keeping of the vapour at a low temperature 
seriously misled us and delayed our advance with the engine for a 
short time. In regard to the exact words Professor Robinson 
eventually publishes in reference to the ‘‘ Trusty” engine, does he 
know, has he any idea, what temperature we have in our vaporiser! 
And when he alludes to ‘‘A tendency for the oil to become decom. 
posed and to yield the tarry products which form a sooty deposit,” 
what does he mean! My experience leads me to say tarry products 
can be formed, sooty deposits made, and clean scot without appa- 
rently any deposit, each being a definite product, producing 
different results; perhaps Professor Robinson has not reached 
this refinement. His ‘‘simple experiment” in a closed chamber 
produces only the one product with which he seems to be as 
yet familiar. While on this point, I may remark that it was 
very interesting to look at the different exhausts of the different 
oil engines at the Royal Agricultural Show at Warwick. From one 
exhaust could be seen issuing black smoke and soot, from another 
thick vapour with oil, from another lighter vapour, and so on, till 
we came to one knowing firm who hid their exhaust in a heap of 
stones and bricks. I might here also add that we have made 
engines to form deposits in the vaporiser, to form deposits in the 
combustion chamber, to form tarry matter sticking up the piston, 
to form soot which was apparently blown out with the exhaust, 
with no deposit, and we have learned to make an engine in which 
we get no deposit either in the combustion chamber, vaporiser, or 
cylinder with weeks of running. I fail to see what Professor 
Robinson's ‘‘ simple experiment” has to do with the use of oil in 
the oil engine, with its vaporiser, cylinder, presence of air, com- 
pression, and exhaust, I venture to suggest to Professor Kobinson 
that an oil engine is not merely a gas engine with a retort or 
‘closed chamber” at the end of it. In fact, Professor Robinson's 
experiments with a closed chamber have nothing to do with the 
processes which have to be employed and provided for in 
making an oil engine. Without jaline Professor fobinson’s 
words upon any particular point, I say the impression that he 
conveyed to his hearers when reading his paper last March 
was that there was only one way in which complete 
combustion could be obtained in an oil engine, and that was the 
one adopted in a certain engine. So much so was this the case, 
that several strong remarks were made among his audience. With 
regard now to my failing to understand that Professor Robinson 
was not discussing mechanical details, but the principle upon which 
power was derived from oil, his anticipatory faculty appears to 
have prompted him as to what I might have to say on it; but, as 
before, not provided him perhaps with a full knowledge of it. The 
mechanical details are as important in the successful working of 
the oil engine as the principle upon which the power is derived 
from the oil; and I will say further, that it will be very difficult, if 
not impossible, for Professor Robinson to point to a successful 
machine in which the details do not bear the largest share in 
bringing about its success, As to the using of the oil in the state 
of vapour at a low temperature, I will grant he may be right in 
theory, and very properly supported by Professor Unwin and Dr. 
Batler; but it is very possible that hanical details in place of 
the closed chamber will in practice cause a modification in their 
views. Practice and theory have before now been known to take 
at times apparently different paths. 

I was very sorry indeed to read Professor Robinson’s para- 
graph :—‘*The Trusty engine is a modification of that invented 
by Mr. Knight, who competed for the Royal Agricultural Society's 
special prize at Plymouth in 1890. This engine has been upon the 
market two or three years, and the real question is, Where have 
these engines been working in the hands of independent users for 
lengthened periods giving thoroughly satisfactory results? What 
examples could be quoted of parties who have ordered several of 
these engines, after having one in every-day use for a considerable 
time—more thana year?” By itself this paragraph justifies my 
whole letter. The object of the reference is so apparent, it rounds 
off the joke as to encouraging myself and others so beautifully ; 
surely one of the others is Mr. Knight. 

I am sorry because it is unworthy of the man who poses as one 
who works pro bono publico, who encourages progress in oil engines, 
and particularly as Mr. Knight’s engine is so eminently adapted 
for carrying out the principle Professor Robinson has laid down, 
and his engine failed for the want of the very thing Professor 
Robinson, as I understand his remarks, despises, namely, the 
details being properly carried out. I am sorry because of the 
position Professor Robinson holds, 

We meet this kind of advocacy and argument from the repre- 
sentative of firms, believing the principals are not cognisant of the 
statements made by their travellers; but as Professor Robinson 
has taken this particular line, I cannct but apply the same tactics 
as we employ in the case of commercial travellers, and say, we are 
open to run a “Trusty” engine against any engine Professor 
Robinson likes to run against ours, for one week, one month, three 
months, or “ more than a year.” Further, I have to remark that 
this paragraph shows how utterly Professor Robinson is at sea 
when he comes to the practical working of oil engines. The 
“Trusty” engine ‘‘is a modification of that invented by Mr. 
Knight.” Now, I will defy Professor Robinson to point to a single 
detail which is similar to Mr. Knight’s engine as an engine. 
Mr. Knight’s engine was on the three-cycle principle, the 
“Trusty” is on the four-cycle. I will at least give Professor 
Robinson credit for knowing that there is a difference in principle 
between the three and four-cycle; and it will generally be recog- 
nised that the four-cycle engine has swept the three-cycle out of 
existence. But I am also glad to be able to say, in reply to 
Professor Robinson’s “‘ real question,” that engines supplied by 
Mr. Knight have been working very satisfactorily for over two 
years, and that he has never bad one returned as unsatisfactory, & 
statement that I believe no firm of oil engine makers can make 
who have been in the market as long as Mr. Knight. We do use a 
modification of Mr. Knight’s vaporiser, and two or three of his 
patents, and his name would have been connected with our oil 
engine more than it has been, but that we foresaw the prejudice that 
might be aroused through such advocacy as Professor Robinson's, 
on account of the unfortunate experience of Mr. Knight in not 
having the mechanical details of his engine properly carried out. 
Professor Robinson says, ‘‘Having one in every-day use for & 
considerable time—more than a year.” We have put our engine 
on the market just a year in December, and the expression he 
uses—the limitation as to time—is most striking. The words are 
almost the exact words we have several times heard when com- 
peting for an order against another firm. 








made on the 8th, so that Professor Robinson would tell us that he 


This paragraph also appears to be open to another construction. 
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Does Professor Robinson’s judgment require him to have engines 
running more than a year, to know of several in every-day use, and 
epeat orders being given, before he can form an opinion of the 
ererecy of his own theory or conclusions regarding an engine or 
ine ? 
5 en Robinson wrote me under date November 12th, after 
the publication of my letter: ‘‘ Nor can I see, from the drawings 
submitted, how the temperature of the vaporiser is regulated to 
revent gas-making, still I say it may be done, and give you credit 
|e it in the revised proofs of my Cantor lectures, which I hope 
goon to have ready for your inspection.” ’ 

Now, Sir, we want no such credit given to us, without Professor 
Robinson knows as an actual fact that we doit. He also says in 
that letter: ‘‘ My account of your engine was chiefly based on the 
tests and remarks of Mr. Beaumont, as well as on the indicator 
diagrams.” Will he kindly say how he gets from the diagrams 
‘‘the tendency to form sooty deposit!” If a diagram will enable 
him to do this, here at least I see an opening for Professor Robin- 
son to give us some help and encouragement in our work with the 

Jengine. J. E, WeyMan, 

Guildford, November 23rd. 


Sir,—I have read with considerable interest the letters that have 
appeared on this subject, and I strongly endorse the suggestion 
made that it is time the Society of Arts made another competitive 
trial of motors, especially oil and gas motors, There would now 
be sufficient competitors without including steam engines. I would 
suggest that marks should be given to each engine in the following 

uence for—(1) Economy. (2) Multiplicity of working parts or 
simplicity. (3) Residue and combustion deposit, and waste of oil 
by cold deposit upon cylinder walls from imperfect vaporisation 
and mixing. (4) Total skilled attention required. (5) Attention 
required while running. (6) Attention required when not running 
with frequency of cleaning. (7) Total running cost and mainten- 
ance. (8) Steadiness of running. (9) Ease of, and time necessary, 
for starting. (10) Loss of heat by jacket water, by exhaust, by 
imperfect vaporisation or combustion. (11) First cost, which is of 
great importance to the general public as power users, 

For gas engines, in the place of (3) the exhaust products would be 
analysed to test completeness of combustion. And finally, that all 
competing engines should be of as near as possible the same power, 
as it isobviously unfair to the smaller engines to compete on the score 
of economy against larger; and this fixed power should not be 
Axed too high, say two or three-horse power, to enable the greater 
namber to compete. 

261, High Holborn, London, Jas. D, Roots, 

November 28th. 


ENGLISH AND AMERICAN LOCOMOTIVES, 


Sir,—Allow me to say that even if I were convinced that my 
letter was, as I am sorry to find you think it, “ singularly incon- 
clusive,” I should still rejoice to have written it, for you have been 
good enongh to base upon it a leading article, and so attract to the 
point I raise—which you admit to be an important one—an amount 
of attention which, unaided, I could never have hoped to secure. 
If I have been obscure, I much regret it. The subject is large, and 
your space and courtesy are not inexhaustible; but I will try to 
be as intelligible as possible. 

In the first place, let me clear up one or two misunderstandings. 
The weight of the Empire State express was originally 115 tons. 
No doubt it was so when the Railroad and Engineering Journal 
wrote, But since then, as the train has got known and the cars filled, 
and it is found that the engine can do its work with ease, an 
additional car has been added, and the weight is now as I have 
given it, viz., 143 tons. Now, as to the rent of road, An average 
mile of railroad in England has cost a little under £50,000. I 
believe that £100,000 per mile is a fair estimate for adding two 
additional “ tracks”—the American pbrase is really the only 
unambiguous one—with their y pl t of new 
stations, sidings, signals, &c., to an existing main line, such as 
that, for instance, between St. Pancras and Bedford, or between 
Liverpool and Manchester by the Lancashire and Yorkshire 
route. The rent of one mile of this new line would then be, apart 
altogether from maintenance charges, £5000 per annum, say £100 
per week for both tracks, £50 per week that is for one track. 
Roughly this makes £7 per day or—twenty minutes being one- 
seventy-second of a day—2s. per twenty minutes. Even assuming 
that my price is too high, that a mile of first-class main line in a 
thickly-populated district—we are not discussing agricultural 
branches—can be provided and fully equipped for half the money, 
or £50,000 ; assuming, further, that an express only occupies the 
line for ten minutes instead of twenty, still the rent of line for the 
time of its passage is 6d., and it is bad economy to spend even 6d. 
to save one penn’orth of coal. 

You press me with questions whether an increase in the number 
of trains does not diminish the cost of rent per train. Of course it 
does, but the fact is quite irrelevant to my argument. What I 
urge is this, the number of trains increases gradually ; there 
comes a point where the trains overcrowd the original two lines, 
not indeed all day long, but at certain hours. Then the two lines 
have to be increased to four, as happened years ago on the North- 
Western, and is happening now on the Great Western and the 
Midland. But though, thereby, the capital cost of the main line 
per mile is doubled, no new traffic comes upon it in consequence. 
The management have got an easier task in working the traffic, no 
doubt, but the shareholders’ dividends have been diluted, for the 
same net earnings have to be spread over a larger capital. Now it 
will surely not be denied that, if instead of two trains each weighing 
150 tons, we can run one train weighing 300 tons, or even, if instead 
of four trains of 150 tons we can ran three trains each weighing 
200 tons, we economise room on the line, and so make it possible to 
put off the evil day when the cost of doubling must be faced. 
Farther, it is, I think, undeniable that the big American engines 
—extravagant coal-burners though they no doubt are—could at 
least take loads of 200 tons at speeds which limit our smaller 
English engines to 150 tons. You tell me the loads given in my 
table of American trains are exceptional. I admit it fully, in the 
sense that American trains are usually lighter. My point is, and I 
can only repeat it, an American engine can take loads that our 
engines cannot take at the same speed. Consequently their trains 
add new cars when the traffic increases, while our trains are 
divided. To take a concrete instance. The increased traffic to 
Buffalo means an extra car on the Empire State Express. The 
increased traffic to Edinburgh from Euston meant the banishment 
of the Perth passengers from the 10 o’clock, and the establishment 
of an independent train for them at 10.30. 

Finally, you are good enough to invite me to reconstruct the 
North-Western time-table, and to design a new series of engines 
for Mr. Webb. Respectfully, but firmly, I must decline the task. 
What Iam concerned with is the establishment of a principle ; it 
would be the merest impertinence for me to attempt to teach the 
officers of the North-Western, or any other company, its application 
in detail to their particular business. But it surely needs no 
detailed time-tables nor actual figures to show that, for instance, 
it would save room on the Great Northern line if the 9.45, 10.0, and 
10.15 a,m.—all of which run over the same road for 130 miles, and 
stop practically only for locomotive pu' uld com- 
pressed into two trains ; or if the same course could be taken with 
the 1.30, the 2 o’clock, and the 2.30 in the afternoon. Or again, 
to take a still more obvious instance, the Brighton Company, 
when accused of excluding third-class passengers from its ex- 
presses, defends itself on the ground that this would make their 
weight excessive, and that there is no room at certain hours for 
additional trains on the line between Croydon and Redhill. But if 
the Brighton Company would send to the Michigan Central it 
would be able to borrow an engine that could take 375 tons at an 
inclusive speed of thirty-seven miles an hour. In other words, 
such an engine would be able to haul from thirty to thirty-five 
ordinary Brighton coaches, and yet enable the Brighton manage- 








ment to knock five minutes off the time of the 10 o’clock] down, 
which at present is described as “‘ first-class limited.” 

I hope now I have made myself intelligible. When you say, 
‘We can in this country haul a ton of grain or coal a mile at a 
higher speed with a smaller consumption of fuel than any 
American locomotive,” I am not concerned to differ from you. I 
only reply that the object of the locomotive’s existence is not to 
burn coal economically, but to carry traffic economically ; and 
that, in so far as English locomotives by their lack of power tend 
to the undue multiplication of trains, and the consequent undue 
occupation of immensely valuable roads, they are extravagant 
traffic instraments, Finally, as I have ventured to differ from you 
on so many points, I would ask permission to express my entire 
sympathy with the wise words which you used in your last week’s 
leading article on “The future of the Atlantic.” ‘There is,” 


‘you say, “in the Anglo-Saxon temperament a sort of smug 


self-sufficiency, which shows very strongly in all matters connected 
with foreign countries, . . We talk and then we go to sleep 
for a time, comforted and made happy by a phrase. . . . This 
unhappy fit of self-complacence is a cause for serious concern in 
many branches of our national autonomy. . . . Facts will 
have to be faced fairly and openly, however unpleasant the revela- 
tions of supineness and indolence may be.” Here is one fact: In 
my travels on the Continent I have noticed, whether it was in 
Sweden, in Holland, or in Italy, that the old engines came from 
England, the new ones are by Belgian, or Swiss, or German makers, 
Reading tells me that in Mexico, in South America, in Canada, 
and in Australia, the United States engine builders are crowding 
out our English productions, Is it not possible that one at least of 
the causes is the fact that railway men outside England do not 
attach ee as much importance to economical coal burning as we 
do, and prefer an instrument which enables the traffic to be 
economically worked as a whole’ Is it not possible even that they 
are right in their preference ¢ W. Mz. A. 
November 28th, 





FREE TRADE, FAIR TRADE, AND NO TRADE. 


Sir,—‘‘Trader” is deserving of every sympathy if he ever ex- 
pected to get from a number of Free Traders such explanations of 
the effects of the policy as would fit in with one another, or even to 
find one Free Trader consistent with himself. The study of the 
subject can only be undertaken with any prospect of benefit by one 
who is content to hear one argument, be convinced, get it out of his 
head, and be ready to-morrow to be equally convinced by some- 
thing entirely opposite. 

Those who study the subject without an open mind can only get 
bewildered. The prophecy as to other nations accepting the 
theory must certainly be shirked. This has not come true, and as 
the —_— used the vernacular tongue, the time of fulfilment was 
definitely fixed. The prophecy as to the effect on the cultivation 
of land has been miserably falsified. As to what the effect would 
be on this country were other nations to adopt Free Trade, the 
present day exponents of the doctrine are all at loggerheads. 

Here are a few opinions of the authorities, which a critical 
student would have great difficulty in assimilating :— 

Foreign tariffs injure our It is to our advantage that 
trade, but do not harm us so other nations should hamper 
much as the nations who main- themselves with protective 
tain them. duties, 

The Protectionist policy of  Protectionist countries 
foreign Sates stimulates pro- their export trade. 
duction, and the goods produced 
under that stimulus undersell 
those produced by us under less 
artificial conditions, 

That we are being ousted from 
our present markets, and must 
search for new. 


lose 


That the condition of the 
country affords encouragement 
for the future; that trade, 
though less profitable, shows 
little tendency to diminish in 
volume, 

So long as America adheres to 
the protective system, so long is 
our commercial primacy secured. 
uires a great deal of faith to accept all these assertions, 
and to believe that those who make them know anything of the 
subject, As to the benefits we receive from our Free Trade 
— all are agreed, and the benefit we get is shown by whatever 

appens, 

The Board of Trade returns furnish infallible evidence of the 
advantages we obtain. The figures frequently appear to show 
retrogression if taken by themselves, but with a little index 
number manipulation they can be fixed up to show progress, the 
volume of trade can be shown to have increased. If the exports 
appear to have been reduced in price more greatly than the 
imports, it is held that as our imports are to our exports in ratio of 
about three to two, anything like an equal fall of prices must 
be a great gain tous, and that a fall of 20 per cent. in the 
prices of our imports would be an equal set-off against a fall of 30 
per cent, in the prices of our exports, 

If exports are increasing it shows what great progress we are 
making. If imports increase considerably, it shows how well we 
are doing, as all imports are paid for by exports. If exports 
are diminishing in value, it is only on account of reduction in price, 
the volume is greater. When some industries are done away with 
capital and labour are freed for other industries, 

In this letter I have endeavoured to show ‘‘Trader” that 
to become a Free Trader he must accept everything without 
reserve, and I hope that if I have overstated or strained any of the 
statements I have made, the Free Traders will call me to task. 

1 have written with apparent animus, but I feel strongly that 
the country is suffering greatly from its misplaced confidence in 
this erroneous doctrine. In a further letter, 1 will attempt to 
show how and why, and suggest an alternative policy for the 
destructive criticism of the other side. JOHN BRETT. 

Hounslow, November 21st. 


We have tried very hard to 
get foreign countries to lower 
their tariffs, 

It 


Srr,—After such letters as those which have fallen from the pen 
of “ Nemo” and others, it is with great diffidence that I venture 
to ask the favour of your valuable space for a few lines on this 
subject, 

* Economy up to Date” asks ‘‘ how the balance of £92,000,000. 
the excess of our imports over exports, is paid fur?” I should 
like to see this question satisfactorily answered, for I believe it 
plays a more important part in the depression of trade than is 
generally supposed. Last year our net imports were £373,000,000 
and our exports £247,000,000, leaving an excess of imports of 
£126,000,000. We are led to believe that one reason why Free 
Trade is beneficial to us is that we may be able to buy freely in 
order that we may sell freely, and that, practically speaking, every 
£100 worth of goods we buy from the foreigner is paid for by £100 
worth of our own goods; but Free Traders do not tell us that last 
year we had to allow, also free of duty, 50 per cent. more foreign 
goods to come into our markets than those we received in exchange 
for our own, for which, practically speaking, not a penny goes into 
the wage earner’s pocket, It simply increases our competition and 








deteriorates our values, without any p ting return to our 
industries. 

I should also like to ask who, pting our cc ‘8, are most 
interested in supporting Free Trade, and why? If this question is 


fairly answered I think it will open the eyes of many. 

We are told that Protection only benefits a few manufacturers. 
But are we not a manufacturing nation, and are not the interests 
of our workpeople identical with those of their employers, who, 
when trade is bad, discharge their hands and reduce their wages, 
and the whole neighbourhood suffers accordingly—and vice versd. 

I see Mill has been mentioned by many of your correspondents. 
Now, if he is recommended to us as an authority upon political 





economy, then I should like to direct your readers’ attention to 
Book V., Chapter IV., and last clause, in which he says:—‘A 
country cannot be expected to renounce the power of taxing 
foreigners unless foreigners will in return practice towards itself 
the same forbearance, The only mode in which a country can 
save itself from being a loser by the revenue duties imposed by 
other countries on its commodities is to impose corresponding 
revenue duties on theirs.” E, W. 
Exeter, November 24th, 


Sir,—I should like permission to remind ycur readers of 
‘* Trader’s ” letters in 1886 and thesequel. Then, as now, English 
industry was depressed, and the excess valuation of imports was 
very marked ; then, as now, the example of foreign countries, 
assumed by “Trader” to be specially prosperous, was held up to 
us. Then we were urged to follow the policy of Germany with the 
object of diminishing imports. What was the sequel? English 
trade has had some of the most active years on record, and has 
exported a larger bulk of merchandise than ever. While Germany, 
whatever her fortune may have been, has at all events not lived 
up to ‘* Trader’s” ideal ; for whereas in 1884 her imports balanced 
her exports, in 1890 exports were only three-fourths imports. 
Now, whether this argues prosperity or no, it at least goes to 
show that ‘‘ Trader’s” favourite policy is at all events ineffectual 
for the purpose he desires, that of diminishing the proportion of 
exports to imports. As to the statements we have been treated to 
on Mr. McKinley’s authority, we are now in a position to judge of 
their value ; and though there is little prospect of a low tariff in the 
States, we at least know that McKinley did not benefit the bulk 
of the pcpulace to their own thinking. We are now depressed ; 
but this talk of national bankruptcy at the bidding of a foreign 
tariff is as hollow as in 1886 or in 1879, or whenever else it has 
frothed up. W. A. & EB. 

November 30th. 





RAILWAY BRAKES IN GERMANY. 


Sir,—A paragraph appears in your issue of the 18th inst.—in 
the column headed ‘‘ Railway Matters ””—on the subject of brakes 
on the Prussian railways, and reference is made to a recent paper 
read by Government-Councillor Hoffman, before the Society for 
Railway Matters in Berlin. As this paragraph is likely to give an 
erroneous impression as to the actual position of affairs in regard to 
the brake question in Germany, I would ask you kindly to grant 
me space for the following facts. 

The Carpenter air brake, which had hitherto been in use on the 
main lines of the Royal Prussian State Railways since the year 
1881, is now—in consequence of a recent ministerial decree—being 
gradually replaced by the Westinghouse brake, all the new passenger 
carriages and vans being fitted with the latter. The same thing 
applies to the main lines of the Royal Saxon State Railways, where 
the Westinghouse brake is now taking the place of the Schleifer 
brake, which had previously supplanted the Carpenter system ; 
and it was with the peculiarities and essential differences of these 
three systems that Mr. Hoffman dealt in his paper. For the 
extensive networks of so-called subsidiary railways, as well as of 
narrow gauge and steep grade lines in both those kingdoms, the 
automatic friction brake—Heberlein system—has been for many 
years and still remains the standard one. 

The reason for the change from the Carpenter and the Schleifer 
brakes to the Westinghouse for main-line traffic, is stated to be that 
the single-chamber principle has been found to be preferable to 
the two-chamber one, and that the action of the last-named brake 
is more rapid. The automatic friction brake, on the other hand, 
is found to be the most suitable one for subsidiary railways and 
private lines, owing to its simplicity and smaller cost of construc- 
tion and working, its trustworthiness, and its being specially suited 
for working mixed trains; and I may mention that, although the 
total amount of rolling stock built for the German State lines has 
this year been comparatively small, my company has, during the 
past few months, received orders for fitting seventy-one engines 
and over 300 vehicles for the Prussian and Saxon State lines, 
besides a number for private railways. The Schmid brake, which 
was in 1885 introduced on some of the Jocal lines in Bavaria, and 
can therefore scarcely be said to be a new one, has also been tried 
on some of the Prussian lines, but it has now in almost all cases 
been replaced by the Heberlein, and it has recently been stated in 
the press that in Bavaria also it is to be superseded by the vacuum 
system. In the South German States the Westinghouse is also to 
be used for main line traffic. 

In North Germany the position of the brake question may, 
therefore, be said to be that the Westinghouse brake is the regu- 
lation one for the main lines where the Carpenter and Schleifer 
systems had previously been in use, whilst the automatic friction 
brake—Heberlein system—holds the same position for subsidiary 
and narrow gauge lines, FREDERICK C. FAIRHOLME, 

Heberlein Self-acting Railway Brake Co., Ld. 

18, St. Dunstan’s-hill, E.C., 

November 22nd. 


WIRE ROPES. 


Sir,—With further reference to the correspondence on the above 
subject, resumed in your valued columns this week, may I 
trespass on your space to add these few remarks? I venture to 
believe that if ‘‘ Inquirer” made private inquiries he could glean 
more information than through the press, for one has to be very 
careful about statements and expressions of opinions in print. I 
am glad your correspondent is satisfied with the particulars he has 
obtained regarding ‘‘ patented or improved steel wire,” although I 
fail to see why. It would occupy columns of your valued space 
to do anything like justice to this branch of the subject alone. 
Where, however, your est corresp t appears to me to 
be mainly adrift, is in not defining to what description of wire rope 
he refers. In order to obtain trustworthy information on the 
matter at issue, he should be good enough to specify, firstly, the 
work the rope is desired to perform under given conditions, e.g., 
if for traction or haulage purposes, the curves or drums to be 
worked over, the maximum loads or stresses to be encountered, 
and the speeds of driving, &c. This information would be a guide 
to form an cpinion as to what class of wire and construction of rope 
would be likely to suit his requirements. 

The stress and speed of running would largely govern the tensile 
quality of the steel to be employed, whilst the bending exactions 
would determine the number of wires and gauge to be adopted in 
a rope of a given diameter. Secondly, in the absence of such 
particulars, ‘‘ Inquirer” should take upon himself to specify the 
class of steel wire, gauge and construction of rope that he requires 
a reliable quotation for, i.e., patent steel wire of what gauge, 
tensile, torsional and elongating efficiency—with limits; further 
what variations or departure in the above qualities he will sanction 
in the selection of the aggregate wires to compose one or each 
rope. Thirdly follows the question of the type of construction, 
i.e., what number of wires in each strand, kinds of hearts and 
core, description of lay, &c., are to be employed in the manu- 
facture? All these considerations enter into the question of the 
price and efficiency of a wire rope. If after specifying the proper 
materials and construction to be adopted, or defining the life of a 
‘standard ” rope under given conditions, as before mentioned, I 
shall be surprised if he obtains the same quality and satisfaction 
fur 25s. per cwt. that he would from responsible manufacturers for 
an article costing 35s, to 40s. percwt. On the other hand, where 
manufacturers will guarantee a satisfactory performance of a rope 
for an inconsistently low price, and ‘‘ Inquirer” is willing to risk 
breakdowns and stoppages, there is nothing unreasonable in 
accepting such terms. J. BUCKNALL SMITH. 

90, Wickham-gardens, S.E., 

November 29th, 





(For continuation of Letters see page 488) 
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PUBLISHER'S NOTICE. 


The Publisher of THE ENGINEER desires to state that, following the 
wactice of recent years, a SPECIAL NUMBER will be tssued on the 
uh December. The number will be mainly devoted to a profusely 
illustrated description of the GREAT NORTHERN RaILway Loco- 
MoTIVE AND CARRIAGE Works at Doncaster, Thanks to the 
courtesy of Mr. Patrick Stirling and his staf’, unusual facilities have 
been afforded for the preparation of a thoroughly complete description 
of these extensive Works, the Tools, and Methods, 

Among the illustrations will appear engravings of every type o 
locomotive on the line. Of all the locomotives running in England, 
or perhaps in the world, none are more striking than the splendid 
(Qutside-cylinder Express Engines designed by Mr. Stirling more 
than twenty years ago, and still unrivalled for speed and economy. 
Special photographs have been taken of one of these Hngines, and 
from these has been prepared an engraving in the highest style of 
art. This will be issued as one of TWO SUPPLEMENTS with the 
Special Number, and will be found, if possible, superior to the 
late of ‘' The Marchioness of Stafford,” published with the Special 
‘Number of 1888, and the North-Kastern Compound Engine, pub- 
lished with our Number of March 7th, 1890, and will form a 
companion plate to these last. 

The Second Supplement will consist of Sectional Drawings—fully 
dimensioned—of the Engine. The Special Number will also contain 
other matter of interest. 

As this issue of THE ENGINEER will possess interest for an abnor- 
mally wide circle of readers, it will present unusual advantages to 
advertisers ; and it is desirable Gawkes that application for space 
should be made as early as possible. 

Foreign Subscribers should order early. Thin Paper edition, 1s.; 
Thick: Pager edition, 1s, 9d.; post free to any country in the Postal 
Union. 


tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
Tue ENGINEER weekly and post free Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

THIN Paper Copres— 


fe A eT eee £0 188. Od, 
Voarly .. «ce 00 «0 ef 08 c¢ cf £1 16s. Od. 
Tack Parer Copres— 
Halfpenny 4. cc ce cs ce ce ce co Bh Ge, Bd, 
Voariy .c «cc cc 00 cc co co co co £8 O8 Gd, 
ADVERTISEMENTS. 


** The charge for advertisements of four lines and under is three shillings, 
Jor every two lines aflerwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “‘ special” positions 
will be sent on application, 

Advertisements cannot be Inserted unless delivered before Six 

ence of the 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tux Encinegr. 








MEETINGS NEXT WEEE. 

InstiTuTION oF CriviL ENGINEERS. — Tuesday, December 6th, at 25, 
Great George-street, Westminster, at 8 p.m. Ordinary meeting. Paper 
to be further discussed, ‘‘The Manufacture of Small-arms,” by John 
Rigby, M.A. (Superintendent, Royal Small-arms Factory, Enfield). 

InsTiTUTION OF CiviL ENGINEERS : N&WCASTLE-UPON-TYNE ASSOC1A- 
TION OF StupENTSs.—Wednesday, December 7th, in the Durham College 
of Science, Newcastle, at 8 o'clock. Paper: ‘‘ Concrete and its Applica- 
tion to Marine Construction,” by William Kidd, A.M. Inst. C.E. 

Lonpow ASsocIATION OF ForEMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, December 8rd, at 7 p.m. Paper on “Shipbuilding,” by Mr. 
John Taylor. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, December 10th, in 
the Masonic Room, Grand Hotel, Aytoun-street, at 7 p.m. Annual 
meeting. 

CHESTERFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS.— 
Saturday, December 8rd, in the University College, Nottingham, at 
3.30 p.m. Reading and di ion of papers. 

Sours SrarrorDsHIRE INsyITUTE OF IRON AND STEEL WorKS MANAGERS. 
—Saturday, December 10th, at The Institute, Dudley, at 7 p.m. Ordinary 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 





*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

+ We cannot undertake to return drawings or manuscripts ; we must there- 
Jore request correspondents to keep copies. 

*,* All letters intended for insertion in Tae ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice whatever 
can be taken of anonymous communications. 

J. T. H. (North Devon).—You will find an engraving of Scott's projector 
on page 481 of our issue for May 20th, 1892. If this does not suficiently 
answer your purpose, write again. 

J. L, L. (Bast Jarrow).—Accidents caused by turning steam into boilers 
while men are inside cleaning are extremely rare. We are quite unable to 
say where you can get any data on the subject. 





CYLINDER LUBRICATOR WITH PISTON AND RATOHET. 
(To the Bditor of The Engineer.) 
81r,—Would you allow me to ask in your correspondence column who 
are the makers of a cylinder lubricator having a ratchet and piston ? 
November 23rd. N. F, 





BOILER-MAKING PLANT. 
(To the Bditor of The Engineer.) 

Sim,—Can any reader give me the name of a firm competent to supply 
the whole plant required for making marine boilers of large size. I find 
on inquiry that these boilers are usually made with plant constructed 
en the exception of a few tools—by the boilermakers themselves, and 
that only a few machine tools have been bought here and there. 

November 25th. River Heap. 
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Paper : ‘‘ The Failure of Chilled Rolls,” by Mr. B. H. Thwaite, 
CE. 


Society or Arts. — Monday, December 5th, at 8 p.m. Cantor 
lectures : ‘‘ The Generation of Light from Coal Gas,” by Professor Vivian 
B. Lewes. Lecture III.—Theories of luminosity as they at present exist 
—The genesis of the gas burner—Flat flames, Argands, regenerative and 
incandescent burners—The gas burner in relation to the gas to be 
burned. — Wednesday, December 7th, at 8 pm. Ordinary meeting. 
Paper: “ The Chicago Exhibition, 1893,” by James Dredge. 

GEoLosists’ AssociaTION.—Friday, December 2nd, in the Mathematical 
Theatre, University College, Gower-street, at 8pm. Ordinary meeting. 
Paper: ‘‘On the Lower Greensand Area to the North of the * Rookery’ 
Fault between Wotton and Dorking,” by Professor G. 8. Boulger and Mr, 
Thomas Leighton. 














DEATHS. 


On the 23rd November, at Bedford, WattrrrR Henry Noakes, late of 
Carlton House, Finchley, and Brick-lane, Whitechapel, in his 46th year. 

On the 24th October, at Nuevitas, Cuba, from yellow fever, GrorGE, 
youngest son of the late MicnaeL Lang, formerly Engineer-in-Chief of 
the Great Western Railway, aged 34 years. 
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THE RUSSIAN ARMOUR-PLATE COMPETITION, 


TuoseE who are interested in the question of armour have 
been looking forward to the competition which was to 
commence this month at Ochta, near St. Petersburg. A 
brief report of the first part of this trial appeared in the 
Times of November 25th. From this report we are able 
to learn something of the general results, although there is 
certainly one misprint in figures, and possibly more. The 
competition was to be very nearly a repetition of that 
which took place in November, 1890, at which we were 
represented, and of which we gave a special report with 
notes and sketches made on the ground, in THE ENGINEER 
for November 21st, 1890. Trials of this kind are admirably 
carried out at Ochta, whether under the direction of 
Admiral Kaznakoff, or his successor, Admiral Makaroff. 
The plates competing are all 8ft. square by 10in. thick, 
and were expected to be attacked by the forged steel 
Holtzer projectiles from the 6in. breech-loading gun. 
This we do not doubt took place. The Times reports 
that a 4in. gun was used, but this is inconsistent both 
with reason and with the weight given for the projectiles, 
namely, 97 lb. The shot of a 4in. gun weighs about 25 lb. 
only. The weight of the forged steel shot fired in 1890 
was only 99 Russian or 89°4 English pounds. It is 
difficult to say therefore whether the 97 1b. weight now 
reported refers to Russian or English pounds. The strik- 
ing velocity is reported as 2190ft. per second. In 1890 
it was 2080[t.; consequently, whether the weight be in 
Russian or English, it will be found that the blow is con- 
siderably harder in the present trials than in those of 
1890, being, in fact, on the former supposition 2913 foot- 
tons striking energy and 10:4in. perforation of steel, or on 
the supposition that English pounds are referred to, 3225 
foot-tons energy and 11-‘Oin. perforation. The backing, 
and presumably the other elements, are the same. In 
short, the trial this year has consisted in a repetition of 
that of 1890 in a more severe form. 

The increased severity is what would naturally be 
expected, and very likely arises from the employment of 
smokeless powder. The 6in. gun would bear the strain 
— without injury, even on the supposition that the 

eavier projectile was used. A 6in. gun of our own at 
Shoeburyness has fired a shot weighing 1001b. witha 
velocity of 2300ft. per second. Without, then, being able 
to say exactly what was the blow, we can see that 
the competing plates have all been subjected to a 
very severe test. The thickness is }in. less than that of 
the plates tried in America or on board the Nettle, and 
the projectiles are apparently all of the best kind, namely, 
Holtzer forged steel, and the behaviour of the plates is, 
therefore, a matter of great interest. So far four plates 
have been tried, two all steel of Messrs. Cammell’s, one 
compound or steel-faced of Brown’s, and one all steel 
from St. Chamond, and we are sorry to learn that the 
French plate is reported to have behaved the best, 
resisting six projectiles without cracking, the projectiles 





penetrating from 1lin. to 12in. from the plate face. One 
Cammell’s plate was nearly as good, the penetration being 
a little deeper, and the first and only crack being caused by 
the sixth shot. One Cammell plate was “too hard and 
brittle and was put hors de combat at the third shot.” 
Brown’s plate completely shattered five projectiles with 
a very small amount of penetration, but in so doing was 
itself broken into many pieces, although the backing 
remained perfectly intact. From this last statement we 
gather that the Ellis-Tresidder plate is intended to besimilar 
plate to one which we saw at Sheffield, which had been 
tested at Shoeburyness, and of which we gave an engraving 
in our issue of September 16th. We fear that from the 
fact that five rounds only were fired at this plate, while 
six were fired at the two above-mentioned, that this plate 
became actually broken away from its backing, 
and incapable of bearing another round. It is added 
that “the fractures exhibited numerous internal flaws, 
due to some unexplained accident of manufacture, and 
the plate on that account was not considered to be a 
fairly representative one.’ Nevertheless, it tells badly 
against the Ellis-Tresidder plates, because the fact that a 
champion plate could be selected which had such flaws, 
argues not only uncertainty, but uncertainty which 
escapes all detection till past remedy. Moreover, it pro- 
vokes the suggestion that other plates which have 
behaved admirably under less severe tests might have 
exhibited unsuspected faults if more violently assailed. 
This suggestion, we hope, however, may be dismissed. 
We cannot think it likely, for example, that a plate which 
broke up five Holtzer projectiles with a striking energy of 
2655 foot-tons with only very slight injury, would 
crack and break at the first round with 2913 
foot-tons, or even 38225 foot-tons energy, especi- 
ally with the projectiles shattering as they do on 
the hard Tresidder face. It may be questioned whether 
any increase of energy in the same projectile would tell 
much. Captain Tresidder has applied this argument 
even to the case of a larger projectile. To this we have 
demurred, believing the larger projectile from its increased 
size harder to break, but a projectile of the same size is 
a different matter, and we admit that if a projectile 
shivers on striking against a plate with 1970ft. velocity 
with little penetration, its mass falling on the space 
surrounding the point of impact with a considerable 
share of the striking energy, it is unlikely—though not 
impossible — that that particular shot would have 
produced much more effect with increased velocity and 
energy. It is, of course, conceivable that damage is done 
more quickly in the plate than the shot, and consequently 
the increased velocity tells against the plate even in the 
case of a shot shivering. This, however, is scarcely 
likely to tell to such an extent as to account for the 
difference in behaviour before us, and we think that even 
a rival who is reasonable will admit that the Ochta Ellis- 
Tresidder plate is very inferior to the Shoeburyness plate. 

A plate must stand or fall generally by its behaviour 
under a competitive trial to which it has subjected itself, 
and so far as the report goes, St. Chamond has beaten 
our English plates. It will naturally be noted, however, 
that apparently the Tresidder plate only has broken up 
the attacking projectiles, and that this element affects 
the future, and is of special importance. It may also be 
urged that we have always ourselves in THE ENGINEER 
laid stress on the importance of a hard face. This is 
true, and we so fully believe in the advantage of surface 
resistance which fractures the shot before they receive 
support round the head, that we should be content to 
accept a considerable measure of defeat and uncertainty 
for some time to come as the price. The moment the 
fire leaves the direct line and the shot strikes obliquely, 
as would be the case nearly always on service, the hard 
face tells more and more. For cruisers hard plates are 
specially suitable, and they must save supporting struc- 
tures and simplify repair to ships. Indeed, we do not 
doubt that hard faces will come in eventually with all 
makers. In the meantime we shall look forward to the 
performance of the plates remaining to be tried, that is, 
to Schneider’s plate and that of Harvey. We shall be 
surprised if the latter does not maintain the credit of the 
hard face. 

We may add that we hope in due time to give our 
readers photographs and official information on this trial. 
Until we are in a position to do this, our judgment must 
be in a measure imperfect. Nevertheless, we express it 
as far as information extends, because it seems right. to 
recognise any substantial evidence at once, whether of a 
welcome or of an unwelcome character. We had been 
informed on the best authority that St. Chamond had 
been turning out admirable “all steel” plates. Messrs. 
Cammell may be congratulated on one excellent plate, 
but we do not look forward to 6in. projectiles eventually 
obtaining 12in. penetration under the conditions of trial, 
because we look to see them broken up. We have yet to 
see what Harvey will do in Germany. 


A NEW VIEW OF THE LONDON WATER QUESTION, 


Amone the multifarious subjects which go to make up 
the Annual Report of the Local Government Board, that 
of the metropolitan water supply possesses at the present 
time more than ordinary interest. The yearly Blue-book 
has been recently issued, followed immediately by the 
appearance of a remarkable report on the position and 
prospects of the London Water Companies, prepared at 
the request of the County Council by its parliamentary 
agent, Mr. Henry Lawrence Cripps. The report, which 
is officially identified with the Council, and is put in 
circulation by one of its committees, takes the shape of a 
handy volume containing a considerable amount of infor- 
mation on the subject to which it relates, and is illustrated 
by a couple of coloured maps. In the first place we will 
deal with the Government publication, and especially that 
part which includes the annual statement drawn up by 
Major-General A. de C. Scott, the Metropolitan Water 
Examiner. At the outset there is a revision of the data 
on which the statistics of the London water supply are 
founded. The census of 1891, so far as published, shows 
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that the actual increase in the population of Greater 
London since 1881 has fallen considerably short of the 
estimate based on the two previous decennial periods. 
Hence it has been discovered that some of the London 
water companies have unintentionally over-estimated the 
population in their area of supply. Large reductions 
have consequently been made by the Grand Junction 
Company and the East London Company in their returns, 
as to the extent of the population in their districts. The 
effect is such that whereas the total of the population 
supplied by the London companies in 1890 was given as 
5,661,640, the total for 1891, which ought to be larger, is 
less by 166,684, and the number supplied in 1890 is 
shown to have been only 5,435,195, that for 1891 being 
5,494,956. In the report issued last year the increase in 
the population during the decennial period 1881-90 
appeared to average 111,000 perannum. In the present 
report the average annual increase during 1882-91 is 
shown to be only 86,000. The magnitude of the error 
which has been committed may be noticed in the case of 
the year 1890; the present report showing that the 
population for that year has been over-estimated to the 
extent of 226,445. The advocates for a quinquennial 
census may point to this wide divergence as one proof 
among many that ten years is too long an interval for 
taking the census in this busy age, especially in the case 
of the large towns. Unfortunately the statistics relative 
to the populations supplied by the London water com- 
panies are not yet in a settled form. The returns for 
1890 remain uncorrected in the case of the following 
cCompanies—the Kent, Lambeth, New River, and Chelsea. 
The Southwark and Vanxhall have taken off nearly 
16,000, the East London 107,000, and the Grand Junction 
120,000. On the other hand, the West Middlesex has 
added above 16,000 to the estimate for 1890. Reverting 
once more to the total, we meet with this extraordinary 
result, that whereas in last year’s report the average 
annual increase in the population receiving the supply 
during the decade, was reckoned at more than 123,000; 
this increase now appears as less than 96,000. The 
actual increase during 1891 in the population was under 
60,000, whereas the increase calculated for 1890 was 
quite 80,000. 

While the Registrar-General acknowledges the over- 
estimate of the population, the Royal Commissioners on 
Metropolitan Water Supply have elicited information 
showing that the London water companies have not, in 
all cases, pumped so much water into their mains as they 
specified in their returns. This interposes another 
obstacle in the search for correct statistics, and especially 
with regard to the volume of water per head of the 
population. General Scott states that the calculations in 
reference to this matter, as also in regard to population 
and houses, are admittedly difficult, and the results must 
be taken as no more than an approximation to the 
actual facts, until further information is obtained. Yet 
we seem warranted in arriving at two conclusions 
posessing a satisfactory character. In the first place, 
the population in London and its environs is not growing 
so rapidly as we had been led to suppose. The risk 
of the population outgrowing the resources of the water 
companies is so much theless. Another point consists in 
the evident fact that the supply of water per head is 
in excess of the amount previously calculated. This is 
the case, even though the total supply is subject to a 
deduction. The supply for 1890 was supposed to average 
more than 175 million gallons per day; whereas it is now 
discovered to have been less than that amount by nearly 
six million gallons. Yet the average supply per head 
shows a fractional increase; and the average for 1891 is 
higher than for any year in the past decade, being rather 
more than 32 gallons per head. In 1882 the supply was 
only 29°40 gallons per head. That the companies were 
in some cases really under the impression that the popu- 
lation they had to supply was larger than proved to have 
been the fact, is evident in the case of the Grand Junction 
Company. In 1890 this company reckoned on a popula- 
tion exceeding half a million, and made a return showing 
36°34 gallons daily per head. It now appears that the 
population of the district was under 400,000, and the 
daily supply was at the rate of 47°65 gallons per head. 
This was a prodigious excess, and we should expect that 
the company has by this time moderated the working of 
the pumps. This company headed the list last year, 
giving 47°50 gallons per head, though of course without 
knowing it. The Kent Company stood lowest, at 28°34 
gallons per head. In July last year the Grand Junction 
Company gave a maximum per head of nearly 53 gallons. 
How such volumes of water as were given by this com- 
pany could be consumed is a question, and we can only 
infer an enormous waste. Constant supply is making 
rapid progress, being actively promoted by the County 
Council; whereas the Metropolitan Board utterly dis- 
regarded it, on the plea that the conditions imposed on 
the consumer involved too great an expense. The con- 
sumer may have thought otherwise; or, as a matter of 
fact, it was the landlord and not the tenant who had to 
pay. At the close of 1890 General Scott reported that 
62 per cent. of the houses had the constant supply. A 
year later the proportion was 65 per cent., and in the last 
monthly report we find it 68 per cent. 

One of the maps in the County Council report is 
intended to show the extent to which the neighbourhood 
of London is “ already appropriated ” by water companies. 
The phrase employed might have been “ already supplied.” 
As London grows and spreads, its population overflows 
into districts where the metropolitan companies have no 
need to lay their mains, other companies being on the 
spot. That water is being abstracted from rivers or 
wells by these outside companies is perfectly true, but the 
water so taken is not thrown away. It goes to meet the 
wants of the increasing population of each district. 
Figures which illustrate the enormous development 
apprehended for the population of London in future years, 
and which are used to show that the London water 
companies can never meet the wants of so immense a 
multitude, are drawn up in disregard of the fact that 





other companies are ready at hand to assist. We see 
how this question of population has been misapprehended 
by the London water companies themselves, and they 
have given more water than was needed in order to supply 
requirements that were imaginary. Nearly a quarter of 
a million of supposed inhabitants are now struck off the 
list, and the rate of increase is materially reduced. The 
declining character of the ratio is also very marked. 
According to the corrected tables in General Scott's 
report, the population dependent on the London water 
companies underwent an increase of nearly 140,000 in the 
single year 1883. But the year’s increase in 1887 was 
little more than 77,000, and in 1891 it was less than 
60,000. These are statistics which stand in relation to 
the argument that London needs some more abundant 
source than it now possesses, in order that its inhabitants 
may be secure in the immediate future against the peril 
of a water famine. The report drawn up by Mr. Cripps, 
and which has the evident approval of the County Council, 
considers the position of the London water companies 
“from a Parliamentary and legal point of view,” but 
clearly contemplates some essential change. Mr. Cripps 
starts by declaring that these og “have no 
monopoly of supply in any of their districts.” Still it 
should be remembered that they have Acts of Parliament, 
and it is a serious matter to propose that these should be 
abrogated or impaired by some further Act which is to 
establish a new order of things. The present water 
supply of London is nota failure. If the water companies 
have violated any of the conditions under which they are 
bound to carry on their undertakings, they can be called 
to account. It is argued “that there resides in Parlia- 
ment absolute power to modify or revoke ” what are 
called the “concessions” made to the companies. The 
power doubtless exists, and should be exercised if occasion 
calls for it. But these “concessions,” as they are termed, 
have hitherto operated to the advantage of the public, 
and if any change is necessary, it can be made without 
damage to those undertakings which are certainly meet- 
ing the present need, whatever may happen in the far-off 
future. 

Our description of this subject must be limited almost 
exclusively to its physical aspect, and in that way we 
have treated it. The facts we have to deal with are very 
much the same as those comprehended in the inquiry 
which is being conducted by the Royal Commission. 
The evidence taken by that authority is full of interest, 
and more is yet to follow. The County Council report is 
ostensibly designed to avoid those parts of the subject 
which the Royal Commission is appointed to consider. 
It cannot be said that these points are not touched upon 
by Mr. Cripps; neither wasit possible for him entirely to 
avoid them. But it is a curious circumstance that the 
argument of the book takes such a shape as to be quite 
independent of any conclusion the Royal Commission 
may arrive at. Let it be proved—as so much of the 
evidence goes to show—that the present supply is 
perfectly wholesome, and that it can be enlarged to any 
desired extent; this avails nothing against the doctrine 
that in all cases the supply of water to a town should be 
in the hands of a public authority. In some way or 
other the London County Council expects the day to 
come when it will be enabled to reckon with the London 
water companies—or, indeed, to reckon without them. 
The book now written provides sundry legal arguments 
to show that the companies are at the mercy of 
Parliament, and must yield to such pressure as the 
Legislature and the County Council may choose to bring 
uponthem. Yet there may be a mistake here, so far as 
the practical issue is concerned. Let the legal position 
be what it may, if it be shown that the present supply is 
good and abundant, and can be maintained in that 
condition for forty years to come, the main reason for 
disturbing the companies will be wanting, and Parliament 
may refuse to interfere. The theory in favour of a public 
authority may thus be found of less weight than the 
existing fact of a good supply. 
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THE FUTURE OF THE ATLANTIC, 


In response to our recent article on “The Future of the 
Atlantic ’ we have received a number of letters from various 
sources, two of which are to be found in the correspondence 
column of the present number. We may say at once that 
this result was not altogether unexpected. Naturally, an 
indictment so severe in substance could scarcely hope to pass 
unchallenged, and it is at least flattering to our national 
pride to find so many champions ready to take up the 
cudgels on behalf of their native land. But for all that we 
must confess that we fail to see any alteration in the situa- 
tion on this account. The article in question was written 
with a full knowledge of the facts of the case, and for the 
most part our correspondents do little but corroborate what 
was already stated. It is said that the speeds given were not 
correct, that the English boats are faster and the German 
boats slower than we stated. The ideas of the writer of the 
article with regard to decoration and cuisine are also called 
into question, and we are accused generally of magnifying our 
foreign rivals at the expense of our own vessels. Of a truth 
these are grave matters. In the first place, with regard to 
speed, our readers seem to be labouring under a slight mis- 
apprehension. How far our figures are out of line with theirs 
we leave to others to discern. For our purpose the difference 
matters not at all. We are not at present concerned to 
discuss the Atlantic record, nor to split hairs over a 
quarter of a knot. The fact still remains that the 
German boats are for all practical purposes “as nearly 
as possible equal in speed” to their English compe- 
titors, when it is a question of getting from London to New 
York or vice verséd. That the Queenstown route involves tire- 
some delays we are well aware, but from whatever cause 
they may arise, they tend to lengthen the passage and 
operate against what advantages that route may possess; 
so that the onus still rests with the English steamship 
companies to minimise these delays as much as possible. On 
the subjects of ‘good taste” in decoration and food it must 
be understood that there was no personal opinion expressed. 
So far from wishing to show any individual feeling in the 
matter, the whole tone of the article was intended to repre- 
sent the average passenger’s views. What the writer in his 
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private capacity may think of the merits of each ling is 
question of no importance whatever, unless he agrees with 
the greatest number. The decorations of the German lin 
may be “ gaudy,” or they may not, judged according to the 
canons of art. But if, as we know, they are compared - 
the travelling public, and especially the -American publi 
with the similar fittings on board the Liverpool boats, to the 
latter’s disadvantage, they must at least be considered moi z 
suitable to the purpose; and the same with the cuisine with 
the civility of the personnel, and every point of that ‘kind 
Perhaps the fault lies with the passengers. But our corre. 
spondents seem to have missed the exact nature of the ay, 
ment in our article. What was chiefly shown was the _ 
tive strength of England and her rivals in first-class boats 
on the Atlantic station ; and in this connection, if we admit 
other vessels, as proposed, into our list of Liverpool sailings 
we must also in common fairness throw open the door for 
quite as — foreigners which are coeval and practical] 
equal in speed and other requirements. So that the second 
state is pretty much the same as the first. Our point is that 
we are at present outnumbered by vessels which, if not quite 
so big or so fast as the Teutonic or even the Etruria, are 
yet a near to the standard to constitute dangerous 
rivals. We have no desire to extol German energy, oy 
French, at the expense of English shipowners. We only state 
facts in common knowledge. If the facts are unpleasant go 
much the worse. We are not responsible for them. But if 
our enunciation of them should draw attention to them and 
suggest a means of providing new and more favourable cir. 
cumstances in the future, our labour will not have been 
in vain. 


THE LONDON CHAMBER OF ARBITRATION, 


Tue scheme which has been framed by the Corporation 
and the London Chamber of Commerce is now in working 
order, and those who desire to avail themselves of it can 
obtain copies of the rules on application to the latter body, 
It is, of course, well known that a code of rules for regulating 
arbitration proceedings wag has long been in force in 
this country, formerly under the Common Law Procedure 
Acts, and now under the Arbitration Act of 1889. It is 
equally well known that certain trades, as, for instance, the 
corn and coal trades and the Stock Exchange, have for some 
years had their arbitration committees, and that, in fact, 
there has never been any difficulty in coming to arbitration 
so long as both disputants are willing. The new Chamber of 
Arbitration has no new or more extended powers than have 
hitherto been available, but it has some new and important 
features. It has a panel of arbitrators selected from various 
trades, so that litigants can without difficulty select an arbi- 
trator or arbitrators and umpire presumably having special 
knowledge of the particular subject in dispute. There is also 
a legal assessor—Mr. Philbrick, Q.C.—whose assistance can 
be had if required. When this much is said we have practi- 
cally exhausted what is novel. The fees are said to be, for 
each arbitrator and umpire, £2 2s. for the first hour and 
£1 1s. for each successive hour, unless the parties agree to 
pay fees of a larger amount; for the legal assessor, for each 

ay on which he is engaged for a period not exceeding three 
hours, £5 5s.; exceeding three hours, £10 10s. The witnesses 
are to be paid the same fees as those allowed by the High 
Court, and counsel and solicitors are to receive fees on the 
like scale, but for attendances at the hearing only. In addi- 
tion there are office fees and stamps. The rules are substan- 
tially the procedure under the Arbitration Act of 1889. It is 
too early yet to express an adequate opinion as to the extent 
of the utility of the scheme. That it will be of great use in 
many cases cannot be doubted. For example, disputes as to 
delivery of goods by reference to sample would seem to be 
especially marked out for determination by an arbitrator in 
this particular trade. When questions involve mixed law 
and fact and are complicated, it may be that litigants will 
prefer to revert to the Courts, especially where, even if arbi- 
tration be had in the first instance, there may be a risk of a 
subsequent application to the Court to set aside the award on 
the ground of mistake in principle, or excess of jurisdiction 
by the arbitrator, or for any other reason under which an 
award may be impeached. There is no doubt, however, that 
business men will often prefer the rough-and-ready mode of 
determining their differences which arbitration affords, and 
will put up with mistakes even rather than incur delay and 
worry, which the course of strictly legal procedure unfortu- 
nately involves. 


THE MIDLAND IRON TRADE, 


Tue Butterley Iron Company has a great reputation, 
which it has enjoyed for a long period of years. It is 
therefore with extreme regret that the public, particularly 
the manufacturing and commercial public, will observe that 
notice has been given to thecompany’semployésat Codnor Park 
to cease work, owing to the selling price of its products being 
unequal to the cost of making them. It is, in part, the old 
story of Belgian girders. For a time it seemed as if English 
enterprise would be adequate to meet the contingency. A 
spurt was given to the English girder trade, and there is 
little doubt that a good deal of the business was transferred 
to English hands. Of late the re-appearance of foreign-made 
girders in our Midland towns, especially in the case of new 
buildings, in which the free use of internal girders has largely 
superseded brick walls, has been significantly marked. An 
effort has been made by trade societies to get English girders 
made compulsory in municipal and other contracts ; but the 
success of such a movement can only be limited, and must 
fail to accomplish the object aimed at. The official—i.c., 
governmental and municipal work of the country —is but 
“adropin the ocean,’ compared with the great private develop- 
ments of the building business. The Belgian works long 
hours for low wages; he can have his girders carried across 
from port to port at half-a-crown a ton, and with little regard 
to over-exactitude in weights, The whole question turns on 
two things. First, can the English trade unions, in their 
International Conferences, so regulate work and wages on the 
Continent as to throttle the system of abnormally cheap pro- 
duction on the Continent? If not, can they induce their 
own members to adapt themselves to the new condition 
of things by taking less wages, and thus make an effort 
at beating the foreigner on his own ground? There is 4 
third course, but as the Labour leaders are committed 
against it — a re-consideration of our fiscal policy of 
free imports — it need not be here entertained. Unless 
cheap production is stopped abroad, or cheaper pro- 
duction effected at home, the English girder trade of the 
Midlands must go. Thatisin iron. It would be interesting 
to know how far steel girders, of which so much was heard a 
few years ago, have taken the place of iron in building 


purposes. 
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STANLEY CYCLE SHOW. 


{ux sixteenth annual exhibition of cycles held under the 
auspices of the Stanley Cycling Club, in the Agricultural Hall, 
shows the gigantic strides that are still being made in the 
manufacture of these helps to locomotion ; for, notwithstand- 
ing the abstention from the show of a large proportion of 
those firms whose names have hitherto been best known, and 
who have elected to hold a show of their own at the Crystal 
Palace early in the new year, the building was completely 
filled with cycles, accessories, and machinery used in the 
manufacture thereof. The body of the hall was devoted to 
the different types of cycles, while the accessories were 
jocated in the gallery, and the machinery under the galleries. 
Of the old-standing firms in the trade who elected to exhibit 
their productions at the Stanley Show, the Rudge Cycle 
Company stands predominant, and the exhibit of this firm 
was worthy of the reputation which they hold in the cycle 
trade. One of the features of their exhibit was a pneumatic- 
tired sulky, which we understand weighs only 45lb. The 
exhibit of this firm was, however, run very closely by both 
the Whitworth Works Cycle Company and the New Howe 
Machine Company, both firms of recent introduction so far 
as the cycle trade is concerned, though their machines are 
not one whit behind the productions of any of the older esta- 
plished firms. A striking feature of the show was the number 
of foreign firms exhibiting, amongst whom we noticed 
Clement et Cie., of Paris; Ancoc et Darracq, of Paris; and 
Heinrich Kleyer, of Frankfort. 

Very few novelties in the construction of machines were 
shown, as the patterns seem to have resolved themselves into 
two types, the rear-driving safety bicycle and what is now 
known as the geared ordinary, which is a bicycle having a 
small front driving wheel driven by some form of speed gear. 
In the rear-driving safety class types seemed to have resolved 
themselves into one pattern, known as the ‘“‘ Humber,” in 
which a long wheel base, diamond frame, barrel-crank axle 
bracket, and socket steering, are the essential features. One 
of the most noticeable features in respect to this type of 
machine is the universal use of Carter’s gear case for 
enclosing the driving chain and chain wheels, which we have 
referred to in previous issues. Only one fresh attempt 
appears to have n made to dispense with the chain-driving 
gear, aud that is the gear designed by Mr. Battensby, and 
fitted to a machine called the “ Loco,’”’ exhibited on the stand 
of Messrs. Turner, Fellows, and Co., of Dudley. The 
motion of the pedal-crank axle is imparted by means of spur 
gearing to an intermediate axle immediately in front of the 
driving wheel. This intermediate axle is cranked and 
coupled to the driving wheel by means of connecting rods. 
The machine seems to run very freely and easily, hut before 
expressing any opinion as to its merits, we should like to have 
the opportunity of testing it in actual practice. In chain 
gearing the only novelty is the automatic pitch chain of 
Guthrie, which we noticed in a recent issue in connection 
with the Engineering Exhibition. Some few makers show 
parts of machines constructed of aluminium, and one firm 
—a French one—exhibited a bicycle constructed entirely of 
this metal, which weighed only 13 lb., but as all the members 
and parts of the frame were screwed or bolted together, it 
would seem that no reliable solder has yet been found for use 
with this metal; and this spoils the appearance of the junc- 
tions of the tubular members as compared with other parts. 
When we see several firms exhibiting machines, constructed 
of steel, weighing just under 15 lb. in weight, it does not seem 
that any advantage arises from the use of aluminium. 

From the large number of new firms who have taken up 
the manufacture of weldless steel tubing the trade should 
now experience no difficulty in getting prompt delivery of 
this the most important factor in the construction of cycles. 
Amongst other firms who are catering for the cycle trade 
are Messrs. Allday and Onions, who made a large show of 
tubes and parts; the Mannesmann Tube Co., who showed 
samples of their tubing in steel and aluminium; and Zeitz 
and Co., who showed various sections and sizes of weldless 
cold-drawn steel tubing, and also Tand L connecting pieces 
for the various parts of machines made without a weld. 

In hollow rims a novel construction is that used by the 
Whitworth Works Cycle Co., who claimed that by their 
improved method of manufacture they are able to turn out 
rims accurately of one size. Their hollow rim is formed out 
of two hoops of metal which are produced by being stamped 
out of a sheet of metal. These hoops are then rolled into 
the desired section and placed together to form the rim, so 
that there is no circumferential joint in the rim. The Disc 
Wheel Company show an improved form of disc wheel, in 
which four large openings are made through the wheel, the 
discs forming the sides of the wheel being brought together 
round the edges of the holes, by which construction it is 
claimed that the previous experience in regard to side windage 
is entirely obviated. 

In geared ordinaries only two parts seemed to call for 
special construction, viz., the backbone or main frame, and 
the speed gear. Inthe former many constructions are shown 
whereby a@ light and rigid backbone or frame is obtained, that 
shown by the Burton Cycle Company being to our mind the 
lightest and strongest, the backbone or frame being con- 
structed in the form of bowstring girders. The frame of the 
machine of this type shown by the New Howe Machine 
Company also struck as being exceedingly neat and 
at the same time strong, the ordinary backbone being 
strengthened by means of a smaller backbone curved to 
follow the main backbone, and at the same time carry the 
socket for the seat pillar. In gears for these machines, the 
“Crypto,” which we have on previous occasions described, 
seems to hold its own; but many other forms of gear are 
shown by various firms, which have yet to stand the test of 
actual work. The object to be obtained in these gears seems 
to be the equalisation of the driving strain on both sides of 
the driving wheel, to obtain which some firms place the 
driving gear in the centre of the hub of the wheel, while 
others use a gear on each side thereof. We are inclined to 
think that the former construction is the best--though per- 
haps not the neatest—as it does not widen the tread of the 
machine as side gears do. Of what we may term “side- 
speed gears” we were most favourably impressed with that 
shown by Messrs. Hotchkiss, Mayo, and Meek. In this con- 
struction the pedal-crank axle is set excentric with the axis 
of the driving wheel, and on each end of the said axle are 
mounted spur wheels having roller teeth, which gear with 
_ poe mounted on the sides of the hub of the driving 
wheel, 

Pneumatic tires formed the predominant features of the 
show; the whole attention of the trade seems to be rivetted 
on perfection of these tires. The original company—The 
Pneumatic Tire Company—have abandoned their original 
tire made under the Dunlop patent, and have introduced a 





new detachable tire, in which the cover is retained on the 
rim by means of the internal air pressure, the edges of the 
cover having endless metallic hoops inserted in them which 
engage with shoulders formed on the concave face of the rim. 
From the ees fixed tire fashion seems to have 
jumped to the other extreme, in which the tire cover is easily 
detachable from the rim, and is only retained in position 
thereon by the internal air pressure of the tire. We antici- 
pate that although this may meet the difficulties of repair in 
the hands of inexperienced cyclists, it will prove to be a step 
in the wrong direction, as unless a tire is inflated with 
extreme pressure—in many cases too high for the weight of 
the rider—the tire must creep on the rim. Another draw- 
back to this type of tire will, we anticipate, be found in the 
difficulty of preventing the ingress of wet and dirt which 
would be fatal to the life of any tire. The British manufac- 
turers do not appear by any means to have the monopoly of 
the manufacture of these tires, as several foreign firms exhibit 
tires which appear to us to be in no way less perfect than 
those of our own manufacture, while so far as perfection of 
material goes, much may be said in favour of the exhibits of 
Messrs. Michelin and Co., of Clermont-Ferrand, France. To 
attempt to describe the many different constructions of these 
tires would occupy too much of our space, and we can only say 
broadly that in our opinion the pneumatic tire question is as 
far off solution now as it was this time twelve months ago. 

In solid tires a new development is forthcoming from the 
Woodite Company, who show tires made of spongy woodite. 
As a development of the —_ tire a syndicate shows 
what they call an “ air wheel,” in which the entire body of 
the wheel is made of a flexible air chamber, so that there are 
no spokes, rims, or tire. The wheels shown are only about 
18in. in diameter, at which size they are about 3in. in width, 
and at the present time we fail to see how in wheels of 
increased diameter the width can be kept within gome| 
narrow limits. Several firms show elastic wheels in whic 
springs of some form or another take the place of spokes or 
are interposed between two concentric rims, but they present 
no novel features, and it would seem that they have no 
immediate future in the face of the fashion in and develop- 
ment of the pneumatic tire. We have not tested these 
wheels, and cannot therefore speak from experience; but 
unless the advantages prove to be striking, the pneumatic 
will probably for a long time be the favourite. Reference 
may be here made to the pneumatic tire which is none the 
worse for puncturing, as described in the letter of our Man- 
chester Correspondent on another page. 

Among the machine tools exhibited we noticed specially the 
automatic rim drilling machine by Messrs. Herbert and Co., 
of Coventry, and a new turret lathe for reproduction work 
exhibited by Messrs. Selig, Sonnenthal and Co. 








PRIVATE BILLS IN PARLIAMENT. 





In point of actual number, the “ Railway Bills,” as might 
be expected, exceed all others, which can be classed under 
separate headir gs, although the “‘ Provisional Orders ”’ applied 
for compare numerically very favourably with the former. 
The utilisation of electricity as'a motor, or for the purposes 
of illumination, figures prominently in the documents to be 
laid before The Board of Trade, Islington, Hackney, and 
Hammersmith coming well forward on the part of the metro- 
polis. Kensington and Knightsbridge seek also for powers in 
the same direction, but carry their petition to the higher 
tribunal. The City and South London Railway, in their 
application for extension of time, propose to acquire an 
“easement only” under any house, building, or property 
which they are or may be authorised to acquire, or under 
which they are or may be authorised to construct any works. 
The Clapham Junction and Paddington Electric Rail- 
way, if carried through, will be a great boon for north 
and south travellers in London. A new route from Kil- 
burn to Victoria will be rendered available by the Edgware- 
road and Victoria Underground Railway, upon which “the 
motive power tobe employed will be cabletraction, electricity, 
or any other motive power other than steam locomotives.” 

Any legislation in connection with the Manchester Ship 
Canal will be watched with interest, as those concerned in the 
project are determined to bring it to a successful termination. 
There are no less than four separate Bills to be introduced 
respecting the raising of the additional capital to enable the 
work to be satisfactorily concluded. One is the “ Salford 
Corporation (Manchester Ship Canal),” with ‘“ power to the 
Corporation of Salford to lend moneys to the Manchester 
Ship Canal Company, either alone or jointly with any other 
Corporation, for completion and equipment of canal and 
works, and for that purpose to borrow additional moneys.” 
The second is, ‘‘ Manchester Ship Canal (Additional Capital, 
&c).,” the title of which speaks for itself; the third is 
the ‘Oldham Corporation (Manchester Ship Canal),” in 
which the petitioners seek for the same powers for lending 
money, under very similar conditions as their Salford neigh- 
bours; and the fourth, the Manchester Corporation 
(Ship Canal). The London County Council is effect- 
ing a public and long-needed reform in bringing forward 
a short ‘ Bill for the Removal of Gates and Bars, and similar 
Obstructionsincertain Streets.” The said “certain streets” are 
spread over some seventeen parishes in the metropolis, which 
will—in some instances—be opened to vehicular traffic for the 
first time by their removal. 

The Districts Sewage Board of Staines, Chertsey, and 
some of the adjoining rural sanitary authorities and local 
boards of the parishes, intend applying to Parliament to enable 
them to constitute and incorporate a joint sewage board, by 
virtue of which they will have powers to prevent the flowing 
or discharging of sewage matter into the river Thames or its 
watershed. For many years past various attempts, attended 
with great expense, have been made in order to determine 
the question of the pollution of the Thames by its riparian 
towns and villages. The interference of the Legislature will, 
it is to be hoped, settle the matter decisively. 

The South-Eastern Railway has a Bill in for executing 
numerous works in both the counties of London and Kent, 
and also for special and comprehensive powers to themselves 
and the London, Chatham, and Dover Company in reference 
to the working and management of their respective under- 
takings, and powers to enter into agreements in relation 
thereto. There are several applications by Boards and local 
authorities to increase their present corporate powers, or to 
acquire new ones, in the matters of improvements of streets, 
sewerage works, construction of tramways, or the taking over 
of existing lines. Salford, Rochester, East Stonehouse, West 
Ham, Ashton-under-Lyne, Wigan Corporation, and Harro- 
gate, may be mentioned among others. 

In the Dover Undercliff Reclamation Bill, provision is 
made for the construction of an embankment from that 





town to Saint Margaret’s Bay, and the carrying out of 
other improvements. The building of the new harbour will 
also add to the list of extensive works projected in that 
district. Deal has also a Bill in for a tidal harbour and 
other works. Among the gas applications, some of which 
take the form of Provisional Orders, we notice one from 
the Crystal Palace Company, Hoylake, and West Kirby, 
Barry, and Cadoxton, in the county of Glamorgan, one 
from Wolverhampton, Barnoldswick, Swindon, and Brom- 
yard. Under the head of Waterworks Sheffield, Poole, 
Chatham, Devonport, and West Hampshire are to be found, 
an extension of existing powers and rights constituting a 
large portion of many of the applications. The Mersey 
Dock Board is interested in acquiring additional scope for 
its ever increasing shipping accommodation. 

All the large railway companies are petitioners for legisla- 
tive aid with regard to future works and extensions. The 
Lancashire and Yorkshire, and the Caledonian lines, also join 
the general list. It may be noticed that the “ Metropolitan 
Outer Circle Railway Bill’ includes ‘ Abandonment of 
railways, release of deposit, winding-up and dissolution of 
company, repeal or amendments of Acts.” The Metropolitan 
District Railway also contemplate the abandonment of the 
West Brompton Junction Railway. 

The total number of Bills that will be brought forward 
relating to or affecting England and Wales is 152. Of this 
number 41 are promoted ,by corporations, county councils, 
and other public bodies, including three Bills promoted by 
the Corporations of Manchester, Oldham, and Salford, for 
power to lend capital to the Manchester Ship Canal; 59 Bills 
relate to docks and railways; 20 to gas and water under- 
takings; and the remaining 32 relate to tramways, piers, 
harbours, canals, bridges, electric lighting, and to Bills pro- 
moted by companies for power to amend their articles of 
association. Of the total number of Bills 23 relate directly 
to, or will contain, powers affecting London and the metro- 
polis, of which number the London County Council are 
responsible for five Bills of an important and far-reaching 
character. For the first time for several years no notice has 
been given of Sir Edward Watkin’s Channel Tunnel scheme ; 
but notice has been given by the “ Dover and Calais Sub- 
marine Tubular Railway,” of a proposed tubular railway 
under the Straits of Dover, and also of a scheme for a bridge 
and railway over the Channel between England and France. 
The company have inserted clauses to effect agreements with 
the South-Eastern, the London, Chatham, and Dover Rail- 
ways, and the Channel Tunnel Company, and London Motive 
Power Co.—steam, electric, or other mechanical power. 
The gauge is to be the standard of 4ft. Shin. 

The London Council in its Bill entitled ‘‘ London Improve- 
ments” brings forward the New Central Street from Holborn 
to the Strand, with a double junction at the latter débouche- 
ment. Clauses regarding the Rotherhithe Ferry are inserted 
in the same Bill. The same promoters make a separate 
application for ‘General Powers.” The Corporation of 
London seek for an extension of time for the completion of 
the Tower Bridge, and the Post-office petition to acquire new 
sites. 

Provisional Orders in the case of tramways are sought for 
by the Hull and Plymouth Corporation. The former authority 
will construct, alter, maintain, work, or use, no less than 
forty-eight lines of tramways, some of which are double lines. 
They propose to use steam or other mechanical power. Bir- 
mingham also applies to Parliament in the ‘‘ Central—cable 
—Tramways,” and Great Yarmouth has likewise a ‘“ Bill” in. 

We have not space at present to refer further to the 
separate items which will compose the aggregate of the 
Private Bill Legislation for the coming session, but shall 
return to the subject during the progress of the Bills in 
their Parliamentary career. 








THE RUSSIAN NAVY—THE RURIC. 





Tue new Russian cruiser Ruricis of 10,923 tons displacement, 
and measures 435ft. long over all, by 67{t. beam, and adraught 
of 29ft. 9in. She is what is frequently called an armoured 
cruiser, and belongs to the class which includes the Imperieuse 
of 8400 tons, and the Galatea of 5600 tons displacement; 
the French Dupuy de Lome of 6297 tons, the Latourch 
Neville of 4745 tons displacement, and the American New 
York of 8150 tons, and the Maine of 6648 tons displacement, 
as well as ships protected with sloping armour like our 
Blake of 9000 tons, and Edgar of 7350 tons displacement, the 
French Cecille of 5766 tons, and the Alger of 4160 tons dis- 
placement; and also the American Columbia of 7475 tons 
displacement. She is almost 2000 tons greater displacement 
than the heaviest of those mentioned above, and in respect of 
length she eclipses the others—by over 60ft. in the case of 
the Blake—the longest of them. 

As at present arranged, her protection consists of a belt 
covering some 80 per cent. of total length of the ship, 7ft. in 
depth, and tapering from 10in. at the normal waterline to 
5in. below it; over this there is to be a steel deck 2}in. thick, 
of curved form, and covering the whole of the vital parts of 
the vessel, as well as sloping down fore and aft, where the 
armoured belt affords little or no protection. The principal 
guns will be placed in armoured sponsons, two at the forward 
end and two at the after end of a secondary battery, also in 
armoured sponsons, &c. Her armament will consist of four 
Sin., sixteen Gin., fourteen 4:7in., and eighteen quick-firing 
guns, and five tubes for Whitehead torpedoes. An armoured 
conning tower for the protection of the captain in action, 
and the shoots by which the ammunition is conveyed to the 
guns on upper deck, will also be well protected by steel 
armour. 

Her motive power will consist of four sets of triple expansion 
engines, which are expected to develope 13,250 indicated horse- 
power, with natural draught, driving twin screws, which will 
give her a sea speed of 18 knots. It is expected, however, 
that she will be able to exceed this speed when necessary. At 
her ordinary load draught she can carry sufficient coal to 
steam from Cronstadt to Vladivostock at her most economical 
rate, or about 18,000 knots without the necessity of calling 
at a coaling station to replenish her bunkers. She has been 
built at the yard of the Baltic Works Company on the river 
Neva. 

The illustration on page 479 gives an excellent idea of what 
her appearance will be at sea. 








A STRIKE is threatened in the iron plate-working trade of Bir- 
mingham and the district. It seems that in the latter part of 1889 
the men, after a strike, obtained a wages advance in the shape of a 
10 per cent. bonus. In consequence of the competition of outside 
districts the associated masters have now given notice to withdraw 
this bonus, and the notice expires at the end of this week. The 
men threaten to ‘‘ come out ” if the notice is persisted in, and as 
they are supported by a union, it seems likely that they will do so, 





486 THE ENGINEER 





Dec. 2, 1892, 








MILLING MACHINES AND LATHES 


THE ATLAS ENGINEERING COMPANY, MANCHESTER, ENGINEERS 





SOME IMPROVED MACHINE TOOLS. | independently of the exhaust gases by means of a powerful 
<a | petroleum burner, and under these conditions it is possible 

Dvrinc a recent visit to the works of the Atlas Engi- | to employ to aflimited extent the principle of intermittent 
neering Company, Levenshulme, Manchester, we saw «| governing, but{the oil necessary to heat the vaporising retort 
number of special lathes and other machine tools of much 
excellence. Amongst others we noticed the 6in. Empire | 
lathe, illustrated. This type of lathe is a speciality with 
this firm, and is made in sizes up to 16in. centres. The 6in. 
is a remarkably substantial machine, and is of sufficient 
power to reduce a 3in. steel bar down to 2hin. at one cut 
with a feed of 16 per inch—a very heavy test for a lathe of 
this size, and a proof of what may be accomplished by 
excellence of design and workmanship. The bed, headstocks, 
carriage and slide rests are massive and well-proportioned. 
. The steel spindle is large in diameter, and is accurately 
ground and finished. All gears and change wheels are 
machine-cut. The rack and small pinions are cut out of 
solid steel, thus adding greatly to the strength of the working 

rts. 

Another speciality of the Atlas Company is an improved 
type of milling machine, which they are making in various 
sizes, ranging from No. 1 with 8in. traverse, to No. 12, 
which has a transverse traverse of 24in. The one illustrated 
is No. 10, and is a strong substantial tool, having a transverse 
traverse of 22in. The cone pulley is of large diameter, and 
will take a 3$in. belt. The spindle is of cast steel, 2}in. 
diameter, with conical bearings, running in phosphor bronze 
bushes. The nose is bored with extra large hole to hold the 
cutter spindle. The table is 36in. long by Qin. wide, and is 
of sufficient strength to withstand the stress of heavy 
cutting. The feed gear is driven by means of a worm and 
worm wheel, with a telescopic shaft, propelled by suitable 
feed cones. The swivel slide is indexed to 90in. each way, 
and the feed and elevating screw are graduated in 1000ths 
and also in 32nds. These, with many smaller improvements, 
are specially striking in this machine, and it is no doubt what 
it claims to be, one well adapted for rapid handling and 
economical production of work. 








THE “GRIFFIN” OIL ENGINE. 


Tus engine, which we illustrate by the accompanying 
engravings, is a recent invention of Mr. S. Griffin, the patentee 
of the “ Griffin” double-acting gas engine. The oil used is 
the ordinary petroleum of commerce, having a flashing point 
of 100 deg. Fah., and a specific gravity of 800. This oil is 
found to be very suitable for this and other engines because | 
of its cleanliness and comparative freedom from deposit after 
vaporisation, as well as from the high calorific power of its 
vapour when burnt in suitable proportion and combination 
with atmospheric air. The whole of the combustible con- 
stituents of the oil being utilised under the most favourable 
conditions of internal combustion in the motor cylinder, is 
thus conducive to economy. An oil of a higher flash point 
and specific gravity can, we are informed, be used, such as 
creosote, with a gravity of 820 and flash point of 150 deg. 
Fah., but the makers of the engine consider the use of this 
oil is not to be recommended on account of the greater 
impurities which they consider it contains, aswell as the 
decreased efficiency obtained by them from a given volume 
of vapour as compared with that of ordinary petroleum. 

In general appearance this engine resembles an ordinary | 
single-acting “Griffin” gas engine, having, however, in | 
addition an air pump, an air reservoir, a petroleum reservoir, 
and a retort or vaporising apparatus. The details for vaporis- 
ing, operating, governing, and igniting the working charge 
are novel, these being indeed the essential points on which 
distinct advance and superiority are claimed for the 
“Griffin” petroleum engine. 

The difficulty of governing some petroleum motors has 
been considerable, and has in most cases been accomplished 
by varying the force instead of the number of impulses in 
proportion to the load on the engine. The difficulty alluded 
to lies in the fact that in cutting out the charges of petroleum | 
vapour, as in the case of an ordinary gas motor, cold air will 
pass through the retort in which the petroleum is vaporised 
to the motor cylinder during the idle running of the engine, 
there being at the same time no equivalent of hot exhaust 
gases passing round the retort to maintain its temperature, 
which consequently becomes too low to effectually vaporise 
the following charge, thus entailing serious loss by the ‘ 4 L 
passage of partially vaporised liquid petroleum into the | controlled by two simple steel mitre valves, which are held 
motor cylinder, and the ultimate stoppage of the engine. In|on their seatings when closed by spiral springs S of 
certain petroleum motors the vaporising retort is heated | sufficient strength to resist any tendency to lift them by the 
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is said to more than counterbalance any slight gain due to 
more perfect governing. 

For governing the “‘Griffin”’ petroleum motor, the admission 
of the charge of petroleum vapour and air to the motor 
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action of the piston. These valves are both situated between 
the cylinder and the vaporising retort, the inlet valves com. 
municating with the interior of the retort containing the 
petroleum vapour, and the exhaust X similarly communicating 
with a chamber, or jacket, round 
the outside of the retort, through 
which the hot exhaust gases flow 
for the purpose of constantly main- 
taining the interior at a proper 
temperature for vaporising the 
petroleum. Both these valves 
are operated by suitable cams and 
levers M, Fig. 2, their motion being 
rendered either continuous or inter- 
mittent by the direct action of 
the governor levers K and H, ac- 
cording to the load on the engine. 

The petroleum is contained in a 
tank placed in the base of the 
engine, and holds a sufficient 
supply for a day’s full work. 
From this tank the petroleum 
passes by means of a small pipe 
to the spraying jet,where it is con- 
verted into fine spray and projected 
into the retort and vaporised. 
This spraying jet is of very simple 
construction. It consists of two 
small concentric nozzles, one of 
which is adjustable. Through the 
latter nozzle air at about 12 Ib. 
pressure passes into a space 
immediately in front of it, when 
it mixes with the liquid petroleum, 
projecting it through the front 
nozzle in the form of a fine spray 
direct into the interior of the 
retort or vaporiser. The amount 
of fineness of the spray is adjusted 
by the end movement of the air 
nozzle. 

The igniting apparatus is of 
very simple construction, and 
consists of a small spraying jet 
similar in construction to that 

already described, by means of which an exceedingly fine 
spray of petroleum and air is forced through a small heated 
| tube, where it is converted into vapour and afterwards ignited. 
| The flame thus obtained burns with a constant steady blue 
| flame, which impinges on a small incandescent igniting tube, 

heating it to the required temperature for firing the charge. 

This apparatus forms a special feature of the “Griffin” 
| petroleum motor, as by its means more complicated igni- 
| tion gear is dispensed with. The extraordinary economy 

of this igniter is also worthy of special note; three-quarters 
| of a pint of petroleum being, we are told, sufficient to supply 

it for a full working day of ten hours. The air pump which 
| supplies the necessary air to the reservoir for feeding the 
| spraying jets is of novel construction. Itis arranged so as 
| to operate by hand when starting the motor, connection 
| being afterwards quickly and easily made with the excentric 
| which operates it during the working of the engine. The 
| pump is furnished with a specially arranged back-pressure 
| valve, by means of which the quantity of air delivered by the 
pump into the reservoir is automatically regulated in direct 
proportion to the amount used. ; 

There is consequently no expenditure of power in working 
the pump beyond that absolutely necessary. The means of 
heating the retort or vaporiser previous to starting consists 
in employing the spraying jet as a lamp or burner, the fine 
spray from which being lit burns with a powerful brush flame, 
which is projected direct into the interior of the retort or 
vaporiser, thus rapidly heating it sufficiently to vaporise the 
spray which follows to form the working charge. The com- 
bined result of this arrangement, together with the employ- 
ment of the igniting apparatus already described, is that 
easy and certain starting is insured. One man, quite 
unassisted, is able to set in motion a motor of even 8 or 
10-horse power. : 

The entire operation of starting is very simple and expedi- 
tious, only about eight to ten minutes being required. 
It is only necessary to give a few strokes of the air pump by 
hand, in order to raise the pressure of air in the reservoir to 
12 1b. on the inch ; the igniting jet is then lit, as also the jet 
for heating the interior of the retort. The air pump is now 
steadily worked for about eight minutes, at the end of which 
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LETTERS TO THE EDITOR 
(Continued from page 480) 





THERMO-DYNAMICS. 


Str,—I have carefully read your article of the 7th inst., which 
particularly refers to free expansion and the action of Joule’s 
bottles. You truly say that the matter is an interesting one, and 
that the last word has not been said upon the matter, while it is 
not so clearly explained in text-books as it ought to be. I there- 
fore shall be pleased if you allow me to say a few words on my 
own account. 

There are two extreme phases of the question. The first is, 
where A and B are two cylinders separated bya diaphragm C. In 
A is a high pressure, in Ba vacuum. C is suddenly eliminated, 
and a rush of air takes place in the direction A B. 

Let us first consider the action of a film } of air inclose contact with 
C. When C is removed this film is propelled from C to E by the 
expanding air in A ; } does only a minute portion of work itself, for 
there is no resistance to expansion on the E side of C, but when 
expanding its centre of gravity is moved more towards E, and so 
slightly assists its propulsion; 6 then, it is clear, is scarcely 
affected at all, so far as temperature is concerned, while travelling 
from C to E. At E its motion is arrested, causing considerable in- 
crease of its temperature and pressure, these being afterwards 
considerably enhanced by the piling up of the other layers of air 
against }. It, therefore, at the imaginary moment, when all the 
particles of air are brought to rest, will be possessed of a tempera- 
ture and pressure much in excess of those it had before the 
diaphragm C was destroyed. 
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Now, let us see what has happened toa filmaat D. Its motion 
is small at any time, and is originated by itself while expanding ; 
that is to say, its bulk increases, and therefore its centre of gravity 
moves slightly forward. But it should be noticed that even this 
small motion is considerably reduced, for a becomes much colder 
since it expands down to a low pressure such as H N, on the curve 
HC BG, and it is performing work the whole time against the 
pressure of the particles in front of it; a, then—at the imaginary 
moment of rest—is at very low, while } is at very high tempera- 
ture and pressure ; and if these two films are supposed to have been 
of equal weight at first, their combination would result in a film of 
double weight at the pressure and temperature corresponding with 
the mean of the airin A and B at first. I express myself in this 
manner, because Joule’s experiment is a very comprehensive one. 
For the moment we are supposing B to be in a state of vacuum at 
first ; but, as a matter of fact, air may exist at first in A and B at 
any pressures, temperatures, or volumes. The final result after 
free expansion will nevertheless be a temperature and pressure 
corresponding with those which would obtain if the contents of A 
and B were simply mixed together. 

I must here guard myself against such gentlemen as Mr. 
Donaldson, and say that by final result I mean just at the moment 
when all motion has ceased. I should now explain the figure as 
regards pressures. N P is supposed to be a vacuum line. Distances 
above N P represent absolute pressures, RN representing that in 
A at first. The curve HCG represents the air pressures at the 
imaginary moment of rest, after the first rush has taken place. 
DE represents the final result of no motion, which is supposed to 
be annihilated by friction. It is clear then thatthe area HCG PN 
must be equal to the area DN PE. HN is much less than DN, 
because GP is greater than DN, or to use a homely simile, 
because every wave has a trough as well asacrest. I have taken 
two extreme films a and } to exemplify the action that takes place, 
but we may now sappose two others, c and d, of equal weight, and 
at first equi-distant from a and 5; c’s action is not entirely a’s, but 
combines a little of b’s; similarly, d’s is not entirely 2’s, but com- 
bines a little of a’s. The final result of the two combined may 
readily be conceived to be the same with that of aand } combined, 
and so for any other pair. 

If, now, we suppose that the gas and vessels A and B are all 
frictionless, the second rush in the direction BA will result in the 
formation of a precisely similar curve of pressures FC K, at the 
second imaginary moment of no motion, and this see-saw business 
would continue for ever, but at a mean temperature and pressure 
less than the final means. At the moments of rest, the means 
correspond with the results of a simple mixture of the contents of 
Aand B at first. At any other time they are less, for motion 
cannot be had for nothing. 

LCM is an imaginary line representing the state of affairs 
between two moments of rest, and when the crest and hollow of 
the wave have disappeared, but LC M is lower than D E, because 
rapid motion is taking place in the one case, none in the other. 
LC M represents a transition, D E a final state. 

If, now, the vessels A and B, or the fluid, or all of them, be not 
frictionless, then G will not be so much above H as it was, F will 
be still less so above K, and so on, until rest supervenes. Rapidity 
of motion causes the high point G and low point H. If friction 
gradually annihilates motion, G and H ultimately coincide with E 
and D. There is also the curious fact that if the bottles were of con- 
ducting material and placed in a calorimeter, the water surrounding 
them would of itself tend to annihilate motion, for it would cool 
the air at the crest, and warm that at the hollow of the wave, and 
so reduce the vertical distance between them, as would friction. 
There is a practical deduction from all this which is not recognised 
to the extent it ought to be. 

In a steam engine suppose A to be the cylinder, B the condenser, 
and RN the face of the piston. When the exhaust port opens it 
is equivalent with the destruction of C. The steam in contact 
with the piston acts as does the layer a, and abstracts a large 
amount of heat from the piston. A film of water in contact with 
its face would be considerably worse, for while evaporating it would 
also have to perform most of the work of ejecting the contents of A. 
The frigorific influence of the condenser is more far-reaching than 
is generally conceded. The greater the drop in pressure at exhaust 
the worse the effect. This is one good reason among others why 
pistons should be covered with non-conducting material. 

The second extreme phase of the problem is when A and B are 
connected by a stop-cock at C of porous material, or with a very 
minute orifice, so that the eddies which will now be produced, 
instead of true oscillatory waves as before, may be quieted down as 
the motion through C gradually ceases, preventing any tendency 
of a back current from B through C to A. A, B, and C are supposed 
to be perfect non-conductors. 

When C is opened the air in A expands exactly as if it were driving 
@ piston until the pressures in A and B become equal. The air 
that is left in A at the finish is therefore reduced in temperature ; 
that in B must be increased, since by Joule’s experiments we know 
that the final mean temperature is the same as it was at first. 
This may be explained in the following manner :—The first portion 
of air that passes through C may arrive in B in two different extreme 
states. Firstly, it may be reduced to B’s pressure—or nearly so— 
by the friction of the porous cock C, and so enters B quietly. This 





means in plain language that the air expands from the pressure in 
A to the pressure in B while performing work. This would neces- 
sitate a fall in temperature, but the work performed is expended 
in friction, Thi> friction means an increase of temperature which 
neutralises the simultaneous cooling, and so in this case the first 
portion will enter B quietly at the initial temperature in A. This 
first portion at a very low pressure is now subjected to compression 
up to the mean final pressure, and is thereby greatly raised in 
temperature—in fact, much above that which existed first in A. 
Secondly, C may be a fine, frictionless orifice, in the which case 
the portion of air under consideration would be cooled as before by 
the performance of work, that work being expended in producing 
motion in the form of eddies. When that motion is annihilated, 
the temperature will be that previously existing in A. Compression 
follows as in the former case, or compression and annihilation of 
motion may proceed simultaneously, as would ordinarily be the 
fact, the ultimate result being that in either case the first portion 
of air admitted is at the finish in a very high state so far as regards 
temperature. 

Intermediate ways of passing through C are easily conceivable ; 
the final result being, however, thesame. Now, the last portion of air 
--supposed to be of equal weight with that of the first—that passes 
through C does so with scarcely any disturbance, the pressures in 
A and B being then almost equal. The last portion therefore 
arrives in B at the temperature it had when it left A, orat that due 
to the adiabatic expansion from the initial pressure in A down to 
the mean final. But the first portion of air that arrived in B was 
compressed from a very low pressure indeed to the mean final, and 
so its ratio of compression is much greater than the rates of expan- 
sion of the last portion that passes through C. The mean tempera- 
ture of the two, supposed of course to be of equal weight, will be 
considerably greater than the mean final. Any other pairs of por- 
tions of equal weight may be taken in a similar manner, the total 
mean effect being that the temperature in B is ultimately con- 
siderably higher than it was at first, while that in A is much 
lower. This is rather prosy, I fear, but text-books do not go into 
these details, 

A mathematical solution of the latter extreme phase of the 
problem is comparatively simple, even under any primary con- 
ditions whatsoever, as to the air in A or B or as to the size of the 
bottles. I will merely indicate the results. Pressures are in 
pounds per square foot, temperatures—absolute—in degress Fah. 
and volumes in cubic feet. 

Suppose those in A at first to be ,, 7, and 2. 

Suppose those in B at first to be p., T, and v.. 

Suppose the finals in A to be p, and 75. 

Suppose the finals in B to be p, and 7,. 

The final mean pressure is— 

1 Pi +s Ps 


% + Ue 

The final and initial mean temperatures are both equal to— 

_71 Te (%1 Py + %e Pe) 

Vy Pr Te + Up Po TM 
7-1 

T= 7, fv, Pr + Vo Pa ly y-1 

Px (%1 + Ue) J Y 
7, T2%o 


for air= ‘29 


%= 7% 
fot Pi + 71%2 Pe) oe | (vy + 2) Ps ly 
L UpPitesP. Jo 1 *leypy + vas J 

When the temperatures are equal in A and B, before C is 
opened 7, = Tz 

T; is the same as it was before. 


(% + e2) 
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%.= y-1 
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scdlati bh ley Pi + ¢oPaS 
Suppose also that a vacuum existed at first in B, so that 
P2 = 0, 
y-1 
Then 7; = 17, ( 1) Y 
mT My 
And 7,= 7a 
ve ==. 
ytte-(y +) ¥ 
Lastly, suppose the bottles to be also equal in capacity, 
Then 7;= —"! ya for air ‘8179 7, 
207 
And 7,= —71__ = for air 1°2864 7, 
y-1 


2-2 y 
The weight of air in the bottles at first was 
1 ("Pr Ve Po d 
53-151 os — ns \ poun 8, 
The weight in the bottle A after the experiment will,be 
1 
y-1 
_ 1 _§ MP1 + Vode Y 8. 
58-15 7, { 0, +0. Pr pounds 
The difference between these gives the weight in the bottle B. If 
we put v7, = 7, and p, = 0, it will be found that the weight in A 
y-1 y-1 


is to the weight in B as 2 7 is to 2—2 7 , or inversely as the 
temperatures, as should, of course, be the case. Any of your 
younger readers who may wish to find ont how these results are 
obtained have only to remember that the key is the proven fact 
that the mean temperature and pressure after C has been opened 
are the same as if the contents of the bottles at first had been 
simply mixed together without any disturbance at al]. I do not think 
that there are any other aspects of the problem to consider, except 
that it may naturally be asked : (1) If the bottles are of good con- 
ducting material and in separate calorimeters, how much heat must 
be given to the bottle A during the experiment to keep it and its 
contents at the initial temperature 7,/ (2) If the bottles are of 
non-conducting material, how much heat must be added to A and 
deducted from B after the experiment, so that the final conditions 
as to temperature may be the same as they were before it? The 
answer to question (1) is probably more useful and interesting than 
any. It is— 

vs Ve 
, +1 


_ (py — pe) foot-pounds = 
2 


% and py,=0. . (1) 


“PA foot-pounds, when v, = 
In case (2) the answer is— 
0 (%) Py + V2 Po) bh DP (0%) +72) im 
- - yp. log. foot-pounds = 
+ %% 1 Pi + 2 Po 


a hyp. log. 2 foot-pounds, when 7, = 7, and , = 0. (2) 


(1) may be obtained by very simple reasoning, (2) requires an 
easy application of the calculus. They are, however, both abso- 
lutely correct. It will now, I trust, be seen that Joule’s bottle 
experiments are most instructive and interesting when thoroughly 
understood, and it is only through sheer ignorance that they are 
oceasionally sneered at. Lord Kelvin and Dr. Joule were not the 
men to conduct experiments without an object, and text-books 
would do well to make a much greater point than they do of the 
above subject. It is of the utmost importance, for no engine 
working with an aériform fiuid can exhaust to the stmosphere, to 
the cond , or to another engine, without an action taking place 








es 


in the cylinder similar to that which obtains in the bottle A, J, 
the two former cases it will be very pronounced, and cause mors 
cooling action than is commonly believed. 

It will be noticed that the above rests are quite independent of 
the specific gravity of the fluid, of the temperature in either bott|o 
at first, or of y, the pressures in the bottles and the volumes thereof 
alone determining ? ma amount of heat that passes to A and is taken 
from B. This may appear strange, but upon investigation it wil] 
be found to be due to perfectly natural causes. The action in the 
steam engine cylinder at the moment of release would probably be 
that indicated = (1) rather than (2), for the first cooling influence 
would render the steam misty and in the best condition fo, 
receiving heat from the cylinder walls, When exhausting into the 
atmosphere, +, may be considered infinite ; so the limiting value 
of (1) becomes 7, (p, — py), an amount much too great to be 
ignored in the manner that it seems to be. 

If Mr. Donaldson’s argument is Socratic, it is certainly unbiasseq 
—such as he recommends me to use ; for it is clear that he does not 
know what it is he wants, unless it is to prove somebody or some. 
thing wrong. I prefer to call a spade a spade, and so it was that 
I said that Mr. Donaldson’s formule were all wrong. By the 
judicious show of a little discourtesy | have been enabled to obtain 
from him, though only after some three months, an acknowledg. 
ment that they were clerical errors. “Caledon”—to whom Mr, 
Donaldson refers—similarly expressed himself in his letter of the 
29th of July last year upon the values of y and J, for he said ;— 
** Notwithstanding the fact that Mr. Bower has pointed out several 
errors, he [i.e., Mr. Donaldson] challenges me to point out a single 
one.” And again, “I must protest against the collection of 
formule Mr. Donaldson has been giving us of late ; and particu. 
larly against the analysis which—well, it is not analysis, but simple 
humbug.” This is calling a spade a spade, and no mistake ; though 
I did not go so faras to say this; but Mr. Donaldson makes so 
many of what he calls ‘clerical errors,” and has such an airy 
manner of saying nothing about them when they are pointed out, 
that one is almost compelled to pea discourteous to make him 
recognise them, and so not mislead your readers, 

Mr. Donaldson says in his last letter :—‘‘ In order therefore to 
leave Mr. Bower no loophole for escape from the real question at 
issue, I must put my statement, that under no possible conditions 
can a gas expand without performing work, into the following 
shape,” &c. Will Mr. Donaldson please point out where, in any 
portion of my letters, I have so far stultified myself as to say that 
a gas could expand without performing work of any kind?! If he 
can, I will do much more than say it is only a ‘clerical error,” | 
must also ask Mr. Donaldson where I used the word ‘‘ silly” in 
describing one of the sentences in his letter of the 25th September, 
I did no such thing, but I may safely apply that epithet to his 
formule in your last week’s issue, for what these four poor old 
stereotyped adiabatic things are to teach us about the action of 
free expansion I am at a loss to conceive, unless, like that 
‘*Heathen Chinee,” Mr. Donaldson has something up his sleeve, 
The ‘‘ Right Bower” is not up it, anyway. But, seriously, what 
in the world is it that your correspondent is trying to get at! 
Does he think that freely expanded air is to any appreciable 
extent hotter or colder, as a whole, than it was before expansion, 
in the face of Joule and Thomson’s experiments? Yes or no is all 
we want. If he does not, then my solution of “J. J.’s” problem 
follows as does the night the day. 

In ‘J. J.’8” question he first compresses his air adiabatically 
and so raises its temperature. He then allows it to expand freely 
—i.e,, without performing external work. Fact, as well as theory, 
tells us that the mean temperature of this expanded air will be 
almost exactly the same as it was before the free expansivn took 
place, or at the temperature due to the primary adiabatic com- 
pression. The volume is the same as it was before compression, 
the temperature is higher, and so as a natural consequence is the 
pressure. There is nothing wrong about this that I can see, so 
what is it that I am to seek a loophole to escape through for ! 

Mr. Donaldson makes the peculiar remark in one part of bis 
letter that I dance too fast for the music, The latter part refers 
to y and J, and I may say that in future Mr. Donaldson may use 
bis own tune to dance to, so far as they and I are concerned. 

I will give him a little information as to the value of J, though, 
in the hope that it may remove some of his scepticism. The first 
value assumed by Joule was 772 foot-pounds, meaning that this 
amount of work could, according to his careful experiments, raise 
the temperature of one pound of water through 1 deg. Fah., the 
water being at or near the temperature when it is densest. The 
second value—see Philosophical ‘‘ Transactions,” 1878, page 365— 
was that 772°53 foot-pounds was the quantity of work required to 
raise the temperature of one pound of water, weighed in vacuo, 
from 60 deg. to6l1 deg. Fah. A third determination was made after 
Dr. Joule had compared his mercurial thermometer with the perfect 
air thermometer of Professor Rowland, of Baltimore, when it was 
found that the addition of 2°94 foot-pounds was necessary, thus 
775°47 foot-pounds is the absolute corrected determination for 
Manchester. 

Mr. Donaldson will find all about the second value in “A 
Dictionary of Chemistry,” by Henry Watts, third supplement, 
1881, page 1926. 

Why 775°47 is not adopted in all text-books I know not. The 
dynamical specific heat of air under constant pressure is 183°45 foot- 
pounds; the specific heat of air under constant pressure, as com- 
monly understood in ordinary parlance, is simply this divided by J, 
and is therefore ‘2366. The specific heats of air depend upon the 
dynamical specific heats and J, and not J upon them, It was 
through ignoring this fact that Mr. Donaldson was so troubled 
about the ‘‘joiner’s fit” a year orsoago, ANTHONY S, BowEnr. 

St. Neots, Hunts, October 15th. 





BOILER EXPLOSIONS: HOW TO AVOID THEM, 


Srr,—Having noticed a letter in your last issue from ‘‘C. E.,” 
and agreeing with bis views as to the great value of the feed- 
heater, and also of the great service you have rendered to owners 
of factories in, for so long a period and so persistently, pointing 
this out to them, may I be permitted to remark that there is no 
portion of a boiler which is exposed to the action of fire but should 
be in contact with the water, the temperature of the iron cannot 
then exceed that of the water; when from any cause it becomes 
unduly heated it loses strength, and may give out at some future 
mew even at ordinary pressure ; and again, it becomes a receiver 
of heat, which if water touches it, produces steam of so expansive 
a nature that dangerous explosions are to be apprehended. 

Drops of water have been experimentally vaporised at 334 deg. 
Fab. under atmospheric pressure only; the development of 
repulsive force being so quick above this temperature that drops, 
which at the temperature given disappeared in two seconds, took 
152 seconds when the temperature was raised to 395 deg. Fab.; 
and here we have reasonable evidence of the action of water on 
heated metal, 

When the quantity was increased sixteen times and put under 
pressure, the quickest vaporisation took place at 600 deg. Fab., 
thus showing that highly elastic steam was produced quickest 
under pressure, and in one instance, when the water was separated 
from the bottom of the boiler until it was heated red, the water 
being then suddenly allowed to impinge upon it, the steam pres- 
sure increased 180 |b. in three minutes. The boiler burst, as 
might have been expected, and it is to avoid this taking place that 
the action of the heater isso invaluable. First, by assimilation of 
temperatures ; secondly, by the filtering action it exerts, as it is 
found by experience that large quantities of scale-producing and 
injurious matters remain in the heater, and do not get into the 
boiler at all,as they would were no heater fitted in connection with 
the feeding arrangements. 

The public have a right to expect from boiler owners that every 

recaution be taken, and that appliances be fitted which will 
Fiminish the risk of explosion. The feed heater being the very 
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thing wanted in many boiler-rooms to secure these conditions of 
safety, the sooner this need is supplied the better. 
Birmingham, November 28th. M.I1.M.E. 





SHIPYARD APPRENTICES, 


grr,—As Mr. Knight still oageee in charging me with writing 
what is untrue regarding the action of his Society towards the 
holders-up, who are labourers employed by the shipyard 
rivetters; I have no other course open to me than to send you 
for the information of your readers an extract from page 9 of the 
‘Monthly Report of the United Society of Boiler Makers and 
Iron Shipbuilders ” for June of this year. 

Perhaps, when Mr. Knight sees this, he will be as eloquently 
silent thereon as he is in his last letter regarding the remarks of 
Mr. John Inglis. C 2 

If, however, he has anything to say, I for one will be much in- 
terested to learn what it can be, The extract is as follows :— 

“ Admission of holders-on.—As the branch of holding-up has ever 
been acknowledged as part of our trade, and as we have to secure 
advances for them from our employers, and to protect this branch 
of the trade the same as all others, which costs the Society a large 
amount of money, we must as strongly insist on the holders-up 
becoming members of our Society, and pay towards our funds, as 
we do in other branches of our trade. We know that this is 
carried out in many yards and shops, but in others such is not the 
case, and this causes a great deal of unpleasantness in many ways. 
Now asnew Rule 29 provides for the admission of this class of 
men, and gives them very liberal benefits, we have decided that 
all holders-up working with our members must enter the Society, 
or get pro to become a member on or before the last day of 
June, 1892, and if this is not complied with our members must 
cease to work with them after that date. We therefore call on 
every rivetter to see that his holder-up becomes a member before 
the date named, and let him know the consequences if he refuses, 
Let the helders-up be consulted at once so that he may have 
sufficient time to comply with the above request. If any member 
of ours is known to take a non-society holder-up as a mate after 
the last day of June next, he will be fined 5s, for each day he 
works with bim, and be out of benefit until the money is paid.” 

November 29th. THE WRITER OF THE ARTICLE, 





THE THIRSK COLLISION, 


$ir,—In your leading article on the Thirsk collision in your issue 
of the 25th instant, you wind up as follows :—‘‘ So long, indeed, as 
we have to rely on human intelligence for the conduct of railway 
traffic, so long will mistakes and weaknesses, and momentary aber- 
rations, occur. But when the worst has been said that can with 
truth be said concerning men and their shortcomings, we have not 
made things better; and all the available evidence goes to show 
that the probable failures of a signalman are as nothing to those of 
all forms of automatic signalling that have as yet been devised to 
take his place.” 

In England we have not had many experiments in the matter of 
automatic signalling, that is to say, signalling in which a signal- 
man’s interference is entirely eliminated, but we have had large 
experience in England with devices which have gained favour on 
railways—in fact, the Board of Trade inspectors in many and man 
cases in their reports upon accidents wind up such reports wit 
the recommendation that if the lock-and-block system were 
introduced such accidents as the Thirsk accident, the Norton 
Fitzwarren on the Great Western Railway, and many other acci- 
dents of a similar nature, could not take place. 

A lock-and-block system, such as the Sykes system, is not auto- 
matic in the sense which your article conveys, but it is automatic 
in the fact that a train commands the section—that is to say, that 
if a train enters a section, such as Manor Farm section, and be 
forgotten there, the section in the rear is blocked, no matter what 
legitimate efforts the signalman either in the rear section or in the 
Manor Farm section may do to create a collision. 

JoHN P, O'DONNELL, 

2, Great George-street, Westminster, S. W., 

November 28th. 


THE HERSTAL SMALL-ARMS FACTORY. 


Sirn,—You may be interested to learn that the magnificent 
electric installation at the Herstal Small-arms Factory, in Belgium, 
described in last week’s ENGINEER, is shortly to be supplemented 
by a second smaller dynamo by the same makers, the Société 
Internationale d’Electricité, of Liége, to be driven by a Willans 
central valve engine of 300-horse power. The two plants, standin, 
in the same engine-room, will be typical examples of Lpeanaal 
and high pete. 9 systems; the one dynamo absorbing nearly 
500-horse power at sixty-six revolutions, and driven direct by the 
Van den Kerchove horizontal engine decribed in THE ENGINEER ; 
the other absorbing about 300-horse power, but at 350 revolutions, 
and coupled direct to a Willans engine. Between two engines so 
good it is unnecessary to institute a comparison of steam con- 
=, but the difference in space occupied will no doubt be 

riking. 

You did a pom service when, some years since, you drew 
attention to the splendid quality of the workmanship in the 
engines of Messrs, Van den Kerchove, of Ghent, and to the lessons 
which English builders might draw from them, and you do well to 
point out again that such high finish is not unnecessary, but is a 
true earnest of excellent material and of perfect work in all details, 
Itis therefore with great pleasure I am able to say that, partly as an 
indirect result of our friendly competition at Herstal, the Com- 

ie Van den Kerchove has undertaken the manufacture of the 
ilaus central valve engines under licence for certain countries 
of Western Europe, and we feel confident that in their hands the 
engines will be made as perfectly and as successfully as at Thames 
tton. Mark Rosrnson, 
; Willans and Robinson, Limited. 
Thames Ditton, November 28th. 





HYDRAULIC SIGNALLING. 


Sir,—In your review in last week’s ENGINEER on the papers I 
Wrote for the International Congress on Railways, you refer to the 
hydraulic system of signalling, and say:—‘‘A table is given of 
he temperature of solidification of mixtures of glycerine and 
water used for working the apparatus, There appears to be an 
error throughout the table, as all the temperatures are given as 
Positive values on the Centigrade scale, whereas they should be 
negative, For example, taking a mixture of thirty-five parts 
glycerine to sixty-five of water by weight, the temperature of 
80 noe is given as 11°8 deg., whereas it should of course be 

I believe that the table given on page 25 of m ris quite 
correct, for it is perfectly obvious that the tomy Lm po 
— the column, ‘temperature of solidification in degrees 

entigrade,” must be below zero and not above, because the whole 
question is one of solidification from cold, and it is clear that that 
cannot take place at any temperature above zero Centigrade. This 
Was 80 perfectly obvious that it seemed to me to be quite un- 
hecessary to put the minus sign before the temperatures ; for how 
y tng possible to talk about anything being solidified from frost unless 

e temperatures referred to are below Tesing int? 

i ARRY POLLITT, 

Locomotive and Carriage and Wagon Departments, 

M. 8. and L, R., Gorton, November 29th, 





ANTHRACITE COAL FOR DOMESTIC USE. 


Sir,—While thanking you heartily for your appreciative reference 
— pamphlet ined! ecanestion vith ths subject, will you 
ow me to make a correction? You state that “ Lighting the 





fire was not explained.” Now the difficulty of lighting is dealt 
with in the body of the pamphlet and in the few simple rules 
rinted on the cover ; moreover, arrangements were made to give 
ull oral explanations at the gathering of the 2lst inst. I may be 
allowed to add that the promoters of the present movement consider 
they have met this objection—really the only one—by sending to 
market the best anthracite broken into knobs of a convenient size. 
Innumerable trials have shown thereisno real difficulty. A pyramidal 
pile of knobs, which affords free passage for the oxygen, and plenty 
of thick kindling wood—these together solveareally simple problem. 
It is not for me to point out in a journal like THE ENGINEER what 
great public questions are involved in a free and open discussion 
of this subject. 
121, Regent-street, W., 
November 26th. 


THE WRITER OF THE PAMPHLET. 








THE GENERATION OF ELECTRIC POWER 
IN THE COALFIELD CENTRES. 


AT a numerously attended meeting of the Manchester Association 
of Engineers, held November 12th, Mr. G. B. Goodfellow, president, 
in the chair, a very interesting paper by Mr. B. H. Thwaite, C.E., 
of Liverpool and London, was read, on the ‘‘ Economic Possibilities 
of the Generation of Electro-motive Force in the Coalfields of this 
Country, and its application to Industrial Centres.” The carbonaceous 
fuel power resources of this country had, he said, been one, if not the 
main source of England’s industrial greatness, but with the entrance 
of the new electric agency into the domains of practical engineer- 
ing, the advantages we owed to our contiguity to the coalfields, 
and to the possession of these fuel-supplying areas, was being 
gradually undermined, and unless we utilised these new resources, 
so as to obtain the maximum practicable efficiency from them, 
by the aid and assistance of the electric agent, our industrial 
career would in all probability pass through another and serious 
retrogression, With the object of utilising with the greatest 
efficiency the resources we had at our command, Mr. Thwaite 
brought before the meeting three projects of electrical 
transmission of energy generated in the coal fields. The first 
for supplying the Lancashire centres of industry, and the area 
adjoining the ship canal; the second for supplying the Yorkshire 
centres of industry; and the third for supplying the centres of 
industry in the Midlands and the metropolis. The arguments that 
might be pertinently advanced in favour of central power generating 
stations, such as he suggested, were almost identical with those 
associated with the centralisation of a gas and water supply or a 
sewage treatment station; but the arguments were more adequate 
than in either of theseexamples. After pointing out the numerous 
obvious advantages of such central power generating stations, the 
writer went into details as to the method on which he proposed to 
carry out his project; and with regard to the engine power which 
men be required, stated that this would be obtained by means of 
a gas motor plant. The ultimate possible results of fuel gas and 
gas motor plants on a large scale were, that with such a plant the 
dynamic power enclosed in the indicated card of pressure of a cylin- 
der, equivalent to the raising or elevation of 33,000]b, lft. high in 
one minute, might be obtained with an expenditure of from #lb. 
to 1lb, of solid fuel. It must be obvious to any one that direct 
and perfect combustion actually inside the walls of a motor cylinder 
must be more economical than the combustion, more or less im- 
perfect, in the flues of a steam boiler, even if effected under the 
most favourable conditions. 

For generating power for driving electric generating machines 
they would require high efficiencies with small powers, and a motor 
of 500 horse-power was the largest that should be used for this 
character of work. The efficiency of dynamos or electric genera- 
ting machines was so nearly perfect that there was only question- 
able advantage in building excessively large types, but the motive 
power and elements should be such that if one or two parts went 
wrong, it would not involve the stoppage of the entire motive 
power plant ; besides, it should be possible to reduce or increase 
the power of dynamic energy production in proportion to the 
demand, and with large steam engines of 1000-horse power and 
upwards this would not be practicable. There was another and 
important advantage in relatively smallergas engines. The pulsa- 
tions of piston effort could be so arranged that their effect on the 
supply would be inappreciable. In the arrangements of the plant 
for the projected coalfield generation stations, gas motors of 300 
brake horse-power were intended to be used, a pair of these 
engines being allotted to each alternating current machine, 
coupled direct, one driving the armature in one direction, and the 
other the field magnets in a contrary direction. 

In the project for transmitting power from the South Yorkshire 
Coalfield to the metropolis, a plan of trunk lines had been drawn 
up which could be utilised for serving the large towns en route, 
including Derby, Nottingham, Leicester, Northampton, and Bed- 
ford, but it was suggested that an auxiliary generating station 
should be put down in South Staffordshire, a trunk line from which 
would serve Wolverhampton, Birmingham, and the industrial areas 
in the line of its route, across to the point where it joined the main 
trunkline serving the metropolis. The other two projects for sup- 
plying electro-motive force to the principal industrial centres of 
Lancashire and Yorkshire would be located, one near Barnsley, the 
other near Wigan. From the Barnsley station the main trunk 
line would serve the industrial areas between Chesterfield and 
Sheffield in the south, and Leeds in the north, serving the Batley 
and Dewsbury district en route, whilst a branch trunk line would 
serve Huddersfield, Halifax, and Bradford, and their adjoining in- 
dustrial areas. The loss of efficiency in the different trunk lines 
had, Mr. Thwaite observed, been proved to be a negligible quan- 
tity, and the interest on cost of mains would almost be covered by 
the mere cartage to the station in many instances, beside the other 
great advantages he had already set forth. From the Lancashire 
generating station, near Wigan, one trunk line would serve Bolton, 
Bury, Heywood, and Rochdale, and a loop line would serve Oldham, 
Stockport, Macclesfield, and Manchester, another trunk line would 
serve ae Fee Preston, and Clitheroe, and a loop line branch 
would serve Accrington, Burnley, and the Rossendale and Accring- 
ton valleys, whilst a trunk line passing south from the station 
would supply St. Helens, Warrington, Runcorn, and Widnes, anda 
loop line would continue along the ship canal to serve the future in- 
dustrial areas of progressive Lancashire, 

Another advantage of the scheme would be that as the great 
power stations were all proposed to be located in the centre of the 
coalfields, this would enable the different colliery owners to obtain 
on satisfactory terms the unquestionable advantage of electro- 
dynamic energy for traction, pumping, winding, lighting, coal 
getting, ventilation, and drilling purposes. Mr, Thwaite said that 
ten years ago he had forecasted that when once the Manchester 
Ship Canal was made, its banks would become the future area of 
new industrial developments, and with a line of power supply, a 
perfect railway connection, and a means of over-sea transmission, 
it could be stated that no other area in the world would offer 
such facilities for cheap industrial production as this area would 
be with the supply of cheap electricity, and unlimited energy 
proposed, To realise the marvellous industrial fecundity of Lanca- 
shire and Yorkshire, they had only to glance at the lines of the 
telephonic system already established, and the proposed lines of 
electric power transmission. There they had the very acme of 
economy in transmitting thoughts; let them go a step further, 
and imitate nature by laying down a nervous industrial system 
to distribute power, and the picture, with the ship canal complete, 
was perfect, and would be worthy of the enterprise of the counties 
of the Red and the White Rose. 

The discussion on the above paper was taken at an adjourned 
meeting of the Association held on Saturday last, Mr. Thomas 
Ashbury, C.E., in the absence of the president, occupying the 
chair. Mr. Thwaite briefly opened the discussion with a few 





supplementary remarks, in which he stated that to many of those 






present his proposal with regard to the generation of electro-motive 
force would doubtless appear to be in advance of the times, He 
would, however, remind them that every great scheme had to have 
an initiation, and he did not think Manchester would be dishonoured 
by becoming the birthplace of the propagation of the scheme he 
proposed, Other similar great undertakings for which the wise- 
acres had prognosticated dismal failure had proved the greatest 
successes, and the whole technical and scientific world was indebted 
to the German Government for fixing and determining the long 
distance efficiency factor of high-pressure transmission. This 
would have more effect in supplying natural force for the well-being 
of man than any other of the creative efforts of the last century, 
and although it might be -— hence ere the power-distributing 
system in its entirety would come into play, that it would come 
was as certain as that daylight followed night. Whilst sucha 
syste‘n would no doubt place in the hands of our industrial com- 
petitors potent weapons that might prove damaging to us in our 
fight for industrial existence, it could, in our hands, be made a 
power for our country’s continued good. 

The Chairman, after noting the rapid development made during 
recent years in the application of electricity, said they could 
scarcely brand as impossible even the most visionary scheme that 
might be brought before them in that direction. With regard to 
the central supply sources suggested by Mr. Thwaite, he thought, 
however, there were some disadvantages which must not be over- 
lcoked. Assuming that there were a thousand sources of engine 

wer, if one source failed, then only one out of a thousand failed, 

ut if there were a thousand motors drawing on one central source, 
and that central source became stopped, then they had a thousand 
firms stopped simultaneously, and it struck him that the seven 
millions of horse-power they now had in the country in steam 
engines and boilers would not be replaced by the new force as yet. 

Mr. Brown said he could see no value in the scheme, unless a 
company were formed for the purpose of carrying it out, but he 
must say that the advantages of central power generating stations 
had not been too strongly urged by Mr. Thwaite. In many esta- 
blishments where they had replaced their engines by electric 
motors an immense saving had taken place, and he believed that it 
was not far from the actual fact to say that taking an ordinary 
machine works, where several engines were required, at least 50 
per cent. of the power would be saved by a central generating 
station supplying electricity to motors in the various portions of 
the works, although, of course, the cost of such an installation 
would be pretty heavy. As to the hygrometric economy of the 
electric light, there was no question of its being far superior to any 
other form of light there was. 

Mr. Saxon said that one of those questions which they as prac- 
tising engineers had to face with regard to Mr. Thwaite’s sugges- 
tions was whether they would have as steady running in their 
textile factories by driving with electric motors—either of suffi- 
cient power to drive the whole of the machinery, or perhaps sepa- 
rate motors for each room or storey—as with the large engines 
now in use. His own — was that they would not. He 
thoroughly agreed with the author as to the advantage which 
would be gained in comparison with small engines, With regard 
to the cost of the installation, he thought that, what with the 
excavating, laying special pipes, copper castings, conductors, &c., 
the author of the paper had under-estimated it very much indeed, 
and although he firmly believed the development of electricity to 
be one of the things to which they would have to look to assist 
them in their industrial competition, Mr. Thwaite’s scheme was 
much too costly to entertain at the present time. 

Mr. Beastow agreed with Mr. Thwaite that the steam engine 
in a few more years, especially for small powers, would become 
obsolete. 

Other gentlemen followed in the discussion, and on the motion 
of the Chairman a hearty vote of thanks was passed to Mr. Thwaite 
for his paper. 

In responding, Mr, Thwaite said that whilst it was altogether 
against his wish to go in opposition to any established method of 
procedure in engineering, his aim was to give them an insight into 
the light of the future, to ask them to master the elements of 
electric generation, and he did not see why any engineer in Man- 
chester should fear to face this question. 








MYTHOLMROYD (YORKSHIRE) DRAINAGE. — The twelve schemes 
submitted in competition for the drainage of Mytholmroyd have 
been referred by the Local Board to an expert, and on his report 
the first premium has been awarded to Mr. Frederick Beesley, 
M. I.C.E., of Westminster. It is proposed to deal with the sewage 
by precipitation and filtration, and to pass the effluent over the 
land at the outfall, and thence by sub-soil drains into the river 
Calder. The cost of the scheme, including the drainage of the 
whole of the district, is estimated at £12,000, The main sewer 
will be of iron pipes. 

H.M.S. Howr.—The Court-martial held at Portsmouth for the 
trial of Captain Hastings and Commander Dickson concluded its 
proceedings on Wednesday, and we are very happy to add, honour- 
ably acquitted both the officers. The judgment of the Court was 
read by the Deputy Judge Advocate as follows:—‘‘The Court 
finds that on the 2nd of November, 1892, at 11.25, her Majesty’s 
ship Howe struck on a sandy shoal in Ferrol Harbour, unknown at 
the time, and that the chart shows seven Spanish fathoms of water 
above the shoal at low water. The Court finds that the charges 
are not proved, and, therefore, fully acquits the prisoners of the 
same.” The evidence proved that the chart which has been 
accepted by the Admiralty since 1879 as trustworthy is really 
worthless. Whether it will be ible to make a more accurate 
chart remains to be seen. It is really a question for the Spanish 
Government. Meanwhile the British Navy will do well to avoid 
Ferrol. 

ATLANTIC GREYHOUNDS OF THE FUTURE.—In the course of a 
lecture on ‘‘ Naval Architecture,” delivered before the members of 
the Dundee Mechanical Society on the evening of the 26th ult., Mr. 
R. M. Short, of that town, indulged in some extremely advanced 
and fanciful prognostications as to what ‘‘the ship of the future” 
would be like. Referring to the complete way in which iron and 
steel had superseded wood as the structural material, he remarked 
that what might supersede or supplement steel no one could say. 
Aluminium had already been used for small yachts ; but until some 
means were found of producing that remarkable metal cheaply, it 
was impossible to foretell of what material the ships of the future 
would be built. The change in material had been no more marked 
than the change in size ; and if dimensions were to increase in the 
ratio of the last few years, they knew not what monsters might be 
afloat within the next twenty years. . . Justas the triple and quad- 
ruple expansion engines promised to save space and coal, the long- 
hidden power of electricity bade fair to laugh at their cumbersome 
cranks and connecting-rods, their pistons and cylinders; and at 
one vast stroke sweep away their machinery and apply its force 
direct. As it had been in the past, so would it be in the future, 
but only now were they beginning to see the first movings of the 
mightiest force the world had yet seen. To them, a nation of 
shipbuilders, that new force would revolutionise their methods of 
commerce, and bring in as realities what they had scarcely dreamt 
of. The vessels to be built when that new force was fully harnessed 
for their use would be leviathans, to which the present greyhounds 
of the Atlantic would be as the canoe of the South Sea savage to 
an ocean liner of to-day. No docks would be large enough to 
hold them, but they would have attendant fleets to ply between 
them and the shore. Their dimensions would preclude forever the 
possibility of sea-sickness in the wildest weather; their decks 
would be intersected by great avenues, along whose breadth would 
ply the traffic of a city. The prison-like cells, now dignified by 
the name of state-rooms, would be replaced by the spacious apart- 
ments of vast hotels, and the Atlantic would become a mere ferry ; 
the old world and the new would be joined by a floating city of 





the sea. 
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BURRELL’S GOVERNOR. 





THE accompanying engravings Figs. 1 and 2 illustrate a 
governor patented by Mr. F. J. Burrell, St. Nicholas Works, 
Thetford. The object of the invention is to utilise a small 
high-speed continuous running engine or an electric motor, 
for controlling the admission of steam to engines for driving 
electric light machinery and other purposes where perfect 
governing is indispensable. The engine to be governed drives 
a screw C at a high speed; upon this screw isa nut A, which 
is driven either by a small high speed engine running at one 
uniform speed, or by an electric motor through the clutch D. 
The position of the nut upon the screw varies as the 
speed of the engine changes; the nut is connected by 
levers J H to the expansion gear or throttle valve of the 
main engine. When the small engine is used to drive 
the nut, the large engine is perfectly governed, and cannot 
alter its speed without admitting more or less steam to its 
cylinder. When an electric motor is used to drive the nut, 
the larger engine is governed in accordance with the electro- 
motive force, and goes faster or slower when the electro- 
motive force rises or falls. The invention may obviously be 
applied to engines governed by high-speed governors con- 
trolling throttle or cut-off valves, by forming the screw 
upon the governor spindle or sleeve, and driving a nut 
upon it by an electric motor. The movement of the nut 
upon the screw alters the position of the throttle valve or cut- 


off gear with relation to the governors, and the speed of the | C c 
| for the year ending 30th June, 1892, has just been published, and 
| the results of the working will be looked to with interest through 


main engine is thus controlled by the electric motor in 
accordance with the electro-motive force. When there is no 
current of electricity driving the motor, the high-speed screw 


moved the nut to the extremity of the screw and opened the 
valve slightly, and will continue to drive the motor until the 
electro-motive force rises, and the motor gaining speed over 
that of the governor or screw, moves the nut up to its normal 
working position. By this arrangement the engine is con- 
trolled by the high-speed governor, in case the electric motor 
fails to act. Hitherto, direct-acting steam cylinders or 
solenoids have generally been used, but a continuous running 
motor, whether driven by steam or electricity, is more 
certain in its action than one which is alternately at work and 
at rest. One steam or electric motor may be used if desirable 
for controlling the speeds of a series of engines. The engravings 
very clearly explain the construction of this governor. 








MILL ENGINES. 


THE illustration on page 482 represents a pair of high- 
pressure non-condensing reversing mill engines, as con- 
structed by Galloways Limited, Manchester, for Messrs. 
Leach, Flower, and Co., of the Melyn Tin-plate Works, Briton 
Ferry. These engines embody the results of the very large 
experience which the makers have had in supplying machi- 
nery for the tin-plate trade and rolling mill purposes 
generally. The engines in question have cylinders 40in. 
bore, and 4ft. Gin. stroke, the main shaft has a single-sweep 
crank for one cylinder, the other cylinder being connected to 
a crank pin secured in a disc at the end of the shaft, this 





disc being arranged to balance the connecting-rods of both 
engines, as well as the sweep crank, so constituting a very | 


simple and efficient form of connection to the mill. The 
valve gear, as will be seen, is on Joy’s system, which lends 
itself admirably to the type of engine here illustrated. The 
platform is so arranged that the man handling the engine 
looks direct to the rolls, and has under his immediate control 
the reversing gear, steam stop valve, regulating valve, waste 
water valves, and the lubrication of the steam cylinders. We 
understand from Messrs. Leach, Flower, and Co., that these 
engines are giving most excellent results. 








AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 


New Zealand railways.—The report of the Commissioners for 
New Zealand Railways for the financial year ending March, 1892, 
has now been published. The depression has been felt in that 
Colony by the fact that the deficiency in the harvest of 1891 caused 


MOTOR SHAFT, / 
— © 


TION OF NUT 


RUNNING 








FIC.2 aos 













Mi2 POSITION Toe 


® 
ras 


COVERNOR SWAFT 
\ 





WHERE. 


SPEED 
ee ener POSITION OF NUT WHERE 


ENCINE ONLY 15 RUNN/INC 
ANO MOTOR STOPPED 


AS GOVERNOR 


a diminution in the grain traffic to the extent of 86,000 tons, and a 
| diminution in the freezing trade has resulted in a large falling-off 


in the sheep and meat traffic. The passenger traffic has, however, 
increased by £11,024. The following additional mileage has been 
opened during the year :—Glenomarn extension, 6 miles 18 chains ; 


| Middlemarch extension, 22 miles 78 chains; making a total 
| mileage open for traffic on 3lst March, 1892, of 1870 miles 
| 43 chains, Revenue has decreased to the amount of £6270—or 
| 44d. per train—as compared with the previous year, while the 
| ex 
| miles have been run, the ex 


nditure has increased £5814 ; but as 115,791 additional train- 
nditure per train-mile has decreased 
177d. The increase in working expenses is partly accounted for, 
in that while the frozen meat trade has diminished in volume, the 
cost of working it has at the same time increased, owing to the 
large number of freezing places, which require more rolling stock 


| to work them. A statement of the result of the working is shown 
| below :— 


1892. 1891. 

Estimated cost of lines open “ -- £14,656,691 .. £14,278,536 
Total cost per mile open for traffic .. .. £7,842 .. £7,752 
Gross revenue (including post-office traffic) £1.141,432 ..  £1.147,702 
Working expenses .. co ee 00 ee £706,517 .. £700,703 
Net revenue i. a ae ee £434,915 .. £446,999 
Percentage of working expenses to 

DOUEEEED 20 os 00 ‘oe we oe se ce 61°89 61°05 
Earnings per mile aye (average) én £612 £629 
Expenditure per mile open... .. .. .. £379 £384 
Gross earnings per train-mile in ac 7s. 63d. 7s. 11d, 
Working expenses per train-mile 4s.8id. .. 48 10d. 
Net earnings per train-mile.. .. 28.10}d. .. 8s. 1d. 
eae 8,010,489 .. 2,894,776 


Victorian railways.—The annual report of the Victorian railways 


the changes made in the administration. Under the provisions of 


on the governor will drive the motor through B, after it has | Act No, 1250, which came into operation on the Ist January, 1892, 
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tT, 
THE IRON, COAL, AND GENERAL TRADREg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 


OTHER DISTRIOTS. 


(From our own Correspondent.) 


THE year is rapidly running out and finds the ironworks of this 
district with sufficient orders to keep the machinery going prett 
steadily up to Christmas. There is no excess of demand in = 
department, but the buying allows of a moderate business, ™, 
year is now getting too far on to encourage the expectation of the 
receipt of any additional large orders between now and Christmas « 
but the orders already secured are such as relieve makers of much, 
anxiety for the rest of the month. In some of the branches 
inquiries are being made that point to orders which have to be 
given out early next year, and for which ironmasters are being 
sounded on the matter of prices. 

An important correspondence has this week taken place con. 
cerning whether the present high price of coal is not greatly 
injuring the iron trade. It is stated that iron and steel plates arg 
now being delivered from Middlesbrough into this district at cop. 
siderably under any possible South Staffordshire price. Common 
bars from Wales are coming in at 5s, Py ton under Stafford. 
shire cost, and Belgian girders about £2 per ton under local 
prices. Additional competition could, it is pointed out, easily be 


waged. 

Angles of the longer sections are being sold at Middlesbrough at 
£4 15s. per ton. With small mills, ay adapted, the smaller 
sizes of angles could be made at an equally low price. They could 
then be delivered into the Birmingham district at £5 10s, per ton 
or about 10s, per ton under the South Staffordshire price, During 
the past two years iron has been steadily falling in price, but 
complaint is made that coal maintains its ground. 

A reply to these complaints has been attempted by a mining 
engineer, who states that 8s. per ton as the exisiting average price 
of forge coal cannot be taken as excessive, since for the last quarter 
of a century it has been the rule to regard coal as cheap when the 
price at the collieries was ls, per ton for every £1 per ton as the 
selling price of marked bars. But it is stated that ironmasters 
are not actually paying anything like 8s. per ton for coal, Twenty. 
five to thirty years ago many, if not most, of the ironmasters in 
South Staffordshire were also colliery proprietors, Now, however, 
very few ironmasters own collieries, and they are getting long 
weight, so that they are really paying about 5s, 9d. per ton for 
coal at the collieries, and this would mean from 6s. 6d. to 6s, 9d, 
delivered at the ironworks. The real reason for the unprofitable 
state of the Staffordshire iron trade is held by ‘‘ Mining Engineer” 
to be the competition which exists among i ters th Ives, 
No sooner, he avers, is a works closed, from any circumstance, th 
half-a-dozen men with little or no capital rush for it again, and 
start in the trade, and it is this want of capital which accounts for 
much of the present state of things, 

On ’Change in Birmingham this—Thursday—afternoon no great 

t of new busi was done in finished iron, but some orders 
were given out for sheets, hoops, and bars, for delivery this month. 
Marked were selling at £8, second branded — £7, and 








merchant bars £6 10s. It is stated that some sales of common 
bars were made at £5 15s, at the works, and in one instance the 
quantity would have been doubled if half-a-crown less had been 
accepted. Tube strip has been affected by the competition of 
North Staffordshire makers, who are offering the tube-making 
firms easier terms than local ironmasters will accept, notwith- 
standing railway freight of 7s. or 8s. Local firms quote £5 17s, 6d, 
to £6 asa minimum. Hoops remain at £6 12s, 6d, to £6 15s., and 
bedstead strip £6 to £8. 

The reports given to-day by the sheet iron makers of the state 
of trade varied a good deal, some makers being busy, while others 
were only poorly employed. But, generally speaking, a distinct 
revival of buying in this important department would be great! 
welcomed. The slackness of demand for galvani sheets is stil 
most apparent in the Colonial markets, especially Australia, With 
South America, South Africa, and the Levant, business is reported 
better, and good shipments are made. Singles in the black state 
are £7 to £7 5s. r ton, doubles £7 5s. to £7 10s., and trebles £8 
to £8 2s. 6d. Galvanised sheets are £11 10s, to £12, delivered 
Liverpool, for doubles, 

The net ave finished iron price for September and October 
last was decla’ to day by accountants as £6 7s. 2d. per ton. 
This is an advance of ba. on July and August prices. Wages 
remain unaltered, 

It was announced to-day that the Round Oak Company’s new 
steelworks, which are to be immediately commenced, will ulti- 
mately comprise eight 20-ton Siemens furnaces, four ingot heating 
furnaces, and cogging, roughing, and finishing mills. 

In the pig iron trade inquiries are being made with some freedom 
for deliveries next year, the contracts offered being mostly up to 
the end of March, and in some cases beyond. Among some of 


the construction of railways has been transferred to the Board of | the Staffordshire makers there is a certain amount of hesitancy 


Land and Works. Since the appointment of the new Commis- 
sioners radical changes have been made in the department. Reduc- 
tions in the staff and the retirement of sexagenarians, &c., has 
effected a saving in salaries and wages of nearly £70,000. ‘Train 
mileage has been reduced to the extent of 800,000 miles per 
annum. Passenger fares and goods rates of carriage have also been 
raised, but to what extent the report does not show. Although 
these changes have been made, the total revenue has decreased 
£203,445 for the year, com with the previous year. This 
decrease is unprecedented in the history of the Victorian railways. 
On no other occasion has the revenue for any year been below that 
preceding. 

The number of passengers conveyed shows a decrease of 
2,423,964. Goods and live-stock tonnage a decrease of 770,642. 
Train mileage a decrease of 442,070, while 140 miles of line addi- 
tional were opened for traffic during the course of the year. 
Working expenditure has been decreased from £2,310,645 in 1890-1 
to £2,138,139 for the year 1891-2, equal to £172,506—against this 


| the sum of £17,484 represents a credit made to the locomotive 


department for stock in excess of current requirements that has 
been transferred to the railway storekeeper. Capital has increased 
£743,683 during the year, of which amount about £37,000 was 
spent on lines in course of construction. 


A railway accident fund has been inaugurated under section 46 
Act No. 1250, in which £7434 has been paid, being 10s. per £100 
received for fares for the conveyance of passengers, and charges 


ad live-stock, goods, and parcels from lst January to 30th June, 
92, 

The following is a general summary of the principal features of 
the report :— 


1890-1. 1891-2. 


Total debenture capital raised .. «. £32,949,606 .. £34,782,939 
Total yearly interest .. .. .. «. -- £1,320,038 .. £1,387,029 
Amount spent on construction during the 

NE sina: Gdn ih) pala ee, SP. 06.00. oo nr. be 743,683 
Total spent in construction.. -- £36,341,626 .. £37,085,809 
Average cost per mile oper .. £13,153 .. £12,775 
Total mileage open for traffic 2763 ee 2903 
Average miles open for traffic 26504 2829} 
Gross revenue .. .. .. «. £3,298,567 .. £3,095,122 
Working expenses .. .. .. £2 310,645 .. £2,138,139 
i one. wh be. .o0-. we £987,922 .. £956,983 
Percentage working expenses to revenu 70°05 69°08 
Revenue per average mile open.. .. .. £1,245 £1,094 
Expenditure per average mile open -. £872 .. £756 
Gross earnings per train mile .. .. .. 58.4°63d. .. 58. 291d. 
Expenses per train mile otae oo See 38. 7°45d 
Goods tonnage .. «. 4,207,064 8,431,578 
Train mileage .. . 12,249,747 11,807,677 








HopKINSON v. St, JAMES AND PaLL Matt ELEcTRIC LIGHTING 
Company.—lIn this action Mr, Justice Romer bas taken time to 
consider his judgment, 


to accept the business, furnace owners scarcely having decided 
a va the safety of booking forward. But among Midland makers, 
whenever producers can see their way to accept the prices 
offered, the inquiries are generally being booked. It is felt that 
those makers most prepared to do forward business at once are 
most likely to get the lion’s share. Prices are still supported 
on the basis of 45s. to 45s. 6d. for Northampton pigs, 45s, 9d. 
to 46s. 6d. for Derbyshires, and 47s, 6d. to 50s, for Lincolns. 
Native iron is 62s. 6d. for hot-air all-mine, 46s. for medium, and 
36s. 6d. to 38s, for common mixtures, 

There is a fairly healthy tone prevailing in some of the heavy 
district trades, and occupation is proceeding steadily. The con- 
structive engineers, boilermakers, heavy founders, and galvanised 
iron roofing makers, are all pretty well off for orders. Cables, 
anchors, and other shipping work is in slower inquiry. : 

Some valuable heavy Government work has just come into this 
district, which is very welcome. The Admiralty contracts for the 
next five years for the supply of mooring chains and other mooring 
gear have been given to Messrs, H. P. Parkes and Co., Tipton. 
Another five years’ contract for ordinary cables has been divided 
between that firm and the Round Oak Ironworks Company, Brierley 
Hill. The importance of these orders at the present time is con- 
siderable, as they mean many thousands of tons of steady work 
to be turned out during the period named. The previous five 
years’ contract was taken by a Welsh firm, so that the present 
orders are a distinct gain for Staffordshire. : . ; 

Another good contract which has lately been received in this 
district, is a contract for buoys, cables, anchors, &c., to be laid 
down as moorings at Valparaiso and other ports on the West 
Coast of South America. It has been pl with the Earl of 
Dudley’s Round Oak Company. : 

An unusually good order for railway rolling stock has just been 
received, It is said to be for one of the Indian railway companies, 
and represents railway carriages to the value of £10,000. The 
successful firm is the Oldbury Railway Carriage and Wagon Co., 
near Birmingham. 

The Staffordshire Nailmakers’ Association boast that they now 
have a membership of 2400 amongst the wrought nail-making 
operatives of the Black Country. To this number they now desire 
for union purposes to add the operatives at Kates Hill, near 
Dudley, and the workmen here have just consented to form part of 
th speek 


e tion. 

The Wolverhampton Chamber of Commerce is urging upon the 
district chambers concerted action with a view of obtaining the 
adoption of the decimal system. The president stated that 
resolution in favour of the system was unanimously passed year 
after year at the meeting of the Associated Chambers, but it was 
evident from the replies from the Government that the desires of 
the commercial classes would not be realised unless the people, and 
especially the rising race, were educated in the simplicity and 





advantages of the new system. 
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The Dudley Chamber of Commerce and the Trades Council of 
the town have just completed the formation of a Board of Arbi- 
tration, to which manufacturers or workmen in case of wages 


disputes can appeal for settlement if they are so minded, and 
mutually consent to a reference, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—That there will be any appreciable improvement 
in either the engineering or the iron trades this year seems 
now to be regarded as altogether hopeless, and the outlook still 
further forward is by no means encouraging. Judging by the 
willingness of many of the merchants to enter into forward bare 
speculations, there certainly does not seem to be much anticipation 
of an early revival in trade, and consumers for the most part are 
very cautious about buying, except for their immediate known 
requirements, As regards the engineering industries, the position 
remains very much as I have reported for some time past ; a few 
firms are able to keep fully going on special work, but generally 
they are extremely short of orders, with very little new coming 
forward, and at many of the large establishments the working staff 
has of late been considerably reduced, 

The Manchester Iron Exchange was on 
Tuesday, but a dep d tone continued throughout the market. 
Here and there moderate inquiries are put forward for pig iron, 
bat they are mostly based on prices so low that they do not meet 
with acceptance, and the actual transactions put through are, as a 
rule, confined to mere hand-to-mouth requirements. Makers’ 
quotations generally remain much the same as last week, but except 
a firmness in Scotch iron, owing probably to several makers just now 
being out of the market, the tone generally is weak, and merchants 
are offering to sell forward at considerably under current quota- 
tions. For Lancashire pig iron, makers still quote on the basis of 
44s, for forge, to;45s, 61, for foundry, less 2}, delivered Manchester, 
but they are practically out of the market, except for occasional 
small special lots for engineers’ requirements, and where they are 
able to make sales of any weight, it is to consumers in the more 
immediate neixhbourhood of their furnaces, where the easier rate 
of carriage enables them to quote lower prices, With regard to 
district brands, Derbyshire remains firm at late rates, makers still 
quoting 44s, 6d, and 45s. for forge, to 48s. 6d. and 49s, for foundry, 
less 2}, delivered Manchester, but it is only on occasional small 
special lots that these figures are got; Lincolnshire remains the 
cheapest brand offering here, and scarcely averages more than 
42s, 6d. for forge, to 43s, 6d. and 44s, for foundry, less 24, delivered 
Manchester, with only a moderate business doing even at these 
figures. In outside brands, Scotch is firm at abeut 47s. 3d. for 
Eglinton, to 47s, 9d. and 48s, for Glengarnock, net prompt cash, 
delivered at the Lancashire ports; but Middlesbrough scarcely 
ave more than 45s, 4d., net cash, for good foundry brands, 
delivered Manchester, 

Manufactured iron makers report only a slow hand-to-mouth 
business giving out, and with most of the forges short of orders; 
prices show a downward tendency. North Staffordshire bars are 
still quoted at £5 15s. to £5 17s, 61.; but Lancashire makers are 
now taking £5 12s, 6d. to £5 13s, 9d.; with local-made sheets 

noted at £7 2s, 6d. to £7 5s.; and Staffordshire qualities at 
27 7s. 6d, per ton. The Associated Hoop Iron Makers, at a 
meeting held on Tuesday, decided to reduce their list rates 2s, 6d. 

r ton, but to discontinue the intermediate prices for special cut 
rag their quotations being now £6 2s, 6d. for random, with 
5s, extra for all special cut lengths, 

The steel trade remains in the same depressed condition as 
reported last week, with a weakening tendency both in raw and 
manufactured material. Ordinary foundry hematites scarcely 
average more than 55s, to 55s, 6d.; and steel billets £4 7s, 6d. net 
cash, delivered here, whilst steel boiler-plates are now being offered 
at from £6 10s, to £6 12s, 6d. per ton, delivered in the Manchester 
district. 

A moderate business is reported in the metal market, and there 
is no material change in prices, except that there has been a recti- 
fication as regards list rates for boiler and condenser tubes ; 
hitherto there has been a difference of 14d. per lb, between these 
two classes of tubes; this has now been reduced to ld. per lb., 
boiler tubes being now being bee at 6d. and condenser tubes 
at 7d., instead of 744. per lb., delivered here. 

The extensive Barningham Ironworks at Pendleton, near Man- 
chester, which have been lying idle for a number of years, are 
now being dismantled, but I understand that a considerable 
portion of the site has been taken by a company whv will erect 
works for the manufacture of steel axle-boxes - a special process 
out of steel plates, 

The local members of the Iron and Steel Institute, who since 
their visit to the United States have been known as ‘*Var A,” 
held one cf their annual reunivns in Manchester last Friday, when 
one of the principal toasts was the health of the President of the 
United States, which, in view of the recent Democratic victory, 
was received with a good deal of enthusiasm. Mr. F. Monks, of 
Warrington, who occupied the chair, in proposing the toast, said it 
was impossible for any of them to foresee bow far-reaching would 
be the results of the triumph of the Democratic party, but he 
thought it would lead to cementing a stronger friendship between 
England and America. The Democratic party had always been more 
or less identified with a Free Trade policy, but their recent visit to 
the States had opened their eyes to the possibility that whenever 
America became absolutely and entirely a Free T-»/e nation, many 
of them engaged in the iron and steel trades 11 England would 
have to look out for new occupations, and he t not think that 
any of the company preeent would wish to see uuversal Free Trade 
in America, 
_ Inventors in this district have been very busy for some time past 
in | props / improvements in the wheel tires of cycles ; and I have 
had an opportunity of inspecting two of these improvements, which 
are likely to come very much to the front. One is a very simple 
construction of the pneumatic tire, patented by Messrs, George 
William Rowe and William George Heys, of Manchester, so that 
the india-rubber covering is always in a state of compression, in 
such a direction as will tend to close any puncture that may acci- 
dentally be made in the tire; this being effected by turning the 
india-rubber tube outside-in, so that the originally larger diameter 
of the tube is brought inside, and the india-rubber conse- 
quently compressed. These tires have been punctured in all 
manner of ways, but still have remained air-tight; and it 
is obvious that this arrangement, although primarily designed for 
cycles, will be found a very useful application in other directions, 
Another improvement, also with the object of overcoming the dis- 
advantage attaching to the liability to collapse in ordinary a 
matic tires, has been introduced by the ‘‘ Persil” Flexible Wheel 
Tire Co,, of Manchester, and this consists of a flexible steel tire 
com of Ssprings. The inner rim of the wheel is made of 
steel, ldin. wide, of suitable thickness, and grooved to make it 
rigid, and in this groove spokes are rivetted all round. To this 
rim is attached another rim, the space between the two rims being 
filled in with S-shaped steel springs, which form an elastic tire, the 
outer rim being simply covered with a thin coating of india-rubber. 

All through the coal trade a very quiet tone is reported, and 
collieries are either working short time or putting down into stock. 
House fire qualities move off very slowly, and although quoted 
rates are unchanged, low prices have been taken to effect prompt 
sales. Common round coals continue a drug in the market, owing 
to the depressed dition of the iron and other coal-using 
ndustries, and ordinary descriptions of steam and forge coals do 
not average more than 7s. to 7s. 6d. per ton atthe pit. The con- 
tinued stoppage of mills in the cotton districts is necessarily 
Causing et gine fuel to be more plentiful in the market, but except 
that there are a good many cheap special lots just now being 
offered, quoted prices are being very steadily maintained, and at 
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to 5s, 3d.; medium, 3s, 9d. to 4s, 3d.; with common sorts obtain- 
able at about 3s. to 3s, 3d. per ton. 

In the shipping trade there is only a very slow business doing 
either coastwise or in steam coal for cargoes, or bunker use, and 
prices rule very low, Good qualities of steam coal are not 
actually quoted under 8s, 6d. per ton, delivered at the ports on 
the Mersey, but considerably lower prices are frequently taken on 
special sales, 

Barrow.—The market for hematite has not improved on the 
week, and it still keeps as quiet as possible. e volume of 
business doing by makers very small, and everything points to a 
long continuance of the depression which has characterised it for 
so long. On local account buyers, who are for the most part steel 
makers, have few requirements, and the orders they are placing 
just now are of the smallest proportions, as their order sheets are 
far from full, and as their prospects for the immediate future are 
not of the most promising character, they are showing no inclina- 
tion to place orders for future deliveries of iron, being content 
to deal on the hand-to-mouth principle. Of course at many 
of the works steel is manufactured close alongside, and 
the iron goes into immediate consumption there. The 
foreign demand for iron is still very quiet, and from present 
appearance likely to be so for some time to come. Prices during 
the week have been weak, and hematite warrants have gone down 
to 46s. 6d per ton net cash, while makers are asking 47s. 6d. per 
ton for parcels of Mixed Nos. of Bessemer iron net f.o.b., but 
48s, is also quoted by some makers. The production remains at 
last week’s reduced figures, In North Lancashire eighteen 
furnaces are bluwing on hematite blast, and in West Cumberland 
there are twenty-two in blast. It is quite likely that before long 
there will be some further reduction in the output. There is still 
a tendency in the direction of increasing the stocks of warrants, 
and during the past week they have been augmented to the tune 
of almost a thousand tons. They now represent 38,913 tons in 
the aggregate. 

In the steel trade there is nothing that is new to report. At the 
mills throughout the district there is not much activity, and orders 
are not coming to hand with the speed they are being turned out. 
In Cumberland there is a very quiet state of things, and at Barrow 
there is practically only the rail mills where there is any life at all. 
The inquiry for rails is quiet, and heavy sections are at £4, light 
sections at £5 10s., and colliery rails at £6. Thereis nothing doing 
in steel shipbuilding material. Ship-plates are at £5 12s. 6d., 
angles at £5 10s., and boiler-plates at £6 7s. 6d. Other sections 
are in very slow request, and prices are as follows:—Hoops, £7; 
slabs and billets, £4 5s. to £4. 10s. per ton; wire rods, #6 12s, 6d. 
to £6 153.; and blooms, £4 to £5 per ton. 

Spiegeleisen is quiet at 75s. per ton. 

Shipbuilders are not so busy. 

iron ore finds a poor market, Average qualities are 8s. 6d. 
to 9s. 

East Coast coke is in fair consumption, and 183, to 19s. is still 
the quotation delivered. 

The shipments of iron and steel from this district for the past 
week represent 15,685 tons as against 14,754 tons in the cor- 
responding week of last year, an increase of 931 tons. The ship- 
ments up to date represent 660,261 tons, as compared with 879,973 
tons, a decline of 219,712 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

VERY mild weather for the last week has been succeeded by a 
sharper touch towards the end of this. A change of this kind at 
once affects the coal trade in house sorts. A better demand is 
reported by several colliery proprietors, both in the metropolis and 
the Eastern Counties, and prices are well maintained, particularly 
for the best qualities. The leading coalowners quote prices of best 
Silkstone at from lis. to 12s. per ton; Barnsley house, 
from 10s. to 10s, 6d.; Flockton, 10s, to 10s. 6d.; other sorts, 
about 93. per ton, all at the pits. At some collieries rather 
less money is taken. Less is doing in steam coal, the 
tonnage to Hull and Grimsby being lower than at the date 
of last report. Steam coal can be had at from 9s. 3d. to 
93. 6d. per ton. In the lower grades the Derbyshire and Notting- 
bamsbire coalowners are making increasingly successful efforts to 

lace their coal for export. Gas coal contracts have now been 
argely arranged, and on somewhat easier terms than was done last 
year. Manufacturing fuel is in feeble demand, and prices are 
unsatisfactory. The cotton strike in Lancashire is a serious factor in 
the trade, so far as manufacturing coal isconcerned. Although good 
slacksmake from 5s. to 6s. per ton, smudge and small coal are difficult 
to dispose of at from 2s, 9.1. to 3s, 3d. per ton. Coke, for which there 
is little call, is at 11s. to 133. per ton. 

The movements in the Welsh coal districts are watched with 
attention here. It is reported that the reduction of wages there 
has been followed by an increased tonnage being sold for the 
export trade at reductions in prices. The men have voted in 
favour of going over to the Miners’ Federation. If they carry 
out this intention the effect is expected to be immediate and 
——_ on the export business. 

e iron market remains in a very languid and unsatisfactory 
state. Makers of West-Coast hematites are now offering supplies 
at 57s. per ton, delivered in Sheffield; North-Eastern iron firms 
quote 53s. per ton. A good deal of hematite is at present going 
into stock, the supply being considerably in excess of the demand. 

Railway material is not in much uest at present. In some 
departments short time is being worked. A well-informed gentle- 
man, who is connected with a firm of world-wide connection, told 
me this week that there were more hopeful signs inthe Argentine 
Republic. Anything in the nature of a revival there would cause an 
immediate improvement in the railway material trade, and re-act 
favourably on the iron industry. I hear, too, that considerable 
railway developments are being prepared for in Mexico. Any 
briskness in these niarkets would be exceptionally welcome at 

resent ; but no change for the better is now possible before 

hristmas, when there is every expectation of the workers 
engaged in the heavy trades having an unusually long holiday. 

In the cutlery, silver, and plating establishments there is the 
usual access of work for Christmas and New Year requirements. 
Even in regard to these specialities, however, I hear complaints. 
The season last year was bad. The London shopkeepers were 
unable to do pont + a like clear their stocks, and the gocds re- 
maining on hand were in some instances quite adequate, with 
an admixture of novelties, for the business expected this month 
and the beginning of next. While the home market is yieldin 
very light orders, the foreign market is also quiet. Our United 
States competitors have not been able for years to provide their 
customers with all the goods they need in electro-plating, Xc., 
and have contented themselves with taking special articles from 
this country. They are now bidding boldly for the Canadian 
trade. Sheffield houses find themselves hard pushed in some 
instances to keep their grip of the market, even by sending out 
tempting wares at equally tempting prices. The Australian, 
Indian, and Eastern countries generally are taking exceptionally 
small values this year. In the file trade the depression is as 
marked as in cutlery, many men being out of employment, and 
others on short time, 








THE NORTH OF ENGLAND. 

(From our own Correspondent.) 
QUIETNESS is the rule in all branches of the iron and steel 
industries, but it cannot be said that trade is any worse than it was 
last week—in fact, there is a slight recovery after the reaction of 
last week, though prices are not any better. The pig iron deliveries 
during Noyember have been heavier than those of October, and it 





the pitmouth burgy ranges from 6s. to 6s, 6d.; bestslack, 4s. 6d, 





Ironmasters’ Association, relative to the production and stocks of 
pig iron, appear, they will show that though the output has been 
maintained at the previous month’s limits, the stocks will not have 
increased anything like so much as in October, when they were 

augmented to the extent of about 17,000 tons; it is estimated 

that there will not be an increase of more than one-third of 

that quantity. The exports of pig iron altogether have not 

during November so much exceeded those of October, but, 

nevertheless, they are the best this year, and furthermore, a 

greater proportion of them are of Cleveland iron. Thus, out of 

the 65,417 tons of pig iron shipped from the Tees in October, no 

less than 11,817 tons were of hematite iron, or more than one-sixth, 

but in November out of a larger total export, the quantity of 
hematite ship was not one half of what it was in r, and 
this makes it better for the producers of Cleveland iron, of whose 
stocks only account is taken, no record being issued of those of 

hematite iron makers, though their make and shipments are in- 
cluded in the official returns. It is difficult to understand now. 
why these returns do not contain the figures of the stocks of hema- 
tite, though the reason was to be comprehended in the early days 
of hematite iron making in this district. The true position of 
affairs in the district is not indicated when this impor- 

tant item with to stocks is omitted. The heavier 
exports of Cleveland iron are accounted for by the renewal 
of the trade with Scotch consumers, prices of Cleveland 
iron being dropped enough to enable it to compete, and the 
| age sent in November was double that reported in October. 
The hematite which is shipped is chiefly sent abroad and not to 
home ports, and the smaller exports of that description of iron are 
due to the falling off of foreign requirements. The total pig iron 
exports from the Tees during November was 66,286 tons, as com- 
pared with 65,417 tons in October, 1892 ; 55,267 tons in September, 
1892; and 80,985 tons in November, 1891. Bunt the 27,000 tons 
~— from the Tees to Scotland does not represent the whole of 
the Cleveland iron sent to that country, though account is not taken 
in the statistics of any more. Asa matter of fact, for a year past 
several thousand tons per month—sometimes 5000 tons—are 
dispatched to Grangemouth from the Skinningrove Iron Company’s 
Works, which are just outside the limits of the Tees district. They 
constructed a harbour of their own in the bay close to their 
furnaces, and this has afforded them an admirable outlet for their 
pig iron ; they can now compete in Scotland on the same terms as 
strictly Middlesbrough brands ; in fact, their iron has lately been 
added by the Scotch traders to the list of what they recognise as 
G.M.B. brands. Less iron has been sent into Connal’s public 
warrant stores in November than in October; there being at 
November 30th 15,539 tons held, or 1803 tons increase ; whereas 
in October the increase was close upon 3000 tons, 

The prices of Cleveland pig iron have this week been below the 
best quotations of last week, but above the minimum, and have 
altogether been very steady, so that no increase in depression can 
fairly be reported. No. 3 G.M.B. has been quoted at 37s. per ton 
for prompt f.o.b. delivery, and was generally sold at that; 
certainly nothing less was taken, but as a rule consumers 
would not purchase except for immediate delivery and in 
small lots; indeed, sometimes the order has had to be exe- 
cuted the day following its being given. That the feeling is 
not quite so despondent as it was is shown by the fact that some 
consumers have paid 36s. 6d. per ton for deliveries to be C) 
between January and March, or only 6d. below the jem, ~ price. 
Middlesbrough warrants have been kept nominally at from 37s, 14d. 
to 37s, 3d. cash, and only one transaction has been reported this 
week, or for weeks past. No. 1 Cleveland pig can be got at 39s. 6d. ; 
No. 4 foundry, 36s.; No. 4 forge, 35s. 6d.; mottled, 35s.; and 
white, 34s. 6d. per ton, all for prompt delivery. Basic iron, which 
is not in greater supply than demand, is quoted 37s. per ton at 
works. Of hematite iron the output continues too arge, and 
mixed numbers can be bought at per ton for f.o.b. delivery 
during the next few months, while 45s. 6d. is the prompt delivery 
price. Rubio ore can be obtained delivered in the Tees at 12s. 14d. 
per ton, out of which the merchant has to pay 5s, 74d. per ton for 
freight from Bilbao to Middlesbrough. 

The finished iron and steel industries are very slack, and the 
low prices cause manufacturers to rather incline to close their 
works than to continue producing at such unprofitable rates. It 
is true that there have been times when prices were lower than 
they are at present, but that was when the cost of production was 
considerably less. Thus in 1879 pig iron could be bought at 8. 
per ton less, and fuel, especially coke, was cheaper ; in fact coke 
which now costs 13s. per ton delivered at the works, would then 
be got at 8s. 6d. The finished iron manufacturers are decidedly 
worse off than the steel producers, for the competition of the 
latter is very keen, and they are rapidly ‘‘shouldering out of 
existence ” the iron plate and angle makers. In some cases they 
will supply their produce at as low a figure as is asked for iron 
plates, and naturally consumers pass by the latter. It cannot be 
very long before iron plates are as rare an article as iron rails 
are. Both iron and steel plates may be bought at £4 17s, 6d., less 
24 per cent. and f.o.t.; while iron and steel angles are about the 
same rate. Common iron bars are at £5 2s. 6d., less 24 percent. 
Heavy steel rails are quoted at £4 net per ton at works, but orders 
have been placed at less, there being extremely keen competition 
for the few orders that are offered. 

Mr. Waterhouse’s official statistics presented to the Finished 
Iron Trade Conciliation Board, showing the deliveries and net 
average realised prices of manufactured iron in the North of 
England during September-October, aremore satisfactory as 8 
prices than were looked for, but are decidedly unfavourable with 
respect to production. The quoted prices over the two months 
would have led — to predict a considerably heavier decrease in 
realised prices, but, no doubt, manufacturers had more of the old 
higher-priced contracts on their books in September than was 
expected. _ It is curious to observe that while the general average 
price fell 819d. per ton, angles actually improved ls, 8}d., and 
bars a trifle, but plates fell 11jd., and rails 44d. Wages at the 
mills and — are regulated by a sliding scale, depending on 
these reali prices, and the decrease this time has not been 
enough to justify any reduction, so that for December and January 
the prices will remain the same as they have been for October and 
November. It is unsatisfactory to find the deliveries reduced by 
6102 tons, or 15 per cent.; but this was to be expected from the 
irregular working of the mills in October. The following is the 
summary of the statistics for September and October :— 








Percentage Average net 

Description. Weight invoiced. of selling price 
total. per ton. 

Tons cwt, qr. Ib. £8. d. 

Rails.. .. 1,178 4 0 18 3°49 5 0 9°82 
Plates . 19313 18 2 9 57°61 5 8 3°97 
Bars .. 8,719 4 0 27 26°01 515 0°07 
Angles 4,320 19 1 4 12°89 5 7 1:87 
83,527 61 2 100°00 5 6 9°20 


The engineering industries are quiet, and a number of firms are 
very bad!y employed, especially those engaged in marine engineer- 
ing, as a natural co uence of the depression in shipbuilding ; 
but others are well supplied with contracts. The dulness is least 
felt in the locomotive engineering branch, and the shops of the 
North-Eastern Railway ae are on full time. Private firms 
are also fairly-well situated. Bridge builders are not badly off, but 
shipbuilders have much of which to complain. Sir Raylton Dixon 
poe Co. have closed their No. 2 yard at Middlesbrough—where 
$00 men were employed--as they have no orders to go on with 
there; and at their No. 1 yard they are only employing about 
1000 hands, where in good times they have $000. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 





is likely that when the official November returns of the Cleveland 


THE Glasgow iron market has been comparatively strong this 
week, Reports with reference to outcoming business have been 
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more satisfactory, and this has helped to vor ve the market. 
Operators g lly are inclined to take a more favourable view of 
the prospect, although it must be admitted that the volume of 
trade is much smaller than it has frequently been at this season. 
Scotch warrants have sold from 41s. 6d. to 41s. 10d. cash. Very 
little business takes place in Cleveland or hematite warrants. 

The prices of pig iron are as follow :—G.M.B., f.o.b. at Glasgow, 
No. 1, 42s. 3d. per ton; No, 8, 42s; Monkland, No. 1, 43s. 6d.; 
No, 8, 42s, 6d.; Carnbroe, No. 1, 44s. 6d.; No, 3, 43s. 6d.; Clyde, 
No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie, No. 1, 51s. ; No. 8, 

No. 1, 51s, 8d.; No. 8 ; Calder, 
No. 1, 5is.; No. 3, 47s. 6d.; Langloan, No. 1, 538.; No. 3, 468.; 
Coltness, No. 1, 55s.; No. 3, 49s. 6d.; at Ardrossan, 
No. 1, 49s.; No, 8, 46s. 6d.; Daimellington, No. 1, 49s. 3d.; 
ig a a | ~~ — i o —— 6d.; Shotts, 
a i @ i, ; No. ; Carron rangemouth. 
No. 1, 588,; No. 8, 47s. ; : 

The shipments of pig iron from Scotch ports in the past week 
were small, being only 3412 tons, compared with 5938 in the corre- 
spending week. Holland took 255 tons, ~—. 40, South 
America 134, India 35, France 150, Australia 400, Germany 250, 
Spain and Portugal 112, other countries 280, the coastwise ship- 
ments being 1756 tons, agai in the same week of 1891. 

There are seventy-eight furnaces in blast, the same number as 
last week, compared with seventy-seven at this time last year. 
Nine fewer furnaces are making ordinary and special brands than 
a@ year ago; but, on the other hand, eleven more are producing 
hematite iron. 

The market for hematite is somewhat weaker. Merchants state 
that East Coast English hematite is being offered to Scotch steel- 
works at a price which cannot leave the makers more than 44s., 
f.o.b. Middlesbrough. The rate of freight for hematite ore from 
oe aes 103d. to 6s. per ton. 

A better feeling exists in the steel trade. Some fair orders have 
been placed for shipbuilding steel, and the demand for steel for 
other purposes, both raw manufactured, has been a little more 
active. Prices have in i ed about 2s. 6d. per 
ton from the lowest point. North of England ship-plates, which 
have been selling in our market as low as £5 10s., less 5 per cent., 








fine seam at the Tynewydd Colliery, Pontlothyn. This is the 
— Four-feet, and is 3ft, 6in. of excellent coal. 

he iron and steel trades remain very flat and unprofitable. The 
appearance of a cargo of rails on the clearance list for forei 
destinations is a novelty. The condition of things was forcibly 
shown lately at Abernant Ironworks, Aberdare, when old plant was 
dispersed for about £2 per ton, very similar to what realised £ 
twelve months ago. That things are becoming critical was evident 
last week by the appearance of the manager of Dowlais Works 
before a special committee of the Board of Guardians, Merthyr, to 
claim some relief from the assessment at the works, Mr. Martin 
pointed out that the carrying on of the works was now being done 
ata considerable loss. The gross assessment of the works was 
shown to be £19,375, and the net £15,500. The committee decided 
to grant a temporary reduction of 10 percent. The bulk of the 
work now being done is done in the Merthyr district by the works 
of Cyfartha and Dowlais, and this is nearly confined to tin-bar. 
The Cyfarthfa works are much more brisk than any, and last week 
sent moderate sized orders to Lianelly, Lydney, and Brierley Hill 
- addition to the usual consignments to the tin-plate ers 0! 
zlamo ire. 

If prices were better there would be little to complain of at 
Cyfarthfa. The quality of steel exhibited at the sidings on Satur- 
day was excellent. Quotations on " ge mid-week at Swansea 
were as follows :—Glasgow , 41s. 9d., moving up; Middles- 
brough, 37s. 3d.; hematite 6d.; Welsh bars, £5 10s. to £6. 
Steel and iron sheets unaltered. Steel rails, heavy sections, 
£4 2s, 6d. to £5; light, £5 10s, to £5 15s. Bessemer steel :—Bars, 
£4 10s, to £4 13s, 6d.; Siemens, £4 17s. 6d. to £5. Tin-plates 
Bessemer cokes, 12s, 3d. to 12s. 6d.; Siemens, 12s, 6d. to 12s, 9d. 
ternes, 22s, 24s., 26s.; best , 188, 6d. to 18s, 9d.; and 
block tin is at £93 10s. to £93 15s. Other quotations were :— 
Patent fuel, 10s. 3d. to 10s. 9d.; iron ore, 10s. to 10s. 9d., with 
fair demand 3; pitwood, 18s, to 18s, 3d.; coke, furnace, from 13s. ; 
and foundry from 17s. 

At Cardiff the demand for pitwood was slack. Rubio is 
advancing to lls, 6d. c.i.f. 

At the Swansea Exchange this week the prospects of the tin- 
plate trade were held to be satisfactory, though there has not been 

tan upward movement as was ex! . This may take 


w 





are now os £5 12s, 6d., while the principal Scotch makers are 
quoting £5 15s. to £5 17s. 6d. There is a disposition among the 
steel makers, now that a little more work is available and in 
me to adhere more closely to prices. Several Scotch firms 

ve for some time been steadily declining work at the low rates 
current, as the latter are unprofitable, and other companies are 
now said to be taking up a similar position. It is difficult to obtain 
accurate information concerning the amount of new shipbuilding 
contracted for within the last few weeks. In the case of several 
firms reported to have booked fair orders, workmen are bei 
discharged. The wages question is a vy serious one, onl 
probably some readjustment may be wanted by employers before 
entering on new contracts. 

Among the orders lately received is one by Messrs. V. and W. 
a gga of Glasgow, for 400 steel wagons of 10 tons each for 

ia. 


The finished iron trade is Seeents and makers of bars are 
unable to keep their works going fulltime. About four daysa week 
is all that can be obtained, and ti not more than three and 
a-half days at some of the works. The lowest grade of common 
bars is = £5 10s., second grade £5 l5s., highest grade 
£5 17s, 6d., best bars ranging up £6 7s. 6d., all less 5 per cent. 
discount, 

A little more inquiry is noted for thin sheets and tubes. Orders 
for the latter have been wore Boy wane plentiful, but there is still 
great room for improvement in this branch. 

There was shipped from Glasgow in the past week locomotive 
engines worth £2500, sewing machines £5614, other machinery 
£7513, steel goods £5850, and miscellaneous iron goods £5570. 

The coal trade is becoming easier. The open weather has 
restricted the demand for household serts. The steam coal trade 
is particularly dull, and competition is very keen for the few orders 
that come into the market. There is a fair business in splint coal, 
which is now very largely used at the gasworks, and cannel coal is 
correspondingly neglected, the prices of the latter —— greatly 
reduced. Main coal is quoted f.o.b. at Glasgow, 6s. to 7s.; 
splint, 7s. 6d. to 7s. 9d.; ell, 8s.; and steam, 9s, 3d. per ton, 











WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

As there is now only a month to run before the sliding scale 
comes to an end, a vigorous effort is being made by the Federation 
agents to influence the Welsh colliers against the establishment of 
another. The battle ground chosen is Cardiff by the Federationists, 
**Mabon” giving forth his opposition views in the Rhondda. He was 
extremely happy at a large meeting this week in showing that 
Northumberland, which is a fair rival to Wales in its steam coals 
keeps out of the Federation. It has also been demonstrated 
beyond a doubt that the sliding scale has given better advances of 
wages than that awarded by other arrangements in England, 
Diagrams have been published bringing this at a glance before the 
Welsh collier, and so far as I can glean amongst the thoughtful old 
colliers, they are bent upon retaining the system of the scale. On 
the other hand, the its of the Federation are active and 
persuasive, and may influence a number of the r colliers, 
who like novelty, and believe, most erroneously, that the scale has 
had something to do in bringing wages down. An old collier has given 
his warning, publicly, for Wales to keep to itself, and suggests that 
the crusade against the scale now weer ty sy is an effort to band 
labour together against capital. is is supported by the 
declaration of the Federationists that ‘‘ wages should govern 
prices,” ignoring the well-known truth that it is demand which 
governs supply. It is evident that for the next few weeks there 
will be a great ferment in Wales, but I believe the decision will be 
for the principles of the sliding scale. The fact that ‘‘ Mabon” 
is for this arrangement, together with the most influential of the 
mine agents, gives a hopeful view. 

The coal trade remains good, as far as bulk is concerned. Prices 
are low, and there are no signsof any improvement in that respect. 
It is evident by the number of collieries in ial work, and by 
stoppages, that a very much larger export could be carried out if 
demand warranted it. Yet last week Cardiff despatched no less 
than 285,000 tons of coal to foreign destinations, or 45,000 tons 
above the average. 

As the year is drawing to a close, and contracts are being com- 
pleted, a tolerably sound forecast can be obtained. Wales has 
secured a number of large contracts. The last was for the 
Peninsular and Oriental Com ° 

It was stated on Change, iff, this week that Messrs. Insole 
had secured 60,000 tons, and the Powell Duffryn 40,000 tons. It 
is tolerably clear that some of the large firms will be tolerabl 
busy for some time to come, but the briskness will only be satel, 
and as the prices accepted are low, there must of necessity be more 
reductions in wages until the bottom is reached. 

The mass of the colliers suffer more from lessened “turns” than 
from the reductions, and in some valleys of late complaints have 
been rife of hard times. Hundreds of loaves of bread were dis- 
tributed this week to the sufferers from the stoppage of the 
Maritime Colliery. I am glad to hear that there is a likelihood of 
a re-start. The latest quotations at Cardiff, best steam were from 
10s. to 10s. 3d. At Swansea prices were 9s. 6d. to 10s, House 
qualities keep firm, and are in fairdemand. No. 3 Rhondda is 
selling at Swansea for 11s, 6d., and through coals 8s, 6d. to 9s. 6d. 
Small is low everywhere ; at Swansea down to 4s.; and in all parts 
of the dietrict ‘‘tips” can be seen near many of the collieries. 

A strong effort is going to be made at Newport to get Monmouth- 
shire coals placed upon the Admiralty list. An early meeting, 


private, is to be held, presided over b 


80 prompt pected 

a little time. At present I quite echo the remarks of a leading 
authority, not to over-make. Works that have been stopped are 
being regularly re-started. One good feature is the increase of 
plates for Russia, making one wish that other markets would open 
out as well, so as to be more independent of America. 

Last week the shipments were very gratifying, amounting to 
120,531 boxes, while the works sent in 76,000 boxes. Stocks are 
now down to 165,928 boxes. 

There is another substantial cargo loading this week for Russia. 
Swansea Harbour business continues good. The shipments of coal 
are above the average—33,733 tons—patent fuel amounted to 
nearly 10,000 tons, and tin-plate and general goods 9490 tons. Of 
the last-named Batoum took 2800 tons. In patent fuel France 
took 2980 tons, Italy 3565 tons, and Algeria tons. 

A good area of the famous Mynydysllwyn coal has been won 
near Pengam by Mr. Watkins, manager of the Top Hill and 
Bryngwyn Collieries. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron industry over here remains much as 
reported last week. There is only a limited business coming forward 
in the pig iron trade. Manufactured iron, too, is gradually easing 
down ; and many of the shops are worse off for orders than they 
have been for a very considerable time. 

In Silesia little business is being transacted on the iron market. 
Pig iron is exceedingly quiet. Up to the present production, having 
been limited to the utmost degree, is about equal to consumption. 
On the malleable iron market an irregular business is reported to 
be going on. Except that some of the leading firms—who have 
specialities—are kept fairly-well engaged, there is a more or less 

slackness to be noted, with new work coming forward very 
slowly. Sheets have slightly improved of late; which may, 
perhaps, be accounted for by a reduction in price of about M 5 p.t., 
current quotation being now M. 144 to 145 p.t., free at works. 

Business on the Austro-Hungarian iron market moves on in the 
same satisfactory fashion that has been reported for some time 
past. The pig iron trade is in a pretty lively condition, orders 
coming in in sufficient number to secure employment to the blast- 
furnace works for the next month. The tendency of prices is 
rather in an upward direction, without, however, leading to an 
advance on current quotations. With regard to finished 
iron, bars as well as hoops are in fair, but nct very lively request ; 
the same can be repo! of plates and sheets. ere is a healthy 
demand coming forward for wire and hardware. For the latter 
article an improvement in export has been lately noticed, chiefly to 
Roumania and i : ‘ : 

The situation of the French iron industry is getting worse instead 
of better, the business doing in all departments being exceedingly 
small. Bars have been quoted 145f. in Paris; girders, 155f. p.t. 
Statistic figures show the production of iron and coal in France 
to have been during the year 1891 as follows :—1,919,185 t. pig 
iron—43,011 t. less then in 1890; 514+. iron rails—176t. more 
than in the year before ; 728,011 t. Bessemer and basic—44,653 t. 
more ; manufactured steel, 604,467 t., being 22,649 t. more than in 
1890. The production of coal amounted to 26,190,745 t.—16,627 t. 
more than in the previous year. It consisted of 25,676,403 +. pit 
coal, and 523,282 t. brown coal. 
In Belgium a tone of depression continues to characterise the 
iron business generally. In all departments of the iron industry a 
want of inquiry is complained of, the work coming to hand being 
but as the drops in the bucket to what is required to keep the 
shops occupied. Heavy plates and girders are almost entirely 
D Tected ; in most instances concessions on list quotations are 
willingly made. nd 
All branches of the Rbenish-Westphalian iron trade remain in a 
depressed condition. There is also a certain weakness in prices 
perceptible of late. A want of confidence in the future is so 
prevalent that there is no disposition to enter into more than hand- 
to-mouth transactions. The pig iron trade is extremely quiet. A 
scarcity of inquiry is universally complained of, and makers are 
weak with regard to their prices, finding it difficult to sell at list 
uotations. The finished iron trade likewise presents a very dull 
Tietene, Demand from inland and abroad is reported as very 
weak, prices being depressed, with a decidedly downward inclina- 
tion, Orders of previous date will keep the works occupied for 
the next three or four weeks. x : 
The weakness in girders caused by over-production has in no 
wise changed since last report; hoops also remain entirely un- 
changed. In plates as well as in sheets want of activity is com- 
plained of, prices maintaining their downward inclination. In 
drawn wire and wire nails the business doing is of the most 
unsatisfactory description. With regard to the situation of foun- 
dries and machine shops, nothing can be added to what was told 
in last week’s report. The en for we yr owen a 
small order for passenger and g wagors been given out by 
the Breslau Railway Administration on the 26th of November. 
The total production of pig iron in Germany, including Luxemburg, 
was for the + ripened acer ‘, aa “wad t., of oat — t 
were forge pig and spiegeleisen mer, 179, c, 
and 53,870 t foundry Big. Production in October, 1891, was 
392,166 t.; in September, 1892, it ted to 397,458t. FromJanu- 
ary Ist to October 31st, 1892, 4,004,714 t. were — against 
3,687,822 t. for the corres period the year before, 
rmany and 











Bessemer, 1,704,289 t. basic, and 616,414 t. foundry pig, T 
roduction of iron in Germany and Lusensbee os an 
value M. 227,360,279 in 1891, against M. 267,579,842 in 1890, 
The average value per ton was in 1891 M, 50°25, against M. 57:44 
in the year before. Import of iron and steel to German amounted 
to 244,255t. in 1891, 385,328 t. in 1890, Export was 
111,178, against 116,922 +, in 1890. ‘From England 216,538 
were imported, against 314,496 t, in 1890. Next to England comes 
France, with 6044 t,; Sweden, with 5998t.; Spain, with 5834 t,: 
Belgium, with 4895t.; Austria-Hungary, with t. Of the pig 
iron exported, 37,024t. went to Belgium, 32,926t. to France, 
16,431 t. to the United States, 7020t. to Austria-Hungary, 6364 ¢ 
to Russia, and 5127+. to Great Britain. German import and 
export of iron ore was for 1891 as follows:— 


Im Export, 

Lead and copper ore oo ik 100g. 
° ee 23, 

Chrome iron ore to ee os 82,850 .. .. as 

OE aaa el llr 19,844,278 

Gold, silver, platina ore ee ee 189,620 - 216 

Cobait and nickelore .. :. .. 18,077 582 
anganese ore 476 106, 

yee ce co 2,886,489 oe 

ee ee 877,617 .. .. 221,228 

Glassy silverore .. .. .. «. 8,614,566 .. .. 161,679 ° 


Only in iron ore export was higher than import. In Germany 
the output of iron ore amounted to 10,657,502 t. in 1891 ; zinc ore 
93,442 t.; copper ore, 587,409 t.; and lead ore, 159,084 t, . 
The following figures show the development of the production 
of metal in Germany and Luxemburg since the year 1eb2 — 


Production. 
1852, 1872. 1891. 
t. t. t. 
Pig tron... .. 249,848 .. .. 1,988,895 .. .. 4,594,816 
Zinc oo 87,447 .. 68,886 .. .. 122,155 
BOM co ce |B nc (cc 60,068 .. «. 80,021 
Co) oo « a. “6 00 ee 24,801 
Se as on es 104 .. .. —-68°9.(1890) 
Silver .. .. me 66 oc a es. os 8,823 
Gold 4 Rae 8,077 kgr, 


It will be seen by the above numbers that production of tin has 
decreased, while the output of all other metals has increased, 
Production of pig iron, for instance, has within the last sevent 

ears increased twentyfold. Production of zinc increased fourfol 
ead twofold, and copper about fourfold. 

According to the Russie Commerciale, the production of nails 
in Russia has considerably increased of late. Twenty years ago 
the manufacture of nails was very primitive, while now in St, 
Petersburg alone more than 600,000 pud nails are produced, of 
which one half falls to a factory employing 500 men. In spite of 
comparatively high prices, the article finds ready sale in the South 
as well as in Poland and on the Nischnij-Novgorod market, 


’ 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 24th, 1892, 


AN outflow of gold will ply set in soon, Manufacturing 
interests have not been unsettled by politics, Consumption is 
regular in all lines. Mills and shops are crowded with work, and 
much business for winter delivery is being ordered. Prices for 
crude and finished iron and steel continue firm. Bar and plate 
mills are all busy. Steel rail output continues at abont one-half 
az. Raw material of all kindsis steady. Railway traffic is 
above the average for the season, Bank clearings show the full 
amount of business is being done. No fluctuation in the volume of 
business in values is probable for some time to come. The net 
earnings of 127 railways in September show a slight increase over 
September, 1891, and for the year the net earnings increased from 
187 million dollars to 193 million dollars, Industrial conditions are 
sound. Crop reports are promising in all quarters. Business is 
good at all large jobbing centres. Money is in great demand, and 
surplus reserves are less than one-third what they were a year ago, 
Unsettling tariff legislation is not generally looked for, but free 
wool, coal, iron ore, and coal, will be given as soon as the subject 
can be reached, 








THe Tyrongz Peat Litrer CompaNy.—Mr. John M’Nally, 
builder, Cookstown, has got the contract for the erection of the 
buildi at Carrickmore for the manufacture of the litter, and 
has a number of men employed at the erection of them. 
The machinery ordered is similar to that used on the Continent. 
Sir John and y Stewart are taking a special interest in promo- 
ting the new industry, which will be a source of —— for a 
number of ple, male and female, The making of the 
sidings from the Great Northern Railway is being pushed on with 
allspeed, Mr, Wakeman, engineer, and Mr, John Magee, perma- 
nent way inspector, are superintending the work. When the 
sidings are completed they will be the length of fifteen wagons 
each, one siding for full wagons and one for empty wagons, and 
there will be four sets of points for intersections and crossings, 
with a connection to the line, which will be worked according 
to the new Board of Trade canes viz., the engine driver 
carrying the key of the lock on engine with him when going to 
enter and leave the sidings, which prevents any danger of acci- 
dent. As to the extent of the industry which will be carried on, it 
may be estimated from the fact that the company have guaranteed 
to give the Gre,t Northern Railway Company some thousands of 
tons of litter per annum to carry to Belfast for shipping 
to Englan , and interest on the money outlay in making the 
sidings. The supply of bog at the place will last an extremely 
long time.— Belfast News Letter. 
Exsctric LIGHTING AT THE GREAT NORTHERN VICTORIA HOTEL, 
BRADFORD.—The installation consists of about 600 lights of 32, 
16, and 8-candle power fed from the Corporation supply at 115 
volts, The wiring of the hotel is carried out entirely on the sub- 
circuit distribution plan. Two pairs of heavy main cables are 
carried up the side of the hoist, and from these are run branch 
cables to the distributing boards on each floor. On these distribut- 
ing boards are fixed the double pole sub-circuit cut-outs of 
10 ampéres each. The to the wires to the various 
rooms are run on the corridor walls, on the underside of the 
mouldings, and are hardly noticeable. When a branch wire is 
taken through a wall to a bedroom, a fuse is fixed in the casing in 
the corridor, and the wires in the bedrooms are carried in on 
which an ornamental picture mould is screwed 18in. from the ceiling, 
forming the limit of the frieze. A small bent bracket, 18in. pro- 
jection, is fixed to the picture mould, from which drops a sus- 
pension fitting with lampand shade. The lighting of the reception 
rooms, coffee room, ing and writing rooms, &c., is all by means 
of highly ornamental electroliers, brackets, and table lamps, 
designed to suit the requirements of each respective room. The 
nger lift has a light inside that travels with it, the connection 
armen made by a flexible wire and counte’ ht. The w.c.’s are 
all fitted with a specially designed switch which puts on the light 
automatically when the door is bolted. El bells are fitted 
throughout, with a new oo of semaphore fixed outside each 
door. When the button in the room is pressed, a red drops 
out of a slot in the semaphore box to indicate to the servant where 
the call comes from without necessitating a journey to the indicator. 
The flag is replaced by hand when the call is answered. Telephones 
connect from a multiple switchboard in the manager’s office to 
various departments. Speaking tubes are fitted to all service 
rooms with call bells, &c. The passenger hoist has also an indicator 
and bell fixed inside—connected by means of a cable with five 
insulated strands running over pulleys, and fitted with counter- 
weight—which can be operated by pushes fixed on the various 
floors, The whole of the installation was out by Messrs. 





In the year 1891 the total action of pig iron “4 7 
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The Rhymney Iron Company has bon successful in winning a 


Luxem was 4,524,816t. — t. in 
which W7e7 130 were forge - and spiegeleisen, 384,196 t. 


Woodhouse and Rawson United, Limited, from their branch at 
Piccadilly, Bradford, Yorks, 
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LAUNCHES AND TRIAL TRIPS, 


29th ult, Messrs. Wm, Simons and Co. 
a launched complete a hopper dredger, 
huilt to the order of the ertbien Harbour 


. She is named Harrington, and 
oT ~ ofow days, be ready to sail for the above 
vt. Her place in the yard will be occupied by 


ng vessel ordered by the Admiralty for 
. dredging at Portsmouth. 

21st ult. three steel tug boats built by 
ouaead Son went for their trial trips on the 
aoe Colne. They are named the St. Catharina, 
Paranagaa, and St. Luiz. They have been built 
for Mr. Pedro Betim, of Paris, and are of the 
fo ag dimensions:—Length, B.P., 43ft.; 
breadth, 10ft.; depth moulded, 6ft. 3in.; and 
draw 4ft. Gin. 1 ed, Over the measured mile 
a speed of over 94 knots was, we are informed, 


attained cond ult, Messrs, A, W. Robertson 
and Co. launched from their building yard at 
Canning Town a twin-screw ferry boat built for 
the London, Tilbury, and Southend Railway Com- 
y, for service between Tilbury and Gravesend, 
Phe principal dimensions are 128ft. Gin, B.P., b 
goft, 6in, over sponsons by 8ft. 6in. deep, and 
to be propelled by two pairs of compound 
to poe rooensing engines 12in, and 24in. by 
1in, stroke. 
turday last the la: | awning deck 
en meamer Dingwall, Built at Blyth by the 
Blyth Shipbuilding eee for Messrs, Stephens 
Mawson aud Goss, of Cardiff and yee on. 
was taken to sea for her official ti trip, and 
notwithstanding the stormy weather, the vessel 
ve every satisfaction, the engines a. Messrs. 
Black, Hawtborn, and bo., working with perfect 
smoothness during the custo trials of speed. 
The deck machinery is replete with all the most 
recent additions and improvements, and will 
enable the cargo to be worked with the greatest 
rapidity. The Dingwall is the third vessel built 
at Blyth for the same owners, and will be under 
the command of Captain Kendall. Mr. W. A. 
Edwards has superintended the construction of 
the hull and engines on behalf of the owners, The 
vessel loads at Blyth for the Mediterranean. 

On Saturday the s.s, Tuskar left the Cleveland 
Dockyard of Sir Raylton Dixon and Co., Middles- 
brough, for her official trial trip, having on 
can an influential company of the shareholders 
and friends. The weather was not the most 
favourable for the occasion, but the results 
obtained were most satisfactory, and the steamer 
eventually proceeded to the Tyne, where she will 
load her first cargo. She is a steel screw steamer 
of the partial ee type, and has been 
built to the order of Messrs, Farrar, Groves and 
Co, of London, under the superintendence of 
Mr, John Crookston, naval architect, of London. 
The principal dimensions are: Length over all, 
327ft. 9in.; beam, 41ft.; depth moulded, 24ft.; 
and she has a deadweight carrying capacity of 
about 4500 tons. Gear of the most modern type 
has been fitted to insure the rapid loading and 
discharging of all cargoes. The engines have 
been fitted by the North-Eastern Marine Engineer- 
ing Company, of Sunderland, the cylinders yore 
28in., 38in., and 62in. by 42in., with two stee 
boilers of larger capacity than usual, 


On the same day the s.s. Cotehele left the No.2 
dockyard of the same builders, and after very 
successful trials in Tees Bay and off the coast, 
sailed direct for Cardiff, where she will load her 
first outward cargo. This vessel has been built 
to the order of the Cotehele Steamship Company, 
of Plymouth, Mr. Bellamy—the managing owner 

Mr. Geo, Walker, naval architect, of 
London— under whose euperintendence the 
steamer has been built— on board one 
dp pul ceulng dock tape, te dinomdes 
the ial awning dec , the dim 
dont lane over all ditt; beam, 40ft.; 
depth moulded, 22ft. 104in., with a deadweight 
carrying capacity of about 4000 tons, every pro- 
vision being made for the expeditious working of 
all descriptions of cargoes. The engines have 
been fitted by the North-Eastern Marine Engi- 
a Cmmnery, of Sunderland, having cylinders 

, 364in., and 60in, by 42in., with good boiler 
power, 

On Monday afternoon a large and fashionable 
company assembled in Messrs. R. Craggs and 
Sons’ Middlesbrough yard to witness the launch 
of the Henri Rieth, a hand ly-modelled steel 
tank steamer of the following dimensions: 


203ft.; breadth, 38ft. 6in.; depth 
moulded, S0ft, Sin, ‘This vemsl has boon 
tpecially’dosigned 
1} 





by Mr. E. H. Craggs to suit 
uirements of ; Rema the Lennards Petro- 
leum ©; Company, and some 
novel features, She bas carrying capacity for 
3000 tons of oil in bulk, and about 350 tons of 
bunkers—in all 3350 tons. For oil and water she 
altogether some twenty-six strongly con- 
structed compartments, and may be considered 
ae unsinkable, and takes highest class at 
th Lioyd’s and Bureau Veritas, Messrs, Hay- 
ward Tyler and Co., of London, have fitted two 
powerful pumps, capable of throwing 130 tons 
per hour apiece, ese are conveniently con- 
nected by pipes of large diameter to all the 
tanks; independent arrangements are also made 
for working the tanks with water ballast. The 
same firm supply a fine 75-light electric installa- 
tion, which includes powerful cargo clusters. The 
exhaust fan = Bam and Chandler is capable 
of changing the air in any tank in two or three 
minutes, Every appliance of facility or pre- 
ee. ga which from ~y ex a of builders 
wners appears of u' been brought 
into the design of this shennan, On commen 
to move the vessel was named by Miss Jenny 
Risth, daughter of M, Henri Rieth, of Antwe 
} .company afterwards adjourned to the 
Tawing offices, and in the course of an interesting 
Speech M. Rieth referred to the enormvus ex- 
Pansion in the bulk oil trade, saying that just 
rena years the Fergusons left Messrs. R. 
raggs and Sons’ yard to lift the first cargo 
pa the sea from Batoum. The machinery 
ba fitted by Messrs. the North-Eastern 
larine Engineering Co., Sunderland, and con- 
— of engines 21}in., 35in., and 59in., by 39in. 
tom with two very large boilers, and is ex- 
to drive the vessel fully ten knots 
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Application for Letters Patent. 
ee Vive nie bare hows * communicated” the 

name and address communicating party 
printed in italics, 0% 
16th November, 1892. 


20,765. Bevis, O. Schilling, London. 
20,766. Pins for Fastenino Arxons, C, Baker, Forest 


20.767. Water Waste Preventers, E. J, Preston and 
D. 0. Pinhey, London, 

20,768. Empossinc Metat, R. E. B, Crompton, R. 
Charles, and W. C. Fisher, London, 

20,769. Furnaces, T. Bauer, London. 

20,770. Measurinc Distances, W. P. Thompson.—(B. 
Mareuse and the Firm of Gebriider Buxbaum, Ger- 


many. 
20,771. - Carco Vesse1s, C. D. Doxford, London. 
20,772. TusuLAR Naves of VeLocipgprs, J. Ragoucy, 


on. 

20,773. Construction of Deruiecmators, A. Jenik, 

20,774. RIMLEss CARTRIDGE Fing-arms, M. H. Durst, 
London. 


20,775. Dispensino Disinrectants, T. Rowan and F. 
Tolkien, London. 


20,776. ArracuMenT for Raisinc Hats, T, 8. Jones, 
London. 

20,777. Apparatus for Makino Taga, &c., A. A. Webbe, 
London. 

20,778. Manuracrurs of Scrap Books, W. J. Straker, 
London. 

aay ComBinep 81pe-Licutand VenTiLaror, T. Utley, 
on. 

20.780. Surraces for Sxatinc Rivxs, E. E. Dowald, 
London. 


20,781. ORatino CURRENTS for Vewtitation, 8. 
Holman, don. 
—— and Kerpinc Hops, M. A. Adams, 


on. 

20,788. Maxinc Coat Gas, T. F. and G. F. M. Ennis, 
London. 

— Currina Woven Fasrics, &c., 0. Froemert, 


on, 

20,785. TreaTinc Prawnts, 8. Pitt. —(Schloesing Fréres, 
France.) 

20,786. Boiters, P. Vallance, London, 

20,787. Yeast, F. M. Polsky, London. 

20,788. _— Beut, C. mann.—(H. Wissner, Ger- 
many. 

20,789. Apparatus for Transmitrinc Vocat Sounps 
EvecTrica.ty, J. G. —(C. Cleinond, France.) 

20,790. Positive Smoke Pareventza, H. W. Finn, 


ion. 

20,791. Firine Fuses, F. BE. D. Acland.—(£. L. Zalinski 
and H. J.8mith, United States. 
,792. ELxctrric Time Recorper, W. W. Horn.—(E. R. 
Heyser, United — 

20,798. ApvERTisING, F. H, Little, Dublin. 


17th November, 1892, 
20,794. Lips of Boxes and Cans, H. L. Phillips, 
Londo 


20,795. Puotoograraic Printina Process, J. Gray, 


20,796. Toy Musicat Box, H. Dixon, Sheffield. 

20,797. Cookine Utnsixs, C. E. Challis, London. 

20,798. Mzasurine the Force of the Winn, W. H. 
Dines, Leatherhead. 


er’ 
20,709, Sete aDvusTiNa Tiz Fasteninc, F. Waldeck, 
— —_ PocKET - DESPATCH - NOTE, F, Waldeck, 


20,801. VewtiLatine Caps, J. Mulligan, Sheffield. 
20,802. Gas Enaines, H. H. Andrew and A. R. 
ae yo yl R. 
AS omnes, H. H. rew and A. 
Bellamy, Manchester. 
20,804. Brusnes, W. H. Pryke, London. 
. Box for Packinc Broomuzaps, G. H. Kent, 


ae Gearina UP for VeLocipepgs, H. Shafto, Man- 
r. 

20,807. Automatic Taps, G. Robinson and H. James, 

Manchester. 
20,808. VeLocirgpgs, W. H. Blakeney, Dundee. 
20,809. Exvetores, F. H. Ford and G. B. Fordham, 
on. 
20,810. tong a Heater, J. L. Major and J. 


erson, Hull. 
20,811. SHuTTLEs for Looms, J. Ingham and J. Ingh 
Bradford. 





— - Long a a Hoxper,” P. Mahoney and A. 


‘ er, 

20,818, Rivertino Metat, H. Oppenheimer, London. 

20,814. Sprinc Curina Tonos, P. I. Bloomfield and 
W. H. Woolley, Birming! 

—_ Stanps for Bicycies, J. M. and W. Starley, 


20.816. Ris of Waxe.s, B, and W. H. Barton and W. 
8. Loudon, Leicester. 

20,817. Hatch Covers, J. A. and T. A. Crawford, 

ewcastle-on-Tyne. 

20,818. Coupiines for Suarrina, J. F. Hoole, Sheffield. 

20,819. Fsep Motion of Borinc Macuines, W. G. 
Liversidge, Sheffield. 

20,820. Beer Encines, W. T. Shirt and ©. Oliver, 
Sheffield. 

= Brake for Beaminc Frames, J. and G. Watson, 


ndon. 
—— Drinkine Vesseis, M. Holt and G. C, Nixon, 


lem. 

20,823. SuLkeys, T, Freeman, Dublin. 

20,824. Furnaces, W. M. Greaves, London. 

20,825. GerminaTinc Apparatus, H. Stock, Liverpool. 
= Coneape Waves for Drivinc Pumps, C. 


e § 
—. a for DisPLayinc JEWELLERY, T. G. Hull, 
— ~<a Apparatus for Gas Enoines, H. 


20,829. Fisnine Drirrsr, J. Mellor, Liverpool. 
20,830. Lock-wut Wasners, P. A. Graven, London. 
20,831. Fries, J. L. Stewart, Bradford. 
20,882. Bri E. von Hunersdorff, Liverpool. 

20,833. Tires, J. O. Fliege, Liverpoo 

20,834. ApyusTaBLe Lasts, H. Kurth and A. Schulze, 


Ww. 

20,835. Hanp Cameras, L. A. Franks, Manchester. 

20,836. Brakes for Rai.way Wagons, J. B. King, 

Stonehouse. 

=“. Pyeumatic CotuaR for Horses, C. Scrutton, 

20,838. CLEaTs for the Coamincs of Sxips’ Hatcaways, 

an Wine, . 
. Wasnine Woo ., A. Ambler, 8. bl 

and F. Ambler, Londve. ‘ eens 

— Water © for Cur Fiowers, G. Walker, 

20,841. Doors, W. 


Lon 
20,842. ‘TAPPING Casxs, &c., W. C. Haigh, Man- 
ester, 
20,843. DressHotpers, F. Cuhel, London. 
20,844. Hanpie for Drawers, R. Burtles, Man- 


20,840. Bs 8 
. Sairrine Spanner, L. Mills, Plymouth. 
: Ext Trap, A. Clifford, Kent. * 


Lockina Rattway CaRRiaGE 


20,846. : 
20,847. RapiatorR for Warmina Buitpines, J. H. 


Surrey. 
20,848, OTOGRAPHIC APPARATUS, W. 
iw. 
20,849. Cooxine Stoves, Smith and Wellstood, and 
W. R. Lane, @ Ww. v ‘ PT. 


20,850. Lock for Raitway ©. Lig, 
Booby, ie. JARRIAGE Doors, W. 


Paterson, 





20,851. Operatina Grass, Boxes, &c., C. W. Maclean, 
Lond 


on, 

20,852. Neckties, W. Beer avd F. W. Levierge, 

London. 

20,853. &c., F. Birkbeck, London. 

20,854. CourLina for Minina Trucks, C. Koch, 
London. 

20,855. Foor on Surrortina Furniture, B. G. Skip- 
w mn. 

29,856. Browztna Macnwe for Lirnocraruic Paint- 
ino, G. R, Hughes and E. B. Hughes, London. 

= Evevatina Apparatus of Cuarr Currers, R. 


, London. 
20,858, CicaAR Box and Winpow Dresser, F. E. Cross, 


20,859. Mitirany Combination Urensit, J. Wetter.— 

(J. Zinn, mark, 

. Apparatus for Enricainc Gas, J. Love, 

20,861. Gzarninc Vetocirepes, J. F. McAndrews and 
8. J. Osborne, London. 


"ge. VenTiLaTeD Boot and Sxoz, G. H. Cobb, 
20, —. DETACHABLE Burrow Cover, W. Green, 
ndon. 


20,864. TELEPHONE TRANSMITTERS, R. Pollitz, London. 
20,865. Uninans, 8. Ji Lon 


on. 
866. VenTiLatina Apparatus for Drains, R. W. 


Carey and \ , London. 
20 867. Pweumatic Tires, G. Schreiner and G. 
Hervieu, London. 


20,868. Hosz Couriines for Stzam Macuinery, J. 
ompson, London. 
20,869. Apparatus for Makino Gas, V. B. Lewis, 
London, 
20,870. Bicycie Rests, P. Deed, London. 
20,871. Pweumatic Tires, C. H. Gray, London. 
20,872. Tracks for Cycie Races, T. and G. M. Parkin- 


son, on. 

20,878. Printina Macuinery, J. W. Hemmings, 
mdon. 

20,874. Tiss for Baxina Purposgs, P. H. Bracher, 
ndon. 

me Som, &c., J. H. Johnson and 8. C, Bailey, 


ndon. 

20,876. Backs of Brusnes, P. Louchet, London. 

20,877. Tuputan Steam Borers, J. D. 
London. 

20,878. Motor, 8. Rowland, London. 

20,879. Extraction of Go_p and Sitver, OC. King, 
London. 

20,880. Manuracrure of ExpLosive Compounns, A. H. 
Durnford, London, 

20,881. Lerrer Rack, J. 0. Ginzler, London. 

20,882. Wueexs, A. 8. Faulkner, London. 

20,883. Apparatus for Starting Tramcars, J. 
Desmedt, London. 


20,884. Markine Apparatus for Games, G. F. Howard, 


Ellis, 


ndon. 
20,885. SHeuTer for the Tors of Venicies, M. Fish- 
lock, on. 
20,886. Swzermzat Mou.ps, A. Horn, London. 
i ¥ Borer Fire-soxes, A. 8. F. Robinson and A. 
5 n. 


don. 
20, pom Maxine Picwents, R. Matthews and J. Noad, 


on. 

20,892. Dryinc Grain, F. H. Lenders.—(d. J. D. C. 
Lefebvre-Jaminet, France.) 

20,898. VenrrLatinc WaTeRPRoors, E. J. Pool and A. 
O'Connor, London. 

20,894. TeLecraraic Catt System, H. Wetzer, 

on. 

20,895. Rexts for Corton, 81x, &., H. Debenham, 
London, 

20,896. Cycitz Brakes, E. G. Selden and G. Chamber- 
jain, Lond 


le on. 
“e. Bicycite Crock ATTACHMENT, A. 8. Keyser, 


20.898, PAPER Fasteners, C. Sulzner, W. G. Kean, 


jun., R. V. Page, jun., and D. B. Saxton, don, 
20,899. Courtines, H. H. Lake.—{/. Hazleton, United 
States. 


20,900. Sponcy Leap, E. Bailey and J. Dunham- 


ag London. 

20,901. Ligutine Venicizs, E. Bailey and J. Dunham- 
ag London. 

20,902. Frrinc Torpepogs, H. H. Lake.—(E. L. Zalin- 
ski, United States.) 


18th November, 1892. 
20,908. Recriryinc Branpy, &., R. H. Leaker, 
ris 


20,904. Packxrxe for Sturrinc Boxes, J. B. Burrell, 
Cardiff. 


20,905. Hats, G. Goddard, Torquay. 

20,906. Roiiers for PRINTING MATERIALS, J. Hamilton, 
London. 

20,907. DupticaTe Sarety Fuse Repiacer, W.E. Cawte, 
Taunton. 

20,908. Sores of Boots and SHoxs, W. Paddock, Bir- 


20,909. WHEEts of CarriacEs or VEHICLES, H. Hollick, 
Coventry. 

20,910. PanaLiet Ruvers, C. H. Brear and A. Wilson, 
Bradford 


20,911. PIckING APPARATUS of Looms, J. South, 
Lond 


on. 

20,912. TetzPHones, R. J. Urquhart, London. 

20,918. Tza or Hers Inrusers, F. E. V. Taylor, 
Bakewell. 

20,914. Reoutator Vatve, C. F. and A. T. Spencer, 


icester. 

20,915. Curonoruons, J. Eshelby, Dublin. 

20,916. Dust Ssizitp for Cycies, J. H. Wilson, 
Kirkaldy. 

20,917. Foretock for Tarpautins, I. Weatherson, 
Newcastle-on-Tyne. 

20,918. Piston Enornes, H. Flatters and C. Nodder, 
Sheffield. 

20,919. BrusH for Dampine Purposes, W. G. Gass, 
Great er. 

= Scissors and Knives, J. R. Topham, Notting- 


20,921. Sutpuipe of Soprum, F. H. Gossage and J. 
Wil m, Liverpool. 

—_ Protectors for Gass Piatss, B. Martin, Bir- 

20,923. Lotion. for Scrorutous Disxases, 8. Da 
Bradford. vs T 

20,924. Tine for Vetocipgpges, &c, A. J. Thomas, 
London. 

20,925. Loom Pickers, M. Uttley, Rochdale. 


al 
20,926. Menpine of Woven Goops, R. Middleton and 
H. T. Jones, Manchester. 


20,927. SucaR Sirrinc Macuinery, W. Murray, 
Glasgow. 

20,928. MovaBLe SpaNNER or WReENcH, J. H. Wynn, 
Bi ham. 


20,929. 
Lond 


on. 
20,980. Frusnine Cisterns, J. Smith and J. Shuttle- 


worth, B: g! 

20,931. Pocket Gymnastic Apparatus, W. H. 
Griffiths, Liverpool. 

20,932. ANTI-FRICTION HypravuLic Bearina, A. J. 

rns, ion, 

20,983. Sas Fasteners, J. H. Duffell, W. Whitlock, 
an . H. Read, Birmingham. 

20,934. CoNVERTIBLE PERAMBULATORS, W. Wilson, 
London. 

20,985. Seur-actinc Sprinninc Mugs, J. Moorhouse, 
Manchester. 

ae daa for TorLet Guasszs, B. P. Jones, Hands- 


ATER GAUGES or GENERATORS, W. T. Dulin, 


we 
20,987. MaTeriaL for PapPer- HANGINGS, L. Danois, 
London. 


20,988. Urinats, J. Shanks, jun., Glasgow. 
20,989. Maxina INFLATED TirEs,‘&c., A. Caldow, 


G we 
20,940. Scuoor States, E. Reese, Manchester. 


as wr Heatina Wares for Borers, P. Browne and 


ray ve 

20,942. Drawina Boarps, E. Dutch, Manchester. 

20,943, Lintnos for Hats, J. E. Mills and T. Ash- 
worth, Manchester. 

20,944. Apparatus for CLeanina Roaps, H. A. Allen, 
London. 

20,945. Respirator, H. Hopkins, C. Clegg, and W. E. 
Pitt, West Bromwich. 

20,946. Cuitpren’s Mai Carts, M. W. Mattocks, 

London. 

re. Supportina Ramway Rais, F. W. Clarke, 


on. 
20,948. WHrEets of VeLocirepes, &c., T. Birnbaum, 
Lond: 


ion. 
20,949. Sap-1rows, G. W. Rice, London. 
20950. Pockers for Garments, H, W. Trotman, 


on. 
“ee. Recuatinec Wires of Sicnars, 8. T. Dutton, 


on. 
20,952. Gotr Cius, N. R. Foster, London. 
20,958. Conrro.iinc Surry of Gas, 8. Senator, 


on. 
2 ne Rassits, Count L. M. D. de Lyrot, 


ndon. 
20,955. Game, D. Balsillie, London. 
,956. Fastenine for Botries, A. von Solemacher, 


mdon. 

20,957. Suspenpinc Umpretias, A. Nicholls and E. 

20,958. , omen for MouLpep Srrucrorss, F. Holzer, 
London. 

20,959. Exzctric Arc Lamp, F. W. and 8. J. Suter, 
London. 

ve Gas and O.. Motor Enarnes, F. W. Crossley, 


on, 
20,961. Keyboarp for Dousie Bassgs, L. J. M. Duvi- 
ier, London. 
=. Printina IntaGuio Exoravines, J. Michaud, 


on. 

20,968, Bispinc Meta, H. Pfachler, London. 

20,964. Exxcrric Retays, W. 8. Smith and W. P. 
Granville, London. 

20,965. Wuezxs, G. F. Monnot, London. 

20,966. Borters, M. Gehre, Liverpool. 

20,967. Mup Gvuarps for Cycies, G. F. Monnot, 


London. 
— ApveRtisine Devices, W. Buckland, Liver- 


201960. Barrino Macuines, I. L. Berridge, London. 

20,970. Cone Drums of Stuspinc Macaines, 8, H. 
Brooks, R. A. Doxy, and G. Shaw, Manchester. 

+ VeLocirepEs, P. Ambjérn, Comte de Sparrf, 

mdon. 

20,972, Lanterns, A. 8. Toll, London. 

20,973. FiRE-ESCAPES, W. Horn.—(C. E. Sansoney, 
United States.) 

20,974, Metratuic Roap Tizs, W. W. Horn.—(Z. F. 
Taylor, United States.) 

20,975. Tuse Stoppers for Srzam Borters, J. Parker 
and T, Ackroyd, London. 

20,976. Fire ALarMm, G. C, Manzoni, London, 
. Means for Apvertisinc, F. L. Sillifant, 


on. 
20,978. Lininc for Biast Furnaces, B. Richards, 
London 


20,979. MEDICINAL Compounn, C. Dixon, London. 
20,980. Hot~pers for Lamp Guasszs, W. Foley, 


don. 
20,981. Screw Presses for Pressinc Bricks, J. Craven, 

ndaon, 
20,982. Apparatus for CLeanina Boots, W. E. Bryan, 

London. 
20,988. Piare and Dish ATracuMeENT, L, Courlander, 


mdon. 

20,984. LATHE an IMILAR Cuucks, B. Wesselmann, 

- L das Cc B. Wessel 

mdon. 

a Daitts and Simttar Tooxs, B. Wesselmann, 

on. 

20,986. Pxotocrarnic Cameras, D. Young.—{F. B. 
Hill, United States.) 

— Fasteners for Dress, &., H. J. Edwards, 
Loi 


on. 
20,988. Wuispmitt or Winp Moror, 8. J. Rollason, 
London. 


20.989. DeracHsBLe Exectric Licut Bracket, A. W. 
Upcraft, London. 

20,990. CLrockwork Toys, H. H. Lake.—(Stollwerck 
Bros., Germany.) 

20,991. Trres for Cycies, A. J. B. Bourdon and A. 
Douris, London. 

20,992. Roastinc Corrzz, G. C. Otten and K. F. 
Henneman, on, 

20,993. Crcxizs, J. Bertoux, London. 


19th November, 1892. 


20,994. CaarcoaL Launpry Irons, J. Bramley, 
ax. 
20,995. Batt Bearinc for Enp Turvust, R. J. Foot, 
un pton, 
20,996. HorsgsHors, G. C. Wittey, Colchester. 
20,997. Baas, F. G. Paynton, Sunderland. 
20,998. Cuarns of TENTERING and other Macuings, W. 
Westwell, Halifax. 
20,999. Gas-LicHTER, R. C. Walker, Birmingham. 
21,000. Destroyinc Rats, Mics, &., W. Irving, 
Liversedge. 
21,001. VeLocipgpzs, H. W. Latham, London. 
21,002. Rims and Tires of Cycitz WHEELS, A. I. Rath, 
Birmingham. 
21,008. Sirrinc and SeParatinc Mivpiines, J. 8. K. 
Anderson, Manchester. 
a — E.evators with Gram, J. Clayton, 
ve . 
21,005. PeNHOLDER, H. Hopkins, OC, Clegg, and W. E. 
Pitt, West Bromwich. 
21,006. Lasexs, J. Rose, Sheffield. 
21,007. MrcuanicaL Stoxers, J. E. L. Tatham, 
Liverpool. e 
1,008. Propucina IxtLuminaTinG Gas, J. D. Hall, 
vel \e 
21,009. Tce Suprty, H. Parker and M. Watts, Bir- 
m 
21,010. CooLine ban Heatine, J. Thornber and G. 
mn. 


m, Londo: 

21,011. Measurine the Vetocity of Water, J. W. 
McLaren, Glasgow. 

21,012. Economisine Fur, I. Vaukonowski and J. 
Mahoney, Southend. 

21,013. Feepine Carpine Enaines, C. Stott and W. H. 
Schofield, Rochdale. 

21,014. Manuracture of Batts for Gotr, &c., J. Allen, 


ndon 

— ag Pirzs, J. D. Twinberrow and H. 
Appleby, Birmingham, 

21,016. BILLIARD TaBLEs, J. D. Miller, Dundee. 

21,017. Workmen’s Meat Tins, &c., C. Liggett, 


ye 

21,018. Wasuine Tuss, J. Tullis, Glasgow. 

21,019. Boxes for Hoipina AsgRATED WATER, A. 
Hunter, Glasgow. 
,020. ELECTRIC-GOVERNED Nicut Latcn, E. Ward, 
Southampton. 

21,021. Macninery for Benpinc Tuses, R. M. 
McDougall, Glasgow. 

21,022. Srnczinc Horses, W. Muir, Glasgow. 

21,023. Picks, W. Owen and W. K. Birkinshaw, 
London. 


21,024. Fire-poas, W. H. Bagley, Birmingham. 

21,025. AsH-pans, C. E. A. and G. H. Walker, Bir- 
mingham. 

21,026. Guipinc Runaway TramMcaR WHEELS into the 
Rais, A. P. J. Archbold, London. 

21,027. Carriage Lamp Fixincs, H. Rogers, W. 
Howes, W. Burley, and W. Howes, Birmingham. 

a Gas Propucers, W. 8. Sutherland, Bir- 


4 \. 
21,029. Carntripce Casgs, G. Hookham, Birmingham. 
21,030. Track CLeaninGc Device for ATTACHMENT to 
Tramcars, F. Hefton, London. 
21,031. Macuinery for Grinpine Batis, The Steel 
Ball Manufacturing Company, Limited, and H. 





Bridge, Manchester. 
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aoe. Bicycie Sappuss, T. Middlemore and W. A. de 

ttre, 5 

21,088. Horse and Sream P.ioveus, B. Bomford, 
London. 

21,034. Muoymnc Wepcres for Breakinc Coat, 0. 
Burnett, London. 

21,085. Ose Wires of Looms, M. A. Ficker, 

Macuing, F. B. Kohler, 


21,0387. Composition for Pavinc Srass, &c., J. W. 
Stansfi » London. 

21,038. STaRcHY ee L. E. Asser and L. A. H. 
Bartogh, 

21,039. Trees for , T. Myers, London. 

21,040. Removine Cranks from Ssartrs in Cycies, 
J. 8. Brown, London. 

21,041. Exrecrromorors, J. A. Kingdon, London, 

21,042. Osramune Expression in Orncan Music, E. D 


Bell, London. 
21,043. Gas Stove for Heatinc, &., H. Hambidge, 
London. 


21,044. Preventive Pictures from Tovcnine each 
Orser Durinc TRAN: Port, H. ty London. 
21, ee Fastzenine for StasLte Poies, A. Hurtienne, 

rlin. 
21,046. Puskino Macuing, M. P. Browne, London. 
21, ‘047. Securine Caceres in Suarts of Minss, 8. J. 
Johns, ‘London. 
— wn Sroots for Ssors, E. W. Gough, 


21, oe "Fixing Morpants on Fisre, C. D. Abel.—(R. 
and Co., Germany. 
21, 080. "Saavens Pie Pasa, R. C. Young, Brad- 


21,051. Tunes for Ve.tocirzpss, E. 8. T. Wellman, 
Southampton. 


21,036. — Swine 
London 


21,052. foo for the CircuLation of Bring, E. 
Hesketh and A. Marcet, on. 

21,053. Treatment of Orgs, A. Guthrie and R. F. 
Macfarlane, London. 

21,054. Tuses for Tusutar Boruers, &c., F. Gross, 


London. : 
— Fioors for Dancuse Rooms, 8. G. Dallas, 
21,056. Srainos for Cyrcte Lamps, T. E. Bladon, Bir- 
ming’ 
21,057. cre Kerties and Cans, B. Pitt and G. Cooper, 


Brist 1. 


21,058. Manuracrure of Exp.osives, A. McDougall, 
rt 


uthport. ‘ 

21059. Terry Pitz Fasrics, T. Taylor and J. Holt, 
Manchester. 

21,060. Rorany Biowers and Pumps, J. F. Pflaunm, 
London. 

21,061. TyPe-wrirter, G. E. soe, London. 

21,062. Kxrves for Parinc Soxes of Boots, E. Mellor, 
Huddersfield. 

21,063. AuTomaTicaLLy LicHTine Stoves, J. Oates, 
Halifax. 

21, = = Fioornine Iron Barpcrs, H. Lockwood, Man- 


21, pa FRaMe or Front Fork for Crcuzs, 8. Davies, 
21,066. — L. White, jun., and W. Y. Baker, 
aie Di Drivine Gear, E. and W. J. Freeman, 
nab Datvine Gear, E. and W. J. Freeman, 


21, ely Cranks of Bicycizs, W. H. Lawrence, Leyton- 
stone. 

21 070. Locks, J. Cathrein, London. 

21,071. Drepcinc Boxes, J. Rayment-Hillary, Man- 
chester. 

21,072. Prez, A. M. Cole, Cork. 

21,078. Sarety Prvs and Curtain Puss, A. G. Herbert, 


21,074. Barreriszs, F. C. James, London. 
21, 075. Sarery Vatves, J. A. and 8. *Fietcher, Man- 


iter. 
nem. Grosses for Protecrinc Licuts, T. B. Sharp, 
21,077. Warer ,Fitters, W. Lawes and P. G. Harris, 
Birmingham. 
21,078. Borrons, J. Cadbury and F. W. Lambert, 
Birmingham. 
21, owes CycLe Be.is and Atarms, G. W. Mohrstidt, 


21,080. Toys, J. Walker, Birmingham. 
21,081. _, Pevmaric TIRES, C. K. Welch and H. du Crés, 


21,088, Pe Pouav Bvocks and TACKLE, M. P. E. Létang, 


21,083. a Sounps, J. E. Kingsbury.—{ The 
Western Electric Company, United States.) 
21,084. Treatino Iron, W. Gilchrist, London. 
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21,085. Pick.imsc Meraus, A. S. Ramage, Wolver- 
hampton. 
21,086. Manvracture of Paper Weicurs, F. J. Stokes, 


Moseley. 
21,087. Lewow Squerzer, J. W. Smith, Manchester. 
21,088. Dersy’s Livgine Fitcn H. Derby, Liverpool. 
21,089. Foc Sronaturnc on Raitways, F. A. Rogers, 
Manchester. 
21,090. Burrixc Paper Rois, H. 0. Bridgewater, 
Leicester. 


21,091. Manvracture of Tea Extract, J. Dudin, New- 
-on-Tyne. 

21,092. May-pote Game, J. T. Baharie and T. 8. 
Forster, Sunderland. 

21,093. PuLsomeTErs, C. Burnett, Glasgow. 

21, "004. CorruGcaTeD [Ron BvrLprxes, R. R. Speibs, 
Glasgow. 

21,095. Ropes for Drrvinc Purposes, W., G. H., and 
E. Kenyon, Manchester. 

21, Winpow Sasues, J. C. Hope, Newcastle-on- 


'yne. 
21,097. ORNAMENTATION of METAL ARTIC: J. Bail 

Birmingham. or Tr 

a Kantian 


21,098. Fetrerep Brickwork, H. Haw; 
21,099. Crasps, &c., of Waist Betts, . Bailey, Bir. - 


mingham. 
21, "100. Om Cans, A. Lovekin, Birmingham. 
21,101. Vevocrrzpes, J. Brindley, Derby. 
21, 102. Putteys, &c., A. Slubbs, Loaten. 
21, 103. VELOCIPEDES, G. Langer, London. 
21, 104. Toe Canpvestick, J. H. Ross, Birmingham. 
21,105. Street Pavine, P. J. Jackson, Newcastle-on- 


Tyne. 
—. Fire-pLaces, W. Barraclough and A. Rhodes, 
21,107. Pepars for Bicycuzs, &c., E. Lycett, Bir- 
paw te ham. s 


& 

21,108. ALomintum, C. Allen and J. and G. W. Clark, 
Birmingham. 

21, —< Curtinc-orr Macuing, J. and E. Whittle, Man- 
chester 

21,110. PostaL Wrapper, T. D. Dales, Durham. 

21,111. Prepartc Extracts of Meat, P. F. Shaw and 
% W. Orr, Dublin. 

21,112. Har Ventriator, E. A. Tote London 

21,113. Eee-rurnine Incusator, J. H. and J. F. A. 
Roberts, Lyndhurst. 

21,114. RULERS, M. Feblen, Inchbrook, near Stroud. 

21,115. WasHinc Macuines, F. Lovell and H. J. 
Ed London. 

21,116. Tosacco, J. H. Morris, London. 

a7. CousixeD Nicut LicHTs, W. J. Chesterton, 


21,118. Brakes for Cycizs, G. Gibson, London. 

21,119. Warer for Razor Cur, D. White whew gt 

21.120. Pr Pumps suitable for PNEUMATIC Tires, Veith, 

— Frre-zar for Forwaces, G. A. Newton, Liver- 
poo! 

21, _ By steers = aS. Palmer, I. L. Berridge, 


21, o- , +... aa and of Lerrers, C. Bullock 
and J. H. Willson, Manchester. 





21,124. Pwsumatic Tires of Bicvcigs, R. Scott, New- 
castile-on-Tyne. 

21,125. Mup-BraussH, M. P. Shiel, London. 

21,126. Posta, Wrapper, G. Searle, London. 

21,127. ae SIGNALLING APPARATUS, L. B. Stevens, 


21,128. "Resemn Suor, H. Winter and F. Edmead, 
London. 


21,129. Furnaces, T. , London. 
21,180. ArtiriciaL Leas, Saur, London. 
21,181. a Jacquarps, R. T. Gillibrand, 


21,182. Aeris 3 Fiowers and Leaves, A. C. M. 


21,183. Homiviriers, J. Taylor, London. 
21,184. Be Securine Carps to Wagons, &e, R. Smith, 


21,135. _ of Looms, O. Jacob, London. 
21,136. Seape Carriers for Brackets, J. Taylor, 


21,187. Mount for Psotocrarus, G. C. J. Jelpke, 
Lond 


lon. 

a 188. Orcans, A. A. M. Gavioli, London. 
1,139. te ae Dyes, H. 
a eeto Farbenfabriken vormals Friedrich 
Bayer =i aa Germany.) 

21 140. Rirxps in Looms for Weavine, D. Tomlinson, 

ndon. 
21,141. Pseumatic Trees, J. Iddon, London. 
21,142. Fisu-pLares for Vienote Rais, A. Wilke, 


ion. 
21,143. Hanpies for Cycies, &c., E. E. Haufeurt, 
Lond 


on. 
21,144. Brakes for Cycixs, E. Hermet, London. 
21,145. nen, &c., Pressure Enoines, 8. Robinson, 


21, _ CorKING nee, H. F. Tildesley and 8. 


—_ Umpre.ia Runner Fasteners, W. P, Thomp- 
—(A. J. Herbert, =< States.) 


21, “221, RILL Presses, W. P. Thompson.—{J/. N. Barr, 
United een 

21,222. Cycie Brakes, W. P. Thompson.—(W. W. and 
W. S. Dodge, United States. 


21,228. Envetores and Wrappers, &c., EB. J. Beale, 
London. 


21,224. Cocks, J. Dewrance and G. H. Wall, London. 
21,225, Fing-EXTINGUISHING ApPLiaNce, F, W. Ayres, 


21,226. Increasine the Rance of Srortine Guns, F. 
B. Maberly, Birming! 

21,227. Biscurr, EB. W. Smith, London. 

21,228. Recoverinc Tin from Tin Scrap, W. Tatlow, 


u 
21,229. PLuc Sroprsrs for Tuses, G. P. Uhlenbroich. 


ipp, Germany 
21,230. Covanina Ramer Wacons, W. E. Chambers 
and 8. 


H. Roberts, London. 


21,231. Sarets and Coitars, &c, T. B. Sharp, Bir- 
miogham. 
21 wat Portiere or Curtain Rops, H. 8. Whitehouse, 
ndon. 
21,233. Cyrciz Tires, J. E. Rickards and W. Priest, 
London. 
21,234. Hanpcurrs, A. P. Dowler and A. D. Melson, 
ndon: 
21,235. Om Lamp Extincuisner, G. Hollis, Bir- 
ming > 
21, Ss Screws, R. H. Williamson and J. Dyson, Man- 
ches! 


21,237. peonens, ©. T. Honess, London. 
21 1238. \STOKERS, R. H. Williamson and J. Dyson, 





Y 


21,147. ELEcrric Veuicies, C. R. Garrard and T. W. 
Blumfield, London. 

21,148. Heaps for Picks, W. Owen and W. K. Birkin- 
shaw, London. 

21,149. Bunos ApPLicaBLe to Casks, E Trou, London. 

21,150. TarasHinc Macuines, J. Mi mdon. 

21, 151. Manuracture of Iris Peat into Fugu, W. 
and J. Henry, County Dublin. 

21,152. Boor Tree, H. A. Murton, London. 

21,158. Mi Manvracture of Hooks and Sem, F. Bidtel, 


21,154. CoLounina Martrers, H. H. Lake.—( Messrs. 
Wirth and Co., Germany.) 

21,155. Heat RecisTeRixo Apparatus, A. Pickard, 
London. 


21,146. Pennants CURLED-OVEREDGES, J. F. Ch 
London 


21 156. SUSPENDERS for CuaTe.aine Keys, K. Aspinall, 
mdon. 

21,157. Boors and Suoxrs, M. Hoban, London. 

21,158. HorsesHogs to PREVENT S.ippine, G. Wartnaby, 


on. 
— Power Gear for Vetocirepes, P. E. Fontaine, 


ion 

21,160. Wixpow CiEeaninc Imp.ement, E. F. C. V. 
ndon. 

21,161. Bep for CaitpRen and Inva.ips, W. Staab, 


21,162. SoLpeRInc ALuMinivuM, R. Haddan.—(F. Singer 
and H. Barthel, Germany.) 
— Ssow Carp for Textite Fasrics, M. Bie, 


mn. 
21,164. ImpenMEaBLE Coverinos for Roors, A. Siebel, 
London. 


a Sewace Pire Joints, E. Peers and F. Jukes, 


on. 
21,166. Azo CoLourtnc MArrers, O. Imray.—{The 
Farbwerke vormals Meister, Lucius, and Briining, 


ny. 

21,167. BLuz CoLourine Matters from ORTHODINITRO- 
AnTHRAQUINONE, O. Imray.—( The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

21,168. BLuz CoLourinc MatTreRs from AMIDO-NITRO- 
ANTHRAQUINONE, O. Imray.—{ The ~ 5 ae vormals 
Meister, Lucius, and Briining, German: 

21,169. RecuLatiye ApraRatus for 
Lamps, J. J. Dulait, London. 

21,170. TRAVELLING Carziacgs, J. Temperley, London. 

2 171. Stream and other Encives, M. H. Robinson, 


London. 
21,172. Srurrme-Boxes, J. C. Peache and W. Bashall, 
London. 
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21,173. Letrer Carps, &c., H. Jones, London. 

21,174. Steam Borers, E. J. Moore, London. 

21,175. Vevocipepes, P. L. Renouf, ty ty 

21,176. Hat and Bonner Sranps, 8. E. Wilson 
London. : 

21,177. Cusnion Pap for Boots, W. R. Allsup, Lanca- 


21,178. Horsts, &., B. Banks, Leeds. 
21, 179. eee for HaperpasHers, & , J. Edwards, 


21,180. a M. Greaves, London. 

21, "181. Piston Packine Rios, J. Hargreaves, Leeds. 

21,182. Looms for Weavine, J.C. Pontefract and T. 
Taylor, Haddersfield. 

7. Paotocraraic Cameras, A. R. Wormald, 


jutton. 
—. Han agg SienaLiine Apparatus, W. H. Parry, 
m. 


irmingha: 
21,185. Stream Generator Fornaces, J. J. Wilkie, 
Liverpool 
21,186. Corron Vetvets, &c., W. H. Crabtree, Man- 
chester. 


21,187. Canpinc Enornes, A. T. Kay, Manchester. 
21,188. Nut-Lockine Devices, T. P. Carswell. Glasgow. 
21, 189. Dyzrme Woot, &c., R. B. Archibald, Kirkcaldy. 
21,190. Pweumatic Tires, "G. Fe mn, Manchester. 
21, 191. ToBacco Povcues, V. A. Rettich, London. 
21/192. Tareapine Gass Beans, L. Myers and C. B. 


Ketl 

21,193. Tato Zinc from Buienpg, G. E. Cassel 
and F. A. Kjellin, London. 

21,194. Cans or Tins, J. Zimmerman, London. 

21,195. AUTOMATIC Tse DrRiLt APPARATUS, ML. Blum- 
rich, London. 

21,196. Provtinc Baos, J. Hawley, Liverpool. 

21, "197. Cone Friction Covup.ines, T. Rothwell, Man- 


chester. 
1,198. Macuines for Curtinc Paper, J. Whiteley, 
a Howarth, and W. Greenhalgh, Manchester. 
21,199. Surrokrixa the Lowzr Epaczs of TrovsERs’ 
Lzos, E. 8. Stidolph, London. 
21,200. Steeve Links, 8. R. Williams, Birmingham. 
21,201. Macuigs for CoLLEcTinG Hay, G. Smith and 
F. A. Hibbert, Bristol. 
21,202. CHANNELLED Iron, &., P. Robinson, Bir- 
y 203. oat Robinson, a 
Fy 205. — PROTECTION DREssEs, Roberts, Bir- 
7 Loven Curr Protectine Apriiance, E. Dakin, 
on. 
21,207. Urensrt for Masuina Potators, J. Williams, 
London. 
21,208. Manvuracture of GarpeEn Toots, C. F. Wilmot, 
London. 
= Om Lamps, P. A. Nix and D. H. Rogers, 
on. 
— Weicuine and Price Scates, G. Lundberg, 
Birmingham. 
21,211. Spoons, W. eR and W. Brothers, London. 
21,212. Hose J. Royle, Manchester. 
21, '213. Mernop of bien Jam Pots, W. H. Rutter, 
Portsmouth. 
21,214. Antiseptic Respirator, J. E. Gower and D. A. 
‘enby. 
21 i215." Bs Process for Treatinc Sewace, J. Swallow, 


21,216. Beit Fasteners, G. and W. Mason, London. 
21,217. Rerimsme ~Suear, W. P. Thompson. —(F. 


hlet, Germany. 
21,218. Dust Szpakatinc Macurnes, P. Van Gelder, 
Liverpool. 








21,239. Ow Buryixe Lamps, F. T. Vine, Stone- 


ouse, 
21,240. Buack Leap, W. B. Lawson and H. Schofield, 
Manchester. 
21,241. Winpow or Bep Curtains, &c., W. Simpson, 
anchester. 
21,242. Picrure and Proroorars Mounts, A. Jones, 
un., London. 
21,248. Evecrric Lamp and CaBLe Senet, F. W. 
ebb and A. M. Thompson, Crew 
21,244. Saips’ VenTILaTors, T. + atl Glasgow. 
21,245. Guazina, C. Fitzgerald, to! 
21,246. Puates, F. W. Golby.—(H. F. H. Schild, Ger- 


many. 

21,247. Hotpers for Parsrs, &., F. B. F. Campbell, 
London. 

21,248. Takine Sounpines for Navicartion, N. Potschin- 
sky, London. 

21,249. Time Locks, E. 8. Phelps, London. 

—, Toots for Exranpino Tupes, EB. Petersen, 


on. 

21,251. Lone Arms, M. Page and G. Jackson, London. 

21,252. ADJUsTABLE PALETTE ATTACHMENTS, - & 
Fowlkes, London. 

21,253. Larrine Jacks, P. Jensen.—(G. H. Bryant and 
V. Beauregard, United States ) 

21,254. Caimney-pot, W. Jackson, Bradford. 

21,255. Spurr LeaTHER Tops, F. J. B: ham, London. 

21,256. AuToMaTIC COLN-FREED SALE Apparatus, A. J. 
Feist, London. 

21,257. Heartu-rvuos, J. G. Wadsworth, London. 

21,258. Pocket Lamps, G. C. Card, on, 

21,259. Dupticatinc Cueque Books, 8. 8. Bromhead. 
—(J. Oldjield and T. W. Home, Canada.) 

21,260. SeLF-sIGNALLING ApPr.iaNcE for Raitways, J. 
Bentley and J. er, don. 

21,261. “icHTENING-UP MerTaLuic Matrresses, H. 


yer, jon. 
21,262. 'BicycLe Sranps, G. F. Monnot, London. 
21,263. Rartway Rats, P. H. ae London. 
21,264. Propucine Co.p, BE. Hesketh and A. Marcet, 


mdon, 
ee Borris Sranps, J. and L. Shilton, 


21,266 Gas Enoives, A. Ashby, London. 
21,267. Urricutine Latues, D. H. Church, London. 
21,208. SUSPENSION Devices, 8. Porter and J. R. White, 


mdon, 
21,269. Maxine Lasts, G. W. Willey and A. Barrows, 
London. 
21, we ee for Vevocipepes, E. Verschave, 
21, 21, —_ Iron and Sree. Piares, E. Norton, 
Lon dor 


on. 

21,272, Pranororts Actions, J. H. Sine London. 

21,273. Execrric Ciocks, M. Ethridge, 
London. 

21,274. Upricst Piano Actions, G. M. Guild, London. 

21,275. Apparatos for the AnsorPpTion of CHLORINE, 
3. H. Lewis, Richmond. 

21,276. Furnaces, J. 8. Ecker, J, Laidlaw, and J. 8. 
Laidla w, London. 

. Incor Mou.ps, 8. T. Croasdell, London. 

21, (278. Post Lerrer Carns, F. M. Merridew, London, 

21,279. Paper Camp, W. C. Bowry, London. 

21,280. ADJ UsTine Wires in ACROBATIC PERFORMANCES, 
O. Menotti, London. 

21,281. SPicor, G. H. Gunnell, kant 

21, '282. Mup Guarps for Cycres, T .H. Vigurs and D, 

eacn, 
a Gass in Woypows, H. B. Moreton, 


21,284. Dryina whan ee H. H. Leigh.— 
(B. C. Batcheil . D. » @ W. M. Cramp, 





United States.) 
21,285. Game, T. E. Bickle, Plymouth. 
21,286, Covanixc for Tramcars, &., E. Jarvis, 
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21,287. ApverTisinc Apparatus, G. A. Macbeth, 
London. 
21,288. Maxine Riveriess Tanks, D. P. Menzies, 
lasgow. 
ee for CarriaGE Doors, F. Lovett, 
21,290. ENveores and Wrarrers, T. B. Browne, 
London. 
21,291. TrREaTiING and Urtiiisine Szwaae, A. O. Jones, 
London. 
21,292. \ ceed Avarm, A. McMeekin and J. Logan, 
21,208. Recerracts for Pieces of Soap, J. Ireland, 
21,294. Tanxs for Hyprocutoric Acip, T. D. Owen, 
Ay = Rotiers, E. Gaunt and W. Firth, 
. COVERING . Gaun' ° 
Bradford. : 
21,296. Burtt Ornank Suarrs, T. T. Laidlaw, White- 
- = Weicuinec Macuines, A. Wood and T. Davies, 
iw. 
21,298. oe Fivux or Aci, A. McKenzie, 


21,299. Wiemn Enamet, D. C. Simpson, Edinburgh. 
a, 200. P Pencit Covers, W. Plowright and T. Bowyer, 


21,301. SrRuxcs, F. Mappin, Sheffield. 

21, 302. MaNDRIL, Messrs. Steel, Peach, and Tozer and 
8. Oakes, Sheffield. 

= Takinc-up Motions of Looms, R. Blakey, 


don. 
21,304. ApyusTABLE Foot Rest for Bicycizs, J. E. 
Meredith, Birmingham. 
21,805. Draivinc Gear of Latugs, W. Hudson, Ralghiey. 
21.306, SAveTy ATTACHMENT for Ripixe Boots, W 
8. Barber-Starkey, Manchester. 
21,807. Sarety aavtianon for Rauuway Trains, W. H. 


ple, Glasgow. 
— Guuures for Sinks, J. Duckett and A. Duckett, 
ry. 
21,809. RecuLatinc Temperature of Rooms, E. West- 
broo! 2. 
21,310. SQUEEGEE and Broom ComBinep, J. Francis, 





21,811, Key Rive, G. P. Uhlenbroich, London. 








ie 


21,812. ~~ for Printine MareRuats, J, 
21,818. “Manne Bower for Savino Fun, J, Bal, 
21,814. Pozzi, J. B. King, Stonehouse, 








SELECTED AMERICAN PATENT, 
From the United States’ Patent Ofice Oficiat Gasett, 
——e 
483,210. Coat Avorn, F. W. C 
con ed December 22nd, 1801, 2 weer ry 
im —A © auger havin a holl 
vided with an annular series of dovetailed gran? - 
for the ption of a bit, in combinations with 


(483.210) 








a hollow bit having a serrated cutter and a; 

series of rearward projections to engage the sate 
grooves upon the mandril, the mandril shaft 
a pee with a series of spiral openings throughoy 
its length, substantially as described. Mehout 


483,229, Macazine Gun, A. Lindner, 
many. “ain March — 1889. 

Claim.—(1) In a breech-loading fire-a 
bination, with the breech bolt c, na ‘sone 
groove and a recess, of an extractor n, having a doy, 
_Ln central part, and at its forward and rear a 
ngs terminating in a claw or hook, the rear caw 

bein adapted to engage said recess, whereas the for. 
claw grasps the cartridge, substantially ag de. 
cued. (2) In a breech-loading fire-arm, the com combing. 
tion, with the magazine and Sgn % of the lateral} 
arranged spoon or lever p, with the nose p' and curred 
edge p*, arranged to turn on the pivot 4, and means 
for oscillating said tpoon, substantially as described, 
(3) In coniination with the barrel and Dolt of the 
magazine drum, the shaft having a ledge P, a 

actuating spring for turning said shaft, and amen , 


(483,229) 


Berlin, Ger. 





for retaining the cartridge in e, said spring being 
arran, within the frame of the arm at one end of 
the si substantially as described. (4) In breech: 
ve eee, the device for securely holding the 
cocked position, consisting of the com 

tion, with the breech receiver and firing pin, of a 
movable flap m, to eng*ge in the slot of the 
4 @ of the firing pin, substantially as described. (5) 

nian 5 the barrel, the bolt, the magazine 
drum, the shaft having the ledge and the spring for 
operating it, and the means for receiving the 
cartridges from the ledge, consisting of the spoon 





having vertical e t in the gazine, substan: 
tially as described. 
483,352. Aprraratus ror Heatino Boivers sy 


Gaszous Fue, J. L. Hastings, West Chester, Pa.— 
Filed April Mth, 1891. 

Claim.—(1) The combination of a water gas gener 
tor, a receptacle for water gas, and a receptacle for 
producer gas communicating with the take-off of the 
generator, valves for closing the connection to either 
receptacle at will, a boiler, a fire-box extending 
beneath the boiler and separated into front and rear 
communicating chambers by a bridge, connections 
from the water geet receiver to the front chamber, and 
conn from the producer gas to the rear chamber. 
(2) The combination of a water gas generator, 4 recep 
tacle for water gas, and a receptacle for producer gw 
communicating with the take-off of the recep 
valves for closing the connection to either rece) 
at will, a boiler, a fire-box extending benea' 
boiler and separated into front and rear pt 


(sas, 352] 














eae ee chamber 
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municating therewith th through chequered fire- brick or 
its equivalent, connections from the water gas ag 
to the front chamber, and connections from 3) 
5. | producer receiver to the combustion chamber @) 
tion of a series of water gas generators 
common water produce 


gas r tacle and a 
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from each Encore 
le, valves in said id conduits, where 
they can be closed at will, one or more , 
boxes extending beneath said boilers and tery a sa 
front and rear communica’ chambers woe 
conduits yey the water gas receptacle 
front fire cham’ and conduits leading from 
producer gas receptacle to the rear fire chamber. 
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CARDIFF DOCK SCHEMES—THE PROPOSED 
NEW BUTE DOCK. 


Tue bold pro of Bristol to expend a million ster- 
ling on new docks at Avonmouth has forced the question 
of dock extension once more upon the authorities of the 
rival port of Cardiff, and brought the consideration of a Har- 
pour Trust before the Town Council. This time last year 
there appeared to be every probability that Bristol would 
be anticipated by the construction of new docks by the 
Bute Company and the Barry Railway Company. As the 
result of a long and strenuous agitation by the merchants 
and shippers of the great coal port, the two competing 
companies determined to powers to increase this 
accommodation on a scale which should be adequate for 
many years tocome. Plans were drawn, estimates made, 
Bills deposited at Westminster, and counsel were even 
briefed for a Parliamentary fight, which it was foreseen 
would be one of the sternest since the Barry Dock and 
Railway Act was passed. ‘There is little room for doubt 
that one company took action because the other was 
doing so, and it does not matter which is entitled to 

riority. The struggle in the Committee-room would 
Sore been a triangular duel of Bute against Barry ; and 
the Taff Vale Railway, as owner of Penarth Dock, 
against both, with nearly 
ascore of other opponents 





the coal shipments at Cardiff is at present at the rate of 
half a million tons per annum, and this is irrespective of 
fluctuations of price. The output is continuous and 
progressive, because, except in rare instances, it is 
ruinous to close collieries, and the contention of Cardiff 
shippers is that, though the profits on mining recede to 
a vanishing point, oa winning will go on, and, indeed, as 
rates decline, will become more in demand ; so that, from 
the dock extension point of view, the question of coal 
prices or shipping freights, need not enter into the 
consideration. The production of the Cardiff district, we 
said, is progressive. There have not for many years been 
so many signs of colliery enterprise as the neighbouring 
coal field presented this year. The South Wales Daily 
News recently enumerated thirty new pits which are 
being sunk to the famous Cardiff steam coal. In all 
directions, in fact ; in the Rhondda and Aberdare valleys, 
and in the almost virgin region on either side the 
Rh ey Railway, new ‘‘takings” have been leased, 
and pos Psi are proceeding as though no thought of 
coal-substitutes, or fears of foreign competition, had ever 





entered the minds of the projectors. It will take five 
years to make a new and sufficiently capacious dock, says 
the Cardiff Chamber, and within five years there will be 
an additional 2,500,000 tons of coal requiring shipment ; 








in any degree relieved the congestion from which the 
Cardiff Docks were suffering when the cry for more dock 
accommodation was raised. 

By the time the wants of the port had been thus 
urgently stated, several plans, old and new, came into 
discussion, and each found its body of supporters. But 
an initial difficulty for a while engaged attention, and 
that had reference to the direction in which Cardiff should 
look for aid—to which company or authority should 
appeal be made? The Chamber of Commerce first 
addressed itself to the Municipality; but the Corporation, 
unlike Bristol, has no vast estate of its own, and the last 
thing it can be accused of is an adventurous disposition. 
The Great Western Railway is of all, except the local 
companies, the corporation most concerned in maintain- 
ing the prosperity of the port, and there was, and is, a 
widespread belief that it is awaiting an opportunity to 
purchase or construct docks in connection with its system 
on the Cardiff shore. The London and North-Western 
is known to be anxious to increase its hold upon the 
commerce of the eastern end of Glamorganshire. The 
Midland has for years been endeavouring to obtain direct 
access through Cardiff to the Bristol Channel. Rumour 
attributes to it a proposal to take over the Taff Vale 
Railway; but a more credible report is that it contem- 

plates the purchase of the 
Brecon and Merthyr, by 





around the 
chief combatants in pro- 
tection of their real or 
fancied interests. All of 
a sudden, in March this 
year, it was announced 
that the promoters of the 
two Dock Bills had come 
to an agreement to post- 
pone them. It is true 
trade was declining, and 
the opposition to the 
Bute scheme was ex- 
ceptionally formidable, in- 
cluding as it did the ; 
Great Western, the North- 3 
Western, and the Mid- 
land, oo as — 
Vale an e il- 
ways. Lenk aebion, 
however, regarded the 
whole proceeding as a 
game of bluff, in which 
neither party was entirely 
in earnest, and both onl 
too willing to draw bac 
on mutual terms of sur- 
render. But the enter- 
prising step which Bristol 
is taking has revived the 
status quo ante. With 
a slackening demand for 
coal, prices on the down 
grade, and a large—with 
the prospect of a larger— 
number of vessels being 
“laid up,” owing to the 
rofitless state of the 
ight markets — under 
these adverse conditions 
the time does not seem 
opportune for large and 
expensive dock projects. 
On both sides there was 
&@ common desire to let 
the matter rest for a 
while; as long, at least, 
as it could be permitted 
to remain in abeyance. 
But needs must when a 
certain personage drives, 
and Bristol for the 
moment represents the 
invincible impulse. There 
is sign that the Bute 
Company intends to 
renew the application to 
Parliament for the coming 
session; but Barry is to 
the front with its Bill, 
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and the agitation is re- 
commencing. The old 
arguments for the ne- 
cessity of increased accommodation are again heard, and 
South Wales coal-owners and shippers are harking back 
to the arrays of statistics produced early last year, to 
show that the coal production of the district is fast 
overtaking the utmost capacity of the docks in Cardiff to 
provide for its speedy shipment. 

_ The case presented by the Cardiff Chamber of Commerce 
in favour of an additional dock, or docks, was a strong 
one. That may be taken as proved by the subsequent 
measures of the Bute and Barry companies, assuming, 
that is, that they were in earnest. The claim rested on 
the then immediate needs of the trade; but had more 
particular reference to its continuous growth, and the 
resolution passed at a special meeting in July, 1891, set 
forth—-“ That this Chamber feels that the time has arrived 
when it is of the utmost importance to the district 
that increased dock accommodation should be provided 
within the port of Cardiff without further delay.” The 
figures show that, taking quinquennial periods, the 
shipments increased from 24,752,741 tons in 1876-80, 
to 87,163,663 in 1881-85, and 47,190,467 in 1886-90, 
According to the Chamber of Commerce report, the 
quinquennial increase rose in these periods from 2,308,940, 
tons to 2,857,312 tons, and 2,489,810 tons, giving annual 
averages of increase of 451,788 tons, 471,462 tons, and 
497,962 tons during each term of five years. In round 
numbers, it may be stated that the rate of increase in 





which a free approach 
would be gained to New- 
< port on the one hand, 
/ and over the Taff from 
Merthyr to Cardiff on the 
other. The people who 
turned to the railway 
companies for aid, how- 
ever, had forgotten that 
Parliament looks with 
extreme jealousy upon 
railway proposals to pur- 
chase docks. On that 
matter the Joint Select 
Committee on Railway 
Amalgamation in 1872 
reported in very emphatic 
terms. 

It became evident that 
if more dock accommoda- 
tion were to be provided 
it must depend upon local 
enterprise—either on the 
part of the existing dock 
authorities, or by a private 
company formed, like that 
of Barry, to meet growing 
exigencies of trade, or— 
and this is a suggestion 
now being discussed—by 
a new authority to be 
called into being in the 
form of a Public Trust. 
Ever since 1884 the for- 
mation of a Harbour 
Trust has been, so to say, 
“in the air.” In that 
year the promoters of 
the Barry Dock and Rail- 
way made an offer to 
purchase, for cash or by 
mortgage, or debentures 
at 4 per cent., all the 
Bute Docks Estate, at a 
sum representing the 
actual capital expenditure 
on permanent works, the 
whole of the plant to be 
taken over at a valuation. 
An agreement arrived at 
on this head, the company 
would have abandoned the 
Barry scheme, and paid 
Lord Bute £15,000 a year 
ground rent, Lord Bute 
on his part undertaking 
to assist the purchasers 
in obtaining further dock 
accommodation in the 
vicinity of Cardiff when 








SITE OF BUTE DOCKS AND PROPOSED NEW DOCKS 


and this is the argument advanced at once to prove the , 


necessity of increased accommodation and against 
dangerous delay. 

The capacity of the existing dock system is not incon- 
siderable, as a brief description of it will show. The 
Bute Docks are 111 acres in extent—exclusive of 28 acres 
of timber ponds—the last addition to the dock estate, 


the Roath Dock, being 33 acres, and the entrance basin | 


12 acres. Penarth Dock, on the westward side of the 
harbour, has an area of 23 acres, with an entrance basin 
of three acres. There is here, also, a tidal har- 
bour formed by the river Ely, with an area of 55 
acres with 25ft. of water. This is worked on one 
shore by the Penarth Docks, and on the other 
by an energetic company, which, under Mr. Robert 
Johnston, is doing much to create an import trade, 
and is the first in the Bristol Channel to import 

troleum in tank steamers. Barry Dock, a dozen miles 

own channel, but within the Port of Cardiff, affords 
conclusive proof of the need for more dock accommodation 
than eight years ago, when its promoters obtained their 
Act. The tidal dock is 73 acres, and the tidal basin seven 
acres in extent, while there is a timber pond of 24 acres. 
It is not irrelevant to remark that the Barry Dock and 
Railway have created atrade which returns the company 
10 per cent. per annum, and nevertheless has not, accord- 





ing to the representations of the mercantile community, 


required. Lord Bute’s 
reply was in substance 
that, on grounds of public 
policy, as well as for personal reasons, he declined to dis- 
se of his dock property to a private company, though he 
intimated, that if he were approached by a comprehensive 
and representative Public Trust his answer might be dif- 
ferent. Since then steps towards a unison of interests 
have been tentatively taken, now by proposals to amal- 
gamate the Taff Vale Railway and Bute Docks Com- 
panies, and more recently to include the Barry Railway 
and Dock in the scheme of fusion. But in Cardiff, 
commercial rivalries, personal prejudices, the lingering 
spirit of ancient acrimonies, continue to obstruct any- 
thing like united action for the good of the port. Both 
amalgamation schemes broke down, seemingly on trifles, 
but really on fundamental differences; and, as for a 
Harbour Trust, although it is seriously supported and 
opposed, it cannot be said to have yet passed out of the 
domain of academic debate. 

Meanwhile there are the plans, as we said, old and new; 
and it is a peculiarity of the position of Cardiff that the 
configuration of the shallow bay permits even now of 
considerable freedom of choice as regards the site for a 
dock, and presents no engineering difficulties for the still 
grander plan of dockising the whole of the water space, 
or creating a great floating harbour. So long ago as 1873 
the late Mr. John Batchelor, a shipbuilder—and in no 
other sense an engineer—propounded a scheme which 
commanded the approval of the eminent engineers to 
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whom it was submitted. He proposed to embank the 
foreshore at the face of the present Roath Dock, to pro- 
long the embankment by a north pier enclosing the 
Cardiff flats, and to carry another pier or breakwater 
from the Penarth side eastwards. The two piers would 
leave a wide entrance channel, leading into a capa- 
cious tidal basin; and, by dockising the river Taff, 
create an almost natural dock, to be used for 
import purposes; while a large tract of mud banks, 
only covered at high water, would be enclosed, 
and made available for new docks or dock extensions. It 
is needless now to discuss this project or reproduce 
Mr. Batchelor’s sketch map. It has been superseded by 
another, not dissimilar in idea, and more adapted to 
altered circumstances. It should be premised that on 
the east side of the entrance channel to the Bute Docks 
—the “gutway” it is locally called—there runs south- 
ward what was once a low-water pier—a woful engineer- 
ing mistake—which has now been filled up to form an 
embankment. The Png is to construct a sea wall 
between the end of the pier, and the quay wall, or basin of 
Penarth Dock, by which a water space of 500 acres 
would be enclosed. The sea wall would open into two 
half-tidal basins of 20 acres each in extent, divided by a 
lock-pit, or entrance to the harbour, 600ft. long by S0ft. 
wide. The entrance sills to the two basins, and the 
ae would be 2ft. Gin. deeper than the sill at the 
Roath basin, so that vessels could enter or leave an hour 
earlier than at present; while as the floating harbour 
would be maintained at an ordinary level of 7ft. below 
the Roath basin coping, at spring tides this level would 
rise and permit vessels to proceed in or out without the 
delay of locking. There would be 40ft. of water above 
the sill at spring tides, and from 25ft. to 26ft. at the neap. 

It is asserted that the construction of the sea wall could 
be proceeded with without affecting the present access to 
the docks, by beginning with the locks and those portions 
of the embankment which would not obstruct the channel, 
and then, by diverting the traffic, the work could be com- 
pleted as rapidly as the engineers were supplied with 
funds. As to the foundations, it has been ascertained 
that the shale underlying the mud-flats is solid enough. 
The most serious obstacles would be the frequent floods 
in the Taff and Ely rivers, both of which it is proposed 
to weir, and carry away their storm waters through 
culverts on each side of the lock-pit. These floods come 
down with the force of a torrent from the neighbouring 
hills, sometimes at the rate of five miles an hour. 
On the merits of the scheme, it may be said at once that 
—on paper—it has much to recommend it. It would 
afford the facilities now so much desired for the cultiva- 
tion of an import trade, which is up to to-day in its 
infancy in Cardiff, and almost entirely in the hands of 
Bristol. It would supply all the accommodation for 
shipping which may be required for many years to come, 
even on the estimate of a continuous increase of 500,000 
tons per annum. It would open up an almost limit- 
less area of land for warehouses and manufactories, 
for which there is little room left in immediate contiguity 
to the Cardiff Docks; and finally, it would practically 
unite Cardiff and Penarth, which the Taff and Ely rivers 
now effectually divide. 

It was a more modest project than this that the Bute 
Docks Company went to Parliament with a year ago. 
The subjoined plan, with the explanation we append, 
will indicate the character of the proposed new works and 
the site of the new dock. 

The low-water pier already referred to may be roughly 
described as forming the first portion of the embank- 
ment, which will be carried southerly and then easterly, 
thus enclosing and reclaiming the whole of the mudbanks 
known as the Cardiff East flats. On the westward side, by 
the diversion of the river Taff, an immense improvement 
will be made in the entrance channel or “ gutway,” 
while a more effective scour will necessarily be obtained. 
The dock to be constructed on the reclaimed foreshore, as 
shown on the plan, commences at a point 1100ft. in a 
southerly direction from the south-east corner of the 
Roath Dock, 1450ft. measured in an easterly direction 
from the south-western corner of that dock, and extend- 
ing thence in a south-easterly direction to its termination 
at the entrance lock, at a point 2200ft. from the point of 
commencement. Communication with the Roath Dock 
will commence from out of the northern end of the pro- 
posed dock, and terminate on the southern side of the 
Roath Dock, 850ft. from its south-eastern corner. Two 
piers are to be constructed in connection with the dock, 
beginning at the ends of the sea walls and running sea- 
wards toa length of 600ft. Three short junction railways, 
it will ke seen by the plan, will be required to connect 
with the existing dock system. With regard to the river 
works, the diversion commences at a point on the Taff 
1550ft. west of the extreme west corner of the low-water 
pier, and terminates at a point 2900ft. south of the pier. 
But by its Bill the Bute Company asked for seven years 
within which to complete the junction railways, and 
twenty years for the completion of the dock and other 
works ; and this provision was not only disappointing, but 
practically damped all enthusiasm with respect to the 
undertaking among the Cardiff public. The estimated 
cost of the work is of course large. The company asked 
for powers to raise £1,300,000 additional capital, and to 
borrow a further sum not exceeding £430,000. Such are 
in brief the proposals of the Bute Docks Company laid 
before Parliament, to be withdrawn in the spring of this 
year, and to be pigeon-holed for an indefinite time, if 
Bristol had not forced the hand of its Welsh rival and com- 
pelled attention once more to the inadequacy in normal 
conditions of trade of the Cardiff Dock accommodation. 

The works contemplated by the Barry Railway Com- 
pany’s new Bill do not call for so detailed an explanation, 
since there are in that connection no conflicting interests 
and no rival plans. The Barry directors have shown 
in the past that they knew what was wanted and how 
to get it, although it would seem that they were not 
altogether unanimous as to the policy of withdrawing 
their Bill of last spring. The proposed new dock 
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is to be constructed within an area bounded on the 
north and the north-west by the company’s main line 
from Cadoxton to the dock, on the south-west by the 
dock basin and entrance, on the south by the dam and 
works authorised by the Act of 1888, and on the south- 
east by the Cadoxton brook. . The entrance will be 
from the north-eastern corner of the existing dock. The 
capacity for shipping purposes may be estimated at 
about half that of the present tidal dock. In connection 
with the dock, three and three-quarter miles of new 
railways were to be built, to complete and improve the 
company’s system. For the completion of the dock and 
railways Nos. 1 and 2 eight years were asked for, and for 
railway No. 3 five years. The new capital required was 
£450,000, with addditional borrowing powers not exceed- 
ing £150,000. The Barry proposals may be dismissed the 
more summarily, because circumstances do not press with 
the same stress upon the Barry directors as upon their Car- 
diff competitors. Barry Dock is almost exclusively used for 
coal shipments, and the proprietors of the dock and rail- 
way are in the main coal-owners and coal-shippers. In 
flush times, when complaints have been made that the 
dock accommodation was insufficient, shipments have 
been made at the rate of 100,000 tons a week, as compared 
with the Bute maximum of 170,000 tons; so that the 
disparity is not great. The Bill which the Barry direc- 
tors are now pressing forward differs chiefly in detail 
from the measure of last year; but during the twelve 


HE 





months important works have been carried out under | 


former Acts, which must lend the proposed dock exten- 
sions very much greater value. The Barry Company has 
nearly completed a new low-water entrance channel, 
which will make its dock practically independent of the 
tide, and give them an advantage over all other docks in 
the Bristol Channel. 


The present Bill, it may be added, | 


asks for powers to construct an electric railway on the | 
dock side, and to the extremity of the works on Barry | 


“island,” an island no longer, but a great resort of plea- 
sure seekers in the summer. 








THE SMITHFIELD CLUB SHOW. 





“WE are not drapers, are not concerned with fashions, 
and therefore do not feel it necessary to bring a novelty 
to every show.” This was the reply given by one of the 
exhibitors on Monday when asked if he was showing an 
novelty. Others,in reply to the same question said, 
“We are too fully occupied to turn our attention to 
experimental matters.” From whatever cause it may be, 
there are at Islington not more novelties this year than 
usual, and usually there is about one. Steam engines have 
settled down to normal design, details, and pressures. In 
all these respects the engines are, as made by most firms, 
superior to those made before electric lighting require- 
ments caused makers to devote close attention to the 
details necessary to the performance of very trying work 
for long hours. Hence, a better engine can be now 
bought, as the ordinary product of the works, wherein 
engines up to 800-horse power are made, than ten years 
ago. This is seen in the engines exhibited, but no new 
forms to which we have not already directed attention 
are shown. Most makers appear to have plenty of work, 


| | 






| 


| 
i i 


i. 


ii 


i 
— 


Sup! 


and it is noticeable that most of the builders of traction 
engines are making more road engines than ever. Much 
of this is, without doubt, due to the fact that the road 
engine, like the bicycle, has by a process of selection, 
survival, and elimination,‘arrived at such a state of fitness 
for its work, that it is now able to spend the greater part 
of its life on the roads, instead of in the repairing ~ 
The spring tire, spring spoke, and spring wheel generally 
has, and perhaps finally, retired to the position taken by 
things of historic interest, and springs used in the more 
orthodox positions have become more general. No less 
than fifteen makers exhibit traction or road locomotive 
engines, three or four of them showing what may be 











NEWALL’S SHEEP-SHEARING APPARATUS 
called the high-speed light load engine, as well as the 
heavier general purpose engine. Messrs. Foden and Sons 
show an engine in which some modification in the inter- 
mediate shaft and spring mounting arrangements have 
been made. A section of this is shown on next page. In 
this engraving E E are the bearings on the main axle B 
and the third motion shafts A. The ball-and-socket con- 
nection with the latter has been es by the 
connection F as shown, and the straight bearings which 
slide in the guide frame castings C. The relative positions 
of the pitch lines of the gear on the fixed and on the moving 
shaft is very little affected by the action of the springs 
D, the range of which is only about half-an-inch. 
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. Among the oil engines exhibited were two new portable | to make. One small handle varies the relative power of | 
Messrs. Weyman and Hitchcock, Guild- | the two engines, or stops one or both by altering the | 
y Messrs. Hornsby and Sons, Grantham. | range of movement or stopping the 
Both these firms also exhibit fixed oil engines, and Messrs. governor. 
Priestman Brothers also show one of their fixed engines. cylinders, and one pump body contains the jacket water | 


engines, one b 
ford, and one 


ump pusher and 
There is but one side shaft for the two 


The ‘Trusty ” engine by the Guildford firm is a double. | circulating pump and the air pump. The engine appears 
cylinder engine, mounted on a rectangular tank and on | to be quite a success, and from what we have seen of its 
wheels, as shown in the engraving. The engine is of good | working, and of the performance of the fixed engines on 





THE HCRNSBY-ACKROYD PORTABLE OIL ENG'NE 


design, and the 
tank lends itself well to the requirements of the attach- 
ment. For comparison with a steam engine it is nomi- 
nally rated an 8-horse engine. The cylinders are 7jin. 
diameter by 14in. stroke. They are the same size as 
those of the engines of the trial are, of which we gave a 
report in Tae ENGINEER of December 4th, 1891. Since 
the trial, however, we are informed the same size engine 
gives 7-brake horse egg and 
have given more; while 7-horse 
wer can be maintained any 
ength of time. For short 
periods, the twin cylinder 
portable illustrated is expected 
to give 16 to 19-brake horse 
power, and runs all day giving 
12 to 14; the indicated, we 
are informed, is about 25-horse 
power. The weight is about 
8 tons 12 cwt., or about one 
ton less than the 8-horse power 
ortable steam engine; the 
ength is less, and the height 
and width practically the same 
as the portable steam engine. 
The water tank is made to con- 
tain 400 gallons; but another 
200 gallons will be required for 
a ten hours’ run on full power, 
unless well-known means are 
taken for cooling the water. 

We may assume the con- 
sumption of oil by engine to be 
as low as that of the engine we 
tested, but we have not made 
any trial in this respect. We 
have, however, seen the port- 
able engine exhibited driving a 
4ft. 6in. finishing thrashing 
machine of old construction, 
thrashing wheat of considerable 
length of straw, and fed in as 
fast as a feeder, assisted by two 
helpers, cutting bands, and 
handing, could put it into the 
machine. The feeding for a 
time was as regular as possible, 
and then for a time it was pur- 
posely made very irregular and 
lumpy. The engine worked 
perfectly, and with every ap- 
pearance of being capable of 
very much heavier work. The 
engine was then put to driving 
a 80in. circular saw, cutting poor 
quality, knotty white deals. 
The saw was in bad order, not 
at a sufficient speed, and was 
somewhat excentric, but it cut 
the 14ft. 1lin. white deals, deep 


cut, easily in 1°25 minutes, and the rate of cutting was , smoke-box near the base of the chimney, in which it | 
then only limited by the slipping of the belt on the saw | creates a strong draught, which gives rise to a current of | 
ee . The engine may be worked either as a full power | air through a number of tubes in the water vessel. This | 
ouble-cylinder engine, or as half-power single-cylinder, | affords a material aid in cooling the circulating, and so 
and either cylinder may work under the conditions of an | lessens the quantity of water required. We are informed | 
ordinary single-cylinder engine, there being no changes | that the oil consumption by these engines is very low, and | 








wheels. 


trial, there is every’ reason 
to expect this. 

Messrs. Hornsby and Sons 
exhibit a portable Hornsby- 
Ackroyd engine, which is 
shown by the accompanying 
engraving. The engine has 
one cylinder, which is not 
mounted on a bed-plate or 
frame, but is separated from 
the crank brackets, except 
as far as these are connected 
by two strong stay rods. 
The cylinder is fixed upon a 


rectangular form of the cooling-water ; plate iron base rivetted to the cylindrical hot-water | 
vessel, or barrel, and the brackets are similarly carried 
near the centre of the barrel. 
respects similar to the Hornsby-Ackroyd engine illus- | 
trated in THe ENGINEER, 25th September, 1891. The) 
general appearance of this engine is that of a steam 
portable, except the number and weight of the fly- 
The exhaust is carried into the equivalent of a 






The engine is in other 


that the heavier oils with higher flashing point are used. 

On Messrs. Priestman Brothers’ stand is a new and 
ingenious sheep-shearing machine, made under Mr. J. E. 
Newall’s patents. The peculiarity of the apparatus is 
chiefly in the flexible, or rather jointed, shaft, by means 
of which the shearer is driven. This shaft consists of a 
series of small steel spindles carrying small crown wheels 
or pinions, so made as to gear at any angle, and carried 


| by joints at the ends of tubular sheaths, which cover 


and connect each length of steel spindle. The shaft so 
made is perfect in its action, will work at any angle and 
any number of bends, and runs exceedingly lightly. The 
shearer, which in itself contains some good points, can 
be worked at any angle without any strain on the wrist 
due to putting the shearer at that angle. The machine 
is made for driving by power or by hand, and the port- 
able hand apparatus exhibited is shown by the accom- 
panying engraving. It consists of a stout pillar on an 
iron disc base, and it carries a hand wheel driving by a 
bicycle chain the gear necessary for giving motion to the- 
flexible shaft, which runs at a very high speed, consider 


ij ably over 1000 per minute. 





BLACKSTONE'S SWATHE TURNER AND WINDROWING MACHINE 


Messrs. Blackstone and Co., Stamford, show a new hay 
or swathe turner. The machine consists, as will be seen 
from the accompanying engraving, of a frame mounted 
on one front and two large side hind wheels and carrying 
gearing, by means of which two forks, mounted 
on cranks of about 5in. throw, are worked in a manner 
similar to that of the crank and fork hay tedders. The 
two forks, when used for turning a swathe, are driven by 
two cranks, both of which are at an angle of about 
45 deg. with the main wheel axle, or with the direction 

of motion of the machine. Each fork turns a swathe, 

| the horse and front wheel passing along the track 
between the two swathes, one swathe being turned clear 
of the road wheel, and the other into the track over 
which the horse has passed. Both swathes are thus 
| moved to a drier track, with the stalk ends in the air and 
| sun. A third crank forms part of one of the spindles, 
| and when the fork from the crank next it is placed there- 
|on—a change which may be made in the field—the 
| operation of the machine turns two swathes into one 
| wind-row for saving time when dealing with a light 
| crop. It will be noticed that the forks in this machine 
meet the crop. This reduces the necessary speed of 
action of the forks. 











EXTENSION OF THE DURHAM COLLEGE OF 
SCIENCE AT NEWCASTLE-ON-TYNE. 


AN important event in the history of technical education 
in the North of England took place on the 5th inst. The 
Earl of Durham then laid the foundation stone of a new wing 
about to be added to the Durham College of Science at New- 
castle-on-Tyne. 

The College itself was first established as a branch of the 
Durham University in 1871. Its initiation was mainly due 
to Dr. Lake, Dean of Durham, and Warden of the University, 
| and it was then, and still is, under the immediate control of 
| the University Senate, although managed as regards details 

by a local committee. Dean Lake and his colleagues have 

always been impressed with the fact that the organisation, 
funds, and prestige of the University ought to be utilised for 
the benefit of the active and enterprising population of the 
neighbouring city of Newcastle. 

For some time after its establishment the College of Science 
was carried on in @ building in Westgate-street, portions of 
which were also used by the North of England Institute of 
Mining and Mechanical Engineers, the Coalowners’ Associa- 
tion, and other similar bodies. The accommodation was soon 
found to be inadequate; but the necessity for the institution 
was proved by the great and increasing demand for the 
educational benefits which it offered. The migration to new 
and more commodious quarters was expedited by the exten- 
sion of the Central Railway station in 1887, involving the 
removal of the College buildings. Consequently the requisite 


= | effort to obtain a new site and more commodious premises 





Foden's Arrangement of Road Locomotive Spring Gear 


was made. A vacant space called Lax’s-gardens, at the north 
end of the town, was secured. Lord Armstrong laid the 
| foundation stone of the north wing during the same year, 
| and twelve months later the Marquis and Marchioness of 
Lorne performed the opening ceremony. 

| Since then the College has steadily grown in importance as 
an educational institution, and now the accommodation has 
become altogether insufficient. Further efforts to obtain the 
requisite funds for building have been made, and on the 5th 
a brilliant company was assembled to witness the laying of the 
foundation stone of the new wing, which indeed has already 
made considerable progress towards completion. 

The company comprised the Bishop of Newcastle, the Sub- 
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warden of Durham University, the Mayor and Sheriff of 
Newcastle, Lord Durham, the mayors of various neighbouring 
boroughs, the professors and students of the College, and 
members of various committees connected therewith. 

At the ceremony of laying the stone, the Sub-warden, Dr. 
Pearse, briefly addressed his lordship, and then handed him a 
silver trowel, with which he performed the necessary work in 
@ workmanlike manner. The stone bore the following in- 
scription :—‘‘ This stone was laid on the 5th of December, 
1892, by the Right Hon. the Earl of Durham, one of the 
Governors of the College, in presence of the Mayor of New- 
castle and the Warden of the University of Durham. R. J. 
Johnson, F.S.A., Frank W. Rich, Architects.” Lord Durham 
made a few appropriate remarks in reply, and then the 
company adjourned to the assembly rooms near at hand, to 
witness the bestowal by his Lordship upon the successful 
students of last session of a large number of handsome 

rizes. 

Principal Garnett read a report as to the work of the past 
session, of which the following are items ;—The total number 
of students was 2148. Great additions had been made to the 
teaching staff, and much work had been done by them in 
adjoining counties. A department of agriculture and engi- 
neering had been successfully started. Mr. R. M. Ferrier, of 
the Glasgow University, had been appointed lecturer in 
machine construction and drawing, and Mr. F. 0. Solomon 
as assistant-lecturer in the agricultural department. The 
Northumberland County Council, the Board of Agriculture, and 
the Durham County Council, had each contributed £500. 
The new buildings, intended principally for the departments 
of metallurgy, engineering, and naval architecture, are 
expected to be ready by October next. A 100-ton 
testing machine had been presented to the Engineering 
Department by Mrs. William Clarke, of Gateshead. It is 
intended to erect a quadruple expansion experimental 
engine by the same time. Mr. V. A. Mundella has been 
appointed assistant lecturer in the physical department, 
Mr. F. C. Garrett in the chemical department, and Mr. R. 
G. Smith as lecturer in agricultural chemistry. The lectures 
and laboratory practice in the physical department had been 
attended by 241 students, and in the chemistry department 
by 202 students. The geology lectures had been attended by 
41, and the lectures on mining by 71 students. There 
were 66 students attending the senior evening class for 
engineering. They were composed almost entirely of 
draughtsmen from the various works on the Tyne and Wear, 
and were mostly concerned with marine work. 

One of the most linteresting features of the new College 
scheme, so far as engineering education is concerned, is the 
decision of the authorities to unite technical with practical 
instruction by acting in concert with the engineering em- 
ployers of the district. Arrangements have been made with 
the latter by which students will be permitted to carry on 
their studies at the College during the winter months for, 
say, & three-years’ course, whilst during the summer months 
they will be received into one or other of the engineering 
works of the district to obtain practical experience at the 
bench, the vice, or the lathe. This plan was first tried by 
Professor Ryan at Bristol University College. No doubt the 
Newcastle College authorities have visited Bristol, and satis- 
fied themselves of the desirability of adopting the plan. 

The Tyneside employers certainly deserve the gratitude of 
all interested in engineering education, and especially the 
students immediately concerned, for agreeing to open their 
works in the way described. Such a resolution on their part 
must cause them some considerable inconvenience for a some- 
whet doubtful advantage. At the same time, whether 
successful or not, the experiment is well worth trying. 
Hitherto, however, engineering employers, as a rule, who 
have received apprentices, have undertaken nothing beyond 
giving their apprentices an opportunity of obtaining such 
information as they could gather by observation, manual 
work, and contact with workmen. No doubt this policy 
of indifference has often acted well with the hardier 
sort of apprentice with a keen desire to learn his business, 
and especially if he had a good and capable adviser behind 
the scenes. But with many who have not these advan 
tages, natural or accidental, the master’s indifference has 
been disastrous. It remains to be seen, therefore, whether 
the new and great eagerness to technically educate, on the 
part of the employer, will have a good or bad effect in the 
development of the pupil. One thing seems certain, and 
that is, that in a generation or so the country will swarm 
with technically educated men. The competition will be 
very severe among them, and success will only come to 
those who have made the very best of their opportunities. 
In fact, those who most help themselves will, as heretofore, 
leave those behind who wait for others to help them, 
whether through indolence or incapacity. When the 
ceremony of prize giving was over the company adjourned 
to luncheon, set out in another room in the same building. 
About 200 guests were present. The Sub-Dean occupied 
the chair. 

Lord Durham, responding to the toast of his health, 
alluded to the position which Tyneside occupied in the engi- 
neering world, and to the pioneers of engineering science— 
such as the Stephensons and Lord Armstrong, whose career 
had originated there. He considered, however, that Tyne- 
siders could notin future hold their own unless they availed 
themselves of all the advantages which technical institutions 
could give them. All Englishmen were proud of their posi- 
tion in the past, as champions of liberty and freedom 
throughout the world. That position, however, was gained 
rather by the power of their muscles than by the acuteness 
of their intellects. The progress of science was now calling 
less for muscular than for mental effort. Upon that College 
lay the responsibility of training its students in such a way 
that they would be able to compete with foreigners who had 
been similarly trained, otherwise competition in the future 
would be difficult or impossible. 

Principal Garnett, in response to the toast of his health, 
said that the Durham College of Science was one of ten in- 
stitutions which were recognised by Her Majesty’s Treasury as 
colleges of university rank, and towards which a subsidy was 
contributed, as in the case of the universities in Scotland, 
the Royal college in Ireland, and the university colleges in 
Wales. It was one of the same number of colleges which 
had been entrusted by the Educational Department with the 
training of elementary teachers. It was one of two colleges 
in England which received substantial subsidies from the 
Board of Agriculture for the promotion af agricultural teach- 
ing. It was also recognised by the Admiralty for the train- 
ing of engineers for the Royal Navy. The buildings, of 
which the foundation stone had that day been laid formed 
the most important section, and would be called the 
“‘ George Stephenson Engineering Department.” 

Among the larger contributions he must not forget to 











mention that the King of the Belgians had given a donation 
of £500 in recognition of the services rendered to his country 
by the seer in constructing the Belgian railways. 

His confidence in the success of the engineering department 
was to some extent based on the fact that at other colleges 
the demand for instruction was greater than the supply. At 
Leeds no more engineering students could be received. At 
Bristol, the engineering fees were equal to those in all other 
departments put together, while students came from all parts 
of the world. For the last two years the ordinary expenses 
had been covered by the receipts, but they could not yet do 
without external assistance, and if their success were to 
continue, they must still have considerable contributions 
from their friends and sympathisers. 

After other speeches from the Mayor of Newcastle, Alder- 
man Hudspith of the Northumberland County Council, Mr. 
C. F. Hamond, M.P., and Mr. Robert Thompson, President 
of the North-East Coast Institution of Engineers and Ship- 
builders, the company separated. 








PRIVATE BILLS IN PARLIAMENT. 


WHETHER it is quite correct to refer to Provisional 
Orders under the above title, we shall not attempt to deter- 
mine. They are, however, so similar to “ Bills” in their 
general character, their legal phraseology, and the purposes 
for which they serve, with some modifications, that if the 
word “ Parliament’ were to be substituted for ‘“‘ Board of 
Trade ” in the Gazette notices, a professional expert might 
for a while be deceived. As “Bills” are “passed” in 
Parliament, so also “ Provisional Orders” are confirmed by 
the same authority in the ensuing session. 

Out of the forty-nine applications to the Board of 
Trade, only one deals with a railway, and that takes the 
form of a certificate for enabling the Easingwold 
Railway to raise additional capital. In our last impression 
we drew attention to some of the tramways for which Pro- 
visional Orders are sought, and we shall now notice a few of 
the more prominent, which want of space prevented us pre- 
viously alluding to. The local authorities of Blackpool, 
under the heading “‘ Blackpool Corporation Tramways,” apply 
for powers to construct tramways in the borough to be worked 
by animal, steam, gas, compressed air, electricity, or any 
mechanical power. To provide for the possibility of using 
electricity, if desirable, as the motive power, a clause is in- 
serted, which includes the erection of dynamo houses and 
other necessary steam and electrical accessories. There are 
fourteen tram lines having a length of about five and three- 
quarter miles, some of which are single and some double 
lines. The gauge is to be the standard, or such other as the 
Board of Trade may approve and the Provisional Order pre- 
scribe. The Manchester Corporation and the South Stafford- 
shire Tramways Company are also applicants for Provisional 
Orders. The former adopts the standard gauge and animal 
power. The latter intends to construct six lines, one of 
which is double, on a gauge of 3ft. 6in., provided it meet with 
the approval of the Board of Trade. The company also seeks 
for power to authorise it to use engines, carriages, cars, 
and trucks of any width not exceeding 6ft. 3in. In all cases 
it isstipulated that it is not intended to run on the tramways, 
carriages, or trucks adapted for use on railways. Cable, 
steam, electrical, mechanical, or other power are applied for 
by the Staffordshire Company. 

The notice of the Eccles electric lighting comes very early 
amongst Provisional Orders, and is made on the part of the 
Corporation of that town. Like most of the other notices of 
a similar character, it seeks to have conferred on it some or 
all of the powers of the Electric Lighting Acts already in 
existence. The general powers sought for very much resem- 
ble those usually granted to gas and other companies in all 
instances in which breaking up and interference with existing 
streets, thoroughfares, or surface works of any description 
become unavoidable. The Newcastle-upon-Tyne Electric 
Supply Company petitions the Board of Trade to authorise 
it to produce, store, supply, sell, and distribute electricity 
for public and private purposes; to manufacture and supply 
meters, and to extend its jurisdiction within certain limits. 
Under the title “Reading Electric Lighting,” we find a 
company making an application to produce, store, supply, 
distribute, and sell electrical energy within the County 
Borough of Reading. It does not appear that this company 
has any intention of acting solely as a lighting company, 
although the usual clauses empowering it to lay down 
electric lines, let meters, and charge at fixed prices for the 
supply of energy, are inserted in the notice. In Beckenham, 
Kent, the Urban Sanitary Authority have applied for autho- 
risation to produce, store, supply, and distribute electricity, 
and to manufacture and sell or let lamps and all other 
appliances and fittings necessary for electrical lighting. The 
Corporations of Taunton and Colchester and the Local 
Board of Bridgend have taken the same measures for supply- 
ing electricity to the respective districts under their charge. 
In most of these “‘supply”’ notices the applying parties are 
exempt from furnishing electricity to some parts of the area 
of supply for reasons specified in the Order. 

The Local Board districts of Altrincham and Bowdon, and 
parts of the district of the rural sanitary authority for the 
Altrincham Union, in the county of Chester, will be well 
supplied with electricity, electric current, and other like 
energy, for public and private purposes, under the proposed 
Order, by the Manchester Edison-Swan Company. Some of 
the lines of this undertaking may possibly cross over the 
Manchester Ship Canal. In the case of the ‘“‘ Newmarket 
Electric Lighting,” the area of supply will be the urban sani- 
tary district of Newmarket, and the party seeking the Order, 
the British Electric Light Company. Coming last on the 
list, we have the “ Brighton Electric Lighting,” under which 
heading the Brighton and Hove Electric Light Company pro- 
poses to take powers to supply with electricity the Borough 
of Brighton, and the Parish of Preston in Sussex. Although 
the applications for electrica] supply are less than for many 
previous years, the number is by no means contemptible. 
There remain, also, a few others to be mentioned, which do 
not come under the present category. 

Before proceeding to the Private Bills, there are some 
Provisional Orders relating to projects and works of a 
character different to those we have been reviewing which 
are of some interest. The Portishead Gas Company, 
petitions for powers to erect new gasworks, and to 
supply gas to various parishes in the county of Somerset, and 
also to supply gas in bulk to any local authority authorised 
to supply gas. The Newent Gas Company pi very 
much on the same lines in Gloucestershire. The application 
in the instance of the “ Llanfairfechan and Aber Gas,” in 
Carnarvon, is somewhat unusual, as it is made in the name 
of a single individual. It is chiefly for continuing and 
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arish of 
and for the supply of the usual fittings. The Shot 


maintaining existing gasworks within the 


United Gaslight Company proposes to construct additi 

works, to create and issue debenture stock, and a 

an or repeal some of its powers acquired under former 
cts. 

Promenade piers usually figure in the roll of Proy 
Orders, although there are not very many to draw at 
to this session. At Southwold, in Sussex, it is roposed ¢ 
construct a ‘Southwold Promenade and Landing Pier” 
which is to have a total length of 1200ft., or thereabouts and 
also to build approaches and other works. The Local Board 
of Bognor in Sussex contemplate an alteration and exten 
sion of the existing pier for a length of 200ft. Powers are 
also sought for erecting on the pier pavilions, concert rooms 
refreshment rooms and conveniences, and to levy tolls and 
duties in connection therewith. Again, at Bangor the Town 
Council apply for powers to erect a pier at Garth Point, which 
will extend seawards for a distance of 1590ft., and wil] be 
used also for the landing of passengers, fish, goods, and mer. 
chandise. At Sheerness an Order is sought to constitute the 
Local Board the Pier Authority, and to transfer to and vest 
in that authority all the property, rights, and privileges of' 
the whole undertaking. The Local Board is to be authorised 
to strengthen the present structure, and execute all necessary 
or proper works incidental thereto. Very similar is the 
application of the ‘Sandown Pier Extension Company,” 
in the Isle of Wight, to that of the authorities at Bangor. 
but on a somewhat smaller scale. At Morecambe, jn, 
Lancashire, the new pier, for which application is made, jg 
to extend seaward for a distance of 1403 yards, and will be 
provided with the ordinary upper buildings. The Tenby Pior 
and Promenade Company restricts its intended operations 
to a small pier about 100 yards in length at Tenby, in Pem. 
brokeshire. A Provisional Order is also asked for another 
pier at Morecambe, in Lancashire, about 850 yards in length, 
This pier is approached from Alexandra-road, while the other 
takes off from Regent-road, West-end. Surely one is de trop. 

Some new quays are to be built at Teignmouth, in County 
Devon, by the Teignmouth Quay Company, provided the 
Order be obtained. Some 500ft. of new walls are contem. 
plated, besides earthwork, piling, wharves, and other works 
incidental to an undertaking of this character. The applica. 
tion regarding Fowey Harbour provides for a repeal of 
the Order of 1869, the alteration of the constitution of the 
commissioners, and the authorisation of the construction by 
them of all necessary works for the improvement of the 
harbour. An alteration and amendment of Weymouth 
and Melcombe Regis Corporation Act, 1867, is sought for, 
and an extension of time is applied for respecting Torquay 
Harbour by the local authorities of that well-known water. 
— This completes our summary of the Provisional 

ers. 
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Serious DECLINE OF THE CoaL TRaDE.—The outlook of the coal 
trade is just now far from being an encouraging one. Contracts 
are being taken not only in South Wales, but in other districts at 
prices below those of last year. An unusual interest is being 
exhibited with respect to the placing of the North-Eastern Rail- 
way and other contracts, which it is known will be lower than last 
wag when the bulk of what was placed in South Yorkshire was at 

3. 9d. per ton of 20cwt. The return showing the eleven months’ 
tonnage of coal forwarded to Hull was issued on Wednesday, and 
shows a marked falling off not only in imports but in exports as 
well. Up tothe end of November the tonnage, which is chiefly 
supplied by Yorkshire collieries, was only 060,800 tons, as com- 
pared with 2,202,432 tons in the corresponding period of 1891, or a 
decrease of 132 632 tons. The exports during the same period only 
reached 827,177 tons, which shows a decrease to the extent of 
235,382 tons, when compared with the eleven months of last year. 
It is estimated that the tonnage for the year will fall short of that 
of 1891 by about 150,000 tons. 

INSTITUTE OF MARINE ENGINEERS,—A meeting of the Institute of 
Marine Engineers was recently held at Romford-road, Stratford, 
when the discussion on ‘‘ Steam Pipes” was resumed. The chair 
was occupied by Mr, P. J. Craig, member of council. The pro- 
ceedings were opened with a résuméof the paper, and supplemented 
with a few remarks read by the author bearing on the points raised 
previously, in the course of which he refer: to the movements 
and expansion of copper pipes, the methods of preventing fractures 
from extending to a dangerous length, by spirally wound strips of 
a rounded section, and of the same material. Vibration, he main- 
tained, was a source of danger, by changing the condition of the 
metal and making it brittle. With rd to water hammer, formed 
by a bubble of steam in water, and its resulting force, he—the 
author—was of opinion that its effect was purely local, and more 
dangerous at the side seams of the crown Pw bend, An animated 
discussion ensued, which was taken part in by Messre. Cleghorn, 
Tyler, Wilson, the chairman, the hon. secretary, and others. It 
was pointed out that the destructive action caused by water 
hammer occurred without regard to any fixed or abnormal 
pressures, several cases being cited in support of this theory. 
Water automatic traps and other devices named were fomale 
advocated as a means of preservation, including a process of 
periodical annealing. A portion of a copper pipe which had 
been tested to destruction was kindly submitted by the hon. 
secretary for examination. This pipe had been snbjected to a 
pressure of 12001b. to the square inch before fracture, which took 
place at the lap joint, the factor of safety being 7°5 Reference 
was also made to the deposition of copper direct from the crude 
ore in the manufacture of solid drawn pi 

LIVERPOOL ENGINEERING Soomerr.—-The third meeting of the 
present session was recently held at the Royal Institution, Liver- 
pool, Mr. Robert E. Jobnston, M. Inst. C.E., Vice-president, in 
the chair. The evening was devoted to the adjourned discussion 
upon a paper entitled ‘‘The Development of the Machinery of 
Atlantic Liners,” read ty Mr. A. J. Maginnis, M. Inst. N.A., at 
the last ee Mr. Maginnis made a few remarks in further 
explanation of his paper, and was followed by Mr. J. B, Edmiston, 
who pointed out the value of, and the manner in which instructive 
tables might be prepared on the subject. He differed from the 
author of the paper, and instead of looking upon the locomotive 
boiler as the marine boiler of the future, he thought that the 
water-tube boiler would be brought forward and play an important 
part as the future steam generator for marine purposes, and 
weg out the many improvements which had been and were 

ing made in this class of boiler. Mr. G. H. Little, who followed, 
thought that Atlantic liners were eulogised too much at the 
present time, and that as samples of high-class marine engineering 
they were not at all up to the standard of many vessels in the 
Royal Navy. Captain Nowell spoke from the point of view of a 

igator of st s and not as an engineer, and agreed with the 
author in recognising the great improvements which had been 
effected in every department of Atlantic marine engineering. Mr. 
Watt dealt principally with the reduction of weight which would 
have to be effected in machinery if in the future s were to be 
increased at the same rate as of late years, and pointed out the 
diff in the practice of the Royal Navy and the Mercantile 
Marine in this matter. He alsothought that the water-tube boiler 
was destined to help very much in the future, and instanced 
many of its advantages. Mr. W. E. Blackburne pointed out an 
instance in which this latter type of boiler had been a very great 
failure. Mr. Maginnis replied to the various points raised in the 
discussion, and a vote of thanks was accorded him, 














=o 





eo aoe *§ — & oo” 


TF 2 | wo 


eae 


_ ——_ "Sa =  S ea] 














Dec. 9, 1892. 


THE ENGINEER 


499 








———— 
—_—_ 





RAILWAY MATTERS. 


Av a meeting of the Society of Engineers on Monday 
evening, a paper was read by Mr, A. G, Drury on ‘‘ The Short- 
lands and Nunhead Railway.” We shall refer to this later on. 

A Cave Town telegram to the Times says:—A detailed 
survey of fifty miles of the Beira Railway bas been completed, and 
sixteen miles of earthworks, Thirty-five miles will be completed 
by Christmas. 

Tux Natal delegates st Pretoria have concluded an 
agreement by which Natal undertakes to build the proposed line 
of railway from Charlestou, provided that the project is sanctioned 
by the Volksraad next session, 

Tue directors of the Great Eastern Railway Company 
have decided to abolish from the beginning of next year 
second-class carriages op all their trains, except those in the 
surburban district of London, and the London and Harwich Conti- 
nental trains. 

Tue City and South London Electric Railway Company 
have given formal notice to the Lambeth Vestry of their intention 
to bsgin the construction of their extended line from the present 
terminus at S:ockwell to Clapham-common, under the powers 
o tained by them under the Act of 1890. 


Ir will be remembered that the Hastings Town Council 
recently invited the directors of the Midland, Great Northern, and 
London and North-Western Railways to receive a deputation with 
reference to the construction of a new direct line from London to 
Hastings in connection with the proposed harbour. At the meet- 


ing of tue Tuwa Council on the Ist inst. replies were read from each | 


company declining to entertain the proposal, 

A LaRGE goods station was opened for traffic on the 
let inst. by the Midland Company at Bow. It is convenientl. 
situated for serving the districts of Bow, Bromley, Old Ford, 
Hackney Wick, Stratford, West Ham, and the East-end of London 
generally. Itis provided with goods shed and warehouse, extensive 
sidings, and waterside accommodation on the river Lea, for dealing 
with traffic collected and delivered by barge on the river Lea, Bow 
Creek, Thames, or at the Docks, 


Mr. A. L. Sree, managing director of the London, 
Tilbury, and Southend Railway, announces that it is the intention 
of the directors to finish the new line from Tilbury Docks to Rom- 
ford in time for the Essex Agricultural Show, which is to be held 
at Romford next June, A scheme is being pushed forward for the 
construction of a line from Tollesbury, a considerable fishing 
village at the mouth of the Blackwater, to join the branch of the 
Great Eastern Railway from Witham to Maldon. 


Tue German Colonial Company for South-West Africa 
intends to take advantage of the privilege which allows it to con- 
struct railways for general traffic. The pro line starts from 
the mouth of the Suakin River, where building is already in ~ 
gress, and will run to Windbik by way of Otgimbingue. e 
undertaking, which relies for its accomplishment on the financial 
support of the Empire, has, says the 7imes Berlin correspondent 
been approved by the Administrative Council of the Foreign 
Office. 


Tur Midland Company, alive to the comfort of their 
passengers, have fitted two of their principal expresses between 
St. Pancras and Bedford, and the trains on the Manchester South 
District line, with an arrangement for warming the compartments 
by means of hot water. Continuous pipes are attached to each 
carnage throughout the train. These are supplied with hot water 
from the engine, the result being a more evenly-sustained warmth 
than by the old foot-warmer. The system was tried in several 
first-class carriages last season, and answered admirably. 


A proposal is on foot to construct a new railway on 
the Durham coast, this scheme being distinct from the suggested 
new Manchester, Newcastle, and Glasgow line. There is said to 
be a large field of unworked coal on the coast which could be 
opened up if a railway were constructed from Hartlepool to Sea- 
ham, following the coast line, and thence connecting over Lord 
Londonderry’s private railway to Sunderland, where a new line to 
the docks would be required. At the last meeting of the Sunder- 
land Town Council a committee was instructed to meet the pro- 
moters with the object of a station being provided in the east end 
of the town. 


Ir would seem that some of our railways need more 
watching than they at present get. On Saturday morning, at an 
early hour, what is believed to have been an attempt to wreck a 
train was discovered at Tweedmouth, on the North-Eastern Rail- 
way. The engine of a passenger train from Berwick to Alnwick 
jolted against an obstruction, and an inspection showed that three 
railway sleepers had been placed across the line and fastened to 
the rails by a coil of signal wire, The plough of the engine was 
broken, but no other damage was done. This is the fourth outrage 
of the kind that has been attempted within a short time. o 
serious results have yet ensued, and no arrests have been made, 


On Monday evening, as a tram-car on the cable line up 
Highgate-hill was ascending towards St. Joseph Church, the 
gripper lost hold of the cable, and the car began to run backwards 
down the hill. It is stated that being a very cold evening, the 
driver was running alongside to warm himself, and could not 
recover his place quickly enough to put the brakes on. On 
reaching the end of the line, near the Archway Tavern, it ran into 
a small ‘‘dummy ” car standing in front of one of the larger ones, 
and totally wrecked it, the runaway car being also considerably 
injured. The shock knocked the stationary car behind the 
‘‘dummy ” off the line, and it ran away down Holloway-road for 
about 200 yards, causing great alarm, and finally coming to a 
standstill in the centre of the thoroughfare near the end of 
Elthorne-road, No one was seriously hurt, although the streets 
were crowded at the time. The Board of Trade recently gave 
notice that the licence to run the cable tramway would not be 
extended beyond the present month without a further careful 
inspection. 

Loca railway extensions are numerous in the South 
Yorkshire district this session. Further powers are being sought 
for in the new Parliament. The Midland Company contemplates a 
widening of its main line between Sheffield and Masborough. 
The company intends also to extend the new Chapeltown branch 
by a new line to be called the Wharncliffe branch, ing in 


NOTES AND MEMORANDA. 


In Greater London, 3185 births and 1864 deaths were 
registered last week, corresponding to annual rates of 28°9 and 
16‘9 per 1000 of the estimated population. 


GavGE and lamp glasses made with two kinds of glass, 
having different coefficients of expansion, are said to withstand 
greater and more sudden changes of temperature than others. 

Tue London death-rate last week was 17°7 per thousand, 
the average for the thirty-three great towns of Engiand and Wales 
being 18°8 2381 births and 1451 deaths were registered. Allow- 
ing for increase of population, the births were 190 and the deaths 
225 below the average s in the corresponding weeks of the 
last ten years, The annual death-rate had been 188, 18°4, and 
177 in the preceding three weeks. 


A Hampure gardener named Carl Theodor Geissler 
has, it is reported, solved the balloon problem. Ths invention 





has been reported upon favourably by more than one expert, and 
Herr Geissler has exhibited the model of his balloon iu Berlin, 
where it has been i ted b bers of the Aeronautic 
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Department of the army. Inform it resembles a torpedo. The 
car is as long as the balloon itself, and has a screw in front anda 
rudder behind. The screw is driven by a Daimler’s petroleum 
motor of aluminium weighing only 120 kilos., and makes 1000 revo- 
lutions in a minute. The rise and fall can be regulated by asliding 
weight, and by a ring which encircles the case. 


Some time ago, under an Imperial ordinance, a com- 
mittee was established in Japan for the investigation of the earth- 
quake phenomena, with the view of finding methods of predicting 
earthquakes, if possible, and of ascertaining the nature of con- 
struction, building, and otherwise, best calculated to resist the 
effect of the shocks. The Japan Parliament has granted 42,000 
yen for this year, chiefly for the purchase of various instruments. 
Some time ago it was announced that the committee, which is a 
very large one under the Tokyo Education Department, would be 
glad to receive any communication or suggesticn on the subject. 
Perhaps it may be suggested that engineers are quite ready now 
to enter upon the useful part of this investigation, namely, build 
buildings, 

A papreR on the laws of dilatation of gases under 
constant pressure, by M. E. H. Amagat, is given in a recent Comptes 
Rendus. Tables are given of coefficients of expansion of carbon 
dioxide under pressures ranging from 50 to 1000 atmospheres, and 
temperatures up to 258 deg.; and for oxygen, hydrogen, nitrogen, 
and air, under pressures up to 3000 atmospheres. For CO, the 
coefficient has a maximum at a certain pressure for each range of 
temperature. This maximum corresponds to a higher pressure as 
the temperature rises. For the other gases the coefficient decreases 
regularly as the pressure increases. As regards temperature, the 
coefficient of expansion of CO, for each pressure reaches a maximum 
at a certain temperature and then decreases. This temperature, 
Nature says, is the higher the greater the pressure. The more 
permanent gases behave as if they had already passed their 
maximum. 


An expenditure of some millions of francs is being 
made in the carrying out of extensive engineering works in Tunis. 
The new port of Tunis is nearly completed, and will be 
inaugurated next year. Of more importance are the works being 
undertaken at Bizerta, the situation of which is admirably suited 
for commercial and naval operations. When finished it will be 
one of the safest and most impregnable ports of the Mediterranean. 
There will be an outer and an inner port, this latter being situated 
npon the lake of Bizerta. The lake will be connected with the 
sea by a canal 60m. wide, and 7m. or 8m. deep, thus affording 
easy passage for vessels to the inland port. The earth extracted will 
be employed to fill in the old natural canal, and to level the 
surface of the country around, so as to permit of the extension of 
the new French town. It is expected that the works will be com- 
pleted in 1894. 


A paPER on electric oscillations was recently read by 
M. Pierre Janet, before the Paris Academy of Sciences, A gap iv 
a circuit containing a high resistance of some 20,000 ohms is 
bridged by another containing a coil resistance with self-induction 
and a bridge resistance without. The terminals in the same gap 
are also ted with a cond , and a Mouton’s disjoncteur is 
introduced in the circuit, rotating at a high speed. The differ- 
ences of potential between the terminals of the two resistances are 
measured by an auxiliary condenser and a ballistic galvanometer. 
It is thus possible to determine the form of the oscillations. On 
suddenly breaking the short circuit in the gap it was found that the 
ends of the resistance without self-induction reached a constant 
difference of potential in a series of oscillations which were always 
of the same sign, whereas those of the other showed a series of 
positive and negative oscillations. 


Tue total production of gold and silver throughout the 
world, according to Les Annales des Mines, is 206 tons of gold, and 
1477 tons of silver, representing a value of £26,320,000 for the 
gold, and of «37,360,000 for the silver. The countries which Fg 
duced the most gold last year were the United States, £6,880, 100 ; 
Australia, £5,080,000; Russia, £4,680,000; the South African 
Republic, £2,760,000 ; the British Possessions in Africa and Asia, 
£1,920,000 ; China, £1,080,000 ; and New Zealand, £760,000. The 
average aunual production of French Guiana, Germany, Hungary, 
Chili, Mexico, Venezuela, British Guiana, and Canada, oscillates 
between £200,000 and £280.000; while the countries which pro- 
duce the most silver are the United States, £15,600,000 ; Mexico, 
£10,840,000 ; Bolivia, £3,200,000; Germany, £2,760,000; Chili, 

,000 ; Spain and France, £440,000 each ; Central America and 
British Guiana, £400,000 each ; and China, £360,000. 


A LarGE dirigible balloon is being constructed at the 
military balloon works at Chalais-Meudon, under the direction of 
Commandant Renard. It will be similar in form to the La France 
of 1884-5, but longer ; measuring about 230ft. in length and 43ft. 
in its greatest diameter. By a new arrangement of motor it is 
expected tobe able to make headway against air-currents not 
exceeding 40ft. persecond—or 28 miles anhour. The motor is not 
fully described, but it will act either with gasoline or the gas of the 
balloon, giving an effective force of 45-horse power on the shaft. 
The total weight of machinery, with supply of gasoline, Xc., will 
be about 66 1b. per horse-power. Previously it has not been 








the parish of Darfield and terminating in the parish of Tankersley, 
near the sidings of the Wharncliffe Silkstone Colliery Company. 
The Manchester, Sheffield, and Lincolnshire Railway Company 
seek powers to construct eleven new railways, including one 
beginning at Sutton-cum-Duckmanton, and sing through Bols- 
over, Staveley, Netherthorpe, Scarsdale, to Glapwell; a line from 
Staveley Town to the old Speedwell Pits, a branch to connect with 
the Grassmore Collieries, the widening of the main line at Darnall, 
and other places, The London and North-Western Company 
repeats the notice for powers to make a new railway—to join the 
Manchester, Sheffield, and Lincolnshire at Woodburn Junction—by 
which it will gain access to Sheffield. The company is already 
in possession of running powers to Woodbourne, and the connec- 
tion now completed is the last link left to take it into the town. 
The Lancashire, Derbyshire, and East Coast Railway Company is 
to ask for Parliamentary sanction to deviations at Chesterfield and 
Bolsover, to make a new branch line connecting with the Mansfield 
and Worksop branch of the Midland Nailway Company. The 
company promoting the frequently-talked-of Sutton, Rotherham, 
and Barnsley Railway has given notice of their intention to apply 
for powers to make three short new railways age | throug 
poms Roberts, Denaby, Mexborough, Surnton, Wath, and 
ick, 





ible to make petroleum motors with a less weight than 150 to 
200 kilos. per horse-power. The screw will be in front, and a large 
rudder behind ; the former will make about 200 turns per minute, 
The first experiments with this balloon are, it is said, to be 
made in the early spring. 


At a recent meeting of the Chemical Society, a paper 
was read on ‘A Method of Measuring the Vapour Pressures of 
Solutions,” by Thomas Ewan and W. R. Ormandy. They described 
a condensation hygrometer for determining vapour pressures of 
solutions at ordinary temperatures. The hygrometer consists of a 
thin polished silver cup soldered to a stronger ring of brass, which 
in its turn is cemented into a glass tube by means of tinfoil and 
sulphur; the upper end of the tube is closed with a cork, through 
which pass a thermometer and an open tube carried down below 
the surface of the ether placed in the silver bulb, a side tube near 
the top being connected with an aspirator in such a way that the 
amount of air passing through the ether is under the control of 
the observer. The hygrometer is suspended in a glass vessel con- 
taining the solution under examination ; this consists of a cylindrical 
bulb with a long narrow neck, a narrow side tube through which 
the rod of a stirrer passes being sealed into the shoulder of the bulb. 
The temperature is determined at which dew first becomes visible 
on the silver bulb. 





MISCELLANEA. 
Tue Council of the Royal Agricultural Society have 


decided to offer prizes for oil engines in connection with the 1894 
meeting. 


Mr. James Taytor, of Sheffield, has been appointed 
metallurgist to the Government of New South Wales, at a salary 
of £1000 a year, with an increase of £100 a year; the engagement 
to last for five years certain. There were eighteen candidates. 


Messrs. GwyNNE AND Co. announce that they have 
removed from their late works, Essex-street, Strand, and Victoria 
Embankment, where they have been established since 1852, to 
much larger premises in Brooke-street, Holborn, E.C. 


AN important inquiry was held before the Cardiff 
stipendiary a few days ago as to the alleged unseaworthiness of 
a vessel en with grain at Odessa, Certain seamen refused 
duty, and claimed wages, which were allowed, with costs. 


Tue electric lighting of Hove was inaugurated on the 
28th ult, at the Hove Town Hall. The current was turned on by 
Lady Louise Loder, who was presented by the Hove Electric 
Lighting Company with a silver paper knife, suitably inscribed, 
as a memento of the occasion. 


Tue Accrington Town Council have decided to apply 
to the Local Government Board for sanction to borrow £10,000 for 
the erection and equipment of a technical school, and for £10 000 
to purchase land for and the establishment of a central electric 
lighting station, and for £1400 for the purchase of baths and 
wasbhouses. One half England will soon be technically teaching 
the other half. 


THE contract for supplying the whole of the condensing 
plant for the important electric light installation at Bristol, which 
was originally taken by another firm, has now been placed 
by the Bristol Urban Sanitary Authority in the hands of 
Messrs. W. H. Allen and Co., York-street, Lambeth, London, who 
will no doubt carry out the work within the short time yet remain- 
ing of the stipulated period. 


At a meeting of the London City Commission of 
Sewers, on Tuesday, it was stated by the engineer that in reply to 
a suggestion from him that the street gas lamps should be utilised 
for the electric light in such a way as to make the gas still avail- 
able if the electric light failed, the Gas Light and Coke Company 
had declined to accede to the proposal, and intimated their inten- 
tion, as soon as the lamp-posts were utilised for the electric light, 
to vacate them altogether. The matter was referred to the Streets 
Committee. 


Messrs. JonN Swat anv Son have recently issued a 
portfolio containing a number of specimens of half-tone and line- 
process reproductions of wash drawings, photographs, paintings, 
and sketches. These specimens show to what a pitch of perfection 
the various processes have now been brought by this firm for 
reproducing in delicate high finish the tone-process blocks for books 
and magazines, the less delicate but effective similar blocks for 
likenesses, buildings, and views for newspaper and journal work, 
and the line work for technical purposes, 


A SINGULAR accident took place last Saturday at the 
Valley Gasworks of the Bradford Corporation. An explosion 
occurred in the tar wells surmounted by purifying apparatus. 
The tar wells were destroyed and the superstructure. The roofs 
of surrounding buildings were wrecked, and the driver of a Mid- 
land locomotive, who was near, was blown off his engine by the 
force of the explosion, Two large retort-houses were rendered 
useless, and measures had to be taken at once to increase the 
mavufacture of gas at the other works in the town in order to 
maintain the public supply. 


WE have received from Messrs. Metchim and Sons, 
Parliament-street, S.W., copies cf their quantity surveyor’s tables 
and diary. This isa very handy and useful little book, 54in. by 
3in., containing a great number of facts, figures, building rules 
and regulations, names of metropolitan district surveyors, weights 
and sizes of materials, such as giass roofing, nails, bolts, and other 
things which the quantity surveyor finds it nece:sary to have con- 
stantly at hand. It has been revised and re-written by a Fellow 
of the Surveyors’ Institution, and although very cheap, even when 
bound in leather, is nicely got up and will be widely appreciated. 


Messrs. FisHER, RENWICK, AND Co. have completed 
arrangements to supply a regular weekly service of steamers to 
trade between Saltport, on the Manchester Ship Canal, and 
Victoria Wharf, on the Thames. The service was inaugurated on 
Saturday last, when the steamship Lodore left the Canal for 
London. The Lodore, one of a fleet of 22 steamers, is an iron screw 


. Steamer of 656 tons register, classed Al at Lloyd’s. She was built 


in 1878 by Messrs. Wigham, Richardson, and Cv., at Newcastle, 
and her dimensions are:—Length, 200-2ft.; breadtb, 28-3ft.; depth, 
14-Oft., the moulded depth being 14ft. 8in. It is proposed to have 
weekly sailing from each end. 


THE number and tonnage of British vessels respecting 
whose loss reports were received at the Board of Trade during 
November, and the number of lives lost, are as follows :—Sailing 
vessels, 54; tonnage, 12,202 ; lives lost, 59. Steamers, 7; tonnage, 
6019 ; lives lost, 269—including 115 lives lost in the Roumania and 
145 in the Bokhara ; making a total of 61 vessels ; tonnage, 18,221 ; 
lives lost, 328. The above is a record of “ reports received” in 
the month, and not of wrecks which occurred during the month. 
Many of the reports received in November relate to casualties 
which occurred in previous months. Casualties not resulting in 
total loss of vessels, and the lives lost by such casualties, are not 
included. 


Since the art of typewriting is daily increasing in 
popularity, and has thereby inci the inventive genius of 
America and Europe to produce typewriters of all sorts and con- 
ditions—practical and unpractical—it has been deemed prudent 
by the Council of the Regent-street Polytechnic to organise a 
series of illustrative lectures by representative experts on the 
various machines commercially on the English market, so that 
persons interested may have an opportunity of judging which 
machine best fulfils individual and universal requirements. The 
lectures will be delivered weekly from January to March, 1893. 
Tickets of admission and programme can be obtained free on 
application to the secretary, 309, Regent-street, W. 


Durine the Nicaragua Canal Convention Mr. Foster, 
the Governor of Lonisiana, said :—‘‘ Tpis project would bring New 
Orleans about 10,000 miles nearer to San Francisco. Then by whom 
shall it be built ? In my opinion there is only one answer—the canal 
must be built and controlled by Americans, and Americans only.” 
The chairman, in his reply to Governor Foster’s speech, referred 
to the tremendous growth of the United States and their all 
embracing productiveness :—‘‘ This giant,” he said, ‘* must be able 
to reach out on all sides, but in particular to India and the East. 
Our mission is peace, but we must have this canal, as it is neces- 
sary for the defence of our glorious Union.” Judge Jones then 
spoke on the diplomatic aspects of the question. ‘The canal,” he 
said, ‘‘ will bring us to the markets of 900 millions of people. If 
the work of construction is undertaken by a private company, the 
canal will be stocked and bonded for several times its cost. ~“Com- 
merce would thus be crippled by burdensome tolls ; while, if con- 
structed and controlled by the Government, all nations would be 
assured of reasonable tolls without discrimination. On the other 


hand, private control is almost certain to result in international 
— having their origin in exorbitant or discriminative 
to! ” 
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HEAVY AND LIGHT TUBE DRAWING BENCHES 


MR. S, PLATT, WEDNESBURY, ENGINEER 


DRAW BENCHES. 


WE illustrate by the engravings above two draw benches 
for the manufacture of cold drawn seamless tubes. The 
lower bench, in waich the stands are all bolted to retaining 
plates, being for heavy work, is especially strong in all its 
parts, and all the joints throughout, including the retaining 
plates and stands, being planed, makes the whole, when 
bolted together and bolted down to its foundation plates, 
very rigid and firm, so that the work can be done not only 
better, but faster than on an inferior bench. The driving 
wheel being in the centre of the bench instead of on one side 
allows the workmen to pass to the extreme end of the bench 
on both sides when drawing tubes, thus utilising the whole 
length of the bench, and being able to draw on the one side a | 
longer tube than if the wheels were on the outside of the 
bench. It may also be noted that the driving wheel being in 
the centre of the bench, the power is more evenly transmitted, 
and with less strain on the bench and the bearings than when 
the wheel is on the outside. 

The bench has a treble link chain, and both the links and 
the rivets of the chain are of steel, the links of the chain 
being drilled and also milled on the ends by tools specially 
constructed for this purpose. The bodies of the wagons on 
the bench are also of steel, and are carefully balanced so as 
to give a minimum of labour to the workmen in catching and 
releasing the same fromthe chain. The connecting bars and 
levers to the throw-out gear are under the bench, and thus 
clear from the feet of the workmen, and being carried to the 
die plate on each side enables the workmen to throw out the 
underground gear, and so stop the bench when necessary. 
The stems, mandrils, and dies, as will be seen, are carried by 
the front end of the bench. The upper bench, with the 
lattice supports, is intended for lighter work than the pre- 
ceding bench, and although not planed on the joints is firmly 
bolted together, and the chain, links, and rivets are of steel, 
and drilled and machined as in the heavier bench, although 
not so strong in section and not of treble links. The throw- 
ing out levers are carried up to the die-plate on each side of 
the bench, and the wheel is also in the centre of the bench, 
as in the heavier one, and either balanced wagons or pliers 
are made for gripping the tubes, as preferred. These tube 
drawing benches are made by Mr. S. Platt, of Wednesbury. | 








| 
AN AUTOMATIC STOP VALVE. 





THE illustrations, Figs. 1,2, and 8, represent Cooke’s patent 
&itomatic governor stop valve for winches, donkey engines, 
and main engine governors. This is being fitted to many 
steamers, especially those engaged in the coasting and 
continental trades, where the winches are frequently in use, 
the object being a considerable saving of steam by automati- 
cally shutting it off as soon as the load on the winch is 
removed. The wear and tear is also much reduced, as the 
excessive running usual in a winch after the load is landed is 
avoided. 

The illustration represents a valve for a 7in. winch, and 
the various parts are:—A suspending rod, B nut or suspending 
rod te regulate speed of winch without load, C compressing 





screw for loading phcsphor bronze spring, D cover to cylinder, 


E body of cylinder with valve seal for piston to close against, 





handle to give a steam opening sufficient to lift a full load 


E, phosphor bronze spring, F drain pipe, which may be | The drain pipe F can be led into the exhaust of the winch, or 


connected to winch exhaust, G 
metallic packing, H ball valve wit 


iston with frictionless or | the steam allowed to esca 
small passage for steam | comes into contact with the valve seat in 
when valve is closed, I valve seat, J gland packed cock with | escape 


; but as the piston G on lifting 
, this cuts off any 


of steam while the load is on the engine, if the piston 


V-shaped opening in shell, K handle of cock for regulating | should not be absolutely tight after considerable wear. The 
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inlet of steam as required, L lever to move valve if piston 
should not be used for any length of time. 






AUTOMATIC STOP VALVE 


The-ball ended valve H is held in suspension from its seat | 


against the force of the spring E, by the reaction of the 
pressure of steam caused by the load on the pistons of the 
engine under control. Any excess of pressure, beyond what 
is required to drive the machine itself without load, causes a 
corresponding lift of the valve. Upon the load being taken 
off by landing the weight, and the chain becoming slack, the 
pressure is removed and the valve instantly closes, leaving a 
small e for steam, which is sufficient to drive a winch 
without load about forty revolutions per minute. The revolu- 
tions running light can be increased if desired by turning the 
nut B slightly, which lifts the valve off its seat and prevents 


it quite closing. 
e opening in the shell of the meray cock J is made 
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valve and casings are made of gun-metal, and the spring of 
phosphor bronze. 








LeIcHTON Buzzagp Town Water SurrLy.—An artesi: n-bored 
tube well 144ft, in depth, bas recently been drilled through the 
Gault into the lower green sand formation, tapping powerful springs, 
yielding a minimum supply of 290,000 gallons per day without 
materially affecting the head of water. Messrs. C, Isler and Co., 
London, were the contractors, 

NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Staff engineers: ‘Ibomas 
Morris, to the Swiftsure, and Richard T. Serle, to the Vivid, 
additional, to date November 21st, John S, Sanders, to the Pt «be, 
to date December Ist. Engineers.—James M. Thompson, to the 
Emerald, and W. W. H. Rawlingson, to the Victoria, to date 
November 21st, John B, Butcher, to the Phoebe, to date Decem- 
ber lst, Arthur W. Turner, to the Renard, and Arthur F, Kings- 


V-shaped, so that it requires a considerable movement of the | north, to the Niger, to date December 2nd, 
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HIGH-SPEED VERTICAL ENGINE 


MESSRS, ROBEY AND CO,, LINCOLN, ENGINEERS 





fn 


HIGH-SPEED COMPOUND VERTICAL ENGINE. , service commence in lessthanaweek. The whole of the work 





THE engine illustrated is one of Messrs. Robey and Co.’s | 


Series 2 high-speed compound engines. These are princi- 
pally used for electric lighting, although some of them have 

n very successfully applied for working high-speed shafting 
direct for saw mills and other industries. The engine shown 
is one of the small sizes, and has a high-pressure cylinder 
Shin. diameter, low-pressure 14jin. diameter by 10in. stroke, 
and runs easily and quietly up to 300 revolutions per minute, 
developing at that speed up to 75-horse power. The larger 
sizes are made with automatic gear and balanced piston 
valves. It will be seen all the working parts are enclosed, 
and the connecting-rod big end runs in a shallow bath of oil ; 
the moving parts are by this means perfectly lubricated. The 
bearings are exceptionally large, and all the working parts 
have great strength and ample surfaces. While not com- 
peting in economy with their long stroke-trip gear engines, 
yet these engines are nevertheless worked with a very small 
consumption of steam, and are constructed for very long con- 
tinuous runs, and they are frequently combined on one bed- 
plate with a dynamo, to which they are coupled direct. 








THE STREATHAM HILL AND KENNINGTON 
CABLE TRAMWAY. 

THE completion of the cable tramway through Kennington 
and Brixton to Streatham Hill is an important event in the 
history and working of tramways in London. The London 
Tramways Company, which with one exception represents 
the largest tramway interest in this country, obtained powers 
in 1890 for converting the above length of about two and a- 
half miles, and working it on the cable system, the compan 
having proved, by most extensive inquiries all over the world, 
that such lines can be worked at a cost which is very much 
less than that when horses are used. The new line was 
officially inspected on Wednesday by General Hutchinson, 
on behalf of the Board of Trade, and he was so satisfied with 
the machinery, the roadway, and the arrangements for work- 
ing, that there is no doubt that the Board of Trade certificate 
will be in the hands of the company immediately, and 








has been carried out under Mr. W. W. Colam, M. Inst. C.E., 
who is to be congratulated on its successful issue. We shall 
publish full particulars of the line in an early impression. 








THE TROJAN BOILER TESTING PUMP. 


THE engraving below illustrates a small and neat little test- 
ing pump made by Messrs. Ransome and Marshall, Liverpool. 


| 
| 


pressure, the pressure gauge supplied being in accordance 
with the required maximum. 








| SMITH’S SHAFT COUPLING. 


|THE coupling illustrated by the engravings herewith is as 
| peculiar in its construction as it is simple and effective in its 
| application. It is made in one piece, but is so cut up by 
| thin coring, and finally by saw cuts, that the two upper 


| portions, those immediately under the nuts—shown in Fig. 1 


—are separated from the rest, except along one line parallel 


Fig. 1 





with the centre of the shaft. Before the slots left by the 
cores are made into complete cuts by a special machine tool, 
the coupling is bored, turned, and faced; when this is 
finished, the coupling although bored to fit two shafts of one 
diameter or of two definitely different diameters, may be 
made to spring on to shafts of slightly larger or of slightly 


Fig. 2 





smaller diameters. 


No keys are required, as the grip is 
sufficient for all purposes. The coupling has no loose fats, 
for the bolts and nuts need never be taken out, and wh u in 
place it is covered by a planished steel cover, as in Fig. 2, 


leaving no projecting parts. Messrs. Smith and Grace, of 


Thrapston, are the makers. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ENGINE DIAGRAMS. 

Srr,— May I venture, without running the risk of being said to 

ask “catch questions,” to request a little information from your 

| able correspondent, Mr. Bower, on a subject which has long per- 
| plexed me. 

| In combining diagrams from compound or triple-expansion 

| engines, the ordinary practice is to construct an imaginary dia- 

| gram based on the initial pressure, &c., the expansion curve being 


| @ hyperbola, or some other curve, p c® for instance. Inside 
| this curve the three real diagrams are laid. Now I know that a 
keen dispute has been fought out among engineers and professors 
as to the proper location of the real diagrams. Far be it from me 
to rake up this puzzle and worry Mr. Bower or Mr. Schonheyder 
or anyone else with it. 

The question I want to ask is this: The gaps or void spaces left 
on the theoretical diagram represent, we are told, waste—lost 
work, in fact. What becomes of this? 
| It will not do to say that cylinder condensation causes it, for 
| just the same gaps will be found if we use compressed air instead 
| of steam, and Professors Unwin or Smith or Reynolds, or anyone 
| having a small triple-expansion steam engine will, if they have an 
| air-compressing apparatus handy, find it a most instructive experi- 
| ment to run the engine first with steam, take diagrams, and then 
| run it while still hot a few strokes with compressed air of the same 
| pressure. They will find the gaps. and blanks almost identically 
the same for the air as the steam. It seems to me to be purely s 
thermo-dynamic question where the waste 
power, equal to quite 20 per cent. of the 








The pump is fixed upon a strong wrought iron tank. The 
barrel and plunger are of wrought iron; the valves of gur- 
metal, each valve having removable cep to facilitate examina- 
tion or grinding in, They are made for 2501b. or for 500 1b, 


theoretical, goes to. My own opinicn may 
not be worth much, but it is that it isa 
delusion to think that these spaces represent 
more than a very small loss. 
CoMPRESSOR, 
Woolwich Arsenal, November 5:h. 





ENGLISH UV. AMERICAN LOCOMOTIVES, 

Sir,—The Enoglishman bas now-a-days so 
many candid friends to point out to him his 
hopeless inferiority in matters commercial 
that it seems almost presumptuous to ven- 
ture to assert the contrary. ‘‘W. M. A.,” 
however, I think, takes a somewhat too 
sombre view as to the position of railway 
affairs in this country. 

Upon the assumption that American ex- 
press locomotives are infinitely more power- 
ful than those employed in England, he based 
certain conclusions making our present sys- 
tem of management appear in an unfavour- 
able light. But is this general assumption 
warranted by the facts? 

It is true there are in the States locomo- 
tives of very large dimensions, with cylinders 
up to about 20in. by 26in. and six coupled 
wheels anywhere from 4ft. 9in. to 5ft. 8in. 
in diameter, which are dignified by the 
name of ‘‘ passenger” engines, and which, especially on the moun- 
tain lines of the West, do very fine work ; but it is hardly fair to 
talk of these as express engines, for the number of trains worked 
by them at English speeds is infinitesimal, and with the present 
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strong feeling in America in favour of lower piston speed, it may be 
predicted that in the immediate future 6ft. Gin. wil! be the smallest 
diameter of driving wheels employed on roads that permit of really 
fast trains being run at all. 

Turning to expresses of the highest standard, what do we find ? 
Take “W. M. A.’s” own illustration, the Empire State express, 
This train is worked by the famous 897 class recently illustrated in 
THE ENGINEER, with cylinders 19in. by 24in., and coupled wheels 
6ft. Gin. in diameter, giving a tractive force of 111 Ib. per pound 
of effective pressure in the cylinders. Now, excluding the new 
engines at present being built by the North-Eastern, we have 
already in England four panies using engi with cylinders 
19ft. by 26in., and driving wheels from 7ft. to 7ft. 3in. in diameter, 
giving practically the same tractive force exactly as the New York 
Central engine ; and there is hardly a first-class railway in Great 
Britain which has not express engines with a tractive force of 
105 1b. or upwards. With these figures in mind, then, it is hard 
to see wherein the superior power of the really fast American 
engine lies. Then there is the item of weight to be considered. 
**W. M. A.,” as I understand him, seems to hold that weight per se, 
is a desirable object ; but surely, once we have got a well-designed 
engine, with good steaming qualities and plenty of adhesion, every 
additional ounce we put into it means only so much wasted 
material, and so much unnecessary wear and tear of the road. 

The Schenectady engine weighs 51 tons. Nine years ago Mr. 
Stroudley built at Brighton an engine with the same tractive force 
weighing some 13 tons less; in other words—and this isa point that 
seldom receives the attention it deserves—in every movement made 
in steam by the former, from the day of leaving the shops to the 
day of breaking up, the extra weight of a loaded English passenger 
coach must be accounted for before the slightest motion can be 
communicated to the paying load. Asa matter of fact, locomo- 
tives of excessive dimensions, except in very rare cases, such as 
the Mersey Tunnel, are not required at all on English railways. 

latform accommodation, which does not really enter into the 
question at all in the States, makes it impracticable to run trains 
of more than a certain length; but in any case, supposing it to 
be desirable to—as ‘‘ W. M. A.” suggests—amalgamate the 10 a.m., 
10.10 a.m., and 10.30.a.m. expresses from Euston, what is to prevent 
the North-Western Company from forming a gigantic train to- 
morrow morning, and putting a sufficient number of locomotives 
at the head of it to insure its keeping time? The aggregate con- 
sumption of fuel would scarcely exceed that of a single American 
engine—allowing, for the sake of argument, that an American 
engine exists which would be able to keep time unaided with the 
combined train, which I do not for one instant believe—nor would 
other expenses suffer much by comparison. 
. The real reason of our present system is doubtless that it is 
infinitely more convenient to the public to have a large number of 
trains. starting at all sorts of different hours, than to suffer from 
**W. M. A.’s” plan of making one train serve as many different 
places as possible, and a careful study of public convenience is 
always the surest road to prosperity. For example, in the above 
case, the combined train would either have to stop at Bletchley or 
not. Ifit did, the passengers now going north by the ten o’clock 
would be needlessly delayed, for a long stop would be necessary 
for a train serving so many large towns. If it did not, passengers, 
say from Oxford, would lose their present connection to Manches- 
ter and Liverpool, and that which they now get at Rugby for 
hundreds of miles right away to the north of Scotland. 

No doubt the Brighton Company if they chose could get more work 
even than they do at present out of their present engines, but 
their slow speeds could hardly be avoided by Michigan Central 
compounds or any other machine that could be built, for junctions 
would still have to be taken cautiously, and signals at danger 
could hardly be disregarded ; and unfortunately, the company have 
too long followed ‘‘ W. M. A.’s ” principle of never doubling a line 
until absolutely compelled, with the result that main line and 
subarban services jostle one another in hopeless confusion, and 
punctuality becomes an unattainable Juxury. It would be in- 
teresting te know the opinion of responsible officials, say at 
Croydon or Victoria, as to “ W. M. A.’s” thirty-coach expresses. 

The fact that continental countries give orders to locomotive 
builders on the Continent in preference to British firms is to be 
regretted, but hardly tends to show that we have in any way lost 
our position. Unfortunately, the extra cost of labour and 
carriage is against us, and we can therefore never hope to com- 
pete, for instance, with the Munich factories in South Germany, or 
with those at Winterthur or Zurich in Switzerland. The fact that 
so many continental engines of late years have been built more 
or less on English lines, and the universal admiration expressed 
for the British exhibits at Paris in 1889 point to the fact that the 
excellence of our practice is still recognised, though motives of 
economy and patriotism compel the foreigners to have their engines 
built abroad. As a matter of course, any of our big firms could 
build an engine from any design that might be offered them. It 
is merely a matter of business, and this, I presume, ‘‘ W. M. A.” 
will admit, although his closing sentences almost read as if we were 
in the habit of refusing contracts unless the engines to be built 
exactly accorded with our own private views as to what is theo- 
retically most perfect. Itis easy to imagine the outcry that would 
be raised in Belgium if, with the Cockerill Works on short time, 
the Government decided to come to England for locomotives. 
Naturally enough, very strong arguments would have to be used 
to convince the Belgian workmen that in the long run the 
country would benefit by getting its stock from Glasgow instead 
of Seraing. 

One word more as to the immense size of American engines ; on 
asking for explanation of it, I have been told, as most other people 
from this country have been apparently, that exigencies of climate 
require a very large heating surface. If this is really the ex- 
planation of the matter, is it not a little remarkable that the semi- 
tropical Southern States should use the same types of engines as 
are to be found on the blizzard-swept prairies of the North ? 

Inner Temple, December 5th. W. B. THompson. 





Srr,—I should like, with your kind permission, to say that I 
cordially agree with much that ““W. M. A.” claims for the 
American engine in his letter which appears in your issue of 2nd 
inst. As to the general controversy on this subject, I would point 
out that while there is no difficulty in defining the American 
standard locomotives, no one can at present determine or even 
indicate where the standard British locomotives are to be seen. 
Why is it that since the days of Stephenson there has been so 
little real progress made in the design of the locomotive in this 
country, and howisit that notwithstanding the undeniablesuperiority 
of the workmanship in the British locomotive, the American 
article is preferred in the open market? The reason why loco- 
motives in this country are not equal in power to those built in 
America is that with us locomotives are designed by the locomotive 
superintendent, while in America, as yet at least, they are 
designed by the locomotive builders. We have only to consider 
the enormous improvements which have been effected within 
recent years in the marine engine, both as regards the high speed 
attainable and the accompanying economy in the fuel consumed, 
and remember that shipowners have obtained these satisfactory 
results, not by endeavouring to scheme out their engines and hulls 
themselves or even by asking their marine superintendents to do 
so, but after making certain necessary stipulations as to speed and 
carrying capacity, by leaving competent shipbuilders and marine 
engineers to make out their own designs, on the understanding 
that they guarantee the speed of the vessel when built. 

Those who have had the opportunity of travelling in the States 
must have observed the very marked uniformity of design in 
American locomotives on different railways, as contrasted with the 
multitudinous differences in general types, and especially in 
details of our locomotives, these differences affecting the design 
in every part, from the shape of the chimney down to the manner 
of fastening the tires. 

I presume that no one will maintain that the railways on the 





American continent do not present as many difficulties to be over- 
come as are to be found on the railroads of this country; and is it 
not the case that about half a dozen well-designed types of locomo- 
tives could successfully operate every variety of trafficon any main 
line in either country? It would be most interesting and instruc- 
tive were some one to take the trouble to obtain the sections of the 
main lines of the United Kingdom, and thereafter tabulate the 
leading dimensions and weights, and show the varieties of designs 
with the various materials used in the locomotives employed to 
work similar lines and traffic. The great saving which would be 
effected by the standardising of the locomotive and other rolling 
stock on the railways in this country is one very good ground for 
advocating the acquisition of the railways by the State. But to 
revert, I do not believe that anyone who has taken part in this 
discussion has been able to define the British locomotive, and until 
this is done I do not see that any per t satisfactory conclu- 
sion can be arrived at. For my part I do not think that British 
standard locomotives have yet been produced, and I believe that 
they never will be forthcoming until our railway companies adopt 
a policy somewhat similar to that followed with such marked 
success by shipowners, and invite public tenders from locomotive 
builders for engines capable of fulfilling certain conditions; these 
engines to be built to the manufacturer's own designs, the quality 
of the materials to be used, and the maximum weight per axle only 
being stipulated. At present, when our locomotive builders get an 
order for engines fora home railway, they have to work strictly to 
the instructions of the locomotive superintendent of the railway, 
while for Colonial orders they have to work to the specification and 
drawings of the consulting engineer in London, who is often onl 

the mouthpiece of the resident locomotive superintendent thee 

The locomotives sent from this country to our Colonies are, 
therefore, not designed by our locomotive manufacturers, but as 
far at least as the vital leading dimensions, they are the ideas, 
often very antiquated ones, of the Colonial engineer, or of the con- 
sulting engineer inthis country. On the other hand, we find that 
American locomotive builders are almost always allowed to make a 
careful study of the local conditions and requirements of the line, 
and are free to send out their own design of engine which they 
may consider best suited for the traffic. When these American 
engines are set to work, it surely is not surprising that they are 
almost invariably favourably reported upon, use they are more 
powerful than those sent out from this country, which are generally, 
although erroneously, considered to be the best the locomotive 
builders here can produce. 

Civil engineers trained in this country are accustomed to allow 
a very liberal margin of safety in determining the maximum weight 
of engine which shall be permitted to be put on a certain section of 
rail, or to pass over bridges of a given strength, and our American 
competitors, free from these stipulations, have often taken advan- 
tage of this margin of caution, and placed engines on these lines of 
a heavier type, and consquently of greater power. It is easy to 
see when one engine is operating a longer train than another, but 
the amount of additional tear and wear on a roadway caused by 
an engine of greater weight passing over it is not so readily 
ascertainable. 

There is no doubt that had the design of our locomotives been 
left more in the hands of our locomotive builders, who are best 
able to collect and digest the experience of the railway companies, 
there would have been no necessity to adopt the dangerous and 
now too common practice of dividing our express trains into two or 
more portions, and running these at very close intervals of time, 
each with a complete set of train officials. For passenger traffic on 
our trunk lines we certainly want a new and heavier type of engine 
than any we have at present, and this may be obtained without 
necessarily adding to the maximum weight per axle, but rather by 
spreading this over a greater number of coupled or driving wheels. 
What we should aim at is not to increase the present highest 
speeds, but to endeavour to maintain a more uniform rate than 
hitherto with the heaviest trains, even when they are ascending the 
steepest gradients on our main lines. We have only to look around 
at the many types of miscellaneous locomotives at present at work 
on our railways and note the almost complete cessation of all real 
progress in locomotive design in this country, to warrant us in 
coming to the conclusion that the design of the locomotive has 
fallen into the hands of the wrong party, and that a locomotive 
superintendent’s chief aim has been too much in the past to stamp 
lis individuality on his engines, even although this may not add 
to their efficiency. 

Those locomotive superintendents who determine to insure the 
possibility of the traffic on their lines being efficiently and system- 
atically worked by maintaining in thorough repair their locomo- 
tives and other rolling stock, and who by recommending the pur- 
chase in future of their requirements in the open market to the 
manufacturer’s own guaranteed design, will not only deserve the 
warmest thanks of the shareholders of their ies by effecting 
a great saving with increased efficiency, but will at the same time 
do much to bring to light the standard British locomotive. 

December 6th. PROGRESS. 











THE FUTURE OF THE ATLANTIC. 


Srr,—I_ have read with great interest your article on the 
Atlantic Trade, and also the letters of your correspondents who 
uphold the speed of the few fast vessels of their native country 
engaged in the trade, yet do not mention any other method of 
keeping and increasing our Atlantic trade than by means of more 
and faster vessels. This by itself will not increase our trade to a 
ww g great extent, for it greatly — on the ports they call at, 
and whether those ports are accessible to the general public. The 
disadvantages of the Queenstown route, and the advantages of the 
Southampton, have appeared in your columns. What the Liver- 
pool steamship companies want is a port to correspond to South- 
ampton. The port which has struck me as the best is Pembroke. 
The reasons for my choice are: (1) That it is on the way from 
Liverpool to New York. (2) That it is in fairly good railway com- 
munication with London, which would be made better if the 
Atlantic trade went to Pembroke. (3) It is on a splendid harbour, 
accessible in the roughest weather. (4) The sea-going journey is 
not so long as to Southampton from New York, so we should gain 
time over our rivals. (5) The mails would be taken straight from 
the ship to the London train, avoiding delays in transhipment. A 
commodious pier would have to be erected on which would be placed 
a Custom-house and railway station, so that passengers would go 
straight from the boat through the Custom-house and into the 
Pulman cars, and be taken to London in a very short time. 

Northampton, December 6th. 





Sir,—Your leader on the above subject may be an unsavoury 
morsel to swallow ; but, unless we get ourselves into thorough good 
health, we shall have to partake of much more nauseous draughts 
before we have done with the matter. ‘Union Jack,” as a true- 
born Briton, seems greatly concerned by your apt and justifiable 
remarks, It is well that our faults and failings should sometimes 
be laid bare, as this class of medicine is absolutely necessary for us 
cold-blooded, apathetic Britons. It is so seldom that we find a 
man who has the courage to write as his convictions lead him. 
Facts are facts, and stubborn things to deal with ; but, if they are 
true, we must face them. 

Are we making the best of our opportunities? Are we carrying 
out the conditions necessary to our unique position, as carriers and 
caterers for the world ? e may be in front of our competitors, 
but they are dangerously near to us; the race is running to a dead 
heat, whilst we should always have a long margin tothe good. Our 
proverbial grumbling will not do much for us; but we must face 
the inevitable. 

Have done our best ? decidedly no! I think we have it in our 
power to do a t deal more than we have hitherto accom- 

lished, if we will but utilise all the resources we have at hand. 
y not beat the best record of the Teutonic—7 days 9 minutes 
—between New York Post-office and London Post-office? It can 
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be done. It isno use making statements unless we back them 
up by feasible propositi Here is mine, which I set out and 
sent to Sir Edward Watkin on the 31st October, having reference 
to the narrowing down of our postal time between New York and 
London vid Galway :—The distance between New York and 
Galway is acknowledged to be 2700 miles; it is also established 
that ocean greyhounds can be built—and are—to run an average 
8 of — knots per hour, equal to a little over twenty- 
three miles per hour. ence the distance between New York and 
Galway can be accomplished in 4 days 21 hours, Further, a 
railway runs from Galway to Dublin, by which, with very little 
alteration and suitable stock, the run to Dublin—126 miles— 
could be made in 24 hours. Now let us see what the result would 
be in shortening the times of our mail service. 

New York to London could be done in 5 days 12 hours—made 
up as follows :— 





Days. Hours. Min. 

New York toGalway .. .. ao eo oe a 2 
Transferring mail at Galway eo . aa 0 
aww to Kingstown .. .. .. . By , . * 
Transferring mails at Kingstown S% a 0 
Kingstown to Holyhead .. .. « Os o « 0 
Transferring mails at Holyhead... ~~ o> 
Holyhead to Euston—London .. e @. o. . BS 
Euston to Post-office ie ".. Jar 0 45 
Total .. a @ s 12 0 

Teutonic’s best time oe 0 9 
Proposed _route.. os. 12 0 
Saving a ree 


This looks as if THe ENGINEER was right in its strictures on our 
present policy. I hear someone say we cannot make Holyhead 
from Kingstown in three hours, We can, by putting into service 
a 20-knot steamer. Would not this relieve our German friends of 
their share of the mails, and leave us a margin of good, well ahead 
of our competitors ! 

A further advantage would be gained for the Scotch mails by 
making a junction between Mullingar on the Midland and Great 
Western Railway, and Dundalk on the Great Northern of Ireland, 
thereby enabling the mail to run on to Donaghadee, thence by fast 
steamer—about one hour's run--to Port Patrick, and on to Glas- 
gow by rail, the mails reaching there about the same time as the 
London mail, 

As to the feasibility of this scheme there is no doubt. The only 
question is whether the apathetic Briton will finance it or permit 
his German competitor to gradually beat him in the race for 
supremacy. It would be necessary for a new company to take it in 
hand with sufficient enterprise ond 0 sound capital, As a paying 
concern it would be second to none. 

The short sea route would insure its passenger traffic, and the 
shortness of time would insure its retention of the mails absolutely. 
The advantages are manifold in a number of directions, and let us 
hope that all true Britons, ‘‘ Union Jack” included, will put their 
hands to the work, and get it completed as soon as possible, 
Pardon the length of this letter. JOHN Batey, 

Dublin, December 4th. 


FREE TRADE, FAIR TRADE, AND NO TRADE, 


Srr,—I do not think I misunderstood Mr. Evans’ point about the 
effect of a two-shilling duty on corn, on the price of the loaf, but 
my contention was that he arranged the values in the example he 
gave to suit his particular views, and that a man from the other 
camp could have so rea the values in this example so as to 
show that the price of the loaf would not be affected at all by a 
two shilling duty. I still fail to see how an artificial increase of the 
price of corn is going to retard and accelerate the alterations in 
the price of the loaf, and always to the disadvan of the con- 
sumer. The human element depends so much on the conditions 
under which nations live and are governed, that I do not think it 
can be considered as a constant, and it was of this that I wrote, 
and not of human nature, as Mr. Evans seems tosuppose. In the 
twenty years that have — since Mr. Mill died the problems 
of life have been iderably changed, and looking at the position 
of English agriculture to-day, I do not think anyone can say it has 
changed for the better, that is to say, [ think that the agricultural 
class are worse off to-day than they were in the early seventies. 
In view of the great reduction that is yearly taking place in the 
ac e under wheat, it cannot be long before our wheat produc- 
on inane entirely ; and, apart from other disadvantages, 
this will throw many more unskilled labourers into the ranks of 
the unemployed and, as a nation, we shall be entirely dependent 
on the fact of our Navy retaining the supremacy of the sea, as to 
whether we live or starve in the next war. 

I do not believe that the expedient of wholesale reductions of 
rent would avail, as, if we look at the farms in the New England 
States, where the land belongs to the piers generally, we find 
that the farmers are being ruined, and that thousands of farms are 
unoccupied, from what, I understand, is the same cause that has 
brought ruin to our farmers—low prices. Of course, in the United 
States the effect on the country, as a whole, is not so serious as 
here, as, ee oe the question of supply in time of war, the 
result of farms being given up in the Eastern States will cause the 
supply of agricultural labour to migrate West, and, on the whole, 
the class will not be diminished in numbers, and if a few are 
unable to go West, there are many more chances of their finding 
occupation than in this country, where the diminution of cultivated 
land acreage means a large increase of the unemployed. 

My view is, that a small tax on foreign corn would encourage 
the farmers to increase the wheat acreage, by showing that the 
country did not intend to allow its backbone to be broken without 
making an effort to prevent it; and I think the proceeds of this 
duty might be devoted to the advancement of agricultural science, 
so that we might be able to get the greatest production possible 
out of our limited acreage. 

I cannot agree with some of your correspondents who are in 
favour of rigidly protecting British industries, as the general 
superiority of native workmanship over foreign seems to me suffi- 











cient protecti sfactory immigration law seems more 

necessary at present than a tariff Bill, and certainly ought to 

prosede i. Sac Tor. 
November 30th. 





ENGLISH AND FOREIGN EXPORT PRACTICE. 


Sir,—I have read the letter signed ‘‘ Fair Rations” in your 
issue of the 25th of November. I not only agree with “ Fair 
Rations” that English manufacturers are not half so black as 
Messrs. Birch and Co. paint them, but I go one step further, and 
suggest that Messrs. Birch also give us their opinion of the effect 
on our foreign trade of the conduct of certain middlemen, 
whose mode of doing business does more to injure the credit of 
English manufacturers than any deficiency on the part of the 
latter in the design and construction of Poe cases, 

Although not myself a manufacturer, fom very closely identified 
with them, and for the past twenty-five years have had large 
quantities of machinery made for me for att parts of the world, 
and I cannot say that I have had any reason, asa rule, to com- 
plain of the packing. I would rather, however, have a good 
machine imperfectly packed than a bad machine well packed, and 
I have never yet found an export agent who was prepared to con- 
tribute out of his ket the cost of any extra packing; but 
manufacturers are asked times out of number to give in the cost of 
packing without charge, in order, as the agents say, that they mo~ 
secure the order. 

As for the alleged superiority of our foreign rivals in getting out 


estimates, I will admit that they excel in the matter of verbosity, 
but as they have not had, as a rule, much to do in inventing or 
developing the machinery specified, but had the English models 
to dilate upon, they can afford to give in this extra free. 

But there is a far more important side to this question than that 
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ther the strength of packing cases or the literature of speci- 
on. If foreign buyers would, when, as is often necessary, 
only put themselves in the hands of responsible agents, there 
would not be so many complaints as to buyers getting either the 
wrong machine or machines inferior in — to that specified. 
In many cases such an intermediary as the export agent is 
absolutely eng f but if Messrs, Birch and Co, will excuse my 
saying 80, I think foreign buyers in many cases go out of their 
way toadd this item of expenses—over and above packing cases—to 
the manufacturer. If this is not so, how is it that manufacturers so 
often in the first place receive inquiries direct from foreign users, 
and after giving them full information, receive perhaps a dozen 
inquiries from agents—out uf these, perhaps, three-fourths being 
from foreigners settled in England. Now, if Messrs. Birch and Co.’s 
reflections on English work be true, a do these foreign gentle- 
men hanker so much after our work and specifications 

A friend of mine some years ago visited one of our Colonies. 
He was not an engineer, but he knew that I was connected with 
the class of machinery he saw working at scme iron works there, 
go he politely remarked to the owner—‘‘ Ah! one of my friend 
Tweddell’s installations ;” the answer was emphatic, ‘‘ Tweddell be 
* * *.” Sorrowful and ashamed of his countryman, my friend 
collapsed, and on his return told me his experience. I need only 
add that the machinery had never been bought from me or my 
agents, but had been sent out by some export house as being the 
same thing as T'weddell’s, or on same system. In such cases the 
puyer abroad probably pays quite as much as if he ordered either 
direct from a leading maker or through a responsible agent. I do 
not for a moment wish to minimise the important position of a 

agent; he is not only useful but often positively ornamental. 

I would also point out that, even supposing Messrs. Birch and 
Co,’s statement as to the incomplet of our specifications to 
correct, this is as nought compared with the brevity of some of 
the inquiries we receive from abroad, in which a postcard often 
suffices for a request for information which it would take a 
pamphlet to answer. : d 

In conclusion, I have had many years’ experience of foreign 
works and their ways, and while I admit that owing to our policy 
of open-handedness in giving information we have now many 
rivals, I am still prepared to put my money on the English manu- 
facturer so far as the contents of the packing cases are concerned ; 
and if buyers will pay for any extra packing required, I think that 
even in this high branch of the arts we could hold our own. 

At the risk of occupying too much of your valuable space, I 
would ask one question : If English manufacturing engineers are so 
far behind their continental rivals, why do export agents insist as a 
rule on having no names but their own on the goods they sell? Why 
not simply take their commission, and let the makers bear their little 
crosses themselves ? As to lack of enterprise and of giving alternative 
designs for special work, this is easily alleged, but very difficult to 
prove. My experience is directly opposed to this stat t. I have 
no doubt Messrs. Birch and Co, pose as the candid friends of our 
English manufacturers with the best of intentions ; but if foreign 
buyers would take the precaution of not believing every wandering 
traveller who pretends to act for leading firms, but communicate 
with them direct, or through a firm of a? who will iy both 
manufacturer and buyer in the right path, there would no longer 
be any ground for Messrs. Birch and Co.’s pessimistic reflections, 
I trust that 1 have shown that, if we are going to the dogs, it is not 
all owing to the manufacturer ; and I therefore have ventured to 
speak for a class for whom I have the greatest sympathy and 
respect. The producer is in a bad way just now ; but when those 
who sell his goods turn upon him also, and join the general chorus, 
that it is only necessary to be a foreigner in order to excel, then I 
think it is time to enter a protest. RaLpH Hart TWEDDELL. 

Westminster, December 5th, 











NOTE UPON SCREW PROPELLERS. 


Srr,—Even bad circumstances permitted my presence at the 
discussion of Mr. Walker’s paper at the Institution of Mechanical 
Engineers—to which I had a courteous invitation—l could have 
said nothing to the Bigs ge so long as the ‘old Admiralty 
formula” was assumed to give the value of the “ coefficient of 
performance.” There must have been a preliminary skirmish 
upon the law of the resistance, as 1 hold the former infers a 
law of the resistance that is wholly untenable and incorrect, and 
as such, has entirely vitiated every investigation of the subject 
hitherto made. I notice, however, Professor Kennedy gave some 
explanations on engine friction—‘‘ the result of his investigation 
was that the friction of an engine was constant.” I presume 
Professor Kennedy gave some illustrations how it was possible 
to determine the quantity named ‘‘ Morin’s constant,” first 
investigated by the late distinguished mechanician, and for 
which, for long, I have been trying to obtain recognition, on 
account of its great importance in such questions, The Iris 
trials were singularly illustrative of this; but the Admiralty 
formula at bottom, only made more mysterious by Professor 
Réech’s mistaken assumptions, and Dr. Froude’s ingenuity in an 
adaptation of them, speedily involved everything in the old 
Egyptian darkness, 

In my letter—THe ENGINEER, November 4th—I gave the third 
relation of power and speed for the fifth set of Iris trials, 
generally, as E = C N 10‘¢—”V., and, specially, for that ship 
E = & 839 N 10 *65V. 


E 
Now, if we put these in the shape N= C 10(¢—»)V., and take 


the logarithms of the members, then 4 = Log. C + (a-n) V, and 
the special case 
For Iris V. Log. d = *7665 + °0625 V. 
Like investigations in the other trial sets give, as in the 
following :— 


For Iris IV. Log. i. 5943 + ‘0707 V. 
cs gh RR org “6465 + *0675 V. 
a a oe "6888 + “0701 V. 
aos A ge “6815 + *0805 V. 

Now, the first term of the second member of these are simply 
the values of this quantity /, Morin’s constant; made manifest by 
the logs. of the steam pressures upon the pistons, which would 
Just overcome this, the initial friction of motion; which, as Pro- 
fessor Kennedy states, being constant, when multiplied by N, 
the revolutions and double stroke per minute, the product would 
be the indicated power due to the resistance overcome, at the 
various piston speeds, Now, a unit piston pressure f, upon the 

2 


pistons of the Iris, at N revolutions, would develope am «SR, 

indicated | a (Watt’s units; and, in Iris, double engines, 
8 

Log. 2 21,010 = ~ 1 6813), so that. 


In tris V. Log. = ty Pa = Log. 12°17. 
IV. 9 1 = °5948- ” = ‘9180= ,, 8185. 

Il » » = “S08 0 = ‘9662= ,, 9°28. 

TI, 55 95 = °5888- ” } = ‘9075 = ,, 8°08. 

» 1» = 5815 -( ” = "9002= ,, 7°95. 


These, then, are the values of /, which, obviously, are not con- 
stant. If the friction of the engines is constant, which is not 
doubted, then there is more than friction to be taken into account, 
and we must seek the cause of the variation in the propeller altera- 
tion, or other sufficient cause. 

_ In these five cases, we also demonstrate the truth of the proposi- 
tion which I enunciated in the following terms. The power to 
propel the same vessel, under the same circumstances, at different 
speeds, varies as the product of the work done on Morin’s 
constant, at the various speeds of piston, multiplied by an exponen- 


tial factor of the form 10 («—™ v- or, in symbols E=C N10 (@—V 
a 8 
Where C = 21,010 
And log. C = — 1°6813 in Iris. 
iven the full calculation for Iris V., we may 


I have already 
y that of Iris II., as follows :— 


further illustrate 








Tris II, 
Formula E = 3°88 N 10 0701 V- 
Speeds. Revolutions. Powers, 
¥ N. E. 
15°78 88°89 -- 4368 
14 52 81°18 ee 
11 58 oo « Oe «- 1637 
Speels V= 15°78 .. 14°52 .. 11°58 14 56? 
Then ‘0701 V = 1°1027 .. - 10179 .. 8118 -. 10207 
Add log. N = 19489 .. .. 19095... 18134 -. 19095 
Add log. 888 = °5888 .. “5888 .. ‘ -. °5888 
Sum orlog.E = 8 6404 .. .. 8°5162 .. 8°2140 -- 85190 
-.E= 4869 3283 .. 1687 .. .. 8804 
By dataE = 4868 . 8306 .. 1637 . ? 


In the last column is shown: if the second speed had been 
one twenty-fifth of a knot greater, the agreement between the 
formula and data would be perfect. In the present case, but for 
wasting space upon a trifling matter and side issue, it could be 
shown the error lies, principally, in the indicator diagram mean 
pressure for the high speed. 

I will now refer to the second power and speed relation, which I 
illustrated by the Iris V. data, viz., E= )V10¢¥: which, written 


E E 
as y=b 10¢VY on taking logarithms, gives log. v= log. b+aV. 
For Iris V. log. 7 = 1°4186 + -0663 V, and for all the series. 


For Iris V. Log. : = 1°4186 + -0668 V. 
IV. as 1°2445 + ‘0734 V. 
aa 1°3057 + °0707 V. 
3 1°3316 + °0707 V. 
yo OL = 19896 + 0824 V. 


In these equations, the first term of the second member is the 
logarithms of the initial torque, in the shaft, when the vessel just 
begins to move, only measured in Watt's horse-power units. For we 
have 


niu 


Iris, double engines, d and s, 
diameter and stroke of high- 
pressure cylinders, 


2d2s 
Log. b = log. 21,0104 
Where N = m V 10"V- 
And P+rp=/f10¢-— Vv. 
Next, by taking the product of the members of the two last 
equations, the axiomatic formula 


2d2s P 2Qd2s . = . 
= “4 -_ V10e«V =) V10eV 

E aioio § (P +P) gives, E 21,0107 ™ 10 
as above. We may thus enunciate the foregoing relation of power 


and speed in the following terms. For the same vessel, under the 
same circumstances, the power for different speeds, is equal to the 
product of the initial torque of the shaft, multiplied by the = 
of the vessel, and by an exponential factor of the form 10 ¢ V- is 
initial torque, multiplied by the exponential factor, i.e., ) 107% 
is the true form of the important quantity defined as the resist- 
ance; and when further thultiplied by the speed, we obtain: 
E=b V 10 the relation of power and om as in the foregoing, 
for which another simple reading is: the power varies as the 
product of the yuantity factor b V into the intensity factor 10 ~¥ 
Again, it has been stated the true form of the resistance law 
is R=}510¢V, or, by taking the logarithms of the members, 
Log. R = log. b + a V, which, differentiated in regard to V, gives, 
a a =a. The whole theory of the matter may be evolved 
from this simple proposition: The differential coefficient of the 
logarithm of the resistance, with respect to the speed, is a small con- 
ditioned constant quantity. ‘ 
Glasgow, November 12th. RopertT MANseL 


ADULTERATED OXYGEN. 


Sir,—The employment of oxygen, for the limelight and other 
purposes has increased enormously since the commercial introduc- 
tion of the Brin method, by which the gas is separated from 
atmospheric air by a now well-known chemical process. The gas 
so obtained is practically pure, analysis showing that as now 
supplied by the Brin Companies it contains on an average 95 per 
cent. of oxygen, the remaining 5 per cent. consisting of inert 
nitrogen. 

The success of this comparatively new industry has been so 
marked that as a natural result competitors with rival processes 
have come forward, Some of these met with failure at an early 
stage of their career, but others are supplying oxygen to the public. 
This is by no means a state of things to be deplored from the con- 
sumer’s point of view if the product from the one source is as good 
as the other, for benefit generally arises from healthy competition. 
But when the rival product turns out to be not oxygen, but a half- 
and-half mixture of oxygen and air, with a slight excess of the 
latter, the competition is of a decidly unhealthy character, and is 
correspondingly bad for the consumer, I recently obtained a 
sample of gas from a dealer, which, on testing with a Hempel 
absorption pipette charged with metallic copper and ammonia, I 
eat te be a mixture containing only 60°6 of oxygen. I next 
tested the illuminating value of this highly-diluted oxygen with a 
limelight jet, and for sake of comparison, placed by its side a pre- 
cisely similar jet a with Brin’s oxygen, and, as might have 
been expected, the light pene 5 the former was little more than 
one-half as intense as that afforded by the latter. With the good 
oxygen the lime was quickly pitted, whilst the other showed no 
symptom of destruction, It is also to be remarked that the con- 
sumption of the diluted gas is, for a given period, about one-third 
more—striving with both jets to get the best possible light—than 
that of good oxygen. On the same principle, a mountaineer at 
a high altitude will pass more rarified air through his lungs in 
a given time than he will when he is in the valley breathing that 
which contains the normal quantity of oxygen. 

As this matter is of great importance to many workers, I trust 
you may be able to find room in your valued publication for these 
words of necessary caution. 

T. C. HepwortH, 
Author of the ‘‘ Book of the Lantern,” &c. 

45, St. Augustine’s-road, Camden-square, N.W., 

December 6th. 


MONITORS. 


Sir,—At a time when we are just completing our first unmasted 
squadron of high-freeboard battleships, it is curious to find THE 
ENGINEER advocating reversion to the monitor type. As to the 
merits of itors as coast defenders it is surely needless to argue ; 
it will be time enough to consider these when we have a sufficient 

ber of defenders. As coast attackers there is some- 
thing to be said for them. It seems obvious that a fleet of modern 
battleships can never venture to attack a first-class fortress, as the 
French fleet is represented to have done in Mr. Laird Clowes’ 
clever story of the Mary Rose. A fleet of monitors might do so 
with some prospect of inflicting as much damage as it sustained 
This is what monitors were originally designed for. In this service 
they could be protected from the ram and the torpedo, the two 
weapons whose attack they especially invite, from the ease with 
which they can be run over, their very small reserve of buoyancy, 
and their inability to carry an adequate quick-firing armament, 
The extreme vulnerability of modern battleships which you justly 
condemn arises, I venture to think, not so much from their unlike- 














ness to monitors, as from the tenacity with which the monitor 


system of panton is adhered to. The Royal Sovereign is, 
except for the patch of 4in. plating on either side, nothing but a 
monitor, with a huge unarmoured structure built on to it. If we 
could but make up our minds to abandon the costly, cumbrous, 
and useless belt, and the worse than useless redoubts, we might 
have a ship that should be as well protected as the monitor you 
describe, and yet be free from the monitor’s inherent defects. Our 
present object seems to be to carry the maximum of armour with 
the minimum of protection. G. W. Coss. 
Caldicot, November 30th. 


A NEW VIEW OF THE LONDON WATER QUESTION. 


Sir,—Under the above heading in your leading article of last 
week you draw attention to the over-estimation by some of the 
London water companies of the population in their area of supply. 
It is very interesting to compare some of the estimates published 
by authority of the Registrar-General in the weekly return of 
— and deaths immediately before and after the census of 








Estimated Population Populati Dee! 
before Census. after. estimated. 
«» 4,492,707 .. 4,221,452 271,255 
e- 125,589 a 115,606 9,933 
235,171 222,049 18,122 
469,003 429, 89,097 
158,266 142,581 15,685 
252,217 212,662 39,555 
103,269 ° 94,496 8,773 
620,443 517,116 108,327 
251,024 198,717 52,307 
151,158 182,010 19,148 
246,101 216,988 .. .. 29,168 
Hull eo ceo 219,812 .. .. 200,084 .. .. 18,878 
It will thus be seen that the population estimated on the hypo- 
thesis that the rate of increase in the last intercensal period had 
been maintained since 1881 was fallacious. om 


December 6th. 





GAS METERS AND GAS ENGINES. 


Sir,—A number of gas engines were recently at work in an 
exhibition in London, and managed to ‘‘run up” a good gas bill 
for the promoters. ‘T'o each gas engine asmall meter, the property 
of a gas company, was attached, and the gas which supplied these 
meters had, in the first instance, to pass through large meters 
which register the whole consumption in the building. During 
the ten days of the show about fourteen Bray’s No. 1 lights were 
used for only a few hours, but at the end of the period the seven 
meters attached to the different gas engines registered a total of 
65,600ft., whilst the large meters through which the gas in 
the first instance had registered 112,100ft. Is it possible that the 
fourteen common lights referred to, which at the most were alto- 
gether alight for, say, 60 hours, could have consumed the difference 
of 46,500ft? One solution offered is that the “suction” bags of 
gas engines, when placed near to the meter, suck the gas through 
without its being registered; but this seems improbable. Of 
course we must allow for a certain waste in the gas travelling 
through a lot of pipes after leaving the principal meter; but an 
escape of, say, 40,000ft., in almost any building, would be observ- 
able. We shall be glad if anyone having had experience will 
enlighten us on this matter. 

Wellington-street, December 6th. R. D. 





DIE EISENBAHN-GELEISE. 


Sir,— In your issue of November 11th, page 418, I find under the 
heading of ‘‘ Literature,” a criticism of Mr. A. Haarmann’s 
excellent book, ‘‘ Die Eisenbahn-Geleise,” to which I beg to make 
some remarks. When your critic says that the author “‘is nota 
mere theorist, but has a practical knowledge of railways, so far as 
their use in mines is concerned,” it may be allowable to state that 
there is of course no doubt whatever about the first part of this 
sentence. As to the restriction made in its second part, perhaps 
the hint will be of some use to your readers that many years since 
Mr. Haarmann has been in our country one of the chief promoters 
of progresses in matters of permanent way, not only so far as its use 
‘*in mining is concerned,” but for all kinds of track, and especially 
for main lines. Mr. Haarmann—who since 1872 has been the 
general manager of one of the leading German iron and steel 
works in the manufacture of rails, sleepers longitudinal and trans- 
verse, fish plates, and ready set-up permanent way on the Haar- 
mann and other systems—has also originated the Museum of 
Permanent Way alluded to by the critic, and so well and favourably 
known to the railway men here and abroad. TH. PETERS. 

Berlin, November 30th. 


GREAT NORTHERN RAILWAY WIDENING WORKS. 


Sir,—In your last week’s issue you published details of a bridge 
for the Great Northern Railway at Harringay, attributing the 
work of the same to Mr. Lovatt. For your guidance, we may in- 
form you that although Mr. Lovatt has had a large contract at 
Harringay, yet the details of which you showed a very good 
drawing were made by us at our James Bridge Works, under a 
contract with the Great Northern Railway Company direct. We 
also supplied the large viaduct, of which the bridge referred to 
forms a part. Perhaps you will kindly publish this in your next 
week’s issue. 

We may say also that we were the manufacturers of the iron 
roofing for the electric sheds, both at Walsall and Oxford, both of 
which have been published in your valuable paper. 

W. QUANCE. 


Birmingham, November 24th. (For E. C. and J. Keay.) 





HYDRAULIC SIGNALLING. 


Sir,—In reply to Mr. Harry Pollitt’s letter in your issue of last 
week, I would say that in my criticism of the table of temperatures 
of solidification of mixtures of glycerine and water, to which he 
refers, I might perhaps have more fitly used the word ‘‘ omission” 
instead of ‘‘error.” The minus signs are absent in the tables, and 
from personal experience I am well aware how easily mistakes may 
occur in changing Centigrade to Fahrenheit values if the signs be 
neglected. 


December 5th. Your REVIEWER, 


PATENT LAW IN EGYPT. 


Sir,—It may interest many of your readers to learn that means 
are now available for the protection in Egypt of inventions patented 
in this country. An essential requirement is the registration at 
Cairo of a copy of the foreign patent, together with the specifica- 
tion thereto. No.1 on the newly established register relates to 
Mr. M. J. Paul’s appliances for coaling vessels, described as having 
been patented in Great Britain, France and elsewhere, and is 
gazetted in the official journal of the 7th ult. 

London, December 2nd. G. G. M. HarpincHaM, 








THE YORKSHIRE TRADES EXHIBITION, which commenced at the 
Norfolk Drill Hall in October, closed last Saturday. It has 
been a very great success, the ‘‘ gate” money being £1564, and as 
5 per cent, was promised to the Medical Charities of Sheffield. - 
the Mayor has received acheque for £78 4s. to be appropriated 
to that purpose. The Sheffield industries were not at all 
adequately represented. One branch, in cut and engraved glass, 
was for the first time brought prominently to the front. Mr. 
Joseph Benson, Excelsior Glass Works, Charles-street, Sheffield, 
obtained a gold medal for a magnificent salad bowl and fruit dish, 





which excited great admiration, 
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MID-SUSSEX WATERWORKS, BALCOMBE 


MR. JABEZ CHURCH, M. INST. C.E., ENGINEER. 
(For descruption see page 509) 
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RIS.—Borveav and Onevittet, Rue de la Banque. 
BERLIN.—AsHER and Co., 5, Unter den Linden. 
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kseller. 
NEW YORK.—IwrernationaL News Oompany, 88 and 85, 
Duane - street. 








PUBLISHER'S NOTICE, 


The Publisher of TH# ENGINEER desires to state that, following the 
wactice of recent years, @ SPECIAL NUMBER will be issued next 
Friday, 16th inst. The number will be mainly devoted to a profusely 
illustrated description of the Great NortaeRn RalLway Loco- 
MOTIVE AND CARRIAGE Works aT Doncaster. Thanks to the 
courtesy of Mr. Patrick Stirling and his staff, unusual facilities have 
been afforded for the preparation of a thoroughly complete description 
of these extensive Works, the Tools, and Methods, 

Among the illustrations will appear engravings of every type of 
locomotive on the line. Of all the locomotives running in England, 
or perhaps in the world, none are more striking than the splendid 
Outside-cylinder Express Engines designed by Mr. Stirling more 
than twenty years ago, and still unrivalled for speed and economy. 
Special photographs have been taken of one of these Engines, and 
from these has been prepared an engraving in the highest style of 
art. This will be wsued as one of TWO SUPPLEMENTS with the 
Special Number, and will be found, if ible, superior to the 
plate of “ The Marchioness of Stafford,” published with the Specal 
‘Number of 1888, and the North-Hastern Compound Engine, pub- 
lished with our Number of March 7th, 1890, and will form a 
companion plate to these last. : 

The Second Supplement will consist of Sectional Drawings—fully 
dimensioned—of the Engine. The Special Number will also eontain 
other matter of interest. 

As this issue of THE ENGINEER will possess interest for an abnor- 
mally wide circle of readers, it will present unusual advantages to 
advertisers. Application for space should be made on or before 
Monday next, the 12th instant, at the latest. 

ORDINARY EDITION, 6Gd., POST FREE, 6)d. 
Fine Paper edition, with supplement folded on roller, 1s. 3d. post 


free. 
Thin Paper edition, printed for foreign circulation, 1s. post free to 
any country in the Postal Union, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, \ ENGINEER NEWSPAPER, 


*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 

Sore request correspondents to keep copies. 

*," AU letters intended for insertion in Tat ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice whatever 
can be taken of y communicati 

J. H. (Cardiff).—See ‘* Revue Universelle des Mines,” vol. xir., or apply for 
part published as pamphlet by C. Borrain, 9, Rue de Saints Peres, Paris. 

Sovuruport.— We recently received from Southport a letter card which had 
been closed up before the intended communication had been written. It 
was blank. 

G. H.—It was just as likely that a speed of eighty miles an hour for a 
emtinuous run of 118 miles could be attained in 1845 as in the present day. 
Of course, the story is not true, but very high speeds were reached on the 
Great Western Railway ; and with light loads, there is no reason why a 
little engine should not run as fast asa large engine with a heavy load. 
Hverything depends on how often the driving wheels can be made to turn 
round in a minute, 











STEAM PIPES. 
(To the Editor of The Enguneer.) 

8ir,—In steam mains from, say, Lancashire boilers, what is the best 
Practice? Suppose the steam stop valves to be 5in. diameter, and that 
two boilers may work together at one time, what would be the advantage 
of putting ina —— of 4in diameter pipes—or vice versi, the disadvan- 
tages, if any? The length of the range would be, say, 200ft. 

Bedford, December 7th. Iants Fatuvs. 





SUBSCRIPTIONS. 
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InsTiTUTION oF CiviL EnoingeRs.—Tuesday, December 13th, at 25, 
Great George-street, Westminster, at 8 p.m. Ordinary meetiry. Further 
discussion on Mr. Rigby’s paper, ‘‘The Manufacture of 
Paper to be read: ‘‘Gas Power for Electric Lighting,” by . Emerson 
Dowson, M.I.C.E.—Saturday, December 10th, 2 to 4 p.m., stud ts’ visit 
to the Machinery and Inventions Division, South Kensington Museum. 
Sociery or Arms. — Monday, December 12th, at 8 pm. Cantor 
lectures ; ‘‘ The Generation of Light from Coal Gas,” by Professor Vivian 
B. Lewes. Lecture [V.—The effect of the tituents of the atmosph 

on the light emitted by flames—The probable limit of light to be obtained 
from gas—The measurement of light. — Wednesday, December 14th, at 
8 p.m. Ordinary meeting. Paper: ‘‘ The Utilisation of Niagara,” by 
Professor George Forbes, F.R.S. 

CuemicaL Society. — Tuesday, December 13th, at 8 p.m. Extra 
meeting on the anniversary of the death of Stas. Paper: ‘‘ Jean Servais 
Stas, and the Measurement of the Relative Masses of the Atoms of the 
Chemical Elements,” by Professor J. W. Mallett, F.RS. — Thursday, 
December 15th, at 8 pm. Ballot for the election of fellows, and papers. 
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DEATHS. 
On the Ist December, Hopeson Jones, M. Inst. C.E., F.C.S8,, of 
Meadowville, London, in his 70th year, at Kreuznach, Germany. 
On the 4th December, suddenly, at 18, Marmion-road, 8., aged 48 years, 
WititaM KE. Biacksurneg, Staff Engineer R.N., Superintendent Engineer 
African Steamship Company, elder son of the late Edward arrad 
Ramsden Blackburne, R.N., Portsmouth. 
On the 5th December, at Grantham, Caar.otre Cort, daughter of the 
late Benjamin Cort, formerly of Leicester, aged 68 years. 
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ENGLISH AND AMERICAN RAILWAY PRACTICE. 

On the 2nd instant we published a second letter from 
“W.M.A.,” in which he replies to our criticisms on his 
first communication. He expresses his opinions more 
definitely, and he clears up some doubtful points ; but we 
fail to see that he has materially strengthened his posi- 
tion. On the contrary, we are inclined to think now that 
he has less knowledge of the subject than we have 
hitherto believed that he possessed. A large portion of 
his last letter is devoted to explaining what he means by 
“rent of a line,” and all this is really beside the mark. 
His contention is simply that railway companies have in 
many instances been compelled to double their lines 
because the locomotives could not haul trains large enough 
to accommodate the traffic, and he states that if we were 
wise in this country we would follow the American prac- 
tice, and building larger engines, haul heavier trains. Of 
course as we have already explained, this is a very 
interesting question, well worth discussion ; but it will, we 
think, be freely admitted—even by “‘ W. M. A.”—that the 
discussion can possess very little utility unless it is con- 
ducted with a competent knowledge of all the facts; and 
furthermore, it is essential, we hold, that vague generali- 
ties should be avoided. Nothing whatever can be gained 
by the mere assertion, on the one hand, thai a few heavy 
trains could be run with more economy than a consider- 
able number of light trains; or by maintaining, on the 
other hand, that the gy pe is not true. We asked 
“W. M. A.” to sketch out the changes he would make, if 
he had his way in the traffic arrangements of the London 
and North-Western Railway. We did this simply because, 
without some definite scheme before us, it is really next 
to impossible to say whether our correspondent is or is 
not right, in lesser or greater degree. It is to be regretted 
that his modesty prevents him from complying with a 
request which appeared to us to demand no tremendous 
effort from one with a strong faith in the soundness of 
his opinions. 

Under the circumstances we must content ourselves 
with considering the few definite statements and argu- 
ments that he has advanced. It is evident to the most 
superficial observer, we suppose, that if it can be shown 
that English locomotives are already doing, or are capable 
of doing, all that American engines can do, one section 
of his argument falls to the ground. In his first letter he 
gave us the weights of certain American trains. He had 
apparently overlooked the fact that these weights were 
exceptional. We called his attention to this little matter, 
and in his last letter he concedes that point cheerfully. 
He next proceeds to compare the work done on the Great 
Northern with that done by the engines of the Empire 
State express. It will, perhaps, come asasurprise to him 
to learn that the work done on the Great Northern is 
very much in excess of that on the American road. The 
engines and tenders working the latter weigh 92 tons, 
and haul a train weighing 143 tons. But the Great 
Northern engines and tenders weigh 85 tons, and haul in 
summer trains weighing 240 tons; that is to say 16 
coaches weighing without passengers or luggage 15 tons 
each, and in winter the load is 12 coaches, or 180 tons. 
The lightest express trains on the Great Northern weigh 
almost as much as the heaviest on the American road, 
and the speeds are certainly not inferior on the former. 
It is not the fault of the Great Northern Company that 
its line is not longer. We may be excused if we say that, 
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can practice could be applied with advantage on the 
Great Northern. The splitting of the express from the 
North “ W. M. A.” considers to be particularly objection- 
able. May we dare once more to ask him to descend 
from the general to the particular, and tell us how 
he would have dealt with the night express of the 
2nd of November. The first portion consisted of 16 
coaches, weighing 240 tons, or 100 tons more than the 
Empire State express. The second portion, subsequently 
wrecked near Thirsk, was composed of 13 coaches, weizh- 
ing 195 tons. Would he have compressed these into one 
train of 435 tons and 29 coaches? And does he really 
believe that there is an engine in the United States which 
could induce such a train to follow it at 60 miles an hour, 
or even 50 miles anhour? Tous it seems certain that on 
the Great Northern Railway, at all events, all has been 
done that can be done, and Mr. Stirling and his directors 
have nothing to learn from the United States. As to the 
Brighton Railway, we have not the least reason to doubt 
that the company possesses plenty of locomotives which 
can haul 375 tons at 37 miles an hour. It must be 
within “ W. M. A.’s” knowledge that engines of the 
Gladstone class can take 26 Brighton coaches to London 
in an hour and ten minutes, including the loss of time 
involved in the run from Croydon up to Victoria or 
London Bridge. Again, we would ask ‘“‘ W. M. A.” if he 
really knows that lines have been doubled simply because 
of the growth of the passenger traffic? We have always 
been under the impression that the doubling was largely 
done to get the goods trains out of the way of fast 
passenger trains. 

“ Surely,” says our correspondent, “it needs no detailed 
time-tables nor actual figures to show that, for instance, 
it would save room on the Great Northern line if the 
9.45, 10, and 10 15 a.m. trains could be compressed into 
two trains.” Of course it does not; but when we have 
arrived at this obvious conclusion, how much have we 
advanced matters? Room would be saved, no doubt. 
What would “ W. M. A.” advise the company to do with 
it? By suppressing the 10 o’clock train an interval of 
half an hour could be secured. To what purpose? It 
could not possibly be utilised without running another 
train of some kind. But against this ‘‘ W. M. A.” sets 
his face. If we do him an injustice he has only his own 
want of precision to blame. Everything turns from first 
to last on points of detail, and with detail he will have 
nothing to do. 

As the matter now stands, it is to us perfectly clear 
that “‘ W. M. A.” has been led to conclusions which have 
no solid foundation, because he has not made himself 
acquainted with the facts. A section of the American 
press is always blowing horns and exulting over American 
achievements, and comparing them with English perform- 
ances of which they know nothing, to the disparagement of 
the latter. English engineers are reticent. ‘ W.M. A.” 
accepts the American statements as true. He even applies 
to friends in the States forinformation ; they supply it, but 
he is either unable or unwilling to obtain accurate data 
concerning the work done in a very unostentatious way 
in Great Britain. As regards the latter portion of the 
letter, it appears to us to be the most natural thing in the 
world that Sweden, Holland, Italy, Belgium, &ec., should 
build their own locomotives. The earlier engines were 
supplied by England as a matter of course, because they 
could be got nowhere else. Our correspondent, if he had 
inquired a little further, could have discovered that the 
principal railways in France, for example, were all con- 
structed by English engineers, English contractors, 
English navvies. As to the reason why American engines 
are used in the Colonies, &c., we can assure our correspon- 
dent that there are commercial considerations, of which 
he does not dream, which have very much more to do with 
the matter than the merits or demerits of the engines. 
We go far enough with him, however, to think that it is a 
pity that we should be beaten at the game of brag by our 
American cousins. It is not a desirable game, and we do 
not advise English engineers to learn it; but it has 
done us harm in more ways than one, and without 
imitating American practice, we think that engineers in 
this country might say a little more now and then in 
their own praise. 

The letter of “Progress” raises a different issue. 
Whether locomotive engine builders do or do not know 
better than locomotive superintendents what is best for 
English railway companies certainly cannot be settled by 
a reference to American precedents. Our correspondent 
is desolated because he has not been able to find a 
standard English locomotive. He sees that numbers of 
types and patterns are used on English railways, and he 
holds that thisiswrong. But there is nothing exceptional 
in this. The same diversity exists all over the world, 
even in the United States. Unfortunately, moreover, 
following the bad example of “W. M. A.,” he has 
eschewed details. Perhaps he may yet see his way to 
give us a brief description of the two or three types of 
passenger and goods engines that he would substitute in 
this country for existing engines. When he has put his 
proposals into definite shape, we shall be very happy to 
consider them. Four types, we fancy, are essential: 
Express passenger, slow passenger, goods, and coal and 
minerals. Perhaps one of the latter could be made to 
work metropolitan traffic. Reading between the lines of 
his letter, however, it will be seen that the real gist 
of his proposal is that the railway companies should 
cease to construct locomotives, and purchase them 
from manufacturers exclusively instead of partially 
as at present. We do not suppose that he means to 
suggest that locomotive superintendents should simply 
call in the manufacturers as consulting engineers. 
The abandonment of locomotive building by the railway 
companies would, however, involve enormous interests. It 
is quite conceivable that so many persons and firms would 
rush into the trade that locomotives would for a time be- 
come very cheap. With all respect for the abilities of 
manufacturers, however, we think that it may be 





under the circumstances, we quite fail to see how Ameri- 





doubted that they know as well as a locomotive superin- 
tendent what is really best for a given line and a given 
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traffic. On one point we are quite at one with our 
correspondent. Specifications drawn up by civil engineers 
are often sent home from the Colonies. The drawers 
have, of course, none of the special knowledge that is so 
desirable, and much disappointment would be saved if the 
great engine-building firms of this country were, in such 
cases, given a freehand. On this point there is, we think, 
no room for doubt, and our correspondent will do good ser- 
vice if he will further enlarge on this question. We feel 
certain that he can, if he pleases, supply numerous exam- 
ples to enforce and illustrate his arguments. 


THE MYSTERY OF STEAM. 


Can steam flow from a region of higher pressure into a 
region of lower pressure without undergoing liquefaction ? 
There is no direct intimation given to the contrary in any 
text-book of thermo-dynamics. Rankine, indeed, states 
the conditions under which such a fiow may take place, 
with the result that the steam will be slightly super- 
heated ; and he was no doubt right, but only within limits, 
the significance of which is usually overlooked. The 
practical importance of the question which we have 
asked will be understood when it is borne in mind that 
in steam engines the steam always flows from the region 
of higher pressure, the boiler, to the region of lower 
pressure, the cylinder. If it can be shown that under 
such conditions liquefaction must take place, it follows 
that nothing that can be done in the way of using a 
cylinder of non-conducting materials can totally stop 
what is known as initial condensation; and that being 
the case, we shall have to seek the attainment of maxi- 
mum economy not in jacketting, but in converting steam 
by superheating into the condition of a gas, which 
certainly does not undergo liquefaction in flowing from a 
region of higher to one of lower pressure. 

Before any answer can be given to our question, it is 
necessary to consider what the nature of steam is, and in 
what way it differs from the so-called permanent gases. 
The main difference lies in the relation which the sensible 
and latent heats bear to each other in the gases. The 
latent heat, as a rule, that is to say the heat converted 
into work in converting the gas from a liquid to a 
fluid, is probably very small as compared with the 
sensible heat. In other words, all the gases are 
enormously superheated at ordinary temperatures. 
In ordinary non-superheated steam the proportion is 
much larger. Taking water at 32 deg. Fah., and con- 
verting it into steam at 212 deg. Fah., Isherwood thus 
divides the work: Representing the total as 100, we have 
expended in raising the temperature of the water from 
32 deg. to 212 deg. 15°776 per cent.; in increasing the 
volume of the water between 32 deg. and 212 deg., 0002 
per cent.; destyoying the cohesion of the water, that is, 
converting it into steam, 77-940 per cent.; and in increas- 
ing the volume of water from that which it had at 
212 deg. to that which it has in steam, 6-282 per cent. 
The whole of the heat is thus accounted for, and in a 
certain restricted sense it may be said that steam 
possesses no intrinsic energy. All that the water has 
received in the form of heat has been expended in pro- 
ducing and maintaining a change of state. That is 
to say, it can perform no external work of any kind 
without undergoing a change of condition. It contains 
just heat enough and no more to maintain it as steam. 
The total amount of work done upon it is accounted for 
by its change of state from water to steam, and the 
moment it is compelled to do work it gives up some of 
the heat necessary to its permanence of state, and 
undergoes liquefaction. In other words, ordinary boiler 
steam is in the condition known to chemists as the 
critical state; and the least augmentation of heat will, on 
the one hand, superheat it, while, on the other, the least 
withdrawal of heat will cause partial liquefaction, and 
the heat may be withdrawn in either of two ways, 
namely, by the performance of work, or by the sub- 
traction of heat. 

Let us, to simplify matters, suppose that we have a 
triple-expansion engine, the cylinders, pistons, &c., of 
which, instead of being made of iron, shall be composed 
ef a material which is absolutely neutral, which will 
neither absorb nor emit heat, which can neither conduct 
it nor radiate it. Let the steam be quite clean and free 
from suspended water. Will or will not liquefaction take 
place in the first cylinder, with which alone we shall con- 
cern ourselves? Beyond all question, liquefaction will 
take place due to the performance of work, and amount- 
ing in round numbers to about 2°5lb. per horse-power 

r hour, and this power will be very much in excess of 
the indicated power developed in that cylinder, because 
of the work done in overcoming the high back-pressure. 
But is it reasonable to expect that liquefaction takes 
place from any other cause? We think it is, and practice 
and experiment both go to show that it does take place, 
although it is not easy to give the precise reason why. 
Mr. Donkin, has with that energy and perseverance 
for which he is remarkable, gone on adding to and modi- 
fying the glass experimental apparatus to which we have 
often referred. By putting a second glass cylinder out- 
side the first, with an air space between, changes have 
been produced inthe phenomena. It will be remembered 
that the apparatus is so coupled to a beam engine that 
the steam enters it and exhausts from it just as though 
it were a real steam cylinder. The presence of the hot 
air space appears to prevent the formation of drops on 
the glass inside, but the water coats the surface at each 
stroke, and runs down in an even layer. The surface is 
uniformly wetted, in fact. It is easy enough to see 
through this what goes on. The supply of steam enters 
through a pipe in the centre of the upper cover of the 
cylinder. Now, the moment the valve opens, steam 
rushes in, not transparent but in a cloud, which 
clears up instantaneously, and then mist forms again, and 
remains until the exhaust port opens, when rapid re-evapo- 
ration takes place, and the inside of the cylinder becomes 
quite clear. The opening of the steam valve is again 
followed by the entry of, as it were, a puff of smoke, 
which clears up as before described, and so on, This is, 





we think, a most suggestive experiment. We have here 
an entry of wet steam followed by dry steam at each 
stroke, and it must be remembered that all the steam 
pipes, &c., are carefully clothed. Thus, then, it appears, 
that steam flowing from a region of high-pressure, the 
steam pipe, to one of low-pressure, the cylinder, is 
instantly liquefied. Why? No contact has taken place 
between the steam and the metal or glass of 
the cylinder. The cylinder no doubt contains steam 
of a temperature and pressure pro} to the con- 
denser, and in mingling with this some liquefaction 
must be caused in the entering steam ; but it is easy to 
see that the quantity of low-pressure vapour present 
weighs far too little to produce an appreciable effect. We 
must, then, seek for some other cause, and if possible 
find one which will not only explain the results obtained 
by Mr. Donkin, but which will cover a very much wider 
range. And here, it may be said without hesitation, that 
if we could do this, we should at once be in a position to 
formulate a far more satisfactory theory of the steam 
engine than any which has yet been promulgated. 

Let us consider first what are the phenomena of lique- 
faction. If we refer to the text-books, we shall gather 
from them that steam contains heat in two forms. One 
is known as “sensible” and the other as “latent,” and 
we are told that the sum of latent and sensible heats is 
very nearly constant, undergoing a small augmentation 
as the pressure rises. Thus, for example, the total heat 
from 32 deg. Fah. with an absolute pressure of 70 lb. is 
1174-28 deg., while at a pressure of 140 lb. the total heat 
is 1189 90 deg. But in point of fact the term “latent 
heat ’’ is misleading. There is no heat in the steam but 
that which can be measured by the thermometer. Thus, 
with 70 lb. steam the actual heat present is 302°7 deg., 
while the so-called latent heat is 9008 deg. The latter 
quantity has disappeared. It has been wholly converted 
into work. It represents the 77°9 per cent. mentioned 
above, and has been expended in destroying the enormous 
molecular cohesion of the water, and imparting to the 
molecules an energy quite similar in kind to that possessed 
by the permanent gases. But the mere driving apart of 
the molecules is not sufficient. They continually tend to 
run together again under the influence of external 
pressure, and this is only prevented by the presence of 
true heat. If, then, there is any loss of heat, there will be 
liquefaction, and the molecules in coming together give 
back the whole of the work that was expended in 
separating them, and this reappears as heat, and this 
heat, unless withdrawn in its turn, prevents further 
liquefaction from taking place. 

We have now to consider whether it is or is not 
possible for steam to liquefy without losing sensible heat. 
It is extremely difficult to give an answer to this 
question, because it appears to constitute a problem 
insoluble by direct experiment, except to a very 
limited extent. The liquefaction which takes place 
in a steam cylinder is far too complex a process 
to help us much. There is, however, some reason 
to think that under certain conditions steam will 
expand and do work, and yet not lose sensible heat. It 
is of course impossible to deal with this supposition on 
any positive basis. But one experiment may be named 
as bearing on it. Let us suppose that the classical 
experiment of Joule with compressed air is repeated with 
steam. It is about as certain as anything can be that 
liquefaction would take place in the first bottle, and 
superheating in the second; and yet there would be no 
loss of heat as a whole, and no external work would be 
done. Theoretically, on suffering the contents of the 
bottles to mix again, the water of liquefaction ought to 
re-evaporate. Let usnow apply this experiment to a steam 
engine. We have asteam pipe which is full of steam—that 
is the charged Joule bottle. We have the cylinder, into 
which the steam rushes, the moment the valve opens the 
steam-port—that is the second Joule bottle. Under 
these circumstances it seems to be fair to conclude that 
liquefaction will take place in the steam pipe, and the 
water so produced will instantly afterwards be blown 
straight into the cylinder ; but we know that under these 
conditions the water will be “‘ knocked out of the steam,” 
and will never be re-vaporated until the pressure falls 
during expansion. Again, when the steam is passing 
during exhaust into the intermediate receiver, it is by no 
means impossible that liquefaction may take place in the 
high-pressure cylinder in precisely the same way. Al 
the time, although liquefaction is taking place, there is 
no direct withdrawal of heat, but there is, so to speak, 
a change in its location from one place inside the engine 
to another. 

There is another aspect of the question which deserves 
careful consideration: Can steam lose latent heat—we 
use the words simply for convenience—without losing 
sensible heat, and in that case what would happen? In 
other words, can steam undergo liquefaction without 
cooling? We do not think too much weight should be 
attached to the conversion of heat into work on the 
piston of a steam engine, because no one knows whether 
the molecular energy of the steam first reappears as heat, 
and is then converted into mechanical work, or whether 
the change takes place direct. We are as ignorant on 
this point as we are as to how a bearing heats. But the 
importance of the question may be gathered if we keep 
in mind that but one cause of liquefaction is ever con- 
sidered by those who attempt to improve the steam 
engine. They assume, one and all, that the only cause 
of liquefaction is the abstraction of sensible heat. 
“Keep the cylinder and all connected with it 
hot, reduce the range of temperature in the cylinders by 
multiplying their number, and the best results will 
ensue.” If, however, it can once be shown that the 
energy of the molecules—otherwise the latent heat—can 
disappear without ever reassuming the form of sensible 
heat, we have at once a different picture of the action in 
a steam engine, and we begin to perceive that it may not 
be enough to keep the cylinder hot, but that something 
else must be done. 

It is, we think, desirable that before we conclude we 











should _~ that we have been as careful as possible 
to avoid dogmatising. Our object has simply been to 
suggest. It may, perhaps, be contended that we haye 
said things which are quite inconsistent with the learned 
views of the authors of various treatises on thermo. 
dynamics. We do not think that this is really 
the case. But if it be, then let us consider next 
whether any writer has been able to give a satis. 
factory explanation, based on text-book thermo-dynamics 
of what really goes on in a steam engine. The answer must 
bein the negative. The extraordinary anomalies which in 
practice we continually encounter cannot be all explained 
on any existing theory. It is quite impossible, however 
to make any progress to the true solution of the diff. 
culties and perplexities we meet with daily, unless 
possible, if not probable, solutions are suggested, 
examined, and appraised at their proper value. That 
steam is not a gas, and does not behave like a gas, ig 
certain. The assumption that liquefaction can only be - 
caused by the direct abstraction of heat, or the per- 
formance of work in impelling a piston, appears to be 
untenable. The shape of an engine, and the arrange. 
ments of its parts, appear to exert a most powerful 
influence on the consumption of steam. The amount 
of liquefaction appears to be absolutely independent 
of the range of temperature in a cylinder. There 
appears to be no certain relation between the expen. 
diture of steam and the use or disuse of a jacket, 
It is time, we think, that physicists opened their eyes to 
these things, and devoted their attention to an investiga. 
tion of the real properties and peculiarities of steam, 
The altogether too-prevalent notion that Regnault, 
Fairbairn, and Rankine have left nothing to be learned 
should be dismissed for ever. Mr. Donkin has already 
proved its —— It will be time enough to close the 
whole inquiry when it has been definitely ascertained 
how the heat generated in a furnace becomes converted 
into indicated horse-power, and not till then. 
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THE IRON TRADE OF NORTH LINCOLNSHIRE. 


For the first time in the history of the North Lincolnshire 
iron trade the prosperity of the district has been threatened by 
something like a general strike on the part of the ironstone 
miners. North Lincolnshire may be ranked as the most 
modern of our pig iron producing districts, and a great deal 
of its prosperity is due to an absence of strikes and disputes 
which has so undermined trade in other districts. It was 
not until the year 1858 that the production and distribution 
of ironstone commenced in the neighbourhood of Scunthorpe 
on the estate of Mr. Rowland Winn, M.P., now Lord St, 
Oswald, of Nostell Priory. In 1868 the quantity of ore 
raised in the district was 205,699 tons of the value of £51,422. 
Last year the output had reached 1,138,092 of the value of 
£142,142, or a little under 2s. 6d. per ton. A short time ago 
a branch of the Cleveland Miners’ Association was formed in 
the district, and a labour federation movement was intro- 
duced, and seems to have brought with it the usual discon- 
tent. Most of the men are members of either one or other 
organisation, but a few decline to be concerned with either. 
About six weeks ago the unionist workers gave notice to the 
recalcitrant workmen that if they would not come over to 
them they would cease work. The chief pits affected 
were three belonging to Lord St. Oswald, and one each 
belonging to the Trent and North Lincolnshire Iron 
Companies. The notices at Lord St. Oswald’s pits 
terminated on Saturday, and all ceased work, and 
those at the works belonging to the Frodingham Company 
expire on the 14th inst. All the men employed at the pits 
belonging to the Trent Works have joined the Union, but the 
other men out decline to become connected. Of course, if 
the supply of ironstone ceased, it would to a great extent 
a om the make of pig iron, not onlyin North Lincolnshire, 

ut also in Yorkshire, Derbyshire, and even in some parts of 
Lancashire, as the ironstone used is for the most part drawn 
from the Frodingham district. But little fear need be 
exercised on this head, as the labour employed in raising the 
stone is of the commonest description, blasting only being 
required in getting the stronger portions of the bed. In 
most places the deposits are within a few feet of the surface, 
and only asa rule, require getting and loading into railway 
trucks. Although the Union agents have been holding 
meetings in the district, little concern seems to be expressed 
by the owners at the result, as ordinary labourers are now so 
plentiful. It is perhaps worthy of note, that although the 
first ton of iron was only smelted in the district in 1864 at the 
Trent Works, the district has made marked progress, owing 


1 | to the cheapness at which the ironstone can be procured. 


Last year 284,766 tons of pig iron were made, and 969,391 
tons of ironstone was smelted on the spot. The stoppage of 
the furnaces, as is predicted, would be a great blow to the 
district, as well as to South Yorkshire and other districts 
who supply coal and coke for smelting purposes, 731,788 tons 
being consumed last year by the district furnaces. It is satis- 
factory to be able to add that the dispute has been arranged, 
Lord St. Oswald’s agent promising to keep the non-unionist 
men in a gang to themselves. 


THE SHIPBUILDING OF THE YEAR. 


THOUGH it is as yet too early to speak with certainty, yet 
there are some indications that many of the leading centres of 
the shipbuilding industry have this year increased their pro- 
duction over the figures of the past year. The Clyde has for 
eleven months of the year, and it may be assumed that this 
is to an extent that the launches of the present month will 
not materially alter. The chief North-eastern ports have also 
done well as a whole, but there is a falling-off at some of the 
smaller centres. The total is, however, made up by the 
inclusion of a large number of vessels of very great size—both 
ships of war and very large liners. On the Tyne and the 
Clyde battleships give no small portion of some of the 
returns ; and on the latter river there are two or three very 
large steamers for the Eastern and Atlantic trades, so that 
the enlargement of the output is in part ascribable to these 
causes. Beyond the production of a tonnage that is vast and 
varied, there is the fact that there is an increase of the pro- 
portion of steel at many of the largest centres, but at one or 
two of the building yards iron still continues to figure as the 
material that is in some instances preferred; and whilst 
there is a large number of steel sailing vessels of considerable 
tonnage, yet the preponderance of the steamship is as marked 
as ever, some large ports scarcely launching one sailing vessel. 
In marine engineering, beyond the fact that there have 
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n vessels of enormous power included in the lists 

those launched, there is compeeeerny little that is 
ovel. In the later months of the year, the output has 
sine signs of reduction, and now there are many 
i building yards that are bare of orders, so that it must 
4 Fcpected that for the early ew of next year the launches 
will be reduced in numbers and necessarily in tonnage also, 
nd that the shipping trade will have some relief from the 
P nstant addition of tonnage at so rapid a rate as has been 
oe case in the last two years. How far the very low prices 
at which merchant shipping is now offered may induce 
orders to be given out remains to be seen. They will in some 
degree do so, but there needs the stimulus of activity in the 
shipping trade, and this does not seem probable, at the 
resent time at all events. Nor are there immediately in 
rospect any number of battleships to be given out, as was 
Oe case two or three years ago, when the industry was 
depressed, though it must be or that the conclusion of 
one programme of building will be followed by another to 
some extent. Still, a time of comparative dulness must be 
pefore the shipbuilders, as compared with the great activity 
that was experienced in the early part of the year; though it 
is quite probable that the dulness will be the most felt at the 
smaller centres of the trade in the country. In the past 
this has been so, and precedent will probably be again fol- 
lowed by the course of events in the industry. 


of 


ARBITRATION UV. ACTIONS AT LAW, 


Tye Master Cutler of Sheffield is taking up the idea of a 
Chamber of Arbitration which has just been successfully 
jnaugurated in London. He suggests that a committee, com- 

sed of six representatives of the Town Council, and six 
members of the Cutlers’ Company and Chamber of Commerce, 
be appointed to consider the desirability of establishing a 
Chamber of that kind in Sheffield. If their decision is 
favourable to such a step, the committee will then be called 
upon to decide the lines upon which the Chamber shall 
operate, with special reference to those adopted by the 
Corporation of the City of London and the Metropolitan 
Chamber of Commerce in the formation of the London 
Chamber of Arbitration. The Master Cutler has already 
received sheaves of letters approving heartily of his proposal, 
andthe wholeof the rules of the London Chamber, representing 
the results of laborious inquiries and legal deliberations, 
have been placed at his service by the Corporation of the 
City of London. It is believed that this Court would be 
eminently suitable for the settlement of industrial disputes. 
The committee of management would in such cases appoint 
arbitrators, who would certainly include in their number 

ractical experts in the particular trades, both of the employ- 
ing and the operative class. A great field for a Court of 
Arbitration would be the adjustment of differences in regard 
to marks of merchandise, and trade practices arising out of 
these commercial controversies. There have recently been 
instances of questions occupying the attention of her 
Majesty’s Judges for a week, a fortnight, and even three 
weeks, which might have been decided much more satis- 
factorily by half-a-dozen business men in half-a-day, 
sitting at the local Cutlers’ Hall. It is the technicality 
of legal points, and not the principles of equity and fair 
dealing between man and man that take the time. Arbi- 
tration would bring the disputes before a tribunal intimately 
acquainted with all its bearings and the practice of the 
trades, An acceptable and upright decision must be more 
confidently looked for from a few business or professional 
men thoroughly acquainted with the trades, technical profes- 
sions, or trade customs in dispute, than from a Court wherein 
the usual instruction of those not so acquainted has always 
to be first gone through as a necessary part of the legal 
process. 








KILKENNY WAaTERWORKS.—The Corporation of the city of 
Kilkenny, in Ireland, have instructed Mr. W. H. Radford, C.E., of 
Nottingham, to inspect the district, and advise them, preliminarily, 
as to the best source for a water ron oA for the city. Mr. Radford 
has inspected the district, and reported on seven possible sources of 
supply, finally recommending the Corporation to obtain the water 
from the mountain streams at John’s Well, about six miles from 
the city. The cost of the works is estimated at £18,000. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The members of the above Association paid a visit on Saturday, 
November 26th, to the City Gasworks, Windsor-street, Birming- 
ham. They were met and conducted over the works by Mr. C. 
Hunt, M.I.C.E., who was assisted by Mr. F. 8S. Green, M.E., a 
member of the Association. The works occupies about twenty-six 
and a-half acres, and is perhaps one of the best arranged gasworks 
in the country. They consist of a large retort-house, where there 
is already at work 1194 mouthpieces, with additional room for 252 
more. One of the main features in this house are the inclined 
retorts patented by Mr. Hunt, and heated by his well-known 
regenerated system. These retorts are charged by a machine 
specially designed by Mr. Hunt for these retorts, enabling one 
man to make a charge at the rate of 10 cwt. per minute, which 
appeared to be much more inexpensive than the other system in 
use in other parts of the house, Another feature in this house was 
the hydraulic drawing hine, which discharges the ordinary hori- 
zontal retorts, known as Fouless’ patent, the whole of which plant 
was made and erected by Sir William Arrol and Co., Glasgow. 
The other machines employed in this house are known as Rosses’ 
patent, erected by Tangyes, Limited, Birmingham, The party were 
next shown eight large purifiers, each measuring 66ft. by 32ft. by 
6ft., having covers to each one weighing 26 tons, which were hoisted 
and lowered and made to travel when necessary by a crane capable of 
lifting 28 tons, constructed and erected by Thomas Astbury and 
Sons,Smethwick Foundry. The two large gasholders were next 
inspected, they being perhaps the largest yet made, each having a 
diameter of 236ft., and a capacity of 6,250,000 cubic feet each. 
These massive and well-arranged pieces of ironwork were designed 
by Mr. Hunt, and are well-known in the gas world, The party 
next visited the exhauster engine-house, in which are fixed five 
exhausters and three horizontal steam engines. Two of the 
exhausters are made by G. Waller and Co., capable of passing 
15,000 cubic feet per hour; one by Donkin and Co., which will 
pass 20,000 cubic feet per hour; and two made by Allen and Co. 
of 15,000 cubic feet capacity. A horizontal compound tandem 
engine is in this house having a high-pressure cylinder of 16in. 
diameter and a low-pressure cylinder of 25in. diameter, with 18in. 
stroke. The steam for this engine is supplied by one of two Bab- 
cock and Wilcocks’ boilers of 141 nominal horse-power. The steam 
israised by a breeze dust furnace with a forced draught, the engine 
and fan being supplied by Bumstead and Chandler. One special 
feature in this house is a small barring or starting engine, especially 
desingned by Mr. Green for starting the large engine and made b 
Allen and Co, The engine, though small in itself, appears to wrk 
Very satisfactorily, and is operated with the greatest ease. They 
Were next conducted to a room and shown the various methods for 
testing gas for its illuminating power. There was also shown a 
novel water gas-making plant for enriching ordinary coal-gas coming 
to the governor-house, from which place the gas is governed pre- 
resident, Mr. A. Dri man gate ae ye 
ent, Mr, A. Driver, pro a vote of 
Mr. Hunt for his kindness, , 





vious to entering the mains that supply the city. 
ture the 
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WERNER VON SIEMENS. 


WE have with great regret to record the death, on Mon- 
day, of Dr. Werner Von Siemens, the soldier, engineer, elec- 
trician, and physicist. Dr. Siemens was born at Lenthe, 
near Hanover, in 1816. He was educated at the Gymnasium 
of Luebeck, and entered the Prussian Artillery as a volunteer 
in 1834, and from 1841 to 1849, when he retired from the 
army, he displayed great activity in inventing and per- 
fecting, under the auspices of the Prussian Government, 
various electrical processes of gold and silver plating. In 
1844 he was appointed superintendent of the Artillery 
Workshops at Spandau. He afterwards devoted himself to 
constructing and developing the systems of electric tele- 
graphy, the most important of the latter being the first 
great telegraph line on the Continent—that between Berlin and 
Frankfort—which he established under the authority of the 
Prussian Government in 1849. Six of the existing Atlantic 
cables, as well as many other submarine systems, were laid 
by Messrs. Siemens Brothers, to the formation of which 
company Dr. Siemens greatly contributed. He was the 
eldest son of the family, of which the late Sir William 
Siemens was best known in this country. As is re- 
marked in the book on the life of the latter, by Dr. William 
Pole, F.R.S., he was known as “the Berlin Siemens,” and 
was generally looked up to as the founder of the fortunes and 
the reputation of the family of Siemens, the sons of 
which were Werner, Frederick, Carl, and William. It was 
in 1847 that he founded in conjunction with his friend, Mr. 
Halske, a manufactory for the production of electrical 
apparatus, the result of his experiments and work on elec- 
trical telegraphy. In 1848 his military duties called him to 
Kiel, where Danish men-of-war threatened the then defence- 
less coast, and where he, in conjunction with his brother-in- 
law, Professor Hirnley, laid the first submarine lines with 
electric ignition. In thesummer of the same year, acting as 
commandant of Friedrichsort, he built the afterwards cele- 
brated fortification for the protection of the harbour of 
Eckernfoerde. It was in the autumn of the same year he 
erected the Berlin to Frankfort-on-the- Maine  tele- 
graphs. Soon after this he left the army, devoted his whole 
attention to electrical work, his firm of Siemens and Halske 
grew famous, and with the results that the whole world 
knows. Werner Siemens was not only a soldier, but he 
became a practical engineer and electrician of the highest 
order. His scientific work obtained for him great honours, 
and he was raised to the rank of nobility by the Emperor 
Frederick the Third in 1888. He was reverenced by the 
whole family and its connections, and was evidently a man 
of exceedingly nice disposition, and one who seemed natu- 
rally to take the position of father of his parent’s family. 
Dr. Siemens was the inventor of the pneumatic tube system 
and several of the most important improvements in dynamos. 
He was an honorary member of the British Association Com- 
mittee, and of most of the European electrical and scientific 
societies. In 1886 Dr. Siemens presented 500,000 marks to 
the German nation for the foundation of a national scientific 
and technical institution. In 1888 he published a collection 
of scientific treatises. The degree of Ph.D. was conferred on 
him by Berlin University in 1874. 











LITERATURE. 


Their Defects, Management, and Construc- 
tion. By R. D. Munro, M.I.M.E. London: Charles 
Griffin and Company, Limited. 1892. 

Tuis is the second edition of a book which was good as 
it first appeared. Some additions and slight modifica- 
tions have now made the new edition an improvement on 
its predecessor, and enables us to renew, after a lapse of 
nearly five years, the good opinion we expressed* of the 
first edition. Thebook is most distinctly of the practical 
kind, and written with a view to the construction and 
working of boilers rather than to questions of merely 
scientific interest relating to boilers. Special attention is 
paid to the modern requirements in boilers for high pres- 
sures, and a very good working drawing, with a detailed 
specification, is given of a Lancashire boiler 30ft. in 
length, 7ft. 6in. in diameter, for working at a pressure of 
200 lb. The vertical boiler has also received further 
attention, and thus far the author has done something 
towards recognition of a type which has been much im- 
moved in recent times. While repeating the favourable 
opinion previously expressed of Mr. Munro’s book, we 
may suggest that he could add to its value by giving 
some figures concerning boiler performance, evaporative 
duties, heating surfaces, and grate surfaces. 





Steam Boilers : 


Yule-Tide : Cassell’s Christmas Annual. — Cassell’s Family 
Magazine: December Number. La Belle Sauvage, Ludgate 
Hill, E.C. 

THE literary portion of ‘ Yule-Tide,” the Christmas 

number issued by Messrs. Cassell and Co., has been pre- 

pared, we are told, by two of the most brilliant writers of 
the day. Whoever they are, we can congratulate them 
on having produced a remarkably successful paper, which 
for delicate satire and subtle humour could scarcely be 
surpassed. ‘‘The New Babylon,” or “ The Dream,” 
“The Demolition and the Democracy,” will be read with 
exquisite appreciation by that portion of the British 
public which concerns itself with politics, art, literature, 
or society and its leaders. To say that there is a still 
larger section of the British public to whom it will not 
appeal at all, is perhaps only a tribute to the superiority 
of the manner in which the conception is worked 
out. Popular in style it is not, though the masses 
would heartily enjoy the humour of the idea, that 

““everybody who is anybody should be ousted from 

Buckingham Palace and the Court generally, to make 

room for such popular favourites as Miss Lottie 

Collins and General Booth! The intellect of the 

aristocracy being past hope, an attempt had to be made, 

we are told, towards forming an aristocracy of intellect, 
but for the delightful jumble of incongruous ideas 
brought about by this endeavour we must refer our 
readers to the annual, which will recommend itself still 
further to their notice when we add that it has been 
illustrated by Mr. Harry Furniss, whose pen-and-ink 








* Tae Enoinger, vol. Ixv., page 825. 





sketches, interspersed with the text, are admirable ; 
though the colour pages suffer somewhat from their 
position side by side with full page advertisements, 
which, scattered broadcast through the number, do much 
to destroy the artistic effect of the whole, and make us 
wish that ~ag * could have been dispensed with. 

‘“‘Cassell’s Family Magazine,” of which we have the 
December number before us, always maintains a satis- 
rss 9 level of excellence, and continues to be one of the 
best of the magazines for the family circle. Besides the two 
serials which begin in the present number, we have four 
complete stories, and various miscellaneous papers, from 
one of which, ‘‘ That Horrible Nightmare,” we take the 
following as deserving of attention :— 

The most potent cause of bad dreams has yet to be mentioned. 
This is worry, which is one of the most fatal disorders which attack 
mankind. For one who is injured or killed by hard work, a hundred 
are struck down by worry. Don’t think in bed. This may seem 
to be impossible advice in many cases, but it is certain that we can 
dismiss thought if we make sufficient effort todo so. Reading in 
bed is a very bad habit, which ought never to be contracted, or if 
it has been contracted, it ought to be given up resolutely. Itis a 
habit sanctioned to some extent by the example of many eminent 
people, but it is radically wrong, for all that. Finally, no words 
are strong enough to point out the danger of slow a by 
drugs which are often taken to procure sleep, whether it be an 
alcoholic night-cap, morphine, opium, chloral, or any other. The 
medical man has recourse with reluctance to these as a last and 
temporary resort, and only he can tell how many lives are wrecked 
by the ill-timed use of them and their subsequent abuse. And of 

l horrible dreams, none are so awful as those which assail people 
who habitually use these false comforters. Better than all the 
drugs in the world for procuring sleep are simple food, a regular 
life, and a calm mind. 
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U.S. BREECH-LOADING MORTARS 





BREECH-LOADING RIFLED MORTARS FOR THE 
UNITED STATES GOVERNMENT. 


In 1886 the United States Government determined upon 
carrying out a system of coast defence, on the urgent and 
repeated recommendation of army officers and the War 
Department, the then existing works being of little strength 
and having an obsolete character of armament that would be 
useless against modern warships with heavy long-range guns. 
For the new works heavy mortars are to be extensively used, 
and orders have been given for seventy-three 12in. breech- 
loading rifled mortars, having cast iron bodies steel hooped, 
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Fig. 1—Stress Diagram 


and weighing 14} tons. The cost will be about 600,000 dols. 
Up to October, 1892, the contractors had delivered thirty- 
seven of the mortars. In appearance they resemble the steel 
breech-loading rifles made by the United States Navy 
Department, except that while the length of the rifles is 


about thirty times the calibre or diameter of bore, that of the | 
mortars is only ten times the diameter of their bore. The | 
contracts for fifty of the cast iron bodies, for finishing and | 
assembling the seventy-three mortars, and for the carriages | 


for these mortars, were let to the Builders’ Ironfoundry, of 
Providence, R.I., which was incorporated in 1853. These 
mortars are to be distributed in groups along the seaboard, 
and protected by high and heavy earthworks. 


The cast iron bodies are 10ft. 9in. long, and 2ft. Thin. | 
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Fig. 2—O.tside of Mortar 


diameter, with a bore of 12in. The diameter over the steel 
hoops, which are shrunk on the bodies in two rows, is 3°t. 
Gin. The castings are made from charcoal pig iron, cast 
vertically with the breech downward, and are cooled by the 
circulation of water through the bore, according to the 
Rodman process. One-fifth of the entire casting is cut off 
for a shrink or sinking head. Test specimens cut from both 
breech and muzzle ends are required by the specifications to 
show a tensile strength of 30,000 lb. to 37,000 Ib. per square 
inch, and an elastic limit of 17,000lb. Tests are also made 
for specific gravity and hardness. The latter is a comparative 


test, and is made by forcing a standard steel cone or pyramid | then shrunk on in a similar way, breaking joint with the 
into the metal, and noting the depth to which it penetrates | inner hoops, as shown in Fig. 1, and the entire exterior is 


| 


under a given pressure. | then turned to the finished diameters, as in Fig. 2. 


The metal is melted in an air furnace, by which method 
the iron, being separated from the fuel, is of a more uniform 
and homogeneous character, and therefore more trustworthy | 
than if melted in an ordinary cupola. About six hours are | 
required to completely melt it, and from two to six hours 
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the entire length of the bore. This being successfully accom, 
plished, the mortar is then placed in the rifling maching 
where the grooves are cut with extreme care and Precaution 
by specially skilled men, while automatic mechanica] appli. 
ances are fitted to stop the machine in case of any part 
getting out of alignment. There are sixty-eight grooves 
0'879in. wide and 0-O7in. deep, with an increasing pitc), 
ranging from 1 complete turn in 25 calibres to 1 jp 

calibres, in order to prevent a too sudden rotation of the ro. 
jectile when the charge is fired. The threading is then dong 
in a special machine. Fig. 2 shows the finished mortar, 

The breech mechanism is shown in Fig. 3. For loadin 
the breech block is first unlocked by turning the crank ¢ © 
the right, and then pulled out by the roller crank on to the 
tray, which is then swung round to the side. The shell ang 
bag containing the powder charge being inserted, the tray jg 
swung back into position, and the breech block run iy by 
turning the translating roller crank handle, and locked gs 
before by the revolving gear handle. This uncovers the vent 
where a primer is inserted, and the mortar is then ready for 
firing. The mortars will be mounted on carriages very 
similar to gun carriages, except that the recoil takes place at 
an angle of 50 deg. from the horizontal plane instead of in 
that plane. 

The service charge of 801b. of powder will produce an 
initial pressure of ‘28,000 1b. ie? square inch, and give the 
projectile a muzzle velocity of 1200ft. per second. The pro. 
jectile is a hollow steel shell, containing about 30 Ib. of fing 

wder and weighing 8301b. Designs have also been prepared 
or @ mortar to fire 800 lb. shells with 105 lb. of powder. The 
front end of the shell is turned to an ogival curve which 
gives a minimum resistance to the air, and at the back is the 
soft metal collar, which is upset into the rifled grooves ang 
gives the shell its rotary motion. The primer which fires the 





more to bring it into proper condition for pouring. The | 


amount of coal consumed is about 14,0001b., or 37 per cent. 
of the weight of metal. When the furnace is tapped the iron 
flows through a fire-clay trough to the mould, and as soon 
as the cast is completed water is started circulating through 
the core, the cooling of the inside thus commencing at once. 
The top of the casting is covered with charcoal, and a 
charcoal fire built in the pit around the outside of the iron 
flask to keep the exterior from cooling too rapidly. The core 
is removed in about twenty-four hours, and the water turned 
directly into the bore of the casting for a day or two. 

When the casting is completed and removed from the 
mould it is placed in a heavy gun lathe, having a long boring- 
bar attachment in place of a tail-stock. One end of the 
casting is held and driven by a large chuck on the face plate, 
and the other end revolves in a semicircular bearing or 
steady-rest. The boring bar has no rotating movement, but 


is fed towards the face plate and carries a cutter-head like a | 


reamer, which enlarges the diameter of the bore to 11-8in. by 
several cuts. At the same time the chase, or tapering part of 
the mortar forward of the trunnions, is being turned in the 





Fig. 3—Details of Breech Action 


ordinary way, and the test discs and shrunk head cut by 
| parting tools, which are run in nearly to the bore. When 
these operations are finished the casting is removed from the 
lathe and the test discs broken away by means of wedges and 
sledge hammers. The bore is then enlarged to 11-9in., or 
within O-lin. of the finished diameter. 

The outside of the body is then accurately turned to a 
| diameter slightly larger than the inside of the steel hoops; 
| this difference in diameter—called the shrinkage—varying 
| along the entire length to be hooped, in order to subject all 

the hoops as far as possible to equal tension. Before being 

shrunk on, the steel hoops are faced at the ends and bored to 
3lfin. diameter, 0-003in. being the allowance of variation 
from the exact size. The heating is effected by the combus- 
tion of air and ordinary illuminating gas from the city 
mains, mixed by an injector in the proportion of three to 
'one. The flames play directly upon the interior and exterior 
of the hoop, and raise it toa temperature of about 500 deg. 

Fah., or to expand it sufficiently to admit a minimum gauge, 
but not to admit a gauge of 0-Ol5in. greater diameter. The 
total expansion in the hoop is about 0-09in. When heated 
| to this point the hoop is slipped over the cast iron body and 
forced into place against the hoop in front of it by a hooping 
| press exerting a pressure of 100 tons. A ring of water from 
| sprinkling ring is then played on the forward portion of the 
| hoop, which soon contracts sufficiently to grip the body, and 
the ring is then moved slowly and gradually backward until 
| the entire hoop iscooled. By this means the forward portion 
| of the hoop is clamped or contracted first, as otherwise the 
| contraction ensuing would open up the joint. The gun is 
then putin thelathe, and the exteriorturned toform the seat for 
| the second row of hoops, and after they have been turned it is 
| almost impossible to detect the joints. The outer hoops are 


8 
The diameter of the bore has been slightly reduced by the 
shrinking on of the hoops, and the final boring is now done, 
giving a finished diameter of between 12-000in. and 12-003in., 
and the bore to be straight enough to allow a test cylinder 
11-997in, diameter and 3ft. 6}in. long to easily slip through 





explosive in the shell is at the back end, and does not move 


| when the shell is fired, but is thrust forward against 
| fulminating cap when an object is struck by the shell. The 


range will be about six miles, with an elevation of 45 deg, 


| One of the mortars has been fired more than 450 times, 


The Builders’ Ironfoundry, where these mortars are 
made—as already noted—has moulding floors about 20,000 
square feet in area, with cupolas having a capacity of 40 tons, 
There are two 25-ton air furnaces, and the two electric cranes 
in the gun-room, which were designed and built at the works, 
will together lift a load of 50 tons. During the Civil War 


| over 300 guns of 64in. to 13in. bore were made here, and the 


works have now also the contract for the carriages for the 
mortars above described. A considerable amount of heavy 
ironwork for Government buildings, lighthouses, &c., is done 
here. One of the large lathes will receive between centres a 
piece 5ft. in diameter and 70ft. long, and the rifling machine 
and breech-milling machine were designed and built at the 
works. Two of the machine-shop cranes have a capacity of 
| 30 tons each. 








HARBOURS AND WATERWAYS. 


| we last report issued by the Thames Conservancy states 
| that during the year the Conservators’ wreck plant had 
raised forty-four sunken vessels in the Thames, of which ten 
were steamers, measuring 
6250 tons; four sailing 
vessels, measuring 205 tons; 
and thirty barges,measuring 
1195 tons. The income of 
the trust derived from 
tonnage dues was £44,666; 
from tolls, £8501; the water 
companies, £2500; pier 
dues, £5198 ; ballast 
licences, £922; raising 
wrecks, £5179; and loan 
of plant, £3464; which, 
with other smaller items, 
made a total for the year of 
£84,994. The chief items 
in the disbursements were: 
—Interest on debt, £3314; 
mooring service, £9695 ; 
wreck service, £5391; 
dredging, £16,305; harbour 
service, £8406; locks, 
weirs, towing paths, dc., 
£5307; piers, £8578; ex- 
penses of management and 
staff, £17,455; the total disbursements for the year amounting 
to £82,508. The outstanding debt amounts to £26,445, out of 
£94,700 originally borrowed. In the upper navigation the 
receipts from the water companies were £16,665; tolls from 
barges, £1416; and from pleasure boats, £4254; the total 
receipts being £25,530. The chief disbursements were:— 
Interest and repayment of loan, £5728; repair of locks, 
dredging, &c., £6648; management, staff, &c., £8732. 
£167,974 has been expended since 1866 on capital account in 
improvements. 











The extensive works which are now being carried out at 
Dover naturally direct attention to the French ports on the 
other side of the Channel, because it is of very little use 
improving the depth and accommodation for the passenger 
boats on this side, unless similar advantages are given on the 
other. It is, therefore, satisfactory to know that the French 
Government are spending a large amount of money in 
improving the accommodation both at Calais and Boulogne. 
The number of passengers passing through Calais and 
— shows a falling off for last year. From the report 
furnished by the British Consul of these two ports, it appears 
that the number of passengers landing at Boulogne from 
English steamers in 1890 was 99,871, in 1891, 98,938; and at 
Calais in 1890, 262,364, and in 1891, 258,465. Mr. Bonham, 
the consul, ascribes this falling off to the improvement in the 
Continental services by way of Newhaven and Dieppe, which 
is a cheaper route to Paris: to the facilities afforded to 
sree ape and the cheaper fares to Germany by the Queen- 

rough and Flushing route; as also the larger boats 
purchased by the Belgian Government for the Ostend 
Dover route. The mercantile traffic through Calais has 
been increasing in a manner that is no doubt satisfactory to 
the French authorities. The tonnage of vessels of all sorts 
entering the port in 1890 was 600,473; and in 1891, 688,097; 
of which 427,833 tons was carried in 70 sailing, and 1641 
steam vessels belonging to British owners, while the trade 
done in French vessels was only 192,085 tons. The improve- 
ments, therefore, may be said to be as much for British 
interests as those of France. The chief imports consist of 
timber, grain, and coals; and the exports wine, fresh fruit, 
vegetables, and other miscellaneous goods, the greater 
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i S th lies of trade are | the outlet valves. The interior pips piston working in the central | results reached by the chief engineer with those of other engineers 
rt of og —— — oo a potatoes and | smaller pipe, or pump barrel, has at tts upper end a check valve, | who have given attention to the subject of masonry dams. 
rerrashlen > we send to France large quantities of fish. and a ball valve rests in the passage from this pipe to a hollow | 
Vv ’ 


It is hardly worth while to examine all the various plans which 


t item of export is compressed straw, the better | casting at the top forming an air chamber, from a lower extension | have been suggested for this dam, nor the plans of dams which 
Another 1 ’ 


ity of which is used in this country for paper 
onl and the remainder for bedding for stables. In 
addition to the service of steamers to Dover there is 
also & regular line of two steamers a week to London, and a 
weekly service to Goole. The improvements which are being 
carried out include the widening of the entrance—which is 
now 300ft. wider than it was—and when the piers are com- 
pleted this width will be increased another 100ft. The approach 
is also being deepened by sand pumpdredgers. In the tidal basin 
a pier, 1800ft. long, is devoted to the cross-Channel service, | 
and has a depth of 164ft. at low water spring tide. On the | 
south side of the tidal basin there is a quay 820ft. long, with | 
a depth of 26ft. low water spring tide. This quay is pro- 
vided with sheds, 520ft. long and 130ft. wide, and is fitted 
with hydraulic cranes. The eastern floating dock has an 
area of twenty-three acres, and has two locks, each 450ft. 
long, and one 68ft. wide, and the other 46ft. The sills have 
9stt. Sin. at springs and 24ft. 5in. at neaps. A dry dock was | 
completed about a year ago, the first vessel to enter it being | 
a British steamer. The dimensions are:—500ft. long, 69ft. 
wide, with 28ft. 8in. on the sill at springs and 24ft. din. at 
neaps. There are not, however, any proper facilities for 
repairing vessels, and no workshops capable of doing work 
for iron steamers. Vessels drawing 22ft. can enter the 
harbour and be docked at their berths two hours before high 
water. 








THE MID-SUSSEX WATERWORKS, BALCOMBE. 


On page 504 and above we commence the illustration of 
waterworks built at Balcombe from the designs and under 
the superintendence of Mr. Jabez Church, for the ‘ey of 
Balcombe, Hayward’s Heath, Cuckfield, Lindfield, Hand- 
cross, Crossley, and other parishes within an area of about 
eighty square miles. A description of the drawings now 
given and of others to complete the illustrations of the works, 
will be given in another impression. 








AN IMPROVED HYDRAULIC RAM. 
A SIMPLE and compact ram, by which water may be elevated to 





f which leads the outlet pipe. The water entering the ports of y ! 
the valve at the bottom, both 1 istons being imperforate, flows up | section of the Cornell dam with the sections of three others, as 


| have been built for several years. It will suffice to compare the 
through the piston of the | ower cylinder, and into and through | shown on the accompanying diagram. Two of these dams have 
the fiver i piston, fan be also "the smaller central pipe, or | recently been constructed in India by English engineers, and are 
pump barrel, the water raising the large piston, and its upward | only about half the height of the Cornell dam. The third section 
movement carrying with it the interior pipe piston, forcing the | illustrated is the one which was suggested for the Quaker Bridge 
water past the ball valve and into the 2 chamber, As | dam by Messrs. Davis, Croes, and Shunk, the Board of Experts 
the large piston reaches a point near the top of its cylinder, the | appointed by the Aqueduct Commission in 1888 to consider the 
central valve rod is raised, closing the inlet and opening the outlet | question. . : 
ports, until the dropping of the large piston again opens the inlet For the first hundred feet in depth below the water level, which 
and closes the outlet ports. Around the central valve rod is a | is as far as these four sections can be properly compared, as two of 
spiral spring to prevent excessive shock in the working of the ram. them extend but little beyond that height, the differences of 
Toe combined pressure from beneath and the air pressure from section are very marked. _ At 100ft. below the water level the 
above are designed to cause the water to flow from the discharge | Biatgarh dam is 65ft. thick, the Cornel] dam and the Quaker 
pipe in a steady stream. | Bridge dam proposed section 74ft., and the Tansa dam 87ft. thick. 
| At the level of the water in the Croton reservoir the Tansa dam is 
17ft., the Bbatgarh dam 15°t., the Cornell dam 19%t., and the 
Quaker Bridge section 28ft. thick. 
With reference to this great excess of thickness in the plan 
| proposed by the Board of Experts, it appears to have been caused 
AFTER nearly ten years of agitation and discussion, the final and | by the introduction into the calculations of the question of pressure 
essential features of the plans for the new water supply of New | exerted by ice forming on the surface of the reservoir. In the 
York from the Croton River have been approved and the work has | Indian dams , of course, no such question bad to be considered. 
been put under construction, The contract for the storage | The final conclusions of the chief engineer of the Croton Aqueduct 
reservoir dam at the intake of the new aqueduct has been awarded appear to have been that the question of ice pressure was not 
to James S. Coleman and Co., the lowest bidders for the work, | worthy of consideration, and consequently the dam is to be built 
the cost of which, as estimated by the engineers, was to be | with a thickness at the ordinary water level of only two-thirds of 
4,574,820 dols., and as pro- i 
to be built by the con- 
tractor is 4,150,573 dols, 
The violent opposition which 
was made to the construction 
of this work at all and which 
has been the cause of the 
great delay in beginning the 
work, which ought to have 
been begun simultaneously Ein 
with the construction of the 
aqueduct itself, bas been, in 
some respects, probably of 
benefit to the city, and cer- 
tainly has been the occasion 
of amore thorough elucidatign 
and illustration of the prin- P10 
ciples poner the construc- 
tion of great masonry dams 
than could otherwise have 
been obtained. Nearly every 
engineer of any prominence 








THE CROTON AQUEDUCT DAM. 
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a considerable height by a stream having but a small fall, the 
water being discharged in a continuous flow, is shown in the 
accompanying illustration, which, with the following description, is 
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taken from the Scientific American. The improvement has been 

atented by Mr. Lewis T. Webster, of Northfield, Mass. In the 
ower end of the inlet pipe is a valve with a central hub screwed 
on the lower end of a piston-rod extending upward within a hollow 
interior piston-rod or pipe, the lower end of the latter being 
screwed or otherwise secured to the top of a piston reciprocating 
in the large lower cylinder, around the bottom edge of which are 











in hydraulic work and -150 
masonry construction has had 
his say ; some through official 
reports called for by the r 
authorities in charge of the r 
Croton Aqueduct, some L 
retained by the opponents 
of the Commissioners’ plans, 
and a not inconsiderable 

ber of volunteers, several 7 
of whom propounded theories 


as extraordinary as they were 4 
— _ bs 

n one res @ opposi- —2S0FT 
tion and ae have vel 
disadvantageous in that they THE INTAKE DAM, CROTON AQUEDUCT 
have caused the location of 
the'great dam tobe changed from theoriginal site at Quaker Bridge, | that recommended by the Board of Experts in 1888. At 200‘t. 
suggested by Mr. B, S. Church, the originator, as it is believed, of | below the ordinary level of the water the Cornell dam is 180it. in 
the aqueduct scheme, and for some years the chief engineer of the | thickness, as against 160ft. recommended by the Buard of Experts. 
AqueductCommission. The very name ‘‘Quaker Bridge Dam” has The sectional area of the two plans for the 200ft. in height does 
become so odious to the opponents of the ae that it was deemed | not differ materially. One difference lies in the distribution of the 
advisable to dispense with it entirely and go further up stream to | material—the Board of Experts preferring to place the maximum 
a point in many respects less advantageous for the purposes of | resistance to extraordinary forces at the top of the dam and the 
the storage reservoir which was needed, and for the construction | chief engineer putting them at the bottom. 
of a dam, but which, nevertheless, gave opportunity for the| As regards the horizontal lan, the straight line adopted by the 
creation of a sufficiently capacious reservoir, and for the construc- | chief engineer is undoub' ly the cheapest in construction, but it 
tion of a dam of somewhat less cost. This site, selected after | probably will not satisfy the extreme theorists on either side, one 
careful examination by Mr. Alphonse Fteley, the chief engineer of | set holding that an arch curving up stream is the best as affording 
the Aqueduct Commission, is known as the ‘‘ Cornell Site.” some slight possibility of arch action, and another set claiming 

The dum to be built here will unquestionably be an imposing | that the toe pressures and liability to overturning would be 
structure in appearance. Viewed from below, there will be seen | diminished by having the concave side of the arch o posed to the 
on the right bank of the river an earthen embankment 500ft. in | water. It is not impossible, too, that the general public may agree 
length, extending from the hillside to a point where it is about | in opinion with an old Patnam County farmer, who laid down the 
100ft. high. Continuing straight across the valley, there will then | maxim that an arch ought to be built curving up stream, so as to 
bea masonry wall 600ft. long and of a general height of 150ft. above | ‘‘ throw the heft of the water agin the hills,” 
the valley. From the end of this wall and extending down stream However that may be, New York is now sure of having its great 
nearly at right angles to the line of the dam there will be a wall of | water supply scheme from the Croton completed in its entirety by 
masonry 1000ft. long and from 150ft. to 5ft. in height, the face of | a structure which will be a credit both to its designers and to the 
the wall being built in “— and over this wall the waste water | city. 
from the reservoir, when filled to overflowing, will fall in a foaming In the diagram the heavy lines show the Cornell dam of 1892; 
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e, the light lines show the Quaker Bridge dam as designed by the 
Aisthetically this dam will not be a great success. The long | Board of Experts in 1888; the dotted lines show the Bhatgarh dam, 
spillway on the left will doubtless present a very beautiful appear- India, 1891; the dot and dash lines show the Tansa dam, India, 
ance when the water is flowing over it, which will be for perhaps | 1891.—T7he Railroad Gazelte. 

a few — in 9 poy Aang the _ but er ene ry = 
masonry and earth, and the general rectangular lay-out of the - ‘ : 
whole concern, will have more of the characteristics of a mill dams _ Mr. R. E. Spracug Oram, her Majesty's Senior Super- 
than of a great engineering structure, intending Inspector, has been app Chief Inspector of Factories 

As regards the most important feature of the work, the section | in successiou to Mr. Whymper. Mr. Sprague Oram was in 1889 
of this masonry wall, which from the top of the rock at the bed of | Travelling Secretary to the House of Lords Committee on Sweat- 
the stream will be about 225ft. high, and will have to sustain the | ing, and has acted as Chief <—o since January last, in 

















pressure of 167ft. of water, it is interesting to compare the final ' tonsequence of the ilJness of Mr. Whymper. 
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SUPPLEMENTARY REPORT OF THE ELEC. 
TRICAL STANDARDS COMMITTEE. 


To the Ricut Hon. A. J. MUNDELLA, M.P., President of the Board 
of Trade. 


SUBSEQUENTLY to the presentation of our former report to Sir 
Michael Hicks-Beach in July, 1891, we were informed that it was 
probable that the German Government would shortly take steps 
to establish legal standards for use in connection with electrical 
supply, and that, with a view to secure complete agreement 
between the proposed standards in Germany and England, the 
Director of the Physico Technical Imperial Institute at Berlin, 
Professor Von Helmholtz, with certain of his assistants, proposed 
to visit England for the purpose of making exact comparisons 
between the units in use in the two countries, and of attending the 
meeting of the British Association which was to take place in 
August in Edinburgh. 

Having to the anperteane of this communication, it 
appeared desirable that the rd of Trade should postpone the 
action recommended in our previous report until after Professor 
Helmholtz’s visit. 

That visit took place early in August, and there was a very full 
discussion of the whole subject at the meeting of the British 
Association in Edinburgh, at which several of cur number were 
present. The meeting wasalso attended by Dr. Guillaume, of the 
Bareau International des Poids et Mesures, and Professor Carhart, 
of the University of Michigan, U.S.A., who were well qualified by 
their scientific attainments to represent the opinion of their respec- 
tive countries. 

It appeared from the discussion that a few comparatively slight 
modifications of the resolutions included in our previous report 
would tend to secure international agreement. 

An extract from the report of the Electrical Standards Com- 
mittee of the British Association embodying the results of this 
discussion was communicated to us by the secretary, and will be 
found in the appendix to this report. 

Having carefully reconsidered the whole question in view of this 
communication, and having received the report of the sub- 
committee mentioned in resolution 14 of our previous report, we 
now desire, for the resolutions contained in that report, to sub- 
stitute the following :— 

RESOLUTIONS. 

(1) That it is desirable that new denominations of standards for 
the measurement of electricity should be made and approved by 
her Majesty in Council as Board of Trade standards. 

(2) Toat the magnitudes of these standards should be determined 
on the electro-magnetic system of measurement with reference to 
the centimetre as unit of length, the gramme as unit of mass, and 
the second as unit of time, and that by the terms centimetre and 
gramme are meant the standards of those denominations deposited 
with the Board of Trade. 

(3) That the standard of electrical resistance should be denomi- 
nated the ohm, and should have the value 1,000,000,000 in terms 
of the centimetre and second. 

(4) That the resistance offered to an unvarying electric current 
by a column of mercury at the temperature of melting ice 
14°4521 grammes in mass of a constant cross-sectional area, and of 
a length of 106°3 cm. may be adopted as one ohm. 

(5) That a material standard, constructed in solid metal, should 
be adopted as the standard ohm, and should from time to time be 
verified by comparison with a column of mercury of known dimen- 
sions, 

(6) That for “the purpose of replacing the standard if lost, 
destroyed, or damaged, and for ordinary use, a limited number of 
copies should be constructed, which should be periodically com- 
pared with the standard ohm. 

(7) That resistances constructed in solid metal should be adopted 
as Board of Trade standards for multiples and submultiples of the 


ohm. 

(8) That the value of the standard of resistance constructed by 
a committee of the British Association for the Advancement of 
Science in the years 1863 and 1864, and known as the British 
Association unit, may be taken as ‘9866 of the ohm. 

(9) That the standard of electrical current should be denominated 
the ampére, and should have the value one-tenth—0°1—in terms of 
the centimetre, gramme, and second. 

(10) That an unvarying current which, when passed through a 
solution of nitrate of silver in water, in accordance with the 
specification attached to this report, deposits silver at the rate of 
0001118 of a gramme per second, may be taken asa current of 
one ampere. 

(11) That an alternating current of one ampére shall mean a 
current such that the square root of the time average of the square 
of its strength at each instant in amperes is unity. 

(12) That instruments constructed on the principle of the balance, 
in which by the proper disposition of the conductors, forces of 
attraction and repulsion are produced, which depend upon the 
amount of current passing, and are balanced by known weights, 
should be adopted as the Board of Trade standards for the measure- 
ment of current, whether unvarying or alternating. 

(13) That the standard of electrical pressure should be denomi- 
nated the volt, being the pressure which, if steadily applied to a 
conductor whose resistance is one ohm, will produce a current of 
one ampere. 

(14) That the electrical pressure at a temperature of 15 deg. 
Centigrade between the poles or electrodes of the volatic cell 
known as Clark’s cell, prepared in accordance with the specification 
attached to this report, may be taken as not differing from a 
pressure of 1°434 volts, by more than one part in one thousand. 

(15) That an alternating pressure of one volt shall mean a pres- 
sure such that the square root of the time-average of the square 
of its value at each instant in volts is unity. 

(16) That instruments constructed on the principle of Lord 
Kelvin’s Quadrant Electrometer used idiostatically, and for high- 
pressures, instruments on the principle of the balance, electro- 
static forces being balanced against a known weight, should be 
adopted as Board of Trade standards for the measurement of 
pressure, whether uuvarying or alternating. 

(Signed) CouRTENAY BOYLE. 
KELVIN. 
P. CaRDEW. 
W. H. PREECE. 
RAYLEIGH, 
G. CAREY FOSTER. 
R. T, GLAZEBROOK, 
J. HOpKINSON. 
W. E. Ayrton, 

(Signed) T. W. P. BLOMEFIELD, Secretary. 

29th November, 1892. 
SPECIFICATION REFERRED TO IN RESOLUTION 10. 

In the following specification the term ‘‘silver voltameter” 
means the arrangement of apparatus by means of which an 
electric current is passsd through a solution of nitrate of silver in 
water. The silver voltameter measures the total electrical quantity 
which has during the time of the experiment, and by 
noting this time the time-average of the current, or if the current 
has been kept constant the current itself, can be deduced. 

In employing the silver voltameter to measnre currents of about 
1 ampére the following arrangements should be adopted. The 
kathode on which the silver is to be deposited should take the form 
of a platinum bowl not less than 10cm, in diameter, and from 
4cm. to 5cm. in depth. 

The anode should be a plate of pure silver, some 30 square 
centimetres in area and 2 mm. or 3 mm. in thickness, 

This is supported horizontally in the liquid near the top of the 
solution by a platinum wire through holes in the plate at 


opposite corners. To prevent the disintegrated silver which is 
formed on the anode from falling on to the kathode, the anode 





should be wrapped round with pure filter paper, secured at the 
back with sealing wax. 

The liquid shou'd consist of a neutral solution of pure silver 
nitrate, containing about fifteen parts by weight of the nitrate to 
eighty-five parts of water. 

he resistance of the voltameter changes somewhat as the 
current passes. To prevent these changes having too t an 
effect on the current some resistance besides that of the volta- 
meter should be inserted in the circuit. The total metallic resist- 
ance of the circuit should not be less than 10 ohms, 

Method of making a measurement.—The platinum bow! is washed 
with nitric acid and distilled water, dried by heat, and then left 
to cool in a desiccator. When thoroughly dry it is weighed care- 
fully. It is nearly filled with the solution, and ted to the 
rest of the circuit by being placed on a clean copper support, to 
which a binding screw is attached. This copper support must be 
insulated, The anode is then immersed in the solution so as to be 
well covered by it and supported in that position; the ti 
to the rest of the circuit are made. Contact is made at the key, 
noting the time of contact. The current is allowed to pass for not 
less than half an hour, and the time at which contact is broken is 
observed. Care must be taken that the clock used is keepin 
correct time during this interval. The solution is now remov 
from the bowl, and the deposit is washed with distilled water and 
left to soak for at least six hours, It is then rinsed successively 
with distilled water and absolute alcobol, and dried in a hot air 
bath at a temperature of about 160 deg. C. After cooling in a 
desiccator it is weighed again. The gain in weight gives the silver 
deposited. To find the current in ampéres, this weight, expressed 
in grammes, must be divided by the oumber of seconds during 
which the current has been passed and by ‘001118. The result 
will be the time-average of the current, if during the interval the 
current has varied. In determining by this method the constant 
of an instrument, the current should be kept as nearly constant as 
possible, and the readings of the instrument taken at frequent 
observed intervals of time. These observations give a curve, from 
which the reading corresponding to the mean current—time- 
average of the current—can be found. The current, as calculated 
by the volt ter, cor Pp ds to this reading. 

SPECIFICATION REFERRED TO IN RESOLUTION 14, 
DEFINITION OF THE CELL. 


The cell consists of zinc and mercury in a saturated solution of 
zine sulphate and mercurous sulphate in water, prepared with 
mercurous sulphate in excess, and is conveniently contained in a 
cylindrical glass vessel. 

PREPARATION OF THE MATERIALS, 

(1) The mercury.—To secure purity it should be first treated with 
acid in the usual manner, and subsequently distilled in vacuo. 

(2) The zinc.—Take a portion of a rod of pure re-distilled zinc, 
solder to one end a piece of copper wire, clean the whole with glass- 
paper, carefully removing any loose pieces of the zinc. Just 
before making up the cell dip the zinc into dilute sulphuric acid, 
wash with distilled water, and dry with a clean cloth or filter 











paper. 

(3) The sine sulphate solution.—Prepare a saturated solution of 
pure—‘‘ pure re-crystallised ’—zine sulphate by mixing in a flask 
distilled water with nearly twice its weight of crystals of pure zinc 
sulphate, aud adding zinc oxide in the proportion of about 2 per 
cent. by weight of the zinc sulphate crystals to neutralise any free 
acid.* The crystals should be dissolved with the aid of gentle 
heat, but the temperature to which the solution is raised should 
not exceed 30deg. C. Mercurous sulphate, treated as described in 
(4), should be added in the proportion of about 12 per cent. by 
weight of the zinc sulphate crystals, and the solution filtered, 
while still warm, into a stock bottle. Crystals should form as 
it cools, 

(4) The mercurous sulphate.—Take mercurous sulphate, purchased 
as pure, and wash it thoroughly with cold distilled water by 
agitation in a bottle; drain off the water, and repeat the process 
at least twice.* After the last washing drain off as much of the 
water as possible. Mix the washed mercurous sulphate with the zinc 
sulphate solution, adding sufficient crystals of zinc sulphate from 
the stock bottle to insure saturation, and a small quantity of pure 
mercury. Shake these up well together to form a paste of the 
consistence of cream. Heat the paste, but not above a tempera- 
ture of 30deg.C. Keep the paste for an hour at this temperature, 
agitating it from time to time, then allow it to cool; continue to 
shake it occasionally while it is cooling. Crystals of zinc sulphate 
should then be distinctly visible, and should be distributed 
throughout the mass. If this is not the case, add more crystals 
from the stock bottle, and repeat the whole process, This method 
insures the formation of a saturated solution of zinc and 
mercurous sulphates in water. Contact is made with the mercury 
by means of a platinam wire, about No. 22 gauge. This is pro- 
tected from cuntact with the other materials of the cell by being 
sealed into a glass tube. The ends of the wire project from the 
ends of the tube. One end forms the terminal, the other end and 
@ portion of the glass tube dip into the mercury. 

To set up the cell.—The cell may conveniently be set up in a small 
test tube of about 2 cm. diameter, and 6 or 7 cm, deep. Place the 
mercury in the bottom of this tube, filling it toa depth of say, 
15cm. Cut a cork about ‘5 cm. thick to fit the tube; at one side 
of the cork bore a hole through which the zinc rud can pass tightly ; 
at the other side bore another hole for the glass tube which 
covers the platinum wire; at the edge of the cork cut a nick 
through which the air can pass when the cork is pushed into the 
tube. Wash the cork thoroughly with warm water, and leave it 
to soak in water for some hours before use. Pass the zinc rod 
about 1 cm, through the cork. Clean the glass tube and platinum 
wire carefully, then heat the exposed end of the platinum red hot, 
and insert in the mercury in the test tube, taking care that the 
whole of the exposed platinum is covered. Shake up the paste 
and introduce it without contact with the upper part of the walls 
of the test tube, filling the tube above the mercury to a depth of 
rather more than 2 cm. Then insert the cork and zinc rod, 
passing the glass tube through the hole prepared for it. Push the 
cork gently down until its lower surface is nearly in contact with 
the liquid. The air will thus be nearly all expelled, and the cell 
should be left in this condition for at least twenty-four hours before 
sealing, which should be done as follows :—Melt some marine glue 
until it is fluid enough to pour by its own weight, and pour it into 
the test tube above the cork, using sufficient to cover completely 
the zinc and soldering. The glass tube should project above the 
top of the marine glue. The cell thus set up may be mounted in 
any desirable manner. It is convenient to arrange the mounti 
so that the cell may be immersed ina water bath up to the level of, 
say, the upper surface of the cork. Its temperature can then be 
determined more accurately than is possible when the cell is in 
air. In using the cell sudden variations of temperature should as 
far as possible be avoided. 

NorEs, 


The zinc sulphate solution.—The object to be attained is the 
preparation of a neutral solution of pure zinc sulphate saturated 
with ZnSO, 7H,O. At temperatures above 30 deg. C. the zine 
sulphate may crystallise out in another form; to avoid this 
30 deg. C. should be the upper limit of temperature, At this 
temperature water will dissolve about 1‘? times its weight of the 
crystals. If any of the crystals put in remain undissolved they 
will be removed by the filtration. The amount of zinc oxide 
required d ds ontheacidity of the solution, but 2 per cent, will, in 
all cases which will arise in practice with reasonably good zinc 
sulphate, be ample. Another rule would be to add the zinc oxide 
gradually until the solution became slightly milky. The solution 
when put into the cell should not contain any free zine oxide ; if 
it does then, when mixed with the mercurous sulphate, zinc 
sulphate and mercurous oxide are formed; the latter may be 


* See Notes., 
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deposited on the zinc and effect the electro-motive force 
The difficulty is avoided by adding as described about 12 pace 
of mercurous sulphate before filtration; this is more than suffices 
to combine with the whole of the zinc oxide originally put in, if . 
all remains free; the mercurous oxide formed, together with a - 
undissolved mercurous sulphate, is removed by the filtration, w 
The mercurous sulphate.—The treatment of the mercuro; 
sulphate has for its object the removal of any mercuric sulphat. 
which is often present as an impurity. Mercuric sulphate decom 
— in the presence of water into an acid and a basic sulphate, 
‘he latter is a yellow substance—turpeth mineral—practically 
insoluble in water ; its presence, at any rate in moderate quantitie, 
has no effect on the cell. If, however, it is formed, the acid 
sulphate is formed also, This is soluble in water, and the acid pro. 
duced effects the electro-motive force. The object of the weal 
is to dissolve and remove this acid sulphate, and for this Purpose 
the three washings described in the specification will in nearly all 
cases suffice. If, however, a great deal of the turpeth mineral jg 
formed it shows that there is a great deal of the acid sulphate 
present, and it will then be wiser to obtain a ‘resh sample of 
mercurous sulphate rather than to try by repeated washings to get 
rid of all the acid. The free mercury helps in the process of 
removing the acid, for the acid mercuric sulphate attacks it. 
forming mercurous sulphate and acid which is washed away. The 
cell may be sealed in a more permanent manner by coating the 
marine glue, when it is set, with a solution of sodium silicate and 
leaving it to harden. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Birmingham to-day, and at Wolverhampton yester. 
day, it soon became evident that the year is closing only quietly 
though the position was no worse on the week. ' 

In the pig iron trade deliveries are being completed under 
contracts taken at the end of September, and inquiries continue 
to come to hand with regard to spring requirements by customers, 
but there is less forward buying going on for next year's delivery 
than would occur if finished iron manufacturers were more certain 
as to the extent of business they are likely to be doing in the 
opening quarter of next year. This uncertainty checks forward 
business, and agents are not booking so much as, in some quarters, 
had been expected. 

The prices quoted this week for pigs are those which sellers will 
accept over the first two or three months of the new year. The 
demand for North-country productions is by no means considerable, 
Good West Coast hematites are 58s. to 59s., delivered into this 
district, for forge sorts, and foundry hematites are 60s., 6ls., and 
62s. for Nos. 1, 2, and 3 respectively. Fresh orders for Midland 
pigs are not numerous, but the furnaces are fairly well engaged, 

orthampton pigs are an average of 44s., delivered to works, 
while some qualities are selling as low as 42s. 6d. to 43s, Derby- 
shires are 45s., and Lincolns 48s. at works or 47s. at stations, 
Earl Granville aa North Staffordshire pigs, delivered into 
this district, are 45s. 6d. Good South Staffordshire part-mine pigs 
vary from 45s, to 47s. 6d., all-mines are quoted 60s., and under 
qualities range from 36s, to 37s, 6d. 

In the finished iron works satisfaction is expressed by the opera- 
tives that there is no reduction of wages. It had been feared that 
this might be the result of the bi-monthly return for September 
and Ostober, but, as indicated last week, it was a slight rise upon 
the previous return. The average selling price in the correspond- 
ing months of the last four years was: September and October, 1889, 
£6 lbs, 1ld. ; 1890, £6 19s, 9d. ; 1891, £6 9s. ; and 1892, £6 7s. 2d, 
It will be seen that, compared with two years ago, the new average 
shows a decline of no less than 12s. 9d. per ton. The average for 
May and June of the present year was £6 6s. 94d. There will be 
no alteration in wages, which were reduced at the end of Septem- 
ber by 24 per cent., thus bringing them down to 7s. 9d. per ton 
for puddling, with mill and forge men in proportion. The wages 
of blast furnacemen have also been declared at the previous rate. 

Marked bars continue £8 to £8 12s, 6d., with £7 for the second- 
class sorts of the list houses, and £5 12s. 6d. upwards for common, 
A considerable contract for best cable iron is understood to have 
been lately secured in Staffordshire on account of the Russian 
Government. 

Sheet iron makers are not very busy, nor have they much in 
band, for they are depending chiefly upon orders which reach them 
week by week. Prices remain without alteration on the week at 
£7 to £7 2s. 6d. for singles, £7 5s. to £7 7s. 6d. for doubles, and 
£8 to £8 2s. 6d. for lattens. Galvanised corrugated sheets are 
£11 10s. to £11 15s, for doubles, 

Hoops cortinue about £6 12s, 6d., and gas tube strip is in quiet 
demand at £6, 

‘I'he steel works keep well employed on bridge building, engi- 
neering, and general manufacturing sections, but the leanness of 
prices, consequent upon competition from other parts of the king- 
dom, continues a matter of much remark. Steel blooms of local 
make are selling at £4 10s., £4 15s. and £5 per ton, the price 
being regulated according to whether the metal is required to weld 
orno. Steel angles are quoted at about £5 15s, easy, and bars are 
£6. Siemens steel plates from Scotland of good quality are being 
offered at £6 15s. per ton, delivered in Birmingham, or a drop of 
from 10s. to 15s. on the quarter. Some makers declare that 
Staffordsbire plates of a similar quality could not be sold under £7 
or £7 5s. North of England common steel plates are quoted £6, 
delivered into this district. 

Scotch steel strip has been sold in this district lately in con- 
siderable quantities, Notwithstanding competition and low prices, 
there are, however, some few firms who are well-placed. These 
report an improved demand in blooms, billets, slabs, bars, and 
similar earlier stages, for next year’s delivery. The material is 
wanted by manufacturers who have recently booked contracts one 
and two years forward, for miscellaneous iron and steel stores for 
home and foreign railway companies and for Government. 

The coal trade is only moderateas regards manufacturing sorts, but 
a5 fuel isin good request, Mill and forge coal ranges from 

8. to 9s, 

The complaint that coalmasters are getting undue profits is 
replied to by a statement that many collieries in this district, 
under the most careful and rigid management, were unable to pay 
any dividend whatever for ten or twelve years previous to 1890 
and the coalmasters are, therefore, more entitled to get fairly good 
prices. The newer portions of the Staffordshire coalfield, on the 
Sandwell, Seneetel, and Cannock Chase sides, are well engaged, 
and while this continues coal prices are likely tobekeptup. _ 

General engineers are moderately engaged, and are anticipating 
a further improvement in the spring. 

Some of the district firms are busy with the manufacture of 
welded tubes made from iron strip, intended for telegraph service 
abroad, and also in some cases for overhead electric traction 
systems. 

Engineers who make machinery and tools for use by cycle manu- 
facturers are beginaing to receive inquiries for next season, Now 
that the Stanley Show is over the cycle makers are already pro- 
ceeding with preparations for the summer, and are getting their 
machinery, plant, tools, and other accessories into shipsbape. The 
immense development of the cycle trade of late, and the ccnse- 
quent increase of competition has led in some cases to the narrow- 
ing of profits. In their fifth annual report just issued the Rudge 
Cycle Company regret that the year’s trading has not been s0 
satisfactory as hitherto. The audited accounts show a profit on 
trading for the year of £20,367 4s. 7d. From this sum must be 
deducted directors’ fees, debenture interest, income tax, and 
specia! depreciations on stock, amounting together to £7328 10s, 1d., 
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Jeaving 4 net profit for the twelve months of £13,038 14s, 6d, 
‘Add to this sum the balance brought forward from last year of 
£9001 4s, 5d., and deduct the interim dividend paid in June last 
"£6498 15s.—there remains a disposable balance of £8741 3:3, 11d., 
which the directors recommend be appropriated as follows :— 
Dividend at the rate of 7} per cent. per annum for the past half- 

ear, making—with the interim dividend paid in June last—a total 

ividend of 8% per cent. for the year, free of income tax, 
£4874 1s. 3d.; to write off goodwill, patents, &c., £2000; to 
carry forward to next year the balance of £1867 2s, 8d. 

The Welverpamsaeen Town Council, at a meeting on Monday 
next, will have before them a recommendation from their Electric 
Lighting Committee, proposing the acceptance of the tenders of 
the Electrical Construction Company, for supplying the installa- 
tion of the electric light within the area of the borough, which the 
Council has decided to have lighted by electricity. The cost of 
the work will be about £28,000, exclusive of the cost of buildings 
which it will be necessary to erect for the purpose. 

The iron plate industry is disturbed by the strike of about 
450 men employed in Birmingham, Wolverhampton, Walsall, and 
Bilston. The masters contend that they are being undersold by 
makers in the Lye district of Stourbridge, who are not paying the 
bonus, and that since the associated firms had paid it their wages 
bills have shown a marked decrease, owing to there having been 
less work todo, When the bonus arrangement was come to, the 
Lye makers promised to pay at the same rate, but this they have 
not carried out. The suggestion to submit the matter to arbitra- 
tion has not been acted upon, and the strike continues. 

The Walsall metal ware trades are rather quiet just now, but 
an improvement is looked for, since the War-office has just 
invited tenders not only for very large quantities of harness and 
saddlery, but also for 4000 hoof pickers, Tenders are to be sent 
in by the 14th inst., and patterns, &c., with full lists of the 
articles wanted, can be seen at the offices of the Walsall Chamber 
of Commerce, 

At Wednesday’s meeting of the South Staffordshire Mines 
Drainage Commissioners there were two applicants for the office 
of arbitrator, rendered vacant by the death of Mr. H. J. Marten. 
These were Mr. Edward Jones, formerly mining engineer to Sir 
Horace St. Paul, and Mr. E. Perry, formerly engineer for the 
Tipton district for the Commissioners. Mr. Perry was appointed. 
The reports of the engineers were ~ satisfactory, and passed, 
The chairman, Mr. Wilson Lloyd, .P., commented on the 
fact that a scheme had been adopted for firing the engines with 
slack, He feared that they would soon be confronted with a 
reduced output of coal. Mr. Howl said that the Tipton district 
kept up to the average, but the output in the other district was 
somewnat less. The chairman said that they looked to the 
Government of the country to open up fresh channels for British 
trade, and he considered that it would be a good thing for that 
district if Government would push on the new railway to Uganda. 

The Worcester City Council have decided to buy land at a cost 
of £5000, for the purpose of an electric lighting station, and to 
enter into a contract with the British Electrical Company for the 
laying down of an installation, The total expenditure is put at 
£31,000 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business in all departments continues to drag on 
slowly through the remainder of the year, and, although there has 
been some slight hardening in other markets, no improvement can 
be noted here, except that perhaps in some of the outside brands, 
chiefly Middlesbrough, moderate transactions have been put 
through at the minimum figures for delivery over the first three 
months of next year. Consumers here still buy very cautiously, 
in the belief that they have more to gain by waiting, and in most 
cases they are not replacing raw material in at all equal quantiiy 
as it is being used. The general outlook of trade remains m™ch 
the same as I have reported for some time pe. and there are still 
no near prospects of any appreciable revival, 

The hest ron hange on Tuesday was moderatel 
attended, but in nearly all cases absence of business was pneveree f 
Lancashire makers of Pig iron are doing very little, except where 
they have exceptionally favourable rates of carriage, but their 
quotations remain nominally on the basis of 44s. for forge, to 
45s. 6d. for foundry, less 24, delivered Manchester. With regard 
to district brands, the only matter of special interest to notice is a 
dispute which broke out last week, and that threatened to cause 
a temporary ion of the output of the Lincolnshire furnaces. 
The unionist ironstone miners struck against the employment of 
non-union men, of whom a considerable number are engaged in 
the district, and demanded that they should be discharged before 
the unionists would resume work. The owners of the mines, and 
the blast furnace proprietors in the district, however, declined to 
recognise any difference between union and non-union workmen, 
and continued operations with the non-unionist miners; but 
another difficulty arose, as the furnace men declined to 
load up the ore which had been raised by the non-unionist 
men. The dispute was, however, of only short duration, 
and did not at all materially interfere with the work of 
the furnaces, as a settlement was effected on Monday. For 
Lincolnshire iron prices continue weak, forge qualities averaging 
not more than 42s, 6d.; and foundry, 43s, 6d. to 44s., less 24, 
aelivered Manchester, with very little doing, users of forge iron 
especially holding back for still lower prices, basing their offers 
at about 3d. below makers’ mini quotati Derbyshire 
makers continue altogether indifferent about business here, and 
hold firmly to their quotations of 44s. 6d. and 45s, for forge, to 
48s, 6d. and 49s, for foundry, less 24, delivered here, preferring to 
let business pass them rather than entertain any concession to 
meet buyers. For outside brands prices show rather more firm- 
ness, good foundry Middlesbrough not being quoted by makers 
under about 45s. 10d. net cash, dite Manchester, with 
Scotch iron averaging 47s. 6d. for Eglinton, to 48s. for Glen- 
garnock, net prompt cash delivered at the Lancashire ports; but 
there are outside sellers in the market at under these figures, 
and business is only put through at low prices, 

Manufactured ironmakers still report only a very slow business 
coming forward, and there is a continued weakening tendency in 
prices ; quotations for | hire bars remain at about £5 13s, 9d. 
to £5 15s,, and North Staffordshire qualities at £5 15s. to £5 17s. 6d., 
delivered Manchester; but under these figures is being taken to 
effect sales, and in one or two cases both Lancashire and North 
Staffordshire bars might be bought at as low as £5 12s, 6d.; Lanca- 
shire sheets remain at £7 23. 6d. to £7 5s., and Staffordshire at 
£7 7s. 6d.; hoops, £6 2s, 6d. for random, with 5s, extra for all 
special cut lengths. 

The steel trade remains in a depressed condition both as regards 
raw and manufactured material. Ordinary foundry hematites still 
average about 55s. 6d. to 56s., less 24, but steel billets could be 
bought at £4 6s, 3d. to £4 7s. 6d. net cash, delivered here, whilst 
the best qualities of steel boiler plates are readily obtainable at 
from about £6 103s, to £6 12s, 6d. per ton, delivered in the 
neighbourhood. 

In the metal market only a very slow business is reported 
generally, with list rates for manufactured goods unchanged, but 
the d ard t y in raw material tends to weaken the 
position, and buyers only cover from hand to mouth. 

The general condition of the engineering industries remains 
practically unchanged, and with the exception of a very few firms, 
who either with specialities or on special work are still kept fully 
going, establishments are short of orders, and there is very little 
new work — forward. In fact, many of even the leading 
engineering establishments are so short of orders that considerable 

















reductions of the working staff in other departments. Most of 
the machine tool makers especially are uae the scarcity of 
orders, and locomotive and railway carriage builders report an 
absence of new work of any moment in prospect. Boilermakers 
still secure a fair amount of new orders, but these are being ver 
keenly competed for, and have to be taken at low prices, whic’ 
more than counterbalance the recent considerable fall in the price 
of steel plates. 

Several important orders for paint machinery for Melbourne, 
Queensland, and New Zealand, have just been completed by 
Messrs, Follows and Bates, engineers, of Gorton, near Manchester. 
These machines are mostly of special design and exceptional 
capacity, for turning out large quantities of material in colours, 
leads, &c. The orders include large d triple-rolling mills, 
capable of grinding up to ten tons per day, and finishing for the 
market; also disintegrators, for grinding up dry material, capable 
of turning out from ten to fifteen tons per » Aap and the firm have 
also just completed for a large chemical works in this district, 
specially designed machinery for crushing and grinding chemicals 
at the rate of from five to seven tons per day. 

The engine for driving the British section of the Chicago Exhibi- 
tion is being supplied by Messrs. Galloway, of the Knott 
Mill Ironworks, Manchester, This is a horizontal superposed 

pound densing engine, to indicate 350-horse power at 
70 revolutions per minute, with 1001b. boiler pressure. The high- 
ressure cylinder is 17in., and the low-pressure 30in. diameter, 
th having a stroke of 3ft. 9in. There are several special features 
about this engine which it may be interesting to notice. It is to 
be fitted with Messrs, Galloway's latest gear, and with other improve- 
ments they have recently introduced. The distribution of steam 
is effected by means of short slide valves, the high-pressure 
cylinder being provided with a multiple-ported or gridiron expansion 
valve, working on the back of the main slide. The expansion valve 
is to be operated by means of a curved slotted link, in connection 
with an improved expansion motion patented by Messrs, Galloway 
in 1890, allowing the admission of steam at full pressure without 
the intervention of a throttle valve, and with a quick cut-off at any 
point, from 0 to 66 per cent. of the stroke of the piston. The 
governor, which is to be driven by gearing, is of their improved 
‘*Parabolic” type, for obtaining great sensibility and steadiness of 
turning, and is to be connected directly to the rod of the expansion 
slide valve. The crank necks will be 12in. diameter, and with regard 
to the fly-wheel—which is 23ft. diameter, grooved for twelve 1]#in. 
ropes—a special arrang tis ry, owing tothe peculiar posi- 
tion in which the engine will be plaeed, As the position of the second 
main shaft will only allow of a small-size pulley being placed upon 
it, and as the speed of this shaft is not yet determined upon, 
Messrs, Galloway have been compelled to lengthen the main shaft 
of the engine, which will be supported upon an extra bearing and 
carry a supplementary fly-wheel for straps, and of a size to be 
determined by the requirements of the Exhibition authorities. 
The main fly-wheel of the engine will consequently be entirely 
useless at the Exhibition, but it will show how the engine would 
be built for driving an ordinary mill, and when removed 
from the Exhibition it will only be necessary to cut off the extra 
length of shafting, and the engine will then be one of the 
ordinary type for rope driving. Galloway’s patent safety barring 
gear, for starting engines, or for turning them to any position 
desired, will also be attached to the engine, but as this gear has 
already been described in these columns, it is not necessary to go 
into details here. 

I may add that Messrs, —— have just issued a new catalogue 
of the boilers, engines, and machinery constructed by the firm. 
Thisis quite a neatly got-up volume with cloth back, and not only 
profusely illustrated with all their most recent improvements, but 
it contains a mass of usefal information of general interest to 
engineers, 

he better qualities of round coal, suitable for house-fire 
purposes, have been moving off more free:y owing to the severe 
weather of the last few days, but supplies are still plentiful, and 
many of the collieries are only working short time. Other descrip- 
tions of fuel continue in slow demand, steam and forge coals 
remaining in very indifferent request, owing to the depression in 
the iron and other coal-using industries, and prices continue low, 
7s, to 7s. 6d. being the average figure at the pit mouth, I'helock- 
out in the cotton trade is, of course, rendering engine classes of 
fuel more difficult to dispose of, but so far does not affect the 
market to any material extent, and although here and there cheap 
parcels are offered, current prices are being well maintained, burgy 
averaging 6s. to 6s. 6d.; best slack, 5s. to 5s. 3d.; mediam sorts, 
4s, to 4s, 3d.; and common, 3s, 6d.; with some inferior slack 
obtainable at as low as 3s. per ton. 

In the shipping trade business continues quiet, and steam coal 
delivered at the ports on the Mersey does not fetch more than 
8s, 3d. to 8s. 6d. per ton. The agitation now going on in the South 
Wales district, with reference to the discontinuance of the sliding 
scale arrangement, is being watched with considerable interest 
here, as Welsh coal for some time past has been competing at the 
various Lancashire ports at excessively low figures, and it is felt 
that the Welsh colliery owners have been indifferent about main- 
taining prices, as the sliding scale enabled them to obtain a 
corresponding reduction in wages, which if it were attempted in 
other districts, would certainly be most str ly opposed by 
the Miners’ Federation. 

Barrow.—There is no change to note in the state of the hematite 
pig iron trade, as the business doing is very small in extent, and 
the inquiry for either prompt and forward deliveries exceedingly 
quiet. During the week there has been no business of any 
moment done by makers, but as their delivery engagements are 
not now so large as they have been, it is now noticed they are 
beginning to run metal into stocks in their own yards rather 
than blow out y of the furnaces they have in blast. It is 
noteworthy that the trade in hematite warrants during the week 
has been absolutely xii, and they therefore stand in stock at the 
same figure as last week—38,913 tons. This represents a reduc- 
tion in stocks since the beginning of the year of 105,174 tons. 
Prices are easier at 46s. 44d. for warrants, sellers, and 46s., buyers. 
Cheaper prices are expected. Makers ask 47s, 6d. for parcels of 
mixed Bessemer numbers net f.o.b. 

In the iron ore trade there is nothing doing, and at the mines 
generally there is most marked inactivity. There is, however, an 
exception to this otherwise general state of things, and that is the 
case of the — at Hodbarrow, in the South of Cumberland, 
about six miles from Barrow as the crow flies, but sixteen miles by 
rail. Regular activity is maintained at these mines in good and 
bad ‘¥e alike, Ordinary qualities of iron ore are quoted at 
8s, 6d. to 9s. per ton net at mines, and screened qualities are still 
selling at lls, Spanish ore is not much impo at present, but 
is quoted at 9s, per ton, delivered at smelters’ works in this 
district. 

In the steel trade there is less doing than for months past, and 
many of the mills are standing idle, and likely to do so during the 
remainder of this year; and unless new orders come to hand 
quickly, it is quite on the cards that the spring months of 1893 
will be reached before there is any industrial revival in the 
steel trade. The outlook is much less cheerful in the Siemens- 
Martin’s trade than in the Bessemer department, and in the latter 
department it is only in heavy rails that there 1s any prospect of 
trade. Prices are unchanged. 

Shipbuilders are indifferently employed,jbut alittle new work has 
been secured, and it is expected that other orders will be booked 
before the close of the year. 

The shipping trade is still quiet, and the returns this week show 
that while the exports of pig iron and steel during the past week 
have been 10,996 tons, they com with 17,311 tons in the cor- 
responding week of last year. e total shipments of metal from 
West-coast ports during the ppg year have amounted to 

















numbers of men continue to be discharged, whilst there are also 


poke tons, compared with 887,184 tons in the corresponding 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE condition of the coal trade does not admit of much change, 
and there is no prospect of any alteration in d d or quotati 
during the existing year, or even early in the next. In the 
Barnsley district business is repo to be dul]. The cold ‘‘snap” 
which commenced with the snowstorm on Sunday has caused 
householders to hurry up with their orders for winter fuel, but 
there is no difficulty whatever in obtaining supplies. A fair tonnage 
is being forwarded to London where prices are maintained. Steam 
coal, for which there is an average season demand, is maintained 
in value, though of course there is now less doing with Hull for 
export. With the maintenance of prices wages are kept up, and 
except in an isolated instance or two, all is peace in the coalfield. 
Christmas will find no serious difficulty anywhere. In household 
ualities Silkstones are at 1ls. to 12s. per ton; Flockton, 103. to 
0s. 9d. ; Barnsley house, 10s, to 10s. 6d.; Barnsley steam coal, 
9s. to 9s. 9d. per ton; Parkgate and other sorts, 8s, ; gas coal, 
which is now obtainable under contract on easier terms, ranges 
from 8s. to 9s. perton. Little is doing in manufacturing fuel, the 
cotton strike cutting off an important market in Lancashire. Coke 
is at 11s. to 13s, per ton. 
In the heavy trades of the town the reports are far from en- 
couraging. During the past month a good many men have been 
discharged from the large establishments at the east end. It was 
stated that in the Brightside district alone more than a thousand 
men are out of work, and many others have only partial employ- 
ment. On inquiring into the truth of these statements, I find that 
the number actually out of employment is nearer 500, but that 
very many areon short time, The Government contracts will most 
probably be completed very early in January, in one or two cases 
before the Christmas holidays begin ; and so far there is no indication 
of the new Admiralty scheme, announced by Lord Brassey, bringing 
any work to take the place of that now about concluded. The iron 
and steel industries are generally very depressed ; a similar remark 
applies to railway material ; therolling mills, tilts, and forges, are but 
indifferently engaged. In the lighter industries, the cutlery and 
silver plate establishments have the customary season work in 
specialities for Christmas and New Year gifts; but beyond these 
requirements the ordinary orders are not important. Even in the 
Christmas requisites the lines received are not equal to those of 
last year. 

The death of Mr. Charles Henry Firth, of Riverdale, Sheffield, 
which took place at his Bath residence on the 2nd inst., was some- 
what unexpected, though Mr. Firth has been in feeble health for 
a considerable time. His brother, the late Mr. Mark Firth, one 
of Sheffield’s best known benefactors, pre-deceased him, though of 
much sturdier muscular mould, Mr. & H. Firth was associated 
with bis more famous brother in the developement of the great 
Norfolk Works in Savile-street Eas' He was a most estimable, 
kind-hearted, and highly-respected gentl He took little part 
in public affairs. On the death of his brother, Mr. Mark Firth, 
who was a director of the Manchester, Sheffield and Lincolnshire 
Railway, Company, Mr. C. H, Firth was elected to fill the 
vacancy. In conjunction with his brother, Mr. Eiward Firth, the 
deceased, furnished a laboratory at Firth College at a cost of 
£1000. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE November returns of the Cleveland Irc ters’ Associati 
having proved less unsatisfactory than had been estimated, and 
some improvement having been reported in the steel trade, the 
market this week has been more favourable to sellers, and better 
prices have been realised. The pig iron makers are further 
strengthened by the report that some of the speculators will be 
‘in a corner” before the end of the year, for when the ‘‘ bear” 
account comes to be closed this month those concerned in the 
settlement will find it difficult to get the warrants, as the stock is 
so small, and this may cause another spurt in prices. At the 
settlement last month accounts were adjusted, in some cases at 
a considerably higher price than anything that was publicly 
quoted, the sellers who made default having to agree to the 
price fixed by the purchaser. Prices of warrants have recovered 
a little this week, and inquiries have been more numerous; 
but still the t of busi tr ted has not been 
of great extent, because little iron is wanted on export 
account, and local requirements are curtailed by the dulness 
at,the manufactured ironworks. Fully two-thirds of the establish- 
ments erected in this district to produce finished iron are idle, 
and the other third are working irregularly, and only at the 
steel works is there any approach to activity, though even there the 
prices are not such as to allow of any profits on the business, com- 
petition being so keen. Some fair orders have been taken during 
the last few days for steel plates and angles, but scarcely a solitary 
contract is offered for iron plates, which are rapidly going out of 
fashion, now that plates can be had in steel as cheaply as in iron, 
Fully 80 per cent. of the vessels built were of steel, when 
plates were 16s, to 20s. per ton dearer than iron, and there 
will be no chance cf the latter being chosen when the first 
cost of them is no cheaper than those of steel. At several of 
the shipyards, orders for new vessels have just been received, 
the shipowners taking advantage of the very low prices to have 
vessels built for regular lines to replace craft that have been lost. 
Mr. Christopher Furness, M.P., who is one of the leading ship- 
owners in the North of England, as well as senior partner in the 
shipbuilding firm of Furness, Withy and Co., West Hartlepool, has 
ordered from the firm one of the largest steamers ever constructed 
by tbem, and when in the United States recently he obtained an 
order from a regular line for three large screw steamers, with a 
promise of an order for a similar number when they are completed 
if the first contract is ted satisfactorily. The firm stood 
greatly in need of the orders, as they had their last vessel on the 
stocks, Still shipbuilders look upon the coming year with appre- 
hension—they have not done so badly this year as regards the 
amount of work they have executed, and the tonnage launched 
will not be far short of that of 1891, but the profits of the trade 
will come out very unsatisfactorily for most firms, 

Steel plates have been raised in price this week, and it is 
difficult to buy any for shipbuilding purposes under £4 17s, 6d., 
less 24 per cent, and f.o.t., while some of the producers 
are quoting £5, and have done business at that. Iron 
ship-plates are also at £4 17s, 6d., less 24 per cent., but that 
can hardly be realised when steel is so cheap, The manner in 
which finished iron has been superseded by steel is shown by the 
fact that of the nine finished ironworks which have been esta- 
blished at Stockton, only three are now at work, and two of these 
devote more attention to the production of steel than that of iron. 
In the Middlesbrough district there were originally seven finished 
ironworks, of which four have disappeared altogether, and one of 
the other three produces much more steel thaniron, At Darling- 
ton also, which had five finished ironworks, two are gone, one is 
converted into a steel manufactory, and only one is working. On 
the Tyne some of the works have disappeared. At one time no 
fewer than 15,000 men were engaged in the North of England in 
the production of finished iron, now there can be hardly 4000. It 
is only the bar trade that is comparatively unaffected by the com- 

tition of steel, and it is chiefly the works making bars that are 

ept in operation. 

ere being a somewhat better business done in steel plates, 
hematite iron been in better request this week, but there has 
not been much hardening of the price, for the supply is plentiful, 
Too many firms have entered upon the manufacture, with the 
result that while a short time ago it was at a relatively higher price 
than Cleveland iron, and there was a better chance of making a 
profit, it is now relatively cheaper. The higher prices induced 














period of last year, a decrease of 215,924 tons. 





more to go into the trade than was required, and the excessive 





512 





THE ENGINEER. 





Dec. 9, 1899, 








competition that has been brought about has made it very difficult 
to realise profits. No, 1 Cleveland pig is now in better supply than 
demand, as the shipping trade has fallen off, and the consumption 
of this quality is mainly on the Continent. Thus this is not the 
period of the year when there can be a large sale for No. 1, as 
the ports to which it is sent are closed. No. 3 is kept at 37s. ed 
ton for prompt f.o.b. delivery, but it has not been readily obtainable 
at that, either last week or this, and some of the makers refuse to 
sell under 37s. 3d., and some under 37s. 6d. per ton. Middles- 
brough warrants advanced to 37s. 6d. cash on the publication of 
the ironmasters’ returns, but have fallen back to 37s. 44d. Iron 
is going more freely into the public warrant stores now that the 
shipping season is over; and in Connal’s warrant stores on Wednes- 
day night 16,076 tons of Cleveland iron were held, an increase on 
the week of 537 tons. No. 4 foundry pig is quoted 36s. 3d.; No. 4 
forze, 35s. 6d.; mottled, 35s.; and white, 34s. 6d. per ton, all for 
prompt delivery and f.o.b. Mixed numbers of East-Coast hema- 
tite pig can be obtained at 45:. per ton for prompt delivery. 
Exports of pig iron from Middlesbrough this month naturally show 
a falling cif; up to Wednesday evening they were 12,764 tons, 
against 17,113 tons in November, 1892; 11,294 tons in October, 
1892; and 15,895 tons in December, 1891; all to 7th. 

The statistics for November of the North of England iron 
irdustry are worth attention, as they proved that the trade was 
not so bad as was generally predicted, for though the output was 
fully maintained at the October rate, and shipments showed but a 
slight increase, the increase in stocks was only 3889 tons, against 
nearly 17,000 tons in October, and the total stock of Cleveland pig 
did not amount at the close of the month to more than three 
weeks’ make, An additional furnace was relighted in November, 
and was put upon hematite, so that out of 148 furnaces built, and 
95 in operation, 49 were producing Cleveland iron, and 46 hematite, 
basic, and spiegel iron. The decrease of 7608 tons shown in the 
production of Cleveland iron was due to the fact that November 
was a day shorter than October; yet in spite of this there was a 
ee make of hematite, and the production of hematite, basic, 
and spiegel iron now considerably exceeds that of Cleveland iron. 

Shipments of pig iron from Middlesbrough during November did 
not so much exceed those of October as was expected. They were 
as compared with the previous months named :— 


Coastwise. Foreign. Total. 

‘ons. Tons. Tons. 

November, 1892 32,048 84,238 .. 66,286 
October, 1892 .. 21,656 43,761 .. 65,417 
November, 1891 40,472 40,513 .. £0,985 


To Scotland 26,190 tons of Cleveland pig were sent, against 
13,095 tons in October. This year only 583,487 tons of pig iron 
have been shipped from the Tees, against 824,255 tons in the first 
eleven months of 1891; but, in 1889, no less than 914,139 tons were 
exported. Scotland bas had 183,073 tons, as compared with 354 185 
tons last year; and Germany 177,686 tons, against 204,435 tons 
last year ; but, in 1889, Germany received 338,547 tons of pig from 
the Tees, or the produce of t*irteen furnaces. 

The Tees Conservancy Commissioners report that despite the 
protracted strike in the Durham coal trade, the revenue from their 
graving dock had exceeded that of the previous year, probably, it 
was remarked at their meeting, because shipowners took advan- 
tage of the slackness of trade to have their ships docked and 
repaired. 

The work of improving the North-Eastern Railway near to 
Haswell will be executed by Mr. Walter Scott, of Newcastle. The 
work is necessary to fit the line for through express traffic. This 
week an arbitration has been in progress with respect to the land 
which the company will have to take at Ryhope in order to enable 
it to improve the curve there. 

Mr. William Whitwell, of Messrs. William Whitwell and Co., 
Thornaby and Westbourne Ironworks, Stockton, has been accepted 
as the Liberal candidate for Stockton. He has been many years 
head of the firm, which has a reputation second to none for the 
manufacture of iron. He was one of the founders, and for many 
years has been president of the Board of Conciliation and Arbitra- 
tion for the manufactured iron trade of the North of England. 

Mr. J. M. Layfield has been appointed —— of the 
passenger traffic of the York district of the North-Eastern Rail- 
way, in succession to Mr. J. A. Wilson, who has been appointed 
district goods manager at Newcastle. Mr. Layfield has been 
assistant-superintendent of the passenger department of the 
Darlington district, and is succeeded at Darlington by Mr. B. 
Harper, station-master at York. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been quiet but fairly steady. 
The monthly statement of the Cleveland iron trade produced a 
favourable effect, on account of the additions to stock there being 
much smaller than was anticipated. The reduction in Connal’s 
Glasgow stocks continues, and the output of ordinary iron is 
limited. A small quantity of Cleveland warrants changed hands 
in our market at 37s. 34d. cash. Scotch warrants have sold from 
41s, 8d. to 41s. 10d., and hematite is nominally 46s. cash. 

The prices of makers’ iron are as follow :—G.M.B., f.o.b. at 
Glasgow, No. 1, 42s. 3d.; No. 3, 42s.; Monkland, No, 1, 43s. 6d.; 
No, 3, 42s. 6d.; Carnbroe, No. 1, 44s. 6d.; No. 3, 43s, 6d.; Clyde, 
No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie and Calder, Nos. 1, 
51s. ; Nos. 3, 47s. 6d.; Summerlee, No. 1, 51s. 6d.; No. 3, 
46s. 6d.; Langloan, No. 1, 53s.; No. 3, 46s.; Coltness, No. 1, 
55s. 6d.; No. 3, 49s. 6d.; Glengarnock, at Ardrossan, No. 1, 
49s. 6d; No. 3, 46s. 6d.; Dalmellington, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, 
at Leith, No. 1, 53s, 6d.; No. 3, 49s.; Carron, at Grangemouth, 
No. 1, 53s.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
have been 5323 tons, compared with 5322 in the corresponding 
week. Australia took 250 tons; Canada, 163 ; Italy, 162 ; Ger- 
many, 185; Holland, 160; United States, 30 ; South America, 80; 
India, 45; France, 80; Belgium, 50; Spain and Portugal, 75; 
other countries 203, the coastwise shipments being 3840 tons, 
against 2778 in the corresponding week of last year. 

There is no change in the number of furnaces in blast, which is 
seventy-eight, compared with seventy-seven at this time last year. 

The imports of Spanish iron ore into the Clyde during November 
amount to 29,334 tons, which is the smallest of any month this 
year, and 2160 tons under the arrivals for November, 1891. The 
aggregate imports for the past eleven months are, however, the 
largest on record, amounting to no less than 514,880 tons, com- 
pared with 249,640 in the corresponding period of last year, and 
441,630 in 1890. The belief is that, just at present, the output of 
hematite iron iderably ds the current consumption, there 
being eleven more furnaces producing this class of iron than at 
this time last year, but it is pointed out that stocks —, are 
light, and that, with a revival of business, makers are likely to 
obtain better prices. 

There is a rather better prospect in the steel trade, the ship- 
building orders recently obtained, although probably exaggerated 
in amount, are still considerable, taking into account the depressed 
condition of the shipping trade, and the steel required for these 
vessels will come at a most opportune time. There has been a 
general disposition among the steel makers to hold off for some- 
what better prices. They are to have wages reduced at least 
74 per cent., and with the cheaper fuel now obtainable, the outlook 
is just a little more encouraging. Several firms that had all but 
stopped making steel are again partially employed. It is difficult 
to quote prices. Steel ship-plates are variously given at £5 12s, 6d. 
to £5 17s. 6d., less 5 per cent. discount for delivery in Glasgow 
district. 

Makers of iron bars are in some cases repo 
inquiry, although nothing like full time can yet 





just a little more 
obtained at the 





works, generally speaking. Wages of malleable workers are to 
remain unchanged for other two months, and although the market 
for raw iron has been quiet, supplies of forge qualities are limited 
env goes steady. Makers obtain little or no advantage on this 
head, but they are now getting cheaper fuel. They quote the 
lowest grade of common bars £5 10s., second grade £5 lbs, 
highest grade £5 17s. 6d., best bars ranging up to £6 7s. 6d., an 
these prices being all subject to the usual 5 per cent. discount for 
cash in one month, 

The sheet makers have held a ting to ider the state of 
business. They found that the various firms were well employed, 
some being busy, and on this account it was determined to main- 
tain prices on the basis of £7 7s, 6d. for singles. It was also 
understood that, if possible, a little more money should be 
obtained for thin sheets. There is, it appears, a very good inquiry 
for sheets on the part of makers of galvanised iron, 

An improvement is manifesting itself in the tube trade, The 
inquiry for gas and water tubes is extending, and there have also 
been more orders coming forward for tubes for marine boilers—a 
department of the business which had become exceedingly dull. 

he iron and steel manufactured goods shipped from Glasgow 
in the t week embraced locomotives worth £10,200, sewing 
machines £2435, other machinery £3465, steel goods £8290, and 
general iron manufactures £10,870, 

Messrs. Neilson and Co., of Hyde Park Locomotive Works, 
Glasgow, have obtained a contract for a number of heavy locomo- 
tives for India. 

The coal trade shows little change since last week. 
of the weather has quickened the d d for h hold coals, 
The shipments are still good for the season af the year. But for 
the fact that the colliers are restricting their output in some 
districts, the supply would be much greater than is required; 
as it is, difficulty 1s found in disposing of the production. A 
contract has been placed for 18,000 tons of main coal for Bilbao, 
to be delivered there over next year as required, and the price to 
be paid is said to be comparatively low. Free at the ship’s side 
in Glasgow harbour, main coal is quoted 6s. 9d. to 7s.; splint, 7s, 6d. 
to 7s. 9d.; ell, 8s.; steam, 93, to 9s, 6d. per ton. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE result of the last audit of coalowners’ books has been the 
declaration of 6} per cent. reduction, bringing the present wages 
to 22) above the standard of 1879. This is not the only result of 
the bad times in coal. If men had full work they might manage 
with these reductions, but when ‘‘ turns” more or less are lost 
every week, then matters become serious. It is quite an under- 
stood thing at Cardiff that, taking contracts and average require- 
ments, the present output continued would give about a million 
tens of coal more than required. It follows tnat unless prospects 
improved coalowners must curtail output, and already notices are 
being issued in various quarters for that purpose. These will date 
from December Ist, so that at the end of the month it is possible 
that a considerabie number of men will be owt of work. At the 
Nixons Collieries there is a likelihcod of one pit being 
stopped, and several hundred men discharged. Between five and 
six hundred men are under notice at Mertbyr Vale alone. It was 
expected that there would be a spurt before Mabon’s Day, and this 
took place, es at Carditf alone, in the export foreign of 
292,593 tons. The Bute Docks total was 152,946 tons, Penarth 
and Barry making up the remainder. Swansea total showed a 
fair average, while the house coal trade imparts its usual activity 
to Newport. Coastwise from Newport totalled 29,622 tons. The 
movement at Newport for bringing the Monmouthshire steam 
coals under the notice of the Admiralty is gaining ground. There 
is little doubt, that if Monmouthshire coals are generally second 
to those of Glamorgan, such coals as the best of the Abercarne 
Company would compare favourably. Whether in the opinion of 
the engineers of steamers they are entitled to class as equal, I 
must leave to experts. With regard to the lasting power of any 
coal, an engineer tells me that it is always necessary to allow 10 per 
cent. for loss. The recent discussion in South Wales on ‘short- 
ages” might throw some light upon this point. So also might 
the manner of weighing at coaling stations, the rapidity with 
which it is done, I am told, by one who has had considerable 
experience, quite accounting for a 10 per cent. loss, 

cal is for the present the great subject of discussion, and the 
agents of the Miners’ Federation are in the district striving to 
rove at meetings, and in the local papers, that the wisest thing 
or the colliers of South Wales to do is to abandon the principle of 
the sliding scale, and join the Federation. At Aberdare on 
Mabon’s Day there was a conference of miners, and Mr. 
Abraham had all his work to do to secure order and a hearing of 
the various speakers, One of the most suggestive incidents was 
the opposition to the scale by one of the Scale Committee, Mr. 
Philip D, Rees, of Aberaman ; but it is gratifying to add, that so 
far his following is a small one, and it is hoped that the good sense 
of the Welsh colliers will prevail in retaining the principle of the 
scale. If they are wise they will note the direction of events, and 
see that it will be policy to link themselves cordially with the 
coalowners, and work together in tiding over the present depres- 
sion. Joining the Miners’ Federation is simply a step towards a 
general strike of associated coal workers against associated coal- 
owners, I am glad to note that the chairman and Mr. David 
Morgan, miners’ agent, are stout supporters of the scale. 

Mid-week quotations indicated‘a falling tendency in prices ; the 
latest on Cardiff Exchange were :—Best, from 9s. 9d. to 10s, 3d.; 
seconds, 9s, 3d. to 9s. 6d.; best Monmouthshire, 9s, 3d. to 9s, 6d.; 
and inferior from 8s. 6d. Small is, as might be expected, at a 
low figure in Swansea, 4s. per ton, and fair steady character 
characterises house coal; best ranges from 12s. to 12s. 6d. at 
Cardiff; seconds, 10s. 9d. to 1ls.; while for Rhondda No. 3 

uotations are 11s, to lls. 6d.; Swansea quotation is lls, 6d. to 12s, 

here is little change to record in coke, quotations remaining 
at 16s. to 17s. furnace, and 18s, to 18s. 6d. foundry, Cardiff. 
Swansea prices are 13s. to 13s. 6d. furnace, and 17s. to 18s, 6d. 
foundry. Pitwood at Cardiff continues dull, and best is selling at 
15s.; 18s. to 18s, 3d. at Swansea. Patent fuel keeps about the 
same. Swansea exports last week included 4651 tons to France, 
and 1200 to Italy. The only active branch of the steel works 
continues to be that of steel bars, and fairly good consignments are 
going west. For railsthere is buta poorinquiry. Pig iron market 

uiet. Heavy steel rails are being offered from £4; tin bars, 
ean, £4 10s. to £4 12s. 6d.; Siemens, £4 15s. to £5. Welsh 
bars and sheets, steeland iron, are anchanged. 

I shall fully expect to report shortly changed quotations both in 
bars and tin-plates. Latest quotations in plates are, steel cokes 
12s, 3d. to 12s. 6d., Siemens 12s, 6d. to 12s, 9d., ternes 22s, 6d., 
24s,, 26s., best charcoal 13s. 6d. to 14s. Last week was again a 
brisk week in the tin-plate trade, and we would have expected a 
livelier business on Change than really took place ; but the fact is, 
as remarked amongst the members, that buyers and sellers are 


acting with extreme caution, and want to see prospects more |, 


definitely marked than they are at present. In the face of the 
large exports taking place, more vigorous action is certain. 

Last week close upon 90,000 boxes were exported, and only 
48,867 boxes received from works, reducing stocks to 123,106 boxes, 
As this might easily be cleared in a week, | fail to see the cause of 
the present circumspection amongst buyers. As regards sellers, 
their course is evidently a speedy lift in price. 

Dowlais has added one furnace to its producing power—though 
most of the pig iron made at Cardiff is sent up the hills. Ebbw 
Vale shares are looking better. There is little to note about 
Tredegar only that times continue very depressed. Relief societies 
are stated to be certain requirements at more tham one of the 
iron centres this winter. Both Cyfarthfa and Dowlais Works seem to 
take the lead in activity, and this is only done by keeping prices 
low, and wages nsoedntiy in accordance, It follows that labourers’ 
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wages in each place vary about 1s. 10d. to 2s, per da 

inferior labour etill lees.” oe en Oe 
A good deal of steel bar and pig iron continue to come in to 

Swansea and pone, Mon,; as regards the latter, from Millom, 


Middlesbrough, and Ulverston, 

Amongst the new ay promotions is that of the Speech 
House, Forest of Dean, A limited company has been formed to 
acquire them from the liquidator at a cost of £8000, 

‘The sunken ship at Milford Haven has been successfully raiseg 
by a Cardiff firm, 

Cardiff railway wagon carpenters continue on strike, 

The Barry Railway Company has ded a slight change in 
‘*taring” on aceount of shortages. 

The Board of Trade inquiry into the stranding of the sbip Truro 
has been opened at Cardiff before the stipendiary and nautical 
assessors, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

A QUIET and in most cases very limited busincs3 is doing on the 
iron markets over here. The tendency of prices is on the whole 
in a downward direction, 

In Silesia the situation of the iron trade has become even worse 
thar it was last week, pig iron being very weak, while in thg 
malleable iron department the scarcity of new orders is felt most 
disagreeably. Most works have limited production to the utmost: 
some of them are on the point of shutting up altogether, In the 
plate and sheet department the heavier sorts for boiler-making 
purposes are in tolerably good request, other sorts being almost 
entirely neglected. Prices fetched are unfavourable, and in many 
instances makers are working with a loss. 

In Austria-Hapgary business on the iron market has, on the 
whole, not changed upon the week. There is, perhaps, a slightly 
weakening tendency perceptible in some branches, both with 
regard to prices and demand, but generally the business transacted 
is of a satisfactory character. 

The Belgian iron market remains in its former lifeless condition, 
For inland demand the old price of 120f. p.t. for bara has been 
well maintained, but for export concessions are most willingly 
agreed to down to 105f. p.t., and in some cases even below. The 
Compagnie Cockerill has got an order for 35,000 t, steel rails for the 
Roumanian Government, at the price of 4,336,150¢. 

Regarding the production of cval in Belgium during the year 
1891, it has now been officially stated that the 272 collieries in 
Belgium yielded 19,645,000 t., being 690,316 t. lcss than in the 

ear before. The value of production amounted to 247,454,0(0 t, 
Price of sale was 12°58f. p.t., against 13°18f. p.t. in the year 
before. Employed were 119,000 men and women, average pay 
being 1086 f. per annum, 31f, less than in previous year. Total 
gain of collieries amounted to 35,861,000f., while in 1890 it was 
60,378,000f. 

in France, demand and sale on the iron market have further de- 
creased since last week’s report. Prices, too, have been moving in 
a downward direction. In Paris, merchant bars are noted 144t, to 
147f. p.t.; girders, 154f, to 157f. p.t. 

The district of Pas-de-Calais is the most important coal district 
of France, to which falls one-third of the totai production of coal, 
The number of collieriesis 54, producing 9,076,579 tons, of which 
214,916 tons only are exported. The number of men employed 
amounts to 40,167, with an average pay of 4°75f. per day for those 
working under ground, and 3 34f. per day for those working above 
ground. The total ame of coal in France amounted to 
26,327,000 tons in 1891, 

A quiet tone is reported throughout the Rhenish-Westphalian 
iron trade, with, if anything, rather an easing down in the prices, 
In the iron ore business there is also very little doing, and the 
tendency of prices generally reported as anything but firm. 
Spathose iron ore is quoted, M. 7°60 to 7°80 p.t. ; roasted ditto, 
Mil to 12 p.t.; inferior qualities, M. 9 to 10°50 p.t. at mines, 
Luxemburg-Lorraine minette has not altcred since last report, 
M. 3 20 to 3°40 being the price paid for the 40 p.c. contents; minor 
qualities are to be had at M, 2°40 to 2.60 p.t., net at mines. Pig 
iron is, generally speaking, still a neglected, although 
bere and there some fair inquiries have been coming forward. 
Spiegeleisen has been in tolerably request for small 
quantities, the former price of M. 53 p.t. being still wey Forge 

ig is reported in exceedingly weak demand at M. 48 p.t. for 

o. 1, and M. 45 p.t. for No. 3; Siegerland good forge quality is 
paid with M. 47 to 47°50 * at works. Hematite stands at M. 66; 
foundry, No. 1, M. 66; No. 3, M. 58 p.t.; basic, M. 46 to 47 p.t.; 
Bessemer, M. 53 to 54 p.t. Luxemburg forge pig has been 
offered at M. 45 p.t. Finished iron makers report but a very 
small weight of business coming forward, and in many cases the 
shops are with some difficulty kept going. For bars there 
is still the most limited inquiry coming forward, both on home 
and on foreign account, and the general tendency is rather 
in a downward direction. A general want of confidence is 
complained of. The continued decrease reported from most 
branches of the iron trade is not likely to dissipate these feelings. 
Prices are exceedingly depressed. Girders continue neglected, as 
before, stocks having iucreased rather considerably. In the hoop 
trade prices are pretty firmly maintained, but still the business 
doing cannot be termed a satisfactory one. Plates, as well as 
sheets, do not show much change upon the week, buyers holding 
back with their orders as much as ever before, In the wire trade 
no alteration is to be reported since last letter. Prices for drawn 
wire have now gone down almost below the cost of production, 
without, however, leading to an improvement in demand. The 
following are the present list quotations per ton at works :— Good 
merchant bars, M. 122°50; angles, M. 127°50; girders, M. 87°50 
to M. 95, free Burbach ; hoops, M. 132-50 to 137°50 ; heavy boiler- 
plates, M. 160; tank ditto, M. 150; steel plates, M. 150; tank 
ditto, M. 140; sheets, M, 130 to M. 140; Siegen thin sheets, M. 125 
to 130. Iron wire rods, common quality, M. 120; drawn wire, 
M. 120 to 125; wire nails, M. 127 to 130; rivets, M. 155 to 160; 
steel rails, M. 117; fish-plates, M. 87 to 115; steel sleepers, M. 115 
to 120; complete sets of wheels and axles, M. 275 to 285; axles, 
M. 220; steel tires, M. 210 to 230; light section rails, M.95. 

The production of the mines and blast furnaces in Sweden is 
statistically reported to have been, in 1891, as follows :—Iron ore, 
9,874,052 cwt.; silver and lead ore, 150,443 cwt.; copper ore, 
218,828 cwt.; nickel ore, 4834 cwt.; zinc ore, 615,914 cwt.; cobalt 
ore, 2436 cwt.; manganese ore, 90,797 cwt.; gold ore, 26,800 cwt.; 

yrites, 16,590 cwt.; coal, 2,475,412cwt. Pig iron, 4,909,126 cwt. 

astings, 375,147 cwt. Bessemer, 929,852 cwt.; Martin steel, 
781,972 cwt; common steel, 15,924 cwt. Bars, 2,804,303 cwt. 
Iron and steel manufactured goods, 724,384 cwt. Steel castings, 
1435 cwt. Copper, 6641 cwt.; brass, 3010 cwt.; lead, 2990 cwt. 
silver, 5,748,191 cwt.; gold, 109,580 cwt.; graphite, 167 cwt. At 
the iron ore mines, 6233 men were employed ; at the ironworks, 
23,753. At the other mines and blast furnace works together, 
5364 men were employed. 








YORKSHIRE ENGINEMEN’S FEDERATION AND THE Eight Hours 
Questi0N.—This important body of men, who are connected with a 
number of societies in different parts of the country, numbering 
from 11,000 to 12,000 members, are just now engaged in an impor- 
tant movement. The majority of the men are connected with 
collieries, in connection with drawing, pumping, or other engines. 
They have for some time been engaged in discussing important 
changes, and have at last decided to issue ballot papers to each 
member, in order to get the opinion of all inte on the eight 
hours and other important questions, Each member will have a 
ballot paper, and is requ to answer ‘‘ Yes” or ‘“‘No” to the 
following questions A) Are you in favour of an eight hours shift 
for enginemen ? (2) Are youin favour of firemen and other engine- 
men—not eligible for aepepees. | under the present rules—being 
accepted into the societies on certain special conditions? 
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AMERICAN NOTES. 


(From our own Correspondent.) 
Ngw York, December 2nd, 


Active markets and steady prices are reported 
from all quarters, ‘The iron and steel industries 
have not suffered in the least. Stocks are 
declining in crude iron, and the better brands are 
not easily obtained for a delivery. Merchant 
iron and steel mills are all busy on orders for 
immediate delivery. Should buyers generally 
begin to anticipate requirements, it is probable 
that a hardening of prices’ would ensue for a time 
at least. There is an unemployed producin 
capacity of 15 to 20 per cent. in crude iron, an 
of about 10 per cent, in finished iron, which 
awaits the first evid of demand to be 
employed. Plate and structural mills are still 
busy, and a large amount of new work is to be 

laced this month. Locomotive shops continue 
to receive orders, Car works report great activity. 
New pipe lines are projected. Manufacturing 
interests are somewhat apprehensive of tariff 
revision by the incoming Congress, but the proba- 
bilities are that there will be no extra session, and 
tbat the last congress of the present administration 
will not undo their work. 











LAUNCHES AND TRIAL TRIPS. 


On the 5th inst. Messrs, Ropner and Son 
launched a steel screw steamer of the following 
dimensions, viz.:—Length over all, 333ft.; breadth, 
4lft. 6in.; depth moulded, 24ft. She will be 
classed 100 Al at Lloyd’s, and is designed to carry 
4500 tons deadweight on Lloyd’s summer free- 
board. She has raised quarter deck and partial 
awning deck, cellular bottom for water ballast, 
built on the web frame principle, and will have 
all the latest improvements for a first-class cargo 
eteamer. Her — -expansion engines are by 
Messrs. Blair and Co., and are of 1400 indicated 
horse-power, with two large steel boilers working 
at 1601b. The steamer has been built to the 
order of the West Hartlepool Steam Navigation 
Company, and was named Burdon, by Mrs. 
Ernest Webster, of Wolverton Hall. 

On Saturday, the 3rd instant, there was 
launched from the Cleveland Dockyard of Sir 
Raylton Dixon and Co., Middlesbrough, a steel 
screw steamer of the partial awning deck type, 
which has been built to the order of Messrs, 
Michalinos and Co., of Constantinople, under the 
superintendence of Mr. Wm. Law, of Liverpool. 
The vessel has been constructed to secure Lloyd’s 
highest class, the principal dimensions being :— 
Length over all, 335ft. 6in.; beam, 42ft.; depth 
moulded, 22ft. 9in., and she will be capable of 
carrying about 4500 tons all told. Engines will 
be fitted by Mr. John Dickinson, of Sunderland, 
having cylinders 24in., 39in., and 64in. by 42in. 
As the steamer was leaving the ways she wae 
named the Georgios Michalinos by Mises Eveleen 
Herbert. 

On Saturday, the 3rd inst., the steamship 
Oakley, built by Messrs, Craig, Taylor, and Co., 
Thornaby-on-Tees, to the order of Mr. W. R. Rea, 
Belfast, was taken to sea on her trial trip, 
which proved highly satisfactory, a speed of about 
124 knots being obtained. The vessel is of the 
following dimensions :—309ft. by 40ft. by 22ft. 
depth moulded, and has triple-expansion engines, 
22in., 35in., 57in., by 39in. stroke, by Messrs, 
Westgarth, English, and Co., of Middlesbrough. 
The trial was under the superintendence of 
Mr. Joseph Lewis, consulting engineer, Belfast. 
After the trial she perares to Middlesbrough 
Dock to take bunker coals in, after which she will 
proceed to Antwerp to load for the Brazils, She 
will be commanded by Captain Wm. Mahood, 
who took the steamship Shaftesbury and the 
steamship Ashley out, both of which vessels were 
built by Messrs. Craig, Taylor, and Co. for the 
same owner, 

A torpedo gun vessel for H.M. Government was 
launched from Messrs, Laird Brothers, works on 
December 6th, and named the Renard. The 
Rey. Canon Linton, M.A., read the service, and 
the vessel was named by Miss Marie Laird, 
daughter of Mr. John Laird. The launch was 
witnessed by ox of ladies and gentlemen, 
including Mr. J. Cotsell, of the constructors’ 
department of the Admiralty; Mr. Maudling, 
R.N,, engineer overseer; Mr. Pallett, R.N., 
engineer of the ship; Mr. H. G. Reads, Admiralty 
resident overseer, also the officers of the Argen- 
tine Naval Commission and others. The vessel 
has a length of 230ft., with a beam of 27ft., and a 
depth of 14ft, 3in.; her displacement being 810 
tons. She a topgallant forecastle, with a 
flush deck aft, and is propelled by two sets of 
independent triple-expansion engines, capable of 
deve oping indicated horse-power, the 
cylinders being 22in. , 34in., and 51lin. in diameter 
+ a stroke, an working to a pressure of 
1501b. The armament consists of two 4:7 guns, 
four 3-pounder guns, and several torpedo tubes. 
The Renard is a sister vessel to the Onyx launched 
from the same works a few weeks since. 

On Saturday there was launched from the 
yard of Messrs, Robert Stephenson and Co. a 
finely modelled screw st , built to the order 
of Messrs, ee Bros, and Co,, Newcastle. 
The dimensions of the veesel are as follows : — 
Length between perpendiculars, 324ft.; breadth 
extreme, 42ft. lin.; depth moulded, 29ft. 2in.; 
depth of hold to tank top, 26ft. 44in. She 
has been built to Lloyd's 100 Al spar decked 
rule, and will carry 4600 tons deadweight. She 
has a cellular double bottom, and peak tanks for 
ballast and trimming purposes, also two complete 
decks, the upper being of Pe ea pine and the 
main of steel. She has a full poop fitted with 
accommodation for passengers, captain, and 
officers; a top-gallant forecastle for crew, and 
the engineers are berthed in a steel house amid- 
ships. The vessel is fitted with three powerful 
steam winches and a steam capstan windlass, In 
the wheel house amidshipsis placed powerful steam 
steering gear, and a screw hand steering gearis aft. 
The ship is rigged asa fore-and-aft schooner with 
fidded topmasts and square sail on foremast. 
The engines, which will be supplied by Messrs. 
Blair and Co., of Stockton-on-Tees, are of the 
triple-expansion type, - ey 23hin. by 39in. 
by 64in. with 42in. stroke, These are supplied 








with steam at 160 lb. pressure by two large steel 
single-ended boilers, On leaving the ways the 





vessel was named the Resolve by Miss McIntyre, 
of Abbotsford Terrace, Newcastle, the daughter 
of the senior managing owner, 

On the 3rd inst. Messrs. Wm, Grav and Co, 
launched from their Hartlepool yard a large 
steamer they are building for Messrs. W. J. 
Pattison and Co., of London. The Aldworth is 
330ft. long, 43ft. beam, and 21't. 44'n, depth 
moulded ; has engines of the Central Marine 
Eogine Works Company’s usual type, 24in., 
33in., and 64in, by 4$2in, stroke, taking steam 
from two boilers 10rt. long by 15ft. 9in. diameter. 
Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, are acting for the owners 
in all matters of design and superintendence 
during construction, and her accommodation is 
being arranged so as to reduce in the smallest 
manner possible the under-deck space. The crew 
are berthed in top-gallant forecastle, engineers 
under bridge-deck amidships, and captain and 
officers in a deck-house aft, a hood at the after end 
covering the steering year and forming particuiar 
protection for the house. This plan gives with 
other convenienc’s very (flivient ventilation in 
hot climates. She will carry steam winches 
capable of efficiently dealing with the 5000 
tons of cargo which the will carry; steam 
windlass, steam steering gear, and all other 
modern appliances will be fitted to render her 
efficient for her intended service. Steam for the 
winches is eeet two donkey boilers placed 
in the stokehold. ater ballast is arranged to 
be carried fore and aft, except under parts of 
machinery, for reasons of maintenance. 

The s.s, Arapahoe—the second of the two 
largest ships built in the Hartlepools—had her 
trial trip off Hartlepool on Thursday. She has 
been built by Messrs. Wm. Gray and Co., for 
the Arapahoe Steamship Company, of Liverpool. 
The vessel is 400ft. long over all, 48ft. 6in. in 
breadth, and 31ft. 6in. deep, and is built to 
Lloyd’s highest class, Her deadweight capac ty 
being over 7300 tons, she is one «f the largest 

urely cargo-carrying vessels'afloat. The engines 
ave been suyp'ied from the Central Marine 
Engine Works, of West Hartlep o!, the cylinders 
being 37hin., 43}in., and 73in. diameter respec- 
tively, with a piston stroke of 46in. In addition 
to the boiler power required for driving the ship, 
she is fitted with one extra double-ended boiler, 
with a view to having abundance of steam for the 
purpose of refrigerating when the vessel is 
carrying frozen meat. The Arapahoe went on 
her trial trip without any cargo or burkers 
whatever, the water tanks alone being filled, so 
that the trial was simply one of the running 
qualities of the machinery, and not one of the 
capabilities of the ship in the way of epsed. 
The vessel, however, under these unfavourable 
conditions made 12 knots. Everything in 
the engine room was, we are informed, 
found to give the utmost satisfaction, the 
trial being witnessed by Mr. James Tapscctt, 
one of the directors of the company, Mr. F. J. 
Pilcher and his assistant, Mr. Shubrook, under 
whose superintendence the vessel and her 
machinery have been built, and by Mr. Baines 
and Capt. Murrell, representing the builders. 
After the trial the vessel returned to the port of 
West Hartlepool, where she will receive bunker 
coals before departing on her first voyage. 








IS AMERICAN COMPETITION 
IMPENDING ? 


To those who are aware that there has been a 
certain amount of American competition in some 
lines of goods for many years past, this question 
may appear superfluous. To other persons it 
may seem to be out of the question for American 
manufacturers to compete in other than a very 
limited selection of hardware goods. Theo- 
retically there would seem to be no reason in 

icular why American competition should 

me keener and wider in its scope, but in 
reality it is almost certain that the future— 
probably the near future—will bring into our 
own markets, as well as into other markets, 
American products which have not been there 
previously, For instance, a shipment of 
American pig iron is now on its way to this 
country. It may be merely an experiment, or it 
may be a repetition of an order given by a 
Midland firm some time ago; but in either event 
it is ‘bringing coals to Newcastle” with a 
vengeance, Again, American crucible steel is 
now being sold in this country, but with what 
measure of success we are not at present able to 
state. Mr. Carnegie told the world the other 
day that American granite is being shipped to 
Aberdeen, and from that and other facts, 
preached a little sermon as to the probable 
effects of what he terms ‘‘ the law of surpulus,” 
Further, we bear that American files —practically 
all machine-made—are shortly to be pushed in 
England, and their good qualities are to be 
emphasi by discounts which will probably be 
larger than those of the English makers, Several 
other instances might be quoted in support of 
the view that American competition is growing, 
and likely to increase and widen yet more. ‘To 
these we need not now allude, but may finish by 
uoting from the /ron Age the following sugges- 
tive passage from its remarks upon Sir Lowthian 
Bell’s recent volume :—‘‘ We fear that the aged 
metallurgist has failed to read the signs of the 
times, and that he does not appreciate the 
ambition of American ironmakers, They do not 
expect to send out pig iron or bars, They want 
to market iron and steel in its full line of finished 
ee They are even now gaining, and may 
ook hopefully into the future, since the substi- 
tution of wrought iron for steel is powerfully 
aiding them to come closer to foreign costs. 
English iron manufacturers have never displayed 
any great joy over the control of their own home 
markets in I beams by Belgian and German 
makers. They have been just as doubtful of the 
ability of continental g>¥~ coming into their 
foreign markets until lost trade brought con- 
viction, A few years since American iron manu- 
facturers had all they could do to secure their 
own rapidly-growing market. They have it now, 
and wiil keep it, and must then look forward to 
yey Wy goodly share of the world’s trade. 
It will done, while English authorities are 


proving to their own satisfaction that it is im- 





possible.” —The Ironmonger. 


THE PATENT JOURNAL. 
Condensed from “The Tiustrated Ofteial Journal of 


Application for Letters Patent. 

«’» When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


23rd November, 1:92. 
per Gor CLus Measunrer, G. Lowe, St. Anne’s-on- 


6: 
21,316. Larus, O. Linley, London. 
21,317. Branpine Pvates, R. L. and J J. Watson, 


urdce. 
Se for Waeevs cf Cycies, J. G. Howe, 
ndon. 

21,8 9. Avvertisino, J. Brand, London. 

21,320 Reex, F. D. Ward, Welshpool. 

21,341. BboTILe S1oprers, J A. Wilson and J. Gray, 
Dundee 

21,522. Goverwor’, H. H. Akester, London. 

2 ,8°3. ~puutine, &, Wanps, W. Ashworth, Man- 
cherter 

21,3.4 Metuop of Apvertisinc, W. T. Emmott, Man- 


chester. 

21,825. New Game of Sxi.i, C. H. Rouse, St. Germoe 
Marazion. 

21,326. New Portasie Box or Warprose, E Laure 
Lou.don, 

21,327. Gas Burners, C. Taylor, Manchester 

21,328. MecnanicaL Stoxers, W. D. Grimshaw, Man- 
chester. 

21,329 Neck Protectors, G. F. Eyre, Manchester. 

21, 30. Crcies, T. H. Whitbread and A. B. Firth, 
HBalifax. 

21,331. WHeELs for Vetccipepes, W. H. Hughes, Man- 
chester. 

21,332. DeTacHsBLe Gear Cover, E. A, F. H., and C. 
W. Bluemel, London. 

21,338. Cans and Uanisters, A. E. Hancock, Fir- 
mingham. 

21,334. Gas Stoves, H. Whitehouse. Birmingham. 

21,885. TicksT-BOLDeRS, J. J. Fisken, Glasgow. 

21,336. Cutting Orancr Pret, J Robertson, Glasg w. 

21,337. CuiTine, &c., GLoBuLaR ARTICLEs, W. Milis, 
Glasgow. 

21,338. Trawt Ner Firninc Gear, J. Kennedy, 
Glasgow. 

21,339 Eu crricau Ispwatort, R. H. Kettle and C. 
Grahaw, Barnes. 

21 340. Tox Hanvy Hana, R. G. Bothamley, Lond n. 

21 841. CyuL® Hanpies, A Baverstock, London. 

21 342. StakTinG Aik Enoines, W. D. and 8. Priestman, 
London. 

21,343. Treatment of Hyprc-cai Bons, W. J. Wisse 
and A. Schneller. London. 

21,844. STiRxeR and ComB.naTION SaucePay, F. EB. de 
Chair, London. 

21,845. Movu.ps for Conrecrioneny, J. G. J: gram, 


mdon. 

21,346. Corsets, R. Scales, London. 

21,347. Horse Rein-HoLpinc Device, I Labelle, 
London. 

21,348. Treatment ef Zixc, W. Wright and J. B. 
Hamond, London. 

21,849. Unique Hot Water Srove, H. C. Willirgs, 
London. 

21,350. Guarps for Bicycies, &c., W. Allday and G. 
Thompson, Birmingham. 

21.351. AIR - cusHIONED CycLe Tings, F. Pugh, 
Swindon. 

21,852. MovaBLe Rer.ector Lamp, T. Bastin, Kext. 

21,343. Evastic Batt Fret for MrTaLiic BEDsTEADs, 
C. Maslen, nD. 

21,354. Smcornme and SuHarinc Tupes, R. Mannes- 
mann, jun., on. 

21,355. Propucine MuLTIPLe Copizs of Writinos, J. 
and F. W. L. Sladen, London. 

21,356. UmBRELLAS and Parasoxs, A. W. 8. and E. A. 


Sheldon, London. 

21,357  Mu.tipLyinc Motive Power, T. Cooper, 
London. 

21,358. Canopy and Socket for Bassinetrss, c., E. 8. 
Wilks and D. Davis, London. 

21,359. Tza-ROLLING Macuines, J. Brown, London. 


21,360. Ripine Sxrets, C. J. Ross, London 
21 ” wee Foot-PowER Drivinc Mecuanism, R. Thomson, 


mdon. 
21,362. ArracHina Pyeumatic Tires, C. H. Guest, 


ndon. 
21,868. Manuracture of Rivets, G. F. Redfern.—(R. 
‘ocock, nce 
21,364. BotrLz Storrers, J. Weissenbick, London. 
21,365. APPARATUS for TRANSMITTING MoTion, M. Canio, 


London. 
21,366. CueniLLe CuTtive Macurngs, W. H. Smith and 
. Cooper, London. 
21,367. WaTerproor Coat, F. Heafield, London. 
21,868. Fitte:s, L. Padé, London. 
21,369. SirtiIne PowpeRED Svusstances, C. Carron, 


London. 
21,370. Mixine, &c., Waite Leap, &c., C. Carron, 

London. 
WericHinc Macuines, M. G. Knights, London. 


21,871. 
21,372. TeLeorary Wire Insucator, B. A. J. Espeut, 


London. 
21,373. Maxine Bonps or Straw Banps, T. C. Aveling, 


ndon. 
21,374. Screw Propetuers, F. W. Zimer, London, 
21,375. RouLerte Apparatus, A. R. Reed, London. 
21 —. ELecrricaL Resistances, H. Edmunds, 
mdon. 
21,377. Erecrric Conpuctors, H Edmunds, London. 
21,878. CommonicaTine between Piacgs, P. J. Bunau- 
arilla, London. 
21,379. Currinc CarppoarD, A. J. Boult.—(E. Saltz- 
korn and L, Nicolai, Germany ) 
21,880. Rockine Horsgs and Cuarrs, Y. Normington, 
Liverpool. 
21,881. ITTING Macutnes, T. Wilde and G. D. Bake- 
we ondon. 
21,882. EmBropery Looms, W. P. Thompson.—(M. H. 
Rump/, France.) 
1,388. Currers for Parine the Epers of Soxxs, &c., 
H. Walker, W. Ellis, and N. Ellis, on, 
21,384, Fire ALarms, A. Heuer, Liverpool. 
21 a —— for Cuttine Na11s, H. Baumgarten, 
vel 
21,886. RotaTiNa Toys, W. F. Raynor and F. Hannah, 
London. 
21,887. Raisinc Beer by Fivuip Pressurr, H. H. 
Lake.—(4. A. Pindstofte, Denmark. 
Boots i Bottoms of 


21,888. for PROTECTING 
Trovsgrs, J. I. Watts, London. 
21,389. Hor Arr Encuves, H. M. L. Crouan, London. 
21,890. Fire Escarg, P. Zahringer and H. Bucksey, 
mdon. 
21,391. Incusators, R. Webb, London. 
21,392. Macuines for the Makincof Macuing Screws, 
R. J. Alpe and H. Price, Birmingham, 


24th November, 1892. 


21,393. Mecuanism for Grinpinc Twist DRix1s, W. F. 
Smith, London. 

21,394. Larnes, W. F. Smith, London. 

21,895. Mecuanism fcr Daivine Stoxina MacHINERY 
for Gas Retorts, J. Woodward, London. 

21,396. Bicycie Stanp, J. T'weedle and J. Tweedle, 
Birkenhead. 


21,397. Loom Suutrt.es, A. Forrest, London. 
21,398. SHoutpER Pap, W. H. Sladdin, Yorkshire. 
—. Lamp Stove for WARMING PAINTERS’ Size, 


. R. don. 
21,400. Mup SriasHBoarD, J. H. Underhill and H. 
Bailey, B ham. 
21,401, Crosinc, &c., Carriage Winpows, E. F. 
iW, 


Duvoisin, G ° 
21,402. ArTiFiciAL Manure Sowina Macuing, T. A. 





Meggeson, Stockton-on-Tees. 


— Kertizs, 8. B. Tritton and R. H. Hepburn, 


on. 
21,404. Toy Hoop, T. Hilton, London. 
a Drivine Gear of VeLocivepgs, J. F. Outtram, 


21,406. Pweumatic Tings, J. Moorcock, London. 

21,407. Borrite Lave tiuing Macuuves, A. Evans and 0. 
Uhedgzoy, Bristol. 

21,408. Disc Hypravutic Vatve, C. Mackenzie, Edin- 


urgh. 

21,409. SHoutpzR Pap, W. H. Sladdin, Brighouse, 
Yorkshire. se Birming 

21,410. Puzzug, J. Griggs, ham, 

21,411, Umpae cya Runner Manvracture, J. W. Ward, 
Birmingham. 

21,412 Pac.rier or Toy for Bases, A. 8. Cartwright, 
Birmingham. 

21,418. Tusacco Pirz, &c., Hotper, T. Young, Bir 
mingham. 

21,4:4. Soar, J. Kennedy, Halifax. 

21,415. FasTsxnos to EaRTHeENWARE Manoers for 
AtTscainG Huxses, &c., Oates aud Green, Limited, 
Halif-x 

21,4:6 A:TacHinG Psevumatic Tires,G E. Haworth, 
Manchester. 

21,417. Disinyzctixa Apparatus, W. L. Bradford, 
manchester. 

21,418. Cuguinc and Srrrenixc Coiiars, W. 1. 
Bradford, Manchester. 

21.419. WasHinc Macuine Rivursina Gear, W. L. 
Bradford, Manchester. 

2.420. AppiInc Macuings, R Timmis and J. F Bell, 
birmingham. 

421. * POSITION - EQUALISING - KARRUSEL” B. Box- 
niksen, Coventry. 

21,422. Preumatic Wares for B:cycuzs, F. J. Palmer, 

awlish, 

21,428. Boats’ Davits, G. Rockliffe, J. Maughan, and 
W. Key, Sunderland. 

21,424. PoLisHine, &c., Composition, F. G. Greenert, 


mdon. 
21,425 Caxppoarp B. xts, G. and P. Downs, Man- 


chester. 

21,426. Coatixc Watts, J Hodgson and E. 8. Sheard, 
Manchester. 

21,427, ARRETING Motion of Vesseis, H. Simpson, 
Live 1. 

21,428. ad and Button Hock, J. L. Corbett and E. 
Schuthe, Glasgow. 

21,429. Rickin WHest, E. H. Kincey, London. 

21,430 Rim and Tise, 8S. SLeppard and J. Rispin, 
Dublin. 

21 431. ArracHise F.oats to Lines, J. C. Wilkinson, 
Kedditch. 

21,432. Paivies and Water Ciosets, A. M. Fowler, 
Manchester. 

21,433. Traces fur Fuuise Purposss, 8. Allcock, 
Kedditch. 

21,434. 
Liverpoo! 

21,435. Kigctric Cut-outs, J. and J. W. Ferrier 


te’ 
Ratsixe Sxirts, E. Meyer and R. Feise, 


London. 
— MecuanicaL Sroxer, F. O. Ruppert, Man- 


ester. 

21,437. FootBaLt Casz, J. Hoyle, Darwen. 

21,438. Cinpger Rippuzs, J. Hill, Stoke-on-Trent. 

21,439. Bao, E. Harris, London. 

21,440. Az> CoLourinc Martrers, R. Holliday and 
Sons and K. B. Elbel, London. 

21,441. Cemines, F. W. Golby.—(U. Bench, jun., and 
U. Capelle, France.) 

21,442. Toninc Puotoorapsic Paints, F. Isles, Bir- 


mingham. 
21,443. Saips for TRaxsportTine Liquips in Butk, O. 
Imray.—(R. Bliimcke, Germany.) 
21,444. Smoke Consumer, R. Adcock, London. 
21,445. Beer Enocive Pumps, T. Heath, London. 
21,446. Stipinc Carriers for Macic Lawrenee, F. L. 
Perkin, E. T. Perkin, and A. Rayment, London. 
21,447. Swines and Rockine Horsgs, G. T. Godfreys, 


ndon. 

21,448. Turust Biocks for Suarrs, J. A. Paul and 
W. C. Paul, London. 

21,449. UMBRELLAS, &c, J. Forbes, 
London. 

21,450. RecuLatine Steam, J. Peacock, Glasgow. 

21,451. Cash Recisters, A. Steer, London. 

21,452. PRESERVATION of PERISHABLE ARTICLES, W. F. 
Greene, London. 

21,453. Arm Guns, C. Lane, J. B. Lane, and E. Lane, 
London. 

21,454. ConrROLLING F.uips, J. C. Calvert, London, 

21,455. Rockets, A. J. Sherrott, London. 

21,456. ToBacco Pires, F. H. Sikes, London. 

21,457 Rusper Tire for Cars, J. E. Buckingham, 


on. 

21,458. Bakers’ Ovens, W. Dalton, London. 

21,459. Pipe Cieaner, J. E. Simpson, jun., W. M. 
Rider, and F. W. Barker, London. 

—. Heater for Foop, &., G. L. Hinderer, 


ndon. 
— InpIA-RUBBER Rino for Basrzs, E. Mincher, 


on. 

21,462. Stzam Generators, J. W. Restler, London. 

21,463. Damprmsa Enve.orzs, &c., 8. Simmins, 
London. 

21,464. ComprneD Scaie and Ser Square, R. Haddan. 
—(B. Duringer, France.) 

21,465. Sypnon Drain Traps, G. H. Light, London. 

21,466. Beenives, J. Conser and J. Hausam, London. 

21,467. Maxine Puates, Bars, &c., L. Grambow, 


ndon. 
21,468. Nick Yoxs, J. H. Guion and G. Bell, 
Canad: 


PARASOLS, 


a. 

21,4€9. Lire-Boats and PortaBLe Boats, C, Baswitz, 
mdon. 

21,470. Srrinc for Reapisc Macuines, D. R. Newell, 
London. 


21,471. Portasie Ciosets, J.C. Daniel, London. 

21,472. Temporary Fites for Paper, A. Dom and The 
Globe Company, London. 

21 478. Cup for Use with Wire Ropes, A. F. Ennis, 
London. 

21,474. Om Ducr for Conveyrye Or to BicycLs 

HEELS, R. W. Hearnden, London. 

21475. Gas Enoinzs, L. A. Enger and Company, 
London. 

21,476. Ammonium SutpHare, C. 8. Ellery, London. 

21,477. Sueet Meta Cans or Boxas, F. W. Feaver, 


on, 
21,478. ConrroLuinc Power Sreerine Gear, W. B. 
B don. 
25th Nevember, 1892. 
_ Wire Spoke Ticuteners for WHEE xs, C. Hide, 
ol 


21,480. MEasuRINe Execrnicity, G. L. Anders and W 
Kottgen, London. 
21,481. Brypers for LanTeRNn S.ipss, G. J. Sershall, 
Birmingham. 
21,482. TirE CLEANER or Mup Guvuarp, F. Pearson, 
Great Grimsby. 
21,488. ArTiFiciaL Fryrnc Brrps, F. A. Hallsworth, 
Atherstone. 
—— ManvracturE of Boots, &c., J. P. Reynolds, 
ve 
21 485. INcomBUSTIBLE CeLLULOID, E. Cadoret and E. 
e, London. 
21,486. Kitys for Burninc Lime, H. Parry, Liver- 
pool. 
21,487. ALanuM CLock ATTACHMENT, J. N. Louisson, 
ri 
21,488. ManuracturE of Breap, &c., W. Paterson, 
we 
7. Furnaces for Consumption of Fug, 8. Fox, 
i) 
oc - > oe Apparatus for Mixers, F. Scott, 
e 
21,491. Topacco Pipzs, Sir W. H. Dalrymple, Bart., 
Glasgow. 
7 Inpicators for Doors, &c., G. B. Thornton, 


21,498, FEED-MECHANISM of Macuinss, J. F. Robinson 





and G. Oldfield, Glasgow. 
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ee FIRE-EXTINGUISHING SPRINKLERS, T. Witter, 

lanchester. 

21,495. Evaponatine Water, ©. and A. Musker and 
A Webster, Li 

21,496. Rows "of RvuBBER-TIRED WHEELS, P. Robinson, 


21,497. Screen vent Sroprpaces in WaTER 

SERVICES, F. W. with. Southam, 

21,498. Foorsatt at Home, R. Harrison and C. Robson, 
‘Blaydon-on-Tyne. 

a Borter Tuses and Furnaces, J. MacKenzie, 


21,500. Stampinc 4 MacHINe, - Plumpton and T. 
a 


— Matic Tires, G. 2 and G. Hervieu, 

21,502. Prarrmse Piece Goops, J. Chambers and 8. 
Cook, Manchester. 

21,508. Dewrurzs of Antiriciat Tzets, A. G. Taylor, 
London. 

21,504. Nove. Epvucationa, Device, G. R. Gill, 
London. 

21,505. = ——pameal of GromerricaL Mops s, G. R. 

21,506. Sovennens for Marine Enorves, H. A. Fer- 
gusson, Glasgow. 

21, — VENTILATION of Rartway TunngExs, G. Stewart, 


21, "dh ——— of Meratuic Boxes, P. 8. Brown, 
21,509. ecu Vatance Bep Quitt, W. A. Moore. 
Manchester. ° ; : 


21,510. Susstrrvre for EarTHenwarRe Tizs, R. J. 
Ecroyd, Manchester 


21,511. CvanocEen ComPounns, J. 8. Muir, Glasgow. 
21,512. Catcnes for Svusrenpers, H. 8. Moysen, 


iw. 
21,513. Rewovirc Scare from Borers, J. Mewse, 
ion. 
21,514. Cork Dust, R. Romano and B. Reull, 
on. 
21,515. Drivine Crcies, J. H. and B. Shaw, jun. 
Huddersfield. re 
21,516. — Fisrovus Susstances, G. J. J. Hoff- 


man, 
21,517. Cop Sxurrces, J. Ireland. Dun 
21, 518. Tox Cups for Cycie Pzpats, T. _, W. Pearce, 


gham. 
21,519. jn for ATTACHING Seats to Bicycuss, J. A. 
Lamplugh, W. A. Lamplugh, and G. F, Clements, 


21,520. Carsonic Acip, The Manchester Oxygen Com- 
pany, Limited, and W. M. Jackson, Manchester. 

21,521. "INSTRUMENT for Measunryc Ovrtiives of the 
Human Heap, &c., H. P. Dommen, London. 

=. Srnixo Coxicat NExpie Toreaper, T. Hay- 


21, oly Curistmas Cannons, H. J. Merryman, Isle of 


21, ‘wnthong asxiso _ Movutp of Starr Haxpraiss, J. 
ey, 
21 _ Ag nl J. Anderson, Newcastle-on- 


21, 328. Sonsx ‘Screw Bouts, &c., J. Maginn and F. Maginn, 

21,527. ol Reets or Bossrys, F. Maginn, Man- 
chester. 

SE Seveesem, 2. Maginn and F. Maginn, Man- 


21,529. Macuwves for Prantinc Hat Bopies, J. and O. 
0 mm, Manchester. 

21,530. Evecrricat SicNaLLinc on Locomotives, J. 
‘Atack, Blackburn. 

21,581. a for Drawine Curves, C. W. 

ton, Kingston-upon-Hull. 

21,532. Om Freepers, J. I Thornycroft, London. 

21,533. Apparatus for Measurinc Execrric Poren- 
TIALs, G. C. Fricker, London. 

91,534. Spray Apparatus for HYDRO-CARBURETTED AIR 
Excrnes, A. Al London. 

21,535. Tusutous Borers, H. J. Fraser, London. 

21,536. Ratuway Siena.iine, 8. Machin ‘and A. J. Bell, 


21,587. Power Transmittine Drivine Gear, J. Bland, 
London. 
21,538. CaILDREN's LystRUCTION Toy, B. W. H. Brameld, 
o1,s00. Toors B Fr. W 
. nusH, F. W. Golby.—(C. L. 
5 3 - iby —( Berger, 
21,540. Lesser Sramp-secuRED Enve.ors, W. Lesser, 
Swansea. 
21,541. WATER-TOWER and Fire-zscaPe, F. M. Hughes, 
London. 
21,542. Pree and Cigarette Hoiper, C. J. Macrae, 
ica < enue ce « aa 
° —(% Lb ckens, 
Germany.) 
21,545. Comprsation Enve ops for Lerrers, C. R. Fagg, 
21,546. Rance Inpicators, H. H. Lake —{ The American 
nge Finder Company, United States. ¥ 
21, 547. epee Trres for WHEELS, R. Gubbins, 
Belvedere, Kent. 
21, — Manvracture of Hosizry, 8. W. Betts, 


21,549. Hypraviic Moror, C. Eyre, London. 
21, 550. Seevaaee Waee. Trees in Pracez, C. H. Gray, 


21,561. Hip Tanwinc, &c., APPpaRatTUs, T. Cowburn, 
ag Rus for Preumatic Tings, G. H. Wasmer, 
21,553. Go 8 D L. R. and T. E. Kna; 

’ RN Seep Dru 

London. _ aq 


21,554. Batrery Puares, R. E. Disher, R. H. C. Hall, 
and C. Crockford, London. 

21,555. CANDLESTICKS, F. H. Sikes, London. 

21,556. Cycre Sappie Howpers, D. Marcus and J. H. 
Walker, London. 

21,557. + 7/7 Tamperine with Locss, E. W. 


21,558. thames for Cycizs, D. Marcus and J. H. 
Walker, London. 
a Suse for Cyrcrzs, L. ©, 8. Menhinick, 


21,560. SicwaLiinc, R. 8. Wiles, London. 
21,561. ArR-TicHT CLosine Wixpows, C. Siimmermann, 


21,562. Vatve Cocks, I. Cizek, London. 
21, sod oe Metat ‘ARTICLES, J.J. B. E. Genez, 


21, ory Core Corxs, J. Lowman and J. 8. Bucknall, 


21,565. a Civurtcues, L. I. Seymour, London. 
21,506. Apvertisine Lams, A. Kelvie vont W. James, 


don. 
21,567. Sappies, W. and G. E. Jenkinson and J. W. 
ier, Lond 


. on. 
21,568. Liquip Mergers, E. Mathieu, London. 

21,569. Syrmvezs, B. P. W. Schulz, London. 

21,570. Bucxuzs, G. M. Aylesworth, London 

21,571. Psotocrarnic Cameras, &c., H. v. Weyde, |. 


21,581. Rotiina Tupes, Piares, &c., P. Robinson, 

— for Mepicat Purposes, A. Kettner, 

21,583. Macurvery for MaKine Merta.s, P. Robinson, 

go Locks and Latcues, H. Fear and P. Wilson, 

21,585. Locks and Larcues, H. Fea: and P. Wilson, 

21,586 Bearrnas, A. A. J. Cairns, T. Chipchase, and A. 
E. Thirkell, Sunderland. 

— Sream Enorines, J. [Haythorn and J. Stuart, 

Ww. 
_ Reuier Vatves for Crirxpers, W. H. Bailey, 
‘an A 

21,589. Rivomsc Atarm Beis, &, W. H. Bailey, 
Manchester. 

21,590. W. H. Bailey, Manchester. 

21,591. Working Piastic MaTERiAL, W. Hexter and 
W. Humpherson, Newton Abbott. 

21,592. Pzrampuxators, L. Roberts, Bradford. 

21,598. Macuune for Facitrratine the EMPLOYMENT of 
Lazour, F. E. Bum, Bradford. 

21,594. oo for Loapinc Goops in Sacks, E. 

wo, 
21,595. Game Scorninc Apparatus, F. H. Ayres and H. 
21,596. Brazuvgand WELDING Apparatus, F. J. Thomas, 


21,597. Puzzix, A. W. Ingram, Redhill. 
21,598. Stor Brakes for Raitways, J. Games, Liver- 


pool. 
——. Tires of Waris for Bieycues, J. H. Braime, 


21,600. Knire Creanine Macuine, 8. H. Pillar, Dublin. 
21,601. — SicnaLuine Apparatus, M. T. Neale, 


21, * wad ‘Ormarixo Execrric Merers, W. H. Scott, 
21,608. Spricers for Swittinc Borr.es, W. Ball and 
H. Brec Bristol. 
21,604. Parntour Game, H. O. Roberts, Gloucester. 
21,605. Locks, C. Taylor, Manchester. 
21,606. The Sensiste Pocket Book, E. 8. Greenberg, 
jon. 
_ Dress {Dirt Prorection Taimmine, G. Belt, 
21,608. Recervinc Cor and Deviverinc Goons, H. H. 
Lake.—(Stollwerck Bros., Germany ) 
21,609. Equine Denra Rasps, C. H. Huish, London. 
21,610. Trave.uine Baa, F. G. Paynter, Sunderland. 
21,611. Latca Lock, A. G. Talbot, Middlesex. 
21,612. Movipinc Stance Goops, J. C. Robins, 
Glasgow. 
21,613. Te_erpHonic Transmitrers, A. Groper, Liver- 
21,614. ConcreTe Mixinc Macuryg, E. L. Ransome, 
on. 
21, ‘alg Can Lacquerinc Macuives, R. D. Hume, 


21,616. i R. P. Hope, Du 
21.617. Maxrxe of Carts, &c., ns Whirledge, Birming- 


21,618. InrLatisc Preumatic Tires, J. Singleton and 
‘A. Edw. Manchester. 

21,619. Corrns HanDLes, J. Gordon, Birmingham. 

21,620. Arracuine Preumatic Trees to Cycies, J. H. 
Stewart, Dublin. 

21,621. Maxine of Iycanpescent Lawps, D. Von Mito, 
London. 

21,622. Prevention of DiscotoraTion of Puxorto- 
ans H. W. Vogel and J. Weinberg, London. 

aaa Darep Vecrtasues, G. D. Dennis, 


21, 624. Seen, 3. Hickisson, London 
21, 625. THRESHING MACHINES, F. Stiige and A. Stiige, 


ANTERNS, 
21, (628. N, Nams and “Tacks, P. and 0. Bergmann, 
21,629. Prous of Ve.ocirepgs, 8S. Bingham, jun., 


21,630. Sehon Prpss, F. G. Heath, London. 
21, 681. Fire Grates, R. Hunter ard J. Turnbull, 


lasgow. 
21,632. Burstinc Barugy, Maize, &c, J. White, 

on. 
—— Mop Sxmmers or Coitectors, H. Hayes, 


21,634. ADVERTISING Boarps, P. E. Green, London. 
— Kitys for Drymc Hops, A. Hetherington, 


on. 
21,636. eo ma Covers for Tires, J. A. Lamp- 


lugh, London. 
21,637. Ewnicnine of Miix, &c., G. Dierking, London. 
21,638. —— Mera Piares with Paper, 0. F. Josz, 


_ = Waren Coxtovurs, J. Horadam, London. 
640. ARTiFicIAL Buitpine Stone, K. 8. Meyer, 


21,641. VeLocrpepes, F. Hughes. —{A. Grupe, France.) 
21,642. Device for Tareapino Neev.es, E. A. Jeffreys, 


on. 
21,648. Borries, A. W. Ellis, London. 
21,644. Proves, C. Kohlert, London. 
21,645. Cuams for TRANSMITTING Power, T. J. Sloan, 
London. 
21,646. SLEEPERs, * | G. E. Westmacott and J. P. 
Hutchinson, Lond 
21, == Mapacrens: ‘of Gas, &c,. P. Dvorkovitz, 
pet 
21,648. Manuracrure of Gas, &c., P. Dvorkovitz, 
London. 
21,649. Manvuracrurne of Gas, R. O. Paterson, 
ndon. 
21,650. Comn-rrezD Apraratus, E. Thomson, London. 
21, 651. _—- O. Jones, London. 
21,652. ee and BEARING of Cycuzs, F. Haisman, 
21,653. Looms, H. H. Lake.—({ Messrs. Cova and Co. and 
J. Crivelli, Italy.) 
21,654. Waren Gavogs, J. Robinson and D. Donald, 
enryn. 
21,655. Brusnes for Cieansinc Teeru, 8. Vigers, 


on. 
21,656. Cycizs, J. A.,J., and A. Duthie, Aberd 


eo eed Reou ator for Grau, B. Denison, 
21 wd vEmeeuaric Trres for OCvcies, J. Harrison, 
21,679. "Nonsnes CarniaGe Winpow Frames, J. EB. H. 
1,680. Por with RecesseD HanpDue and Spout, E. A. 


a 


ler, Germany. 
21 sl "haut Gcanp for Tram Cars, J. Pogson, 
uddersfield. 


21,682. Friorron O.vtce, The Bull Dog Friction 
Clutch Syndicate, Limited, and W. Ambler, Leeds. 
21,683.  -prrccnas for Ratsine Busts, J. Goodwin, 


21,684. a Birps, J. McHardy and J. I. C. 
Francis, Chiswick. 


21,685. Carr Currine Macaig, T. J. Cashmore and 
C. Charlesworth, London. 

21,686. Raseevenks ING Front-DRIVING Bicycue, G. H. 

on. 

21,687. Guips for Cargryine Inriatinc Pumps on 
Vevocipepes, J. J. H. Stw 

21,688. Sarery Pockets, J. Long. 

21,689. Pocker INHALER, Ww. W. or? Middlesex. 

21, '690,. REVOLUTION Counters, O. . 'Berend.—(0. 
May, Germany.) 

21,691. Compina Macuing, E. de Pass.—(J. Jmbs, 
France. 


) 
21,692. Suspenpinc Knapsacks from the SHOULDERS, 
F. Zbinden, London. 
21, =. \ sigan Merer, P. Feys and J. Lorwa, 


niet “Taran.s Te.escors Carriace, R. Nixon, 


1,695. el Continvous Supriizs of Hor 
0 for Domestic Purposes, J. Britten, Tooting. 
21,696. Execrric Smeitmne of ALUMINoUs Orgs, T. 


¥ don. 

21,697. Racks for Musica, InstruMENT Cases, J. A. 
Weser, don. 

21,698. Rock Sones 8. G. McKiernan, London. 

21 ene, for Boots and Gioves, G. R. Reed, 


21,700. Sroprer for Rorries, E. J. Byrne, London. 
21,701. Repuction of METALLIC Compounns, T. L. 
, London. 

21,702. Uriuisine Waste Sopium Svuupnare, E. 
Boucha' haud-Praceiq, London. 
“=. ILtumMinatine Sicuts of Fire-arms, G. G. di 


mdon. 
21,704. ONE-WHEEL VEHICLES, J. H. Carter, London. 
. W. Levierge, 


21, ——— Pywevumatic Tires, F 

21,706. Compounp Enorves, R. H. Fowler and W. 
Daniel, London. 

— Dummy Ruirve for use in Exercise, G. M, Fox, 


on. 

21,708. Burninc the Vapour of Hypro-carsons, D. 
Young.—(W. Stone, C. Ralston, J. Gregg, and W. A. 
Holmes, Australia.) 

21,709. Cornets, D. J. Blaikley, London. 

21,710. Saeep-sHearino Macuine, H. Bland, London. 

21,711. Boor, &c., Sewinc Macuines, M. T. Denne, 


ndon. 

21,712. Gear for Drivinc Smact Macurnes, H. Bland, 
ion. 

a Buitpines, &, M. Macer, Enfield 


21, 714. Bumvactya Parer, F. W. Hayward, A. 8. 
. W. Loveland, London. 
“ze. ‘Dierasgoriox of PeTRoLeumM on Piants, W. 8. 


21 ol Pneumatic and other Tings, W. Turner, 
ndon. 
21,717. Packixes for Steam Gavuor Grass, &c., T. P. 
Kerman, London. 
ay ome Inspection Eve for Sewer Pires, E. G. Wright, 


ion. 
21,719. Doo Cart Hinee, J. Robertson, London. 
21,720. Brakes for Venicies, H. Wells, London. 
21,721. Trarrinc, &c., Drars Pipss, R. F. Dampier, 


London. 

_— Vatves, J. V. Glover and W. D. Stevens, 

21,728. Ostaintnc Ammonia, be., H. H. Lake,—(L. 

, United States.) 

= 724, TANKS, W. Barnes, 
1.725. MecHANicaL Oobetines "her Wacons, J. D. 

21,726, Teter ements Thani J. Hornsby and 

HEA F-BINDING VvESTERS, J. Hornsby 

3. Innocent, London. 

21,727. BorrLe-cLeansinc Apparatus, F. Schulte, 
Germany. 

21,728. Corres Roastinc Works, A. Quadflig, Ger- 
many. 

21,729. Recuitation of Sprxpies of Twistinc Ma- 
cutnery, G. Brown, Galashiels, N.B. 

21,730. Motion a Apparatus, A. J. Boult. 

—-(G. Brunet, Ital 
ai 7a SEPARATING ust from Air, P. van Gelder, 
— 
21,732. PeramButators, H. Hanstock, London. 
21, 788. Corsets, W. P. Thompsen.—( W. J. Teufel, 


German y-) 
21,734. Piseumne Devices for Pweumatic Tires, M. 
D. ucker, London. 


29th November, 1892. 


21,785. Cutorate of Sopa, T. T. Best, St. Helen's. 
21,736. SaHeata for Tires of Cyrcies, B. G. Martin, 


k. 
21,737. Motive Power Ewnores, H. pace T. 
Taal and F, C. Gibbons, Manches' 
38. “Rapip”  Pweumatic — ~ Taylor, 
21,739. FAsTeNtnas for Bracetets, &c., F. Griffith, 
ogham. 

21,740. PorTasLe Gas Frre-Licuter, C. F. Thompson, 

Lianelly. 
21,741. Joustinc of Pirzs, R. F. Drury.—(B. Powell, 

ustralia. 
21,742. Piston Rop Mertatuic Packine, 8. A. Ward, 

Sheffield. 
. : > pened Cuarr, H. H. Perry and T.O. Jacobsen, 


21,744. CenrriruGAL Macuines, J. Laidlaw, G 
21, 4745. Cart, Van, and CaB SADDLE, J. MacG! 





28th November, 1892. 


21,657. Furnaces of Sram Borvers, J.J. Ounliffe and 
W. Fielding, Halifax. 

21,658. Hyprav.ic Sarety Vatve, W. Stone, Bristol. 

21. 659. Ink Pap for Coatine the Face of Trg, J. R. L. 
Bentzien and F. E. Bentzien, Liverpool. 

21,660. Se_r-winpino Crock, J. Kean, Glasgow. 

21,661. Yeast Fermentino Cakes, H. Reid, Glasgow. 

21,662. Low-LeveL Brivoes, F. Barnett, London. 

21,668. Removat of Oris from — Freep-waTeR of 
Sreau Enorves, J. Peacock. 

21,664. Toot to be Usep asa TUBE rrek, H. G. Bell, 
Stockton-on- 

21,665. CanpLestick Hanpug, J. Tilley, Yorkshire. 

21, 1666. , BICYCLES, &c., H. Fildes and J. Binns, 





21,572. Sarety Device for PrRraMBu.aTors, E. Appleby, 
London. 

21,578. Canrizr for Cyrcuzs, A. Pelland and H. Hodges, 
London. 

21,574. Tires for Warets of Cycizs, &c, J. Bland, 
London. 

26th November, 1892. 
“—. Mup Browse Apparatus, W. Clark and W. 


21,576. Braceers, F. Steitz, London. 
akin Batayces and Wricuinc Macuines, R. H. 


21,578. Seepeestnn the Sarery of Rarmway TRAVEL- 
Lisa, C. W. Sell, London. 
21,570. 3 Mouttie.e Crtovper Encives, H. J. H. King, 


21,580. Parvestiox of Down -pravucut, W. Bevitt, 
Romford 








21,667. _ = C.iurcues, T. G. Rhodes, C. Karte, 
and E. Yeadon, 8. 
21,668. Rarrway Cuartrs and Fastrentnos, J. Grant, 


lasgow. 
21,669. VALVES, D. Thomas, Cardiff. 
21,670. Fasxct PouisH for the Larus of VeneTian 
Linps, E. A. Pratt, Bristol. 
21,671. OxratssxG Motive Power a the Pressure 
of Waren, C. Barnett, 
21,672. Fireplaces or penmacen W. Hayhurst and 
"Bon, Burnle: 


y- 
21,673. VeLocirgepgs, E. Johnson, Leicester. 
21, 674. EXPANDING CUTTER Toots, H. Noble and P. 


Lun d, Newcastle-on-Tyne. 
21,675. "Measurixe TurzapD, &., W. H. Blakeney, 
ec. 
21,676. Expansion Gear for Encines, J. M. Austin, 
London. 





21,746. Woven Quitrep Fasrics, T. Taylor and J. 
Warburton, Manchester. 
21,747. Wirpow Dravont PREVENTING ATTACHMENT, 


, Man , 
for Rivet, &c., Forors, T. Maughan, 


d. 
21,749. Currmsc Hores in Metar Pvares, J. and H. 
Green! h, Hyde. 
Oe o A. D. Neal and H. F. Eaton, 
mn! 
21,751. +g geaa Wearine Apparel, A. M. Ziegler, 


21,762, SeLr-oenznaTixo Gas Burners, J. Johnstone, 

undee 

21,753. Partour Game, M. H. P. R. Sankey, segten, 

21,754. Cuars and Sears, G. V. Fosbery, and G. F, and 
W. Powell, Bath. 

21,755. Steam Generators, J. Johnson. —(J. Pierpoint, 
United States. 

21,756. Sarety Purse, W. Bartlett, Liverpool. 

21,757. VenTiLaTor, &c., for Carriaces, A. Black, 


21,758. Foor Rests for Cycizs, G. P. Mills, London. 

21, "759. Puzzuxs, L. Jacot, Birmin; 

21,760. Tere of Venicie Wuexts, F. 8. Willoughby, 
an . 








SELECTED AMERIOAN PATENTS. | 5:1, 
From the United States’ Patent Office Official Gasette, 


483,369. Bouzr, E. H. Scribner, U.8. Navy.—Filed 

Ly ae for generating steam, com- 
m a) us for 

prising a boiler composed of two sections joined to- 





ey 


aged by vertical water tubes and having fire tubes 
the lower section and a fire-space around the saiq 
water tubes, a mud drum situated i in the lower part of 
the fire-box, water tubes rom this drum to 
heating drum in rear of the = and downcast or 
water pipes from said heating drum throug 

the fire-space around said water tubes to th 
front portion of the lower section of the bolle. sub- 
stantially as described. @) An apparatus for gene. 


m, a comarca © composed of t¢ 
sections jl joined ¥ ag ey y vertical —— adh, be 
fire tubes 


the lower section and a fire-s 
the said water tubes, a mud drum situated te 
the lower part of the fire-box, water pipes leading 
from this drum to a heating drum in rear of the 
boiler, and water Pe leading from sald heating 
drum through the “space around said water tubes 
to the lower — or lower section of the 
boiler, and equilibrium pipes leading from said 
heating drum to the upper section of the boiler, sub. 








LLU I TIE I! Ue 





ay as and for the purposes ——. (3) An 
tus for generating s' , compris: a furnace 
, a boiler composed of two semi- ein cal sections 
connected together by water tubes set over said 
furnace, fire tubes in the lower section of said boiler, 
and a fire- “space around said water legs for the passage 
e p of tion, a front connection con- 
necting said flues and the said fire space, a mud drum 
situated in the lower portion of the fire-box, heatin 
pes leading upward froin said _— drum inside o 
e back pot Arig a heating drum inside of the 
back eee a heating drum connected to said 
aes pes at the rear of the boiler, and downcast 
~A- from said drum to the lower section of 
= substantially as and for the purposes de- 





secured to the cutter head spindle and weights 
held iP edjustably on the said disc or plate, substantially 
as shown and described. (2) A counter balancing 
collar consisting of a disc or te adapted to be 
secured to the ooteer die and formed Frith | {slots, 
bolts held i n the said slots, and weights 
held on the said bolts, substantially as shown and 
described. (3) A counterbalancing collar consisting of 
adisc or plate adapted to be secured to the cutter 
spindle and pdcare § with slots, “bolts held adjustably 


483 Ail] 























in the said eee and weights held on the said bolts, 


the said we: serving as nuts to the said bolts to 
secure the place on the disc or plate, sub- 
stantially as shown as described. (4) = counter 
balancing collar comprising a disc or plate adapted to 
be secured to the cutter spindle provided with 
radially: slots and with indica’ circles on 
— face, bolts adjustably in the slots, and 


weights forming nuts screwing on the said bolts to 
lock the latter in place on So ues Ge am, sub- 
stantially as shown and described. 


463,468. Grip Puttey, A. S. Hallidie, San Francisco, 
‘al.— Filed February 10th, 1892. 

Claim. —A pulley consisting of a two- “part hub having 
discs or flanges formed in therewith, and havin, 
their — faces provided with radially-arrang’ 
recesses, arms arranged in pairs having their inner 
ends seated in said recesses and thence converging 











outwardly toward the pulley rim, bolts passing rough 
the inner ends of both arms of each and through 
the flanges of the two parte of ‘he hub, an outer rim 
oes of overlapping segmental and having 
a circumferential groove or ‘or channel in its periphery. 
said rim having the radially-dis: lugs C! 
projecting from its inner 7 pted to receive the 
vue ends of the arms, and bolts passing through said 
ends and the lugs, substantially as herein described. 








Epps's Cocoa.—GRATEFUL AND Comrortine.—“ B: 
a thorough ee of the natural laws whic 
rm the operations of and nutrition, and 


acareful application by bs e fine ies of well- 
lected Cocoa, Mr. Epps has our breakfast 
tables with a delicately flavoured bev: te may 
save us many heavy doctors’ bills. is by the 


tion cious use of such articles of diet that a constitu- 
os ually built up until strong enough to 


ready to attack wher- 


meng 5 a 
fatal shaft by Keeping ourselves well r= 4 “forfified 
and a nourished frame.” Sheil 
water or milk. Only 
iioas Epps 4ND 
bo. Homeopathic Chemists, London.”—ApDvt 


























Dec. 16, 1892. THE ENGINEER. 515 
a 
THE GREAT NORTHERN RAILWAY WORKS, Parliament have been made for extensions, and several | seded by cast iron, which are found more satisfactory in 


DONCASTER, 

{Tux Great Northern, as we now know it, dates from 
1944, when the railway mania was at its height. Several 
projects for effecting communication between London 
and York were put forward in that year, and they were 
considered together in 1845 by a committee of the Board of 
Trade. ‘The “London to York” scheme, which even- 
tually passed as “the Great Northern,” embraced the 
construction of 327 miles of railway, the trunk line to 
York being 186 miles in length. 

Then there was the Direct Northern, the engineer of 
which was John Miller. The route was through Hatfield, 
Stevenage, Biggleswade, and St. Neots to Lincoln, and 
thence to Gainsborough, Selby, and York. The distance 
from York was 176 miles, the shortest route of any, and 
the London terminus was to be in Holborn, close to 
Furnival’s-inn. The portion of the scheme north of 
Lincoln was recommended for adoption, the Board of 
Trade Committee being strongly of opinion that Lincoln 
should be included in the main line. For this reason 
they paid a good deal of attention to a scheme promoted 
by Hudson for making a railway from Cambridge 
to Lincoln, and they eventually reported in favour of that 
line, recommending, as already stated, the construction 
of the Direct Northen line from Lincoln to York. To show 
the extraordinary activity which prevailed at that time, it 
may be mentioned that the Bills considered by this 
particular committee involved the construc- 
tion of 1200 miles of railway—including 
branches and lateral communications from 





smaller undertakings have been absorbed, the total 
length of the system now amounting to 646 miles. 

The plan which will be found on page 516 shows at a 
glance the present arrangement of the works. Very 
much of this is comparatively modern. The original 
works were embraced [ the buildings to the south-east, 
and marked on the plan Old Erecting Shop, Tender 
Shop, and the long building called Upper and Lower 
Turneries. The shop where now tenders are erected 
was, we believe, originally the boiler shop ; but it will be 
seen that a new boiler shop has been built further west 
on a piece of land which was bought by the company 
not many years ago. The works extend at present 
over an area of about thirty acres, that is without in- 
cluding the large space covered with rails running from 
the north end of the carriage shop. We understand that 
further extensions are in view, and that the Corporation 
purpose offering the company the Union Workhouse build- 
ings, as they intend erecting a new structure, the condition 
and situation of the present buildings not being all that 
can be desired. Whether they are accepted or not will 
depend upon the sum demanded by the Corporation. An 
offer, we are informed, was made some time ago to 
hand over the present Union, provided the company 
would build another in a more suitable part of the town. 


It is scarcely necessary to say that this exorbitant | 


demand was not entertained. Of the advisability of 





every way. They are about 3in. thick, and no liner is 
used in them. Cases of cracking are very rare. 

The patterns of a goods engine twin cylinders of a 
size which is now given up were pointed out tous. The 
diameter of the piston was 19in., with a stroke of 28in. 
The engines were found unnecessarily powerful for the 
loads generally put upon them, and consequently their 
construction was discontinued. In conversing about 
them, we were told that moisture used to lie on top of 
these cylinders, in spite of the brickwork and cement, 
and cause a great deal of corrosion. They were conse- 
quently made thicker in the parts where water could 
possibly lie. The underneath parts were left the usual 


| thickness, but lately in making cylinders it has been 


found better to make them of an even thickness through- 
out, as the pattern-making is much simplified, and the 
slight additional weight is of no importance. These twin 
cylinders have only been made of late years. They are 
called twin because the pair are cast together, with one valve 
chest serving for the two. Formerly they were cast sepa- 
rately, with a thick flange for bolting them together. Natu- 
rally great expense is saved by the modern arrangement, as 
the necessity of planing and making a joint is done away 
with. A special machine, which we shall describe at 
length in its proper place, is employed for planing the 
valve faces and trimming out the edges of the ports. 
The patterns of various wheels are made here, 


securing these buildings there can be but little question, for the company has entirely given up the wrought 


iron wheels, the manufacture of which was 
a long, arduous, and beautiful operation, 





east to west—which was about equal to the 
total mileage of the railways then in existence 
inthe United Kingdom. The capital proposed 
to be raised was twenty millions. The Board 
of Trade report is good reading, even after 
the lapse of nearly half a century, and on 
the whole it does credit to the sagacity of 
the officials. They failed, however, to appre- 
ciate the future importance of what is now 
known as the East Coast route, and they 
say :—‘ In our report on the projected rail- 
ways in Scotland, we have already stated 
our reasons for believing that, owing to the 
interruptions occasioned by the Firths of 
Forth and Tay, the eastern line can never 
become the principal trunk line of communi- 
cation between Scotland and England.” 

The Bills were referred, in the usual 
way, to a Parliamentary Committee, and 
on the 25th of July, 1845 after a contest, 
which lasted for sixty-seven days, the Cam- 
bridge and Lincoln scheme was rejected, 
the London and York line being passed 
practically unaltered. An agreeable diver- 
sion was caused by the presentation of a 
petition to both Houses of Parliament by 
Mr. Henry Bruce, the chairman of the 
defeated scheme, alleging that many of the 
names of subscribers to the London and 
York line were fictitious, and that some 
of the persons who signed were paupers, 
or, at all events, not in a position to pay 
the calls which would be made upon them. 
The House of Commons appointed a Com- 
mittee to investigate the matter, and it was 
found that Mr. Bruce’s allegations were on 
the whole not well founded, although there 
had certainly been some irregularities. The 
evidence is highly amusing, especially that 
in regard to a certain ‘‘ Mrs. Harris,” who 
figured in the list of applicants for shares 
in the London and York line, the promoters 
of which were unable to produce the lady. 
Mr. Edmund Beckett Denison, who repre- 
sented the West Riding, and who was for 
many years chairman of the Great Northern, 
was a member of the Committee, when his 








to which we shall have cause to revert 
presently; and cast steel wheels, cast 
from the company’s patterns and bought 
by contract, are now always used. These 
wheels seem to have given the greatest 
satisfaction, the casting of steel being 
brought to a state of perfection which 
renders ‘‘ jobs” possible which would have 
been impossible a few years ago. 


THE FOUNDRY. 


The ironfoundry, it will be seen from an 
examination of the plan, lies conveniently 
near the pattern shop. It is large and well- 
ordered, and, strange to say, is well lighted. 
Some custom, descended from the days when 
iron-casting was in its infancy, has con- 
demned the average foundry to more or 
less darkness. We have been in works 
where the walls gloried in an _ eternal 
whiteness; where rusty shafting was un- 
known, and where the walls were pierced by 
numerous polished windows, and a glazed 
roof shed soft, diffused light; where every- 
thing was, in fact, spick-and-span but in 
the foundry. Here, when one entered, a 
gloom descended on him, darkness and 
depression were the order of the day. A-few 
shame-faced windows, through which strug- 
gled faint rays, filled gaps where bricks 
would have served a better turn. The main 
light was that which worked its way through 
the chinks between the tiles, except when 
rain took its place; and the long beam that 
streamed through the ever-open door. But 
here, what a difference! One could almost 
take a pleasure in working in such a 
foundry as this, well lighted, well ordered, 
and well ventilated. About sixty hands— 
men and boys—find employment here. 
Two cupolas used on alternate days supply 
the metal. They are not outside the 
building, but stand behind an arched parti- 
tion, enclosing a small part of one end of the 
shop. This arrangement makes matters 
much more comfortable, in bad weather, 
for the men looking after them and pre- 








strong personality manifested itself much in 
the same way that it did at the many 
stormy meetings of the company in after years. 
_The Act became law in the next ses- 
sion, and received the Royal Assent 
July 26th, 1846, under the title, “An 


Act for making a railway from London to York, with | as extension in 


branches therefrom, providing for the counties of Hertford, 
Bedford, Huntingdon, Northampton, Rutland, Notting- 
ham, and the three divisions of the county of Lincoln, a 
railway communication with London and York, to be 
called the ‘Great Northern Railway.’” The amount of 
capital sanctioned was £5,600,000, in shares of £25 each, 
all the subscribers to the ‘‘ London and York” and the 
“Direct Northern” to be shareholders. The work was 
to be completed in seven years. According to Mesom’s 
“ Official Handbook to the Great Northern Railway ” 
(1857), the following are the dates of the opening of the 
various sections :— 


1848—March Ist... 
1848—Anugust 5th... 
1848—November 3rd... 
1848—October Ist... 
1848—October 17th ... 
1848—October 17th ... 
1849—April 9th... ... 
1849—September 4th 
1850—August 7th . 
1852—July 15th ... 


Grimsby to Louth 
Doncaster to Askern, 
Louth to Firsby, 

Firsby to Boston. 

Boston to Peterborough. 
Boston to Lincoln, 
Lincoln to Gainsborough, 
Retford to Doncaster. 
London to Peterborough. 
Peterborough to Retford. 


The terminus at King’s Cross was opened without any 
ceremony October 14th, 1852, the first train for York, 
drawn by one of Crampton’s engines, leaving at 7 o’clock 
in the morning, in the presence of a large number of 
Spectators, The Times of the day says that when the 
station was lighted up in the evening the effect was that 
of an illumination, and that crowds assembled to view the 
unwonted sight. Mr. Lewis Cubitt was the architect. 

Since the original Act was passed many applications to 








Frurs Freaky, 


paring the charges. The cupola in use 
during the day—they start pouring about 
twelve o’clock—is blown out before work is 
left off for the night. 

A steam travelling crane, with the 
engine and boiler on the girders, carries 
the ladles, and does the work of the 


other directions is practically arrested, | shop. In the engraving of this foundry on page 518 


on one side by the river, and on the other by the | a good view of it is given. 


roadway. 
THE PATTERN SHOP. 


The pattern shop is situate to the extreme west. 
fairly big building, larger indeed than the requirements 
of the works demand, for where the same types of engines 
are made over and over again, the pattern-maker’s busi- 
ness is only to keep the patterns in repair, and to make 
such slight alterations as from time to time the engineers 
may suggest. The shop, however, is not devoted solely 
to the one purpose, for several cabinetmakers are at work 
here on furniture, &c., for use in the various stations and 
offices along the line. There is nothing remarkable about 
the machines in use here. Three good lathes stand 
against the wall, a band saw in the middle of the shop, 
and a circular saw made by the Great Northern Railway 
Company. A planing machine with vertical cutters—a 
form apparently in favour at Doncaster—made in the works, 
has been but lately erected in one corner. The pattern 
loft and store open directly off the shop. In the loft are 
kept a large number of smaller patterns in wood and 
iron. Many of those in wood are now out of use, brass 
patterns having been made from them which are used 
in sets attached to plates, and kept in a store adjoin- 
ing the brass foundry. Under the loft on the 
ground floor are stored all the bigger work; patterns of 
cylinders of all descriptions; wheels, frames for vertical 
engines which are made for the shops, &c., parts of 
cranes, chimneys, and such like details. We may observe 


here that wrought iron chimneys have been entirely super- 


| 
| 


Itis a | 15 cwt. 
| moulds, and a special mixture of iron is used. 


The heaviest casting poured in ordinary work is 
that of a twin cylinder. 1t weighs between 23 cwt. and 
24ewt. A single cylinder turns the scales at about 
Sand is specially prepared for the cylinder 
The 
moulds and cores are dried for these, but for most other 


| jobs the sand is used green for the moulds, though the 








cores are in many cases dried. The cylinders are always 
cast on end, back end downwards. This is done as there 
is a larger body of metal at this end, the back covers—if 
we can so call them—being cast on, a small hole, big 
enough only to be covered by the stuffing-boxes, which 
are bolted on, being cored out. About 2tin. are left on 
the upper end to allow for spongy metal and to give a 
little more head. As no liners are used with these 
cylinders, it will be understood that the very greatest 
care has to be taken in the casting of them. We were 
assured by the foreman that he turns out very few 
wasters. 

Several hand moulding machines are in use. We say 
hand moulding in contradistinction to hydraulic machines, 
of which the company have notany. ‘The machines used 
seem scarcely worthy of the name, as they consist merely 
of a table with a pattern attached to the centre of it. 
Over this pattern a frame case is placed in the ordinary 
way, and the sand rammed up by hand. A catch is then 
released, a wheel at one side turned, the table turns up- 
side down, a tap with a mallet is given on the back, and 
the mould drops off on to a shelf below, which is prepared 
to reeeive it; This apparatus, though not very elaborate, 
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— | 
ems to be effective, as a considerable percentage more 
wm be made per day by its use than without it. Thus | 

ch “1 


ney al z ‘ 
ot blocks and for carriage axle-boxes, as there is a 
ake 


»ontinuous demand for these pieces. The number of 
brake blocks that a man can turn out in a day by hand is 


twenty-four ; by using the machine he can make forty. | 


The machine will mould twenty axle-boxes a day, against 
fourteen by hand. Some idea of the demand for brake 
blocks can be gathered from the fact that eight men are 
continuously employed moulding them. All the men at 
this work are not provided with machines. 

The sand used is found in a pit adjoining the works, 
and belonging to the company ; it is screened and ground 
in alittle shed next to the foundry. We are informed 
that it works excellently ; it is light yellow, soft and open; 


e principally used for moulding truck and carriage | 





which is kept marked in groups for the different boilers 
which are constructed. When the plates have been 
drilled they return to the rolls and are bent to the 
cylindrical form. The courses are then held together by 
a few bolts, and are taken to the hydraulic rivetter, an 
illustration of which will be found above. The holes 
thus pierced, we can assure our readers, come accurately 
together, and the use of a drift is unknown. It 
must be understood that the three or four plates drilled 
together are not for use in the same boiler. This 
naturally would be impossible, as the horizontal lines 
of rivets would not be the right distance apart, the 
different courses having to be of different diameters. 
It will be noticed, either from the boilers in the 
engraving, or more clearly on our 


enough very finely powdered coal is mixed with it to bring | plates are not arranged after the usual custom, with the 
it to a dark brown colour. The fettling shop is situated | first and third course of the same diameter, but that the 


at the south end of the foundry. 


The brass casting is not done here, but in a small | fits inside the fire-box course, and the smoke-box course | 


barrel is telescopic, that is to say, that the middle course 


foundry not far from the tender shop. This, like the | inside the middle course. Why this particular formation 


;ronfoundry, is remarkably neat and well arranged and |is used we could not discover. 


The circumferential 


lighted. A row of separate furnaces flank one side, sunk | seams are double-rivetted lap joints, the horizontal seams 
sufficiently low to render the drawing of the cruci- | 


bles easy. Here also the 
white metal work is 
done, filling brasses, ex- 
centric strap liners, 
bushes, &e. 

A great number of 
metal patterns is stored 
in racks like dish drain- 
ers in an apartment off 
this foundry. These 
metal patterns are mostly 
in brass. ‘They are made 
in halves carefully worked 
up and finished. These 
halves are arranged in 
groups on each side of a 
‘in. iron plate about a 
square foot in size, the 
halves being placed exact- 
ly opposite each other. 
Nothing can be simpler 
than the making of the 
moulds from these. 
Frame cases are put one 
on each side of a piate, 
and held together by pins 
passing through lugs on 
the plate, and holding all 
exactly in position. The 
sand is then rammed up 
in each case from the 
back, the holding pins 
are removed, the cases 
lifted off, each with its 
half mould accurately 
formed in it, the cores are 
dropped into their places, 
the boxes put together 
again ready for casting. 
Of the superiority of 
this method for small 
articles over the ordinary 
halved patterns there can 
no possible doubt. 
Brasses, which have two 
large blocks of white 
metal cast into them, are 
cleaned in acid, and are 
scraped up and turned in 
the finishers’ de- 
partment before they 
come here to have the 
white metal run_ into 
them. This metal is a 
special mixture peculiar 
to the Great Northern 
Railway. 


be 


brass 


THE BOILER SHOP, 


We come now to the 
boiler- shop, a large 
double - roofed building, 
measuring 300ft. by 100ft., 
comparatively new and 
situated close to the iron- 
foundry. We reproduce a 
photograph of it taken from the top of the foreman’s 
office, and from this the general arrangements will be 
gathered. In the west wing are all the machines 
employed for stud making, rivet making, stay making, 
planing, drilling, shearing, punching, &e. This last 
operation is not much jin use in the Doncaster works. 
Probably for no other purpose are boilers so carefully 
made as for locomotives; the high-pressures and peculiar 
stresses to which they are subjected render it of the greatest 
importance that their construction should be as perfect 
as possible. Consequently punched rivet holes find 
but small favour, and are only used in situations where 
great strength is not required. But there is no lack of 
knowledge how to use the machines, for we saw some 
very clever work done on them, A smoke-box door, for 
instance, steel fin. thick, punched with a }in. punch, is 
no indifferent job; and we were told that jin. plates 
Were occasionally pierced by the same punch. The 
Secret of the operation appears to lie in using a sufli- 
ciently large die underneath the punch. The hole is 
consequently taper, but as the rivet heads have to be 
countersunk this is not much disadvantage, if any. But 
the drilling of the plates is a more clever job. 


5 


They are drilled in batches of three or four in the 


flat, having been first put through the rolls to 
make them perfectly even. The top one is set out 
from an accurately made template, a series of 








double-rivetted double butt-strap joints, the best joint it 





HYDRAULIC RIVETTING PL4&NT 


is possible to put into a boiler. 
by Messrs. Fielding and Platt, of Gloucester. An 
hydraulic crane, it will be noticed, supports the 
boiler. We never admire machine rivetting as much 
as the hand work. There is generally a lack of finish 
about even the best hydraulic work which hand 
rivets do not show. Itis claimed, and no doubt justly, 
that the plates are joined more closely by the machine 
work than is possible by hand. This may be so, but 
some very excellent makers, notably the London and 
Brighton Railway works, during Mr. Stroudley’s lifetime, 
did no hydraulic rivetting of any importance. The 
excellence of the hand work done there, and the cramped 
positions in which the men were taught to rivet thoroughly 
well, were astonishing. We have never seen such work 
anywhere else. However, nothing whatever can be said 
against the Doncaster workmanship ; it is as good as can 
be turned out hydraulically, without the slightest doubt. 
The accumulator which supplies this machine and the 
hydraulic flanging machine, of which a description will 
be found in the next column, and an illustration 
above, can be seen in the corner. It maintains a con- 
tinuous pressure of 1500 1b. on the square inch, the weight 
being over 81 tons. A small portable hydraulic rivetter 
is also used in places where the stationary tool cannot be 
conveniently applied, such as parts of the fire-box. 

Mr. Stirling allows no internal caulking to be done, a 


large sectional | 
| drawing of the outside-cylinder express engine, that the 


The hydraulic rivetter is | 





veto which cannot be too highly commended. Anyone 
who will look through the record of boiler explosions or 
the reports of boiler inspectors, cannot but be struck by 
| the enormous damage done by the use of internal caulk- 
|ing. Mr. Thurston, and in his book on “ Boilers,” in the 
| Section of it published separately on “‘ Boiler Explosions,” 
| by Triibner and Co., 1887, refers several boiler explosions 
| to grooving, started primarily by the use of the caulking 
| tool. He says, in speaking of the catastrophe on board 
| the Westfield in New York Harbour : “The phenomenon 
| known as ‘ grooving’ or ‘ furrowing’ is well illustrated by 
| the case just mentioned, in which this action was origin- 
| ally started probably by the carelessness of the workman, 
| who, either in chipping the edge of the lap along a girth 
seam, or in caulking the seam, scored the under sheet 
| along the edge of the lap with the corner of his chisel or 


with the caulking tool. This is a very common cause of 
such a defect.” We could quote numerous similar 
| verdicts given by authorities on the matter, but they 
would be perhaps rather beside the subject in hand. 

| External caulking is, however, freely used, and is done 
| with a pneumatic caulking tool, which is much more effective 
| than comfortable in use. An engine compressing air for this 
| purpose stands beside the pumps and crane engines in the 
corner. These little caulk- 
ing tools resemble exter- 
nally more than anything 
else a garden squirt of 
large size. They are 
cylinders of about 3in. 
diameter by 8in. long. 
The tool projects from 
one end, and is held up 
against the work by the 
pressure of the workman’s 
hand on the other end 
of the instrument. A 
piston of about 1tin. dia- 
meter with a steel head 
to it vibrates rapidly in 
this cylinder, striking 
continuously on the head 
of the caulking tool. It 
can be imagined that the 
hand of the operator re- 
ceiving all the recoil is 
kept in a _ continuous 
state of vibration. The 
work done is executed 
rapidly and well, and not 
much skill is required for 
its performance. Some 
modification of such a 
tool as this might possibly 
be made for chipping, 
and would probably find 
favour for certain jobs— 
particularly with appren- 
tices. 

Amongst the machine 
tools there is one which 
particularly attracted our 
attention. It is a most 
ingenious machine, not of 
modern construction, 
used for screwing the 
copper stays for the fire- 
box. An anecdote con- 
cerning it was related 
to us which we cannot 
forbear from repeating. 
Some time ago a: certain 
firm—we will mention no 
names—who manufacture 
stud-making machines, 
heard that old pattern 
screwing machines were 
in use at the Great 
Northern Railway Works, 
and scenting the oppor- 
tunity of doing a little 
trade, they wrote to the 
manager of the boiler 
department saying that 
they were manufacturing 
a stud and stay-making 
machine which could turn 
out work at three times 
the speed of any other 
machines. The manager 
wrote back requesting them to send arepresentative down to 
see their machines in use. A man was sent. The machines 
were put in order and the number of revolutions put on 
a bit. The representative of the stay-making machine 
firm looked on aghast as the work progressed at a rate 
incredible. ‘My goodness!” he exclaimed, ‘‘ we—we— 
we can’t do anything like that; who on earth made that 
machine?” He stooped over and looked at the name 
plate. ‘‘Good heavens!” cried he, ‘‘we made it our- 
selves.” ‘ Yes,” added the foreman, who was standing 
by, “‘a good many years ago,” and the representative 
retired a sadder but a wiser man; and the Great Northern 
Railway Company still uses the same old machines. 

These machines do not work as most modern machines 
do, with dies, but the thread is cut with a chaser, and the 
results are consequently better, a half stripped thread 
being unknown. The tool is held in a rest of somewhat 
peculiar construction, and the depth of the cut is regu- 
lated by a little hand wheel at the back, actuating a screw 
in the usual way. The peculiarity about the rest is this: 
It is moved forward when the tool is in cut by a leading 
screw with a very deep and rapid single-sided V-thread, 
in place of the ordinary square thread, which gears with 
a heavy brass plate with a corresponding thread cut in it, 
but like a half-nut only; this plate keeps continually in 
gear by reason of its weight. By a simple contrivance it 
is in connection with the tool, so that by lifting it the 
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tool is drawn back about fin. To the body of the rest is 
attached a chain, which passes over a pulley at the back 
centre end of the -plate, and is attached to a 
powerful spring beneath the bed-plate. This spring has 
a tendency to keep the rest pressed continually against 
the back poppet head. The action of the lathe then is 
this: Being put in motion, the brass half-nut is in gear 
with the leading screw, and the rest is drawn towards the 
mandril head, the tool cutting the thread; but ata certain 
position a pin, fixed in a disc attached to the leading 
screw, engages with the half-nut and lifts it clear of the 
thread, the same action causing the tool to retire, and at 
the same instant, and before the plate has time to drop, 
the rest is jerked back by the spring against the back 
poppet head. The plate falls into gear once more, and 
the same operation commences again. The thread is 
completed in two cuts. 

There are two of these machines at work. They are 
perhaps the most remarkable in the shop. The remain- 
der are mostly drilling machines of various sizes and by 
various makers. The holes round the flange on the 























The tubes, which are in all cases of copper, are fixed 
in the tube-plate at the fire-box end by driving in steel 
ferrules; at the smoke-box end they are simply expanded 
by driving in a taper drift. It seems almost marvellous 
that they should keep tight under the pressure to which 
they are subjected —1601b.—being only thus simply 
fixed. It is doubtless due to their small diameter. The 
boilers are never tested hydraulically, but under steam, 
the pressure for the 160 Ib. boiler being taken up to 180 Ib. 
Many will probably condemn this practice as both un- 
satisfactory and unsafe. We are inclined to approve of 
it more than of the hydraulic test, which in many cases, 
being taken too far, damages the boiler. If the boiler is 
thoroughly well made there is no reason at all for not 
using the steam pressure test, and as the boiler is then 
under exact working conditions, the strains due to expan- 
sion being set up, there is no need to force the pressure 
beyond reasonable limits, and the test is really more 
trustworthy. 

It will be seen from our illustration that two travelling 
cranes are in use in the boiler shop. They are driven by 

square shafting. The long trough, 
which will be noticed on the left of 





prevent, to a certain extent, dirt 
and dust from settling on this 
shafting and hindering the proper 
working of the machine. Portable 
rivet furnaces, &c., often stand just 


arrangement gets over the nuisance 
satisfactorily. 














the photograph, has been put up to | 


underneath it, and used to carry up | 
a great amount of soot and dirt } 
which stuck to the oily shaft. This | 


the right of one of the long vertical screwed col 
A lever, which cannot be seen being on the Other gia, 
of the machine, is then pulled over, and the a 
allowed to enter beneath the four smaller remer 
table bearing the plate is raised and pressed fj te 
against the suspended die, which is solid. The re my 
here still being maintained, another lever is my 
the lower die rises and presses the heated plate into = 
requisite form. It is left there an instant. The 1 the 
are then reversed and the rams descend together to Hr 
former position. The plate is hauled off on to q a 
on which it is pushed to a big anvil, which just does ~ 
show in the photograph, and any slight irregularities ro 
corrected by handwork. The whole operation js ex wo 
sively simple and beautiful, and the rapidity with whi i 
it is done astonishing. We timed the flanging of g D1 ‘e 
similar to the one standing beside the machine. tan re 
|moment it left the furnace to the moment it left the 
| press, and our watch recorded little over one minute ba 
three-quarters. This press was made by Fielding oe 
Platt, it is therefore unnecessary to add that the uk 
manship in it is excellent. The dies, however, are cast 
on the premises. At present only a few sets are in Use 
but more are in process of construction for flangine 
| different portions. For example, the saddle piece—the ex. 
ternal shell of the back of the fire-box is so called—,, 


; ae : —the 
flanging of it will be a double operation, and also the toons 
tube plate, which is of somewhat difficult design, 4 
cord attached to the accumulator weight, and passing 

. 





over pulleys, hangs with a suspended weight against the 
wall in the flanging shed, and acts as an indicator of thy 
position of the accumulator. Of course it is necessary 
that the weight should be well up before flanging is com. 
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DOUBLE ACTION PLANING MACHINE 


circular part of the front plates are drilled by bolting the 
plate to the side bed of a radial drilling machine, by a 
hole at the centre of the radius of this curve. The drill 
is kept always in the same position, and the plate turned 
round. The holes are thus all drilled exactly radially. 

There are one or two operations in the erection of a 
boiler that are worth mentioning. Thus at the small 
corners of the “ foundation rings,” or “water space 
rings " as they are sometimes called—the heavy wrought 
iron frame that makes the space between the fire-box 
proper and the casing, at the bottom—where it is almost 
impossible to pitch the rivets properly the internal 
corner being so small that all the holes nearly run into 
one, three or five studs tapped into the frame and rivetted 
over cold are used instead, and give, we understand, 
every satisfaction. The staying of the fire-box, which is 
made always of copper, is noticeable. Only two, some- 
times only one bridge stay is used, and even this is not 
a true bridge stay, for it rests on brackets rivetted to the 
boiler shell, and is intended more to support the whole 
weight of the fire-box than to prevent crushing. This 
latter is well guarded against by the numerous copper 
stays which can be seen in our drawings. 

The method of piercing the holes in the curved crown 
of the external fire-box, which it will be seen from the 
end view of the boiler are not radial, is as follows. Whilst 
the plate is still in the flat the two highest rows are 
pierced. The plate is then bent, and a bar of iron is bolted 
across the arched top outside. In this bar there are holes 
which guide the drill and prevent it from slipping. A suffi- 
ciently long drill is used to pierce the copper fire-box 
crown at the same time. The holes for the side stays 
are drilled whilst the plate is in the flat. Then, when 
the external shell is completed, the copper fire-box is 
put in position temporarily, and through the pierced 
holes, with a long centre punch passing through a tripod 
rest which is held against the outer plate, the body of 
the punch being the same size as the hole, a mark is 
made on the copper. The inner box is then removed, 
and the holes thus marked are drilled. The tapping of 
these holes is done after the foundation ring and fire-box 
have been rivetted finally in position. It is done with a 
long tap, the grooves of which run spirally, as on all the 
taps used in the boiler shop. This tap is actuated by 
means of a series of pulleys arranged in a frame which is 
mounted on a trolley. One of these pulleys is driven 
from a pulley on the shop shafting, and by a short belt 
drives another pulley, to the spindle of which is attached 
a chuck into which the tap fits... This last pulley can be 
moved radially round the fixed pulley, so that all the 
holes may be conveniently reached. A striking-out and 
reversing gear is also provided. The tap, having been 
driven in and screwed out again by this means, one of 
the copper stays—on all of which square heads are cut by 
a double milling cutter—is inserted in its place and driven 
in by the same gear. The work proceeds thus rapidly. 
When all the stays are in place, the square shanks are 
cut off and the ends rivetted over. It will be noticed, 
however, that the crown stays are not finished thus 
internally, but that back nuts are put on to take the place 
of the rivetted heads. 


The hydraulic flanging press, which has been but 
lately erected, stands in a little building adjoining the 
| boiler shop. An excellent illustration of it will be 
| found on page 519. To the right of the press stands a 
| boiler front already flanged. To the right of this again 
| will be noticed the furnace in which the plates are heated. 
| Over it swings a pair of cranes. 

The mechanism of the press is all beneath the floor. 
It consists of a large cylinder containing a ram 16in. 
diameter, and four smaller cylinders arranged in the 
form of a diamond, each having a ram of 6in. diameter. 
These four rams pass through holes in the plate in which 
the radial slots are cut, and support a table, which can 


| 
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DOUBLE ACTION PLANING MACHINE 


be seen below the outer die. The single big ram raises 
the radially slotted platform, and with it the outer die or 
frame, which it will be observed is attached to it, raised 
on blocks. The body of the die is supported from above 
in a similar manner. 

The method of using the press is as follows:—The 
table or receiving plate is raised to the level of the top 
edge of the lower die. A plate having been brought to 
the proper heat in the furnace is taken out on a long 
fork, supported from the left-hand crane, which is then 
swung round, and the plate is pushed off on to the 
receiving table. It is brought to its proper position on 
this by being pressed against several stops arranged 
around the lower die; one of these can be seen just to 








menced, as these five rams, all with long strokes, require 
a good supply of water. 

The actual cost of flanging on this system has not yet 
been calculated, but it will certainly be considerably 
below the cost of manual flanging. The price paid for 
| flanging a pair of front and saddle plates by hand is 
| 17s. 6d. Each plate requires two or three heats to do it, 
|and the operation occupies several hours. Done thus 
| hydraulically, one heat is sufficient, and the time taken 
is about two minutes. There cannot fail to be a very 
great reduction in cost. The price paid for flanging a 
front tube-plate by hand is 22s. Dies will soon be made 
for this job also. It is a regrettable fact that the nature 
of copper prevents it being worked 
in the same way. The front and 
back of copper fire-boxes have to 
be hand-flanged at the cost of 
10s. 6d. a pair. Is not some modi- 
fication of an hydraulic press pos- 
sible in which the lower die, made 
with a number of rollers, would 
force the copper round the block 
without any detriment to it? Such 
a machine, we feel sure, would 
find great favour, and it would 
probably be worth an enterprising 
maker’s while to conduct some ex- 
periments on the practicability of 
some such arrangement. 

The whole of the operations 
required in the manufacture of a 
boiler are done with the greatest 
care and accuracy, A method and 
a system have been decided upon, 
and are fully followed out. Thus 
we find everything proceeding in 
perfect order. The workmen are 
all competent, and the foremen 
take that interest in their work 
which can alone secure success. 
The shop is tidy and well-ordered ; 
everything is in its place, and as 
the construction of nearly all the 
parts of the boiler is conducted in 
the same building and under the 
same supervision, the shop can con- 
tinue its work undisturbed and un- 
affected by what may be proceeding in the other de- 
partments. It is, in fact, a complete boiler factory 
under one roof. We cannot leave the subject without 
complimenting the gentlemen in whose hands the 
management of this part of the business lies on the 
excellence of their work. 


THE SMITHS’ SHOP. 


We come now to the smith shop, situated to the east 
of that we have just left. This is really divided 
into two sections in different buildings, one part, which 
we shall discuss later on, being called the forge, where 





are all the larger hammers, and where the heavier work 
is done. In this smith shop proper all the smaller parts 
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HEAVY 


for the mechanism of the engine are manufactured. Our 
engraving shows the general arrangement of it, and it 
will be seen that it is, as indeed are all the Great 
Northern shops, well ordered and under good manage- 
ment. There are about eighty anvils in use; over each 


one on the wall is attached its number on a cast iron 
plate, to facilitate the distribution of work. To each 
pair of anvils is a double hearth. Four or five small size 
steam hammers stand at even distances down the centre 
of the shop. 

It is almost unnecessary to say much about the work 
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TENDER AXLE BOX 


done here, as our readers are doubtlessly well acquainted 
with most of the usual operations of the smiths’ shop. 
We shall, therefore, only describe shortly one or two of 
the processes, from which can be gathered a good idea of 
the systems followed at Doncaster. We can say honestly 
that we have seen nowhere, not even in gun factories, 
smiths’ work brought to greater perfection. 

The process of manufacture of draw chains was 
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pointed out tous. The job is not a difficult one, except | 
that the work is arduous, being continuous, and the | 
rapidity of execution is remarkable. A pile of mild | 
steel rods cut to the right length lies beside the hearth. | 
Near the anvil stands a block of iron rounded to the | 
shape of the inside curve of a link, and with a groove 
cut in it of the same diameter as the iron rod and of a} 
radius-length deep. A lever, whose fulcrum is at the | 
centre of the link curve, has attached to it a block of 
iron, which passes round the fixed block as the lever is 
pulled through half acircle. One of the iron rods having | 
been brought to the proper heat, is put between the block | 
on the lever and the fixed die, the end of it being pressed | 
against a stop; whilst the smith holds it there his mate | 
pulls round the lever and bends the iron into a U. The | 
other ends being similarly bent, but overlapping a short | 
length, are put between two dies, and a blow or two given | 
under the steam hammer. This welds the ends firmly | 
together. The metal that is pressed out is knocked off. | 
A “dolly "—that is to say, a short die—attached to the | 
end of a lever, which permits of it moving freely and | 
being thrown out of the way, and standing immediately | 
over a similar die, is attached to the anvil; the curve on | 
the link just welded, being put into this lower die, which 
is made of the right shape to receive it; the upper one 
is dropped on top of it, and as the smith moves the link 
about his mate strikes the upper die. The link is | 
thus nicely shaped and the iron kept of a true circular | 
section. We need not describe how the rest of the links 
are put in, as the process is exactly similar to the forma- 
tion of the first one. 

A great number of small and large forgings are made 
by the use of dies under the hammer, which either forges 
them directly into the desired form or renders the final | 
operations simple. Thus the links which are attached | 
to certain classes of carriage springs, and which resem- | 
ble very much the eye of a milliner’s “ hook-and-eye,” 
only with the small holes facing each other, are made by 
forging a knob shaped like a plumber’s iron on each end 
of a rod by means of dies under the hammer ; the dies are 
then removed and a couple of blows given to the knobs, 
which flatten them out into the required form. 

We watched the forging of several articles under the 
hammer, and particularly noticed the use of steel tem- 
| plates for regulating the dimensions. For instance, if it 
| is required that a piece of iron shall have one end of it 
| drawn out a certain width and thickness, a steel tem- 
| plate made to these dimensions, allowance being made 
| for machining if necessary, is held on the anvil by one of 
the under smiths, who watches the leader, turning his 
template on the flat when the metal is on the flat, 
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turning it on edge when the metal is so placed, and thus 
preventing the hammer from making incorrect dimen- 
sions, the cold template acting as a stop or 
guard to prevent the tup descending too far. The 
harmony with which three or four men work to- 
gether, all knowing exactly what to do and doing it 
without a word, is delightful to watch. The foreman 
| assures us that it is largely due to the system of piece- 
| work. The men know that by working harmoniously 
| more work can be turned out in the week, and conse- 
| quently the wages are higher, and furthermore, the same 
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men are always employed on the same class of jobs, 
changes being allowed to occur as seldom as possible. 






THE FORGE, 
In the forge, as we have already said, the bigger work 
is done. There are three fairly heavy hammers of the 
ordinary type, and one with an exceedingly long gap 
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between the legs. Under this hammer in the old days 
were forged the wrought iron wheels. Though the pro- 
cess has gone out of practice it was very interesting, and 
we may be permitted to describe it. To begin with, 
then, a number of what were called T pieces were forged, 
the number of them being the same as the number of the 
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spokes in the wheel. Looked at in one position they | called, of square section, and about half the width of the | of shank welded on, and the buffer is completed as far as 
resembled the 'T exactly, but looked at from on top | thickness of the web, is shrunk on; round the perimeter | that part of the operation goes. A foot has to be 


their shape was somewhat thus <>. A number | of the web, it must be understood, and close up to the | attached to the other end of the shank at a further stage 
of spokes were also prepared separately, they were | internal face of the same. These webs, we should | in the proceedings. 

parallel in thickness and breadth for a certain length, | mention, have rounded ends so that the ring when The forging of the hooks for carriage draw-bars is a 
and then the remainder, which would be in the boss, | shrunk on fits very closely. One would almost have | very interesting operation. It is performed by a gang of 
thickened towards the parallel strip, and then rapidly thought some other method might have been employed | three men, one working the steam hammer. A rect- 
tapered off in the direction of the thickness. To each to give the requisite strength than this, which to the | angular piece of iron is first hammered up, a part of it 
one of these was welded by its shank one of the T pieces. | unaccustomed eye looks somewhat like a makeshift ; | is then reduced in section, then a tapered block of steel 
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UPPER TURNERY 


Now all these compound pieces, six, eight, or twelve in | however, as it serves its purpose admirably, and is | is held on the anvil, and the iron on this, and a few blows 


number, according to the size of the wheel, were laid on 


a big anvil, with all the tapered ends of the spokes lying 
together, and all the points of the T heads touching, so | 
| large ball with a sha 


that a crude sort of a circle was formed, and being at the 
proper heat, a large washer also heated was put on to 
form the boss, and welded on with several blows from 
the steam hammer. 
Then the whole thing 
was turned over and 
a similar washer put 
on the other side. 
These held the boss 
together, or in fact 
formedit. Pieces here 
end there had to be 
welded in to fill it up 
properly. The boss 
being finished, sections 
of the rim were heated, 
and pieces of metal 
of the right shape, 
called “ gluts,” were 
welded in to fill the 
gaps between the 
heads of the T’s. The 
whole thing was then 
dressed up carefully, 
and when a tire had 
been shrunk on, made 
avery excellent wheel. 
But the expense was 
great, and it is found 
much more economi- 
cal to get cast steel 
wheels by contract 
from thoroughly trust- 
worthy makers. Of 
course they are turned 
up and the tires put 
on at Doncaster. 
Neither does the com- 
pany make crank 
shafts here, nor are 


| much to say against it. 





HEAVY WHEEL LATHE 


| doubtless the result of much experience, we cannot have | of the hammer draw the rectangular iron to a long 
| tapered point. A die is then put on the anvil, the thick 
The method of forging buffers was shown to us. A | end of the hook drops into a socket, and the hammer 
to it is first formed. This ball is | gently pats the heated iron round the die. Then with 
| then placed on a plate with a hollowed face and a hole in | another die, held by hand, the inside of the hook is 
' the centre, through which the shank passes ; a ring of an| worked up more carefully. A few more blows bring it 


more into shape. 
Another die gives it 
the slightly - rounded 
contour of the back, 
and it is put on one 
side to be finished off 
on the hand anvil. The 
making of one of these 
hooks, which we 
watched from start 
toe finish, cannot have 
occupied more than 
seven or eight minutes. 

We must not omit 
to mention a couple 
of machines which 
belong to this depart- 
ment, and which at- 
tracted our attention 
as much by the noise 
they make as by the 
quality of the work 
they execute. One of 
these is a nut-making 
machine, by Green- 
wood and Batley, of 
Leeds. The man 
working it stands be- 
side a furnace in 
which are two rods of 
iron. One of these 
heated at one end he 
takes out, and holds in 
the machine, where 
the end of it isknocked 
up into a lump,by a 
hammer. It is then 


there any hammers or forges big enough to do such large | internal diameter equal to that of the buffer is then put , held between dies which work it up into the form ofa nut, 


work. A noticeable feature, which we may just as well 
mention here, about the shafts are the strengthening rings 
put on the webs of internal cranks. These webs are 
necessarily made rather thin, as space is somewhat 





ball, fits another stout plate with a hollowed face. 


on surrounding the ball; inside this ring, and over the | so that with the rod to which it is still attached it resembles 
With | a bolt. Just above this die, on another section of the 
the ball at a good heat some heavy blows are given | machine, a punch moves continually in and out. The 
under the hammer, and the ball is flattened out into the 
cramped, and in order to give them the requisite stiffness | form of the wrought iron buffer with which we are all 
Without using any more metal than is absolutely neces- | familiar. A fringe of iron which is squeezed out through 
Sary, after the machining has been done, a ring, so-! the chinks in the mould is cut off, and a further length 


bolt head is held in front of this, and the punch, as it 
were, drives the shank of the bolt out, leaving the nut 
| just attached to it. A jerk of the nut against a V crotch, 
and it falls off into a pail placed below. The rod is 
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returned to the furnace, and another one drawn out, with | are first planed by a tool A attached to a long stiff bar. | weight, to which are attached wire ropes passing over 

which the operation is repeated. This bar has a rack on top of it, which gears with aj two pulleys DD. A screw to the right of the quadrant, 


Another machine consists of a frame in which vibrate | toothed quadrant. In this quadrant is a long slot, in | fitted witha self-acting gear E, causes the table to rise g, 
continuously four little hammers and a shears. Under | which works a pin B, fixed in a disc, and causes the | descend automatically. ; ; 
these hammers, which have grooved faces, bolts and | quadrant to swing backwards and forwards as the disc} The method of planing the faces will now be under. 
rivets are formed, and are cut off to length under the | rotates. The speed, of course, is more rapid when the stood. One face having been finished, the tool A is sim ly 


shears. | pin is at the top of the slot, being nearer the fulcrum, | turned over to do the other. For cleaning up the edges 
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DUPLEX WHEEL LATHE 








There are a few other machines in use here—we | and this occurs during the return or back stroke of the 
actually caught sight of an old “ oliver” at work in one | tool. This gear is merely a clever modification of a 
corner—but we need not stop now to describe them, but | principle employed in many shaping machines. The 
must pass into the lower turnery, which is situated on 
the ground floor of the long building, as far to the east as 
possible. 


of the ports another gear comes into use. A long square 
bar F extending to the right will be noticed in our block, 
the planing bar is pulled out of the way and protrudes 





THE LOWER TURNERY. 


In this shop are employed about 160 hands. All or 
most of the heaviest work is done here, and consequently 
all the machines are of large size. The main shafting 
runs the whole length of the shop, being hung on brackets | 
attached to the central beams of the ceiling. The upper | 
turnery is situated immediately over this, so that the 
shop is lighted only by windows in the walls, no skylight 
being available. 

Among the machines here we may mention a fine 
planing machine, by Smith, Beacock, and Tannett, of 
Leeds. The table is 9ft. 6in. long, by about 3ft. 6in. 
wide. It is driven by a steel screw with along nut, and 
the greatest travel is 4ft. 6in. The noticeable feature 
about the machine is that it is provided with two cross- 
slides placed back to back, each having a tool-box self- 
acting for horizontal, vertical, and angular cuts. Two 
tools are used, which cut alternately in*opposite direc- 
tions, of course on different, though similar, pieces of 
work; the table therefore moves at the same speed 
always. A great deal of time is thus saved. 

There is also a fine gap lathe here, by the same firm. 
It will swing about 7ft. The bed-plate is raised a very 
short distance from the ground, and the slide rest is 
accordingly mounted on a column, which brings the tool 
up to the necessary level. 

A pair of double-boring machines for boring twin 
cylinders, one lately made by Craven Bros., of Man- 
chester, and the other made by the Great Northern Com- 
pany, present no peculiarity worth particular mention. 
The boring bars are supported in long brass journals, in 
which they can be slid out of the way whilst a cylinder is 
being bolted in position. The tool-boxes carry four 
cutters each. 

Perhaps the most interesting machine in the shop is 
that used for planing the valve faces and cleaning up the 
edges of the ports for twin cylinders. It was also made 
by the last-mentioned firm. The machining of the valve 
faces of these twin cylinders has to be done through a 
narrow opening at the front of the cylinders, which is 
finally closed by the valve chest cover. It will be under- 
stood that it would be impossible to do this work with 
any ordinary machine. This one, then, has been 
specially made for the purpose. We illustrate this on 
another page; a double angle-plate, with two discs 
attached to it, not shown, is standing, as it were, at 
right angles to the machine. These two discs fit just | DUPLEX WHEEL LATHE 
inside the cylinders already bored, and insure the work 4 
being set exactly truly. The cylinders are supported at | plate carrying the driving pinis caused to revolve by a worm | on the opposite side of the machine. At the right- 
the other end—which is really the back, or _stuffing- | wheel, which gears with a strong vertical screw C, which | hand end of the bar F will be observed a small 
box end—by two columns attached like the disc stan- | can be just seen at the left of the quadrant. Thecomplete | rotary cutter G, a similar one is on the other side. At 
dard, to the slotted bed-plate. The valve faces rest, carrying the quadrant and bar, is balanced by a! the other end of the bar is a pulley H to take a strap. 
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This pulley is keyed to a spindle, which runs down 
the bar internally, and by means of toothed wheels drives 
the two little cutters. The pulley itself is driven off 
another, which is invisible, but which in its turn is driven 
from the main shop shafting. In the front of the machine 
stands a plate with three slots cut in it, two narrow ones 
and one broad one. ‘This is an exact template of the 
valve faces. A pin on the cutter bar is at present in 
the slot to the left. The strap which drives the planing 
quadrant is removed from its pulleys. A self-acting 
gear on the lifting screw causes the slide rest to 
travel. The working is very easily understood. The 
bar is inserted in the valve chest with one of the little 
cutters in one of the ports, the pin being in the corre- 
sponding position in the template. The machine is then 
started, and when the operator observes that the guide 
pin is at the end of the slot he throws the self-acting 
gear out. By revolving a handle on K low down on the bed- 
plate the machine is drawn bodily a short distance over, 
and the cutter on the other side of the bar comes into 
position to trim out one of the ports on the opposite face. 
For moving the bar in the direction of its length a short 
screw gearing with a nut on the bar, and actuated by 
hand, is used. We have described this machine at some 
length, as we consider it very ingenious and appropriate. 
We need scarcely say that the workmanship throughout 
is excellent. 

Guide bars, after they have been planed up, are 
ground on an emery wheel. The machine used for this 
purpose combines four motions simultaneously. The 
emery wheel, which is slightly wider than the bar, 
rotates rapidly; the rest which carries it, moves back- 
wards and forwards, being driven by a connecting-rod 
and crank, the strap sliding on a long pulley, and the 
work travels at the 
same time. For the 
final cut the side-to- 
side motion of the 
wheel is arrested. 
The machine was 
made by Sampson 
Fox, of Leeds, as far 
back as 1867. 

Two big crank-shaft 
lathes stand side by 
side, one old, and the 
other, by Messrs. 
Fairbairn, Naylor, and 
Macpherson, compara- 
tively new. When 
turning the webs of 
crank dips, the tool 
is cutting for only a 
comparatively short 
time in each revolu- 
tion. Now, if the lathe 
revolves at the same 
speed continuously a 
great deal of time must 
be lost ; consequently 
to make the machines 
more economical, by 
an arrangement of four 
pulleys on the counter- 
shaft, two big and two 
small, one of each be- 
ing loose, and corre- 
sponding with another 
similar arrangement 
by means of two straps 
which can be thrown 
over by a_ suitable 
gear, the work is 
to revolve at a greater 
speed when the tool 





curve which is part of a circle whose radius is the 
length AB. This radius for locomotive brasses is 22in. 
There is a similar machine in the new erecting shop. 
This one was fitted up by the company. 


UPPER TURNERY, 


In the upper turnery, which, as we have said, is 
situated on the floor above the shop we have just 
described, about 220 hands are at work. Sixty of these 
are brass finishers employed on the small brass work 
for engines, and the ornamental brass fittings for 
coaches, &c. From the illustration we give of the shop 
it will be seen that the main shafting runs the whole, 
or nearly the whole, length of the building. Both 
this shafting and that for the lower turnery are driven by 
an old two-cylinder beam engine, made by J. Carmichael, 
of Dundee. We regret that its situation rendered it 
impossible to take a photograph of it. The machines up 
here are all of small size; our illustration, we fear, gives a 
slightly inaccurate idea of their dimensions, but let our 
readers compare the lathe to the right by the scale of the 
gas bracket just over it, and they will get a fair notion of 
its size. 

A machine by Maclea and March, of Leeds, employed 
for cutting tapering cotter holes, attracted our attention. 
The cutters are ordinary slot drills, horizontal, cutters, 
cutting exactly to the thickness of the cotter. The work 
traverses backward and forward, being carried on a table 
whose travel is regulated according to the length of hole 
required. The remarkable feature is, however, that at 


each end of its stroke, that is to say, when the cutter is 
shaping the rounded end of the slot, the table is turned 
through a small angle by means of a stop in the bed-plate. 





TIN SMITHS’ SHOP 


This tool was made by Beyer, Peacock, and Co., of 
Manchester. A heavy screwing machine by Smith, 
Beacock, and Co., was pointed out tous. Itis used for 
cutting big square or V threads, and was at work on brake 
screws of 2in. diameter, }in. pitch. The thread on these 
is made in two cuts. Tlie machine resembles somewhat a 
stud-making machine, but it is very stoutly constructed 
throughout. The cutters, four in number, are arranged in 
a plate just asin a stud-screwing machine. Two very com- 
plete capstan cross lathes are worthy of notice. They are 
by Smith and Coventry. There are one or two peculiarities 
about them. The slide rest, for instance, is actuated 
by an endless chain and a hand wheel, instead of in the 
usual way with a rack and pinion. There is a sliding 
back shaft behind the lathe, on which are fixed two 
arms. This back shaft is merely a plain rod, and has no 
rotary motion, except enough to allow the arms we have 
mentioned to be thrown up out of the way. On one of 
these arms, the one nearer the driving head, is attached 
part of a brass nut, which can be changed as circumstances 
require. On the other is attached a tool 
for screwing or tapping. The machines 
when we saw them were at work cutting 
the internal thread on some little brass 
caps. The cutter is worth noting. The 
section of it is thus, and it is merely a 
short piece of screwed steel, like a hand 
tap, with only one deep groove cut in it. It is easily 
sharpened by grinding the faces of the groove slightly. 
It is of a diameter, of course, very considerably less than 
the hole into which it has to enter, and is put in such a 
position that the cutting edge may be at a proper angle. 
The arm to which this tool is attached has a handle to it, 
and a rest, which when the handle is pulled forward bears 








on the lathe bed, and 
in this position the 
tool is in place for cut- 
ting. At the same 
time the brass part 
nut which we have 
mentioned is pressed 
into gear against a 
screwed hub, which 
projects behind the 
headstock, and re- 
volves with the work. 
This hub causes the 
nut to travel forwards, 
carrying the back shaft 
and tool holder with 
it, and cutting the 
thread. The machine 
is then reversed, the 
tool runs out, the two 
arms are thrown up out 
of the way, and the 
work left open for the 
next operation. Se- 
veral hubs for cutting 
different threads are 
provided. The tools 
for the rest of this, 
and any succeeding 
operations, are carried 
in a capstan head 
which is drawn up to 
position by the chain 
we have mentioned. 
Thereis a great num- 
ber of other machines 
here, but as there are 
few remarkable fea- 
tures about them, we 
will pass on to another 
shop. They are, as 


is not cutting than when itis. In the old machine the gear | By this means, of course, the ends of the holes are cut | we have said, devoted exclusively to the lighter work, and 


has to be thrown over by pulling a rope, and the turner has | 
to watch his time carefully, or his tool would come to grief; | 
but on the modern one, by a very simple arrangement, | 
the same operation is performed automatically, and con- | 
sequently without any danger of mishap. The two | 
standing side by side, present an interesting example of | 
progress in machine making. The lathes are double- 
ended, the shafts being driven from both ends at once. | 
The latter are balanced by means of weights clipped 
firmly to them, not bolted, as is frequently done to 
the face-plates. There is a great number of duplex | 
headstock lathes here for turning wheels and _ tires; 
many of them have been made on the premises. 
We illustrate one by Messrs. Smith, Beacock, and Tannett, 
showing the general arragement on p. 524. Of course they 
are only useful for face-plate work. The method of boring 
radius bearings is interesting. This form of bearing is 
used for tender axles, and for the leading and trailing 
axles of the locomotives. We shall have more to say 
about them, and an illustration of one will be found 
on page 522. The feature to be noted at present is 
that the brass has a round surface, and the formation 
of this must be true. The accompanying sketch, 


which represents the apparatus employed in plan, |: 


will make the following explanation perfectly clear. 
Here D represents a brass attached to the face-plate. 
E represents the tool box, and C the tool. The 
slide rest is drawn forward in the usual manner 
by a leading screw, but the tool box is free to 
move to the right or left on the guides marked 
FF, which of course form part of the rest in the 
usual manner. In fact, it is just like an ordi- 
nary compound slide est, with the  traversin 
Screw removed. On the tool box is a lug with a pin 
» in it. At a certain distance from the machine 
isa fixed column with a pin A in the top of it. A 
link A B joins the two pins. Now it will be seen at 
once that as the rest moves forward the tool box will 
travel from the left to the right, till as in the position of 
the sketch, and from that to a similar position to that 





from which it started. The brass is thus cut in a 





out of square to the face, and as this action occurs in the 
opposite direction at each end, the result is a hole properly 
tapered to receive a cotter. 

Close to this stands a double emery-cutter machine, 
which is used for working up parts that have been case- 
hardened, and which ordinary tools cannot touch. Each 
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BRASS BORING GEAR 


little dise revolves on a vertical axis at a considerable 
speed. Its action for ordinary straightforward work 
needs no comment, but where used for trimming out 
casehardened holes which must be truly cylindrical—the 
holes, for instance, in the coupling rods—a slight alteration 
has to be made. The spindle of the tool holder is set 
excentrically in a chuck which carries it; on this chuck 
revolving, the spindle, of course, moves in a circle, 
whose diameter depends upon the excentricity, and the 
cutter works round a circle of a radius depending upon 
its own diameter. 


|many of them do brasswork only. The communication 
between this upper story and the ground floor for the 
lowering and raising of material is by a trap-door. 

We should mention that in this same shop most of the 
actual fitting is done, connecting-rods, link motions, 
&c. We may remark in this connection that Mr. Stirling 
has lately given up using two large bolts to hold the 
strap of the big end of the connecting-rod in place. One 
bolt is used now, just to keep the strap pinched up, and 
a broad single cotter to take the shearing stress. This is 
found to be more satisfactory, for the bolts had an unfor- 
tunate habit of giving way. Lately, too, the system has 
been adopted of grinding the crosshead and piston on to 
the piston-rod. This, of course, makes a very excellent 
job. The pistons are very thin. One cast iron Rams- 
| bottom ring, parted by an oblique saw-cut, is used only, 
| and they are found to work quite steam-tight. 


| 





THE NEW MACHINE SHOP, 


| An illustration of the new machine shop will be found 
further on. It is a fine well-lighted shop, conveniently 
|arranged. A single rail rope-gear travelling crane, by 
| Messrs. Craven Bros., with a 18ft. jib, is used for carrying 
| the heavier pieces, putting them into the lathes, &c. It is 
| an exceedingly convenient form of crane for the work. 
Amongst the tools here we must mention, first, a magni- 
ficent wheel lathe, by Smith, Beacock, and Tannett, illus- 
trations of which will be found on a future page. The one 
| showing the pair of wheels in position was taken in the 
| shops, the other, which shows better the arrangement of the 
| slide rests, gear, &c., was taken before the machine left 
the makers. On this lathe are turned the 8ft. driving 
wheels for the Great Northern famous outside-cylinder 
express engines. The face-plates are each 8ft. 10in. 
diameter ; they are each fitted, as will be seen, with four 
jaws adjustable by screws. These jaws can, when desired, 
be removed without unshipping the screws or nuts, and 
the plates are then left plain as in the view taken in the 
shop. The driving headstock can be arranged to work in 
single or treble gear, 
| A six-spindle nut tapping machine deserves notice. It 
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GREAT NORTHERN RAILWAY WORKS, DONCASTER 














EXPRESS PASSENGER ENGINE, 7ft. Gin. WHEELS 

















EXPRESS PASSENGER ENGINE, 7ft. WHEELS 





CARRIAGE AND WAGON SHOPS AT DONCASTER 
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is by Fairbairn, Naylor, Macpherson, and Co. Six 
spindles run vertically in a frame. Connected with each 
one is a pedal, by pressing which the spindle is lifted. In 
each spindle is a simple chuck or key for driving a long 
taper tap. The method of operation is this: A nut is 
placed in a chuck made to receive it, and which prevents 
it turning, fixed on a central horizontal bar. The spindle 
corresponding to that nut is raised by depressing the 
pedal, one end of the tap is put into the nut, and the 
chuck on the spindle receives the other end. The foot 
being taken off the pedal, the centre weight forces down 
the spindle, which revolving, screws the tap through the 
nut, cutting the thread. 






STUD ANO 
0. the bed-plate. The workman removes the nut and 
replaces it by another, and repeats the operation. 
there are six spindles 
tinually walking up and down the machine replacing nuts 
aad taps, which are, of course, finished consecutively. 
We also an illustration of a very complete stud, 
bolt, and pin lathe, by B. Barker and Co., of Leeds. The 
rod to be serewed passes in the ordinary way through 
the spindle of the poppet head, and a tool rounds the 
end of it. The capstan is then turned round and pushed 
forward by turning the cross handle, seen in front of the 
machine, till the end of the projecting rod comes against 
a stop in the interior of the capstan, which, we should 
mention, is merely a stout ring; at the same 
time two little tools, arranged at a definite 
distance apart, cut two lines on the rod 
indicating the length of the stud to be left 
plain. The capstan is drawn back, and 
another tool brought into action, which 
skims off a thin shaving of metal, but not 
enough to obliterate the two marks made 
by the previous tool. Then the dies are 
brought into gear and the thread cut. The 
capstan is then pushed up again, the rod 
passing as before through a hole in it, but 
comes against another stop, the position of 
which regulates the total length of the stud; 
a tool is made to part the rod, the same 
tool rounding the end for the next one. A 
second operation is of course necessary to 
screw the other end of the stud. We might 
mention that cotton belting is used through- 
out this shop, and, we are informed, works 
very satisfactorily. 


TENDER SHOP. 

We come now to the tender shop, situated, 
as will be seen on the plan, close to the 
building we have just left. One half of this 
shop, in days gone by, used to be reserved for 
the making of boilers; the two manufactures 
can go very well side by side, the work being 
very similar, but when the new boiler shop 
was built, this one was given over entirely 
to the erection of tenders. There are here, 
however, one or two machines which do 
not this belong to department by right, but 
have been put here for convenience, or left 
here in spite of the change of work. The 
operations of tender-making are so straight- 
forward that it will be better for us not to give space to 
the description of them, but to notice the machines here 
in which anything remarkable exists. 
used for slotting frame plates, for engines as well as 
tenders, is well worthy of notice; it size and its age 
giving it precedence over its fellows. An illustration of 
it will be found on another page. It will be seen that it is 
triplex in action, there being two slotting heads and a 
radial drill; all these are kept in action at once. The bed 
will accommodate a plate measuring about 26ft. by 3ft. 10in. 
Three or four plates are bolted together and slotted at the 
same time, the top one alone being carefully set out. These 
plates are in steel, either 1}in. or 1}in. thick, according to 
circumstances. The heads, it will be observed, are driven 
by connecting-rods. They can be moved either along or 
across the work, or in any compound direction. The 





| 





tool has to be made to cut carefully round curves and 
corners, and the accuracy with which the work is done 
is astonishing. Each tool is looked after by one man, 
and it will be understood that the work is not exactly 
simple when we explain that this man has to use the two 
gears simultaneously when rounding a corner, one being 
worked by a chain which he holds in his hand. The 
machine was made by Maclea and March, of Leeds, and 
has been in use for more than twenty-seven years, and 
seems fit to run for four times that number of years more. 

A long bed drilling machine with two heads sliding on 


| the same guides placed horizontally, with the faces 


It goes right through and falls | 


| ling rods. 
As | 


going at once, the man is con- | 


The machine | 


PIN LATHE 


vertical, is used for drilling the holes in the ends of coup- 





These holes are drilled first with big twist 
drills. Both ends of the rod are done at once. A 
series of holes, at the right distance apart to suit all 
coupling-rods, have been drilled very accurately in the 
bed-platc. A boring bar is put through each of the 








ees 
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but the cutters broke at the join, and they had to be dis 
carded for the newer form. 


ERECTING SHOP, 


We must now just glance into the old erecting 
shop, and from thence we will pass to the ney 
one, where we shall find it more convenient to 
deseribe the system of erecting a locomotive 
particularly as this old erecting shop is now devoted 
almost solely to repair work. Some idea of the arrange. 
ment of it will be gathered from the engraving we give 
of the central nave, though this was taken more for the 
purpose of showing the steam traverser on which loco. 
motives are brought into position in the shop. The floor 
of this carriage or traverser, it will be seen, is on the same 
level as the floor of the shop on either side. The engines 
when brought into the car fies run on to the traverser, 
which travels on its rails just a short way outside the 
shop doors, its floor being on the same level as the 
ground. There are rails on it corresponding, of course, 
with the raiis on which the locomotive entered. The little 
traverser engines are then started, and the locomotive jg 
taken to where it ‘“‘ would be,” and run off under one of 
the arches. Nothing could be much more convenient 
than this arrangement. The shop otherwise is not wel] 
provided with gear for moving heavy work; one hand. 
travelling crane only being in each wing. Each crane 
has two crabs on it, and when necessary for “ wheel. 
ing,” an engine can be lifted by the pair. 

There is here a gear for boring out cylinders afresh 
without removing them from the frame. Our readers 
will easily imagine what sort of arrangement it is, 
An ordinary boring bar is used, one end of it being 


W 


| supported by a bracket bolted to the motion plate or the 


| curious fact about the wear of the cylinde 


| position exaetly facing the ports. 


front of the cylinder, as circumstances may permit. A 
dise just fits the end of the cylinder, and through thi: 
the bar passes, its centrality thus being assured. A 
$ Was pointed 
They are worn most at both ends in a 
The foreman said it 
was possibly due to the steam striking the big back nut 
of the piston at one end and the piston-rod at the other 
end of the stroke as it entered. Possibly this is the 
case, but if the piston overlaps the port at all that would 
account for it more satisfactorily. 

We give two very good views of the new erecting shop; 





out to us. 


| this building has a treble roof, the middle one being 


j 


| considerably smaller than the other two, it is thus 


divided into three sections, the two bigger devoted to the 


| actual erection and repairs, and the middle one contain. 


ing machinery for doing the work necessary for erec- 


} tion. Our two photographs represent the two larger 
sections. They are each provided with two 30-ton rope 


| driven travelling cranes, by Craven Bros. 


drilled holes in the rod, one end of each bar resting in the | 


hole in the bed-plate. The distance between the centres 
is thus certain to be correct. The holes thus bored have 
subsequently to be made slightly taper to receive the gun- 
metal bushes. To bore them accurately taper, the 


boring bar is placed in an excentrie chuck, a point on 
the lower end of it resting in a centre hole in a plug, 
which fits accurately the hole in the bed-plate. 


The tool 


The power 
for these is supplied by a double-cylinder vertical engine 
made on the premises, and resembling to a certain extent 
the engines of a locomotive. There are four driving 
ropes in all, two lying on pulleys on brackets on the 
walls, and two on pulleys supported by the central 
columns. Each crane is fitted with a striking-out gear, 
which can be worked by a hand rope running the whole 
length of the shop, It can just be distinguished in the 
illustration of the left nave running beside the girder and 
















































































































TENDER SHOP AND STEAM TRAVERSER 


is caused to travel through the hole by a screw in a | supported by eyes. This is very convenient, as the engine 
| and rope ean both be relieved if the crane has to rest In 


groove in one side of the boring bar in the way usually 
employed for big bars. This machine was made by 
Fairbairn, Naylor, Macpherson, and Co. 

There is also a machine here for cutting the fork in 
one end of a certain class of coupling-rod. The machine 
would come under the head of a milling machine, as it 
works with a rotary cutter. This cutter is 19in. dia- 
meter, and is composed of forty-four radial pieces of 
steel of the exact width and shape of the end of the 
required fork. These compound cutters were made by 
the company, the cutters supplied by the machine make:s 
proving unsatisfactory. They were composed of two 
discs of cast steel, with the cutters cast of the same 
metal with them, resembling a peculiar description of 
cog-wheel. The two discs were bolted firmly tcgether, 


| one place for some time. 
| hanging from one end of the crane. 


| 


| 


The operator sits in a cage 
The whole series of 
operations is controlled by three levers. Friction gear 1s 
not used, but a system of fast-and-loose pulleys, which 
gives, we are informed, every satisfaction. The crab- 


| traversing motion is derived from a square shaft; the 


lifting and lowering similarly. No brake is used, but the 


* . : sos The 
| gear for lowering is more rapid than that for raising. The 


| 


| the bearing to rise and fall vertically. 


motion for lifting is given through a worm and wheel. There 
are two barrels, one for light and one for heavy work. A 
simple clutch throws either into gear. The square shafts are 
not supported on tipping brackets which fall over as the 
crab passes, but by a superior contrivance which causes 
There is a platform 
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on each side of each machine protected by hand railings. on with driven bolts in rimered holes. The axle-boxes 
It is unnecessary to say that there are two girders to | are then fitted into their places, marked off carefully, | 
each crane. We were permitted by the courtesy of the | removed, and taken to the boring machine. 
foreman to put one of these cranes “through its paces,”| The cranes then take the frame and turn it over side- 
so to speak, and found it most perfect in its action, being | ways, so that it is in its right position, it is still kept on | 


p | 


erfectly under the control of the operator, and adjus- | the trestles. The cylinders are then put in place, the 
table to so little as jin. The driving ropes are the best | motion bars are bolted in position, and the mounting of 
4jin. cotton ropes. They were well stretched before | the foot-plate commenced. The boiler is next dropped | 
ysing, and are preserved from fraying by 
a mixture of soft soap, blacklead, and 
tallow. ‘Iwo of them have been at work 
for two years without being touched. A 
pulley and weight hanging in the bight at 
one end of each shop keeps the ropes tight. 
One of our illustrations shows the two 
cranes belonging to that section of the 
shop carrying an 8ft. driver express 
engine. This engine came into the shop 
for general repairs. It is one of those 
that do the fast run between London and 
York, and is similar in design to the 
engine which our large plate in this 
number represents. Its weight as it 
hangs on the cranes is 45 tons. The 
boiler is of course empty, or nearly so. 
The tender for this same engine weighs 
about 40 tons, full of water and coals. 
The speed attained by this engine for 
short stretches on the run _ reaches 
nearly seventy-five miles an hour. 

The shop is intended to accommo- 
date twenty-four engines, but there are 
yery frequently twenty - eight in hand. 
When we visited the works there were 
eight new engines in course of construc- 
tion and seventeen in for various repairs. 
Amongst the engines but partly erected, 
a side-tank bogie engine for the metro- 
politan traffic attracted our notice. The 
engines for this work are fitted with con- 
densing exhaust gear. Each of the tanks 
contains 1000 gallons. The cylinders 
are 18in. diameter by 26in. stroke; the 
working pressure is 160]b. The leading 
and driving wheels are coupled. 

Two standard goods.engines, six coupled 
5ft. drivers, 17}in. by 26in. pa ong 
should be mentioned. Also two 6ft. 6in. 
passenger engines with same _ sized 
cylinders, the driving and trailing wheels 
being coupled. The details of sizes, weights, speeds, | in and bolted down, and the coating and lagging put on. | 
will be found elsewhere in our columns this week,s0| The driving wheels and crank shaft are prepared | 
that we may leave them now and pass to a more | separately, the excentric key-ways being marked out to | 
interesting matter—the method and manner of erecting | template. The excentrics themselves are made in two 
a locomotive engine followed in the Doncaster works. pieces, the bigger piece being in cast iron, the smaller, as | 

To commence, the pair of frame plates are brought in | part of it is very thin, has to be made of wrought iron, | 
from the machine, where they have been slotted and drilled. | two long pins and cotters key them together in the usual | 


= = 


connection. Fixed to the face-plate of the lathe 
are two blocks of exactly the same thickness as these 
brass spacing pieces. On each side of these are bolted 
the two half straps, by carefully fitted bolts. The groove 
in the iron is then carefully turned. The white metal, 
whose exterior has been turned whilst the metal formed 
a complete ring—the form in which it was cast—is parted 
and screwed up into its place in the iron, and then the 





WHEEL LATHE AND CRANE 


inside is turned. It will be seen that by this method of 
using blocks similar to the spacing pieces, the inter- 
nal diameter of the straps is made the exact size 
required. The white metal is more than.an inch thick 
through the thickest part. 

The connecting-rod brasses are filed and scraped up 
to bed properly on the crank pin, and the same work is 


performed on the brasses of the axle-boxes for all the 

| wheels. The wheels, with their boxes in position, are then 
| placed at the correct distance apart on the rails; the 
| engine, so far as it is already complete, is lifted by the 
two cranes, and dropped into place. The axle- 
| boxes for the leading and trailing wheels have about 
| jin. play sideways in the hornplate, to allow of self- 
adjustment when on a curve. The rest of the erection 
of the engine is then completed from underneath, the 
connecting-rods, valve rods, reversing gear, &c., put iu, 
and the brake gear fitted up. The cylinders are then 
closed. The surfaces between the cylinder and covers, 
| and under the valve chest cover, have already been care- 
| fully scraped up, the joint is now made with thin 
red lead, and a narrow circle of wire gauze fits just inside 
; the studs, and keeps the lead from spreading, at the same 
| time making it more easy to remove the covers when 
desired. 

The finishing up of the engine is then proceeded with, 
| the wheel guards, cab, &c., completed, the funnel and 
| safety valve cover put on, and all the gear in the cab 
| arranged. We have now briefly described the order in 
which the Great Northern engines are erected, and as we 
| have in progress a most exhaustive series of articles 
| on the details of locomotive engine building, we may be 
| permitted to leave the subject here. 
| Of the machines there is not much to be said, as there 
| is no notable peculiarity about any of them. They are 
| all comparatively new, a good number having been 
| purchased at the same time the shop was built, and 
| others put down subsequently. 

In alittle room to itself is the wheel-balancing machine 
| which we illustrate above. It is only of quite late 
; years that the importance of balancing carriage wheels, 
| which are to run at a very high speed has been recognised. 
| The idea that a little unsteadiness in the running of the 
| wheels could make any difference to the smoothness of 
| motion in a carriage was up to few years ago, ‘ pooh- 
poohed.” And it must be confessed that it does seem 
remarkable that the difference of a couple of 
pounds weight at the rim of a wheel should influence 
the running of a coach weighing several tons. But 
such is the case, and all coach wheels—they are 
wooden-bodied it must be remembered—are carefully 
balanced on this machine. The mechanism of it is very 
simple. A wrought iron frame - plate on each side 
supports and guides a half brass, fitted in a block, which 
rests on a coach spring. A pair of wheels is rolled up 
an incline, and is lifted into place on the brasses by the 
screwjack in the middle. A rope, driven by a pulley on 
a shaft overhead, is put round one of the wheels, and is kept - 
They are placed at the right distance apart, but upside | way. The key-ways are cut at the joint. The straps are | taut and in place by the little jockey wheel just above the 
down, standing on edge on two or three trestles. The broad | of wrought iron, with a liner of white metal. Looked at } road wheel, which is supported in a long frame swinging 


stay that connects them together is then bolted in place }in section, the white metal and freely from. the ceiling. Its weight keeps the rope in 
PEA 
\\ \ 


With accurately - fitting bolts driven through rimered | iron fit together thus :— constant tension. The wheels then revolve at the 





BALANCING APPARATUS 












holes. The motion plate, buffer beams, &c., are all} The white metal bush is held greatest speed at which they are destined to run when on 
attached by means of angle irons where required, which |in by two set screws passing 
are, as a rule, bolted in position. In some places rivets | through the iron from the back. marking the wheel just as one does when centreing a 
areused. The edges of the plate where the hornblocks | Spacing pieces of brass fit be- | piece of material in a lathe. The spot marked is, of 
come are then squared up if the machine has not left| tween the two half straps. We may be permitted | course, the heaviest point on the wheel. Small pieces of 
them in perfect condition, and the hornblocks are bolted | to describe the method of turning these straps in this ‘ cast iron are then screwed on to the body of the wheel 


the line. The operator standing near notes the vibrations, 
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till it is brought to balance. A skilful operator can make 
a good guess at the weight of the iron required from an 
observation of the greatness of the vibrations. The 
heaviest piece used, we should say, does not weigh 
above 2 lb. ; ; 

There are a number of minor shops, some of which we 
illustrate, but the work done in them is not of great 
interest. In the tin shop illustrated on page 525 is done 
all the tin work of which the company makes use. Here 





are made engine and signal lamps, and at one time carriage 
lamps, but since the introduction of patent gas-lighting this 
has been given up; yard lamps, guards’ lamps, lamps of all 
varieties, oil cans of different sorts, oil troughs, &c.; in 
fact, as we have said, all the company’s tin work is done 
here. Then there is the spring shop, illustrated on this 
page, where all the springs are prepared from steel bought 
in strips of the right width. 
pressing it flat under a 
steam press three or four 
tumes. 

Then there is another 
little shop where old 
boiler tubes are cleaned 
by putting a number to- 
gether in a long wrought 
iron drum with sand, 
&e. This drum revolves 
rapidly, and the tubes 
rubbing against each other 
knock off the scale. If 
they are then to be sold 
as scrap they are flattened 
and broken up, but if 
they are still good they are 
stored, and the damaged 
ends being cut off are 
useful again for a shorter 
boiler. 

Then there is a large 
building where stores are 
kept, and another small 
one where are made and 
preserved all the tem- 
plates for smith’s work. 
But we will leave these, 
and look into the carriage 
and wagon department. 
Some idea of the vast 
size of this department 
can be gathered from the 
plan. It must be re- 
membered that there is 
another large shop at the 
Carr. We give an illustra- 
tion of one section of that 
on page 584 and another 
on page 526 of a part of 
the shop in Doncaster, 
but no adequate notion of 
the size can be gathered 
from these. 


It is hardly necessary to say that everything is | 


beautifully arranged. 
trestles over rails; when the body is finished or nearly 
80, it is lifted on jacks and dropped on to its wheels. 
When quite complete a long trolley, which runs the 
whole length of the shop and out into the yard, receives 
it, and it is pushed out, travelling sideways, and run on 
to the metals. There appears to be an endless number 
of coaches of all descriptions in course of construction 
or in for repairs. The bent roofs used on the Great 


Every spring jis tested by | 


respective positions that the bogies held, but each pair 
is quite independent. The two end pairs have but slight 























FRAME PLATE SLOTTING AND DRILLING MACHINE 


side play in the hornplates, and are supported on springs, 
fastened in the usual way on hooks; but on the two 
internal pairs the axle-boxes have very considerable 
lateral play, and the springs have of necessity to be hung 
on links, so that they may travel sideways with the 
boxes. With this arrangement the carriages take a curve 
just as freely as with the two bogies, and the flanges of 
the wheels are not any more worn than in former days. 


| ye* bebe | 1 





SPRING SHOP 


Corridor carriages now seem to be the order of the day. | 
The coaches are built up on | They, of course, have great advantages, and appear to have | McDowell and Sons in 1870. 


Northern are all made of compressed paper sheets nearly | wood-working shops, numerous circular saws, a few band 
in. thick, and very dense and tough. The eight-wheel | saws, machines for planing, morticing, tenoning, drilling, 
coaches seem to have superseded the bogie coaches. We | andsuch like. Planing machines, with simple vertical cut- 
understand that they run and last quite as well, and are | ters, four irons bolted to a square spindle, rotating at a very 
very much more inexpensive to make. The feature about | high speed, seem to be most in favour. One horizontal tool 
them is that the wheels are arranged in two groups of | with very long cutters, was all we noticed. These cutters 
four, one at each end of the coach, and having the same | are hollow ground. 


Close to the planer stands the 
machine on which they are ground. An emery wheel, of 


a certain diameter, rotates at a high speed at right angles 





to a bed inclined at a desired angle to it. On this bed 
slides a rest, to which a cutter is screwed, and run back- 
wards and forwards along the wheel. 

A machine with three rotary cutters at work simul- 
taneously, making double-tongue tenons in American 
white oak, which is largely used for carriage frames, 
attracted our attention. It is made by T. Robinson and 
Sons, of Rochdale. Two timbers are cut at a time. A 
copying lathe by Western 
and Co., of London, is 
used for making spokes 
for drays and carts. 

Perhaps the most in- 
teresting machine in this 
shop is an old direct- 
acting steam gang saw. 
Occasionally as many as 
fifteen saws are at work 
in the same frame at one 
time, cutting panel boards 
Zin. thick. When we saw 
it at work only six saws 
were in use, but they 
were cutting a baulk of 
American white oak 23in. 
square. This baulk was 
25ft. long, and was finished 
in about an hour. The 
machine has a steam 
cylinder placed on top cf 
two A frames. A piston 
works in this cylinder, 
the rod going upwards, 
and carrying a long cros: + 
head, from each end cf 
which drop two rods to 
the saw frame. A heavy 
fly-wheel at each side of 
the machine is coupled 
to part of the saw frame 
by a connecting-rod, and 
helps to keep the machine 
running steadily. It 
makes from 120 to 200 
revolutions a minute. 
In the big timber we saw 
it cutting it was taking 
from 18 to 20 strokes to 
an inch. The feed is 
automatically arranged, 
working with a serrated 
wheel driven off part of 
This machine was made by J. 
Machines very similar in 


the moving gear. 


taken the public fancy, but the cost of construction is | design are in use at the present day for doing heavy work. 


very considerably increased. 


In the yard a very convenient form of travelling crane 


| All the wood-working machinery used in this depart- | is used for general purposes; an engraving of it will be 


ment is situated in the south wing of the bigger 
| building. It is driven by an engine of locomotive type, 
| built by the company, and fixed in a small building 
adjoining the carriage shops. 
| The machines are muc 


the same as are used in ae 


| Ror 
found on page 535. 


ELECTRIC LIGHTING 


The Doncaster shops are lighted with gas made by the 
railway company. The wagon shops at Carr were erected 
>) 


_ 
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about four years ago. 
a-half miles out of the town of Doncaster, and outside the 
area of the gas supply. 
would be better to use the electric light than to put down a 
separate private gas works, and accordingly the company 
placed an order with Messrs. Hammond and Co., of 
Bishopsgate-street Within, London, E.C. The electric 
lighting of works requires special knowledge, as it differs 








The site selected is about one and | 


It was easily made evident that it | 


feed. The two coils mentioned are so peculiarly related 
to each other that great variations in the main current 
may take place without unduly lengthening or short- 
ening the arc; thus a steady light is obtained even 
when there is a variation in the main current of 25 
per cent. above or below the normal or working current. 
The arc lamps, supplied by the two machines, are 
arranged, as we have said, in fourteen circuits, seven 


ELWELL-PARKER DYNAMO 


in material respects from the lighting not only of private 
houses but of public buildings. Messrs. Hammond have 
acquired this special knowledge in the course of their 
business; in fact, they have lighted all kinds of works in 
all parts of the country, such, for example, as Palmer's 
Shipbuilding Works, Messrs. Boleckow, Vaughan, and Co.’s 
Ironworks, Messrs. R. and W. Hawthorn’s Shipbuilding 
Works, Gateshead, and many 
others. 

The Carr plant originally con- 
sisted of three continuous current 
shunt - wound dynamos of the 
inverted type, manufactured by 
Messrs. Elwell - Parker. Two 
machines are capable of giving an 
output of 300 volts at 56 ampéres, 
at 840 revolutions per minute. 


The density in the shunt of these | 
machines is about 850 ampéres to | 
the square inch, and the density | 


in the armature about 2000 ampéres 
per square inch. 


A fairly constant | 


electromotive force at the terminals | 
is maintained when the speed is | 
kept constant, even when the load | 


varies considerably, on account of 


the strong magnetic field and the | 


parallel series. 
about 45 volts each, so that allowing 











is capable of giving an output of 
130 volts and 120 ampéres at 880 
revolutions per minute. 
with a resistance coil in the shunt 
winding, so that the strength of 
the magnetic field can be reduced, 
giving only 100 volts 
terminals of the dynamo, by which 
means the machine can supply 
incandescent lamps direct when 
required, or at the higher voltage 
can be employed to charge the 
accumulators. These accumulators 
are the E.P.S. type, made by the 
same firm above mentioned, and 
are catalogued as 23 L, the cells 
being of glass. They supply a 
number of incandescent lights used 
in the works after the machinery has been stopped. 
The incandescent lamps, worked direct from the dynamos, 
are arranged along the whole of the benches and in sundry 
offices of the works. 

The most striking feature of the installation is the dis- 
play of arc lamps. These are of the well-known Brockie 
Pell type, single carbon self-focussing arc lamps, taking 
about 8 ampéres at 45 volts, and thus burning 
with a very short arc. The lamp mechanism consists of 
two coils, main and shunt-wound on separate bobbins 
fixed parallel to one another; the two cores of these 
bobbins are coupled: to the ends of and operate a 
“‘seesaw ” lever pivotted at its centre and operating in 
conjunction with a wheel and brake, thus regulating the 





Brockie Pell Lamp 


extremly low armature resistance. | 
Two of these machines are used | 
for supplying current to eighty-four | 
Brockie- Pell are lamps of 2000- | 
candle power each, arranged in | 
The lamps require | 


a reasonable margin, there are four- | 
teen parallels, with six lamps in | 
series in each. The third dynamo | 


It is fitted 


at the | 


circuits being worked from each machine. The lamps 
are arranged in parallel series, and of six in each series, 
and have from the time of their instalment worked 
without a hitch. It has been found that while carbons 
of 11 mm. diameter give a good light, better results are 
obtained by using a top carbon of 13mm. diameter and 
a bottom carbon of 11 mm. diameter. The cables are 
of Silvertown manufacture, fixed on insulators clamped 
under the iron tie-rods of the roof. 

The engines were specially constructed by Messrs. 
John Fowler and Co., of Leeds, who have for some years 
past made a study of engines designed to drive electric- 
light machinery. The engraving below gives one of the 
engines, while above we illustrate a dynamo, and 
on page 584 is given a view from a photograph of 
the inside of the engine-house. They are single- 


ttt 


——————= 
satisfaction in working, and the business of wagon build, 
ing having increased, it was necessary to extend the 
shops, so that the plant now consists of four single. 
cylinder horizontal engines — 192-horse power — foy, 
18-unit dynamos, 106 arc lamps, a battery of accumula. 
tors, and about 250 incandescent lamps of 16-candle 
power. We understand that the working cost sheetg 
show that the company is able to work at 2-1d, 
unit, which is a most satisfactory result, 





GREAT NORTHERN LOCOMOTIVES, 


It is now time to say something concernj 
the locomotives turned out in the works which 
we have described. The Great Northern Rai. 
way has running — over 994 miles, of 
which those owned by the Great Northerp 
Company solely are 646. 
engines, namely :— 

In. 


The company has 943 


Passenger tank 


Ft. 
8 
7 
7 
6 
6 
5 
5 
5 
5 
4 

Shu 
5 
5 


Bos 
ame 
Bi; 
o>. 
a+ 3 
6 
6 
3 
0 
6 
nte 
0 
0 


a 
Passenger tanks 
Bogie tanks 
Total... -.. 943 
This includes ancient and modern, 


On pages 526 and 527 will be found a series 
of reproductions of photographs of the types 
in use on the Great Northern Railway, and 
their dimensions will be found in the tabular 
statement on this and the next page. There has 
been no unnecessary multiplication of types, 
Each has been specially designed to perform 
specific duties, and may be regarded as the 
outcome of an experience extending over many 
years. The principal interest, however, centres 
in the splendid outside-cylinder locomotive 
illustrated by our supplement. Of these 
engines there are forty-five. They are the only 
engines with wheels 8ft. in diameter now 

running on any railway in the world, if we except 
| the old Cornwall on the London and North-Western 
| Railway, and, we believe, a few in Scotland. The 
lengines were designed by Mr. Patrick Stirling, and 
the first was built about twenty-five years ago. As 
| experience was acquired with them, certain modifications 
| were made, the most important being an addition to the 
| grate surface. The other changes have been made with 
| the object of strengthening parts and augmenting surfaces. 
| Thus, for example, the depth of the frames just behind 
| the driving axle- boxes has been increased, because it 
| was found that in process of time the original frames 
| occasionally cracked in the sweep just at the corner of 
the hornplate. Cast steel wheel centres have been 
| substituted for the wrought iron centres previously used. 
A new type of tender has been constructed to provide 
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ELECTRIC LIGHT ENGINE 


horizontal engines, 10in. diameter by 20in. 
Each cylinder is fitted with a separate 
forced into position by hydraulic presure, the 


cylinder 
stroke. 
liner 


| space between the outer casing andj liner forming 


| 
| 
1 
| 
| 
| 
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| 
} 





the steam jacket. The pistons are of cast iron fitted 
with cast iron rings. The piston-rods are of hammered 
steel. The crosshead is of cast steel, secured to 
the piston-rod by a steel cotter, and fitted with 
adjustable brasses and renewable cast iron slippers. 
The connecting-rod is of best hammered scrap iron 
polished, and fitted with brasses, wrought iron strap, and 
screw gear and cotter. The crank shaft is of hammered 
steel, 5in. diameter, with journals 4}in. by Tin. long. 
The fly-wheels are 6ft. 3in. diameter by 9in. wide. The 
main and expansion slide valves are of castiron. The 
expansion valve is controlled automatically by Hartnell’s 
latest patent governors. 

The foundations for these engines were carefully con- 
structed in concrete to the plans of the contractors, and 
the engine-room finished with foot-plates and railing 
round machinery. 

The steam for the engines is generated by locomotive 
boilers, manufactured and erected by the Great Northern 
Railway Company. 

The whole of the installation has given such thorough 


| for the long run, 105 miles, to Grantham without a stop, 

| more power being demanded by the increased weight of 

| the trains. The original tenders had the springs inside 

the frames, which was objectionable because a spring 

might break, and the fact was not discovered until an 
| axle-box got hot. The springs are now placed outside. 

These tenders are the heaviest made, weighing full about 

40 tons, and holding 8500 gallons of water and five tons 
| of coal. The weight of the water alone is over 154 tons. 
|The older tenders, still however in use, weigh about 
five tons less, being of smaller capacity. 

Standard Goods Engines, Six-wheels Coupled; Cylinders 17}in. 

diameter by 26in, stroke. 
| Wheels—All 5ft. diameter. 
Tractive power... ... 

Boiler— 
Diameter... .. 
Length of barrel 
Length of casing 
Boiler pressure 
Heating surface: 

ubes,.. ... 
Fire-box ... 


1327 tol 


ft. lin, 
5ft. 6in, : 
160 lb, per sq. 1D. 


830 sq. it. 
92°4 


4ft, 2hin, at largest diameter of barrel, 


Total 922°4 4, 
ree oe _—* ft. , 
Number of tubes 17 
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” » Tons cwt. qrs. 
Leading 12 18 0 
OS cere a mee eee | 8 0 
SE oss ee A a ws 4 0 

Total 36 10 0 
ender— ; = 
Total weight of tender, including 2800 
gallons of water and 5 tons of eval... 34 18 3 
Total weight of engine and tender in ———- 
working OFUGE 4... coon css, ese ace Oh 8 3 


Fowr-wheels Coupled Engine Inside Cylinders, Vihin, diameter by 
vdin, stroke; Leading and Driving Coupled, Universal Engine, 





| 
} 


| 


mone 

Wt eding 5ft. Gin, diameter | 
Driving eee 5ft. 6in, a 
Trailing ...  «- 


4ft. 
Tractive power 111°3 to 1 
Boiler (telescopic)— 
Diameter... ... 
Lengtb of barrel 
Length of casing 
Boiler pressure 
Heating surface: 


4ft. 2hin, at largest diameter of barrel. 
ics: aael oe a> ae 

5ft. 6in, 

160 lb. per sq, in. 


Tubes... .. 823°6 sq. ft. 
Fire-box ... 924 ,, 
Total 9160 ,, 
Grate area or ist sq. ft. 
Number of tubes 174, and 1 jin. dia. 
Weights 
Engine: Tons cwt, qrs, 
Leading 12 16 
Driving ee ee ae a 0 0 
ge eee ee ae 6 0 
Total 35 2 0 
Tender: 
Total weight of tender, including 2800 
gallons of water and 5 tons of coal... 34 18 3 
Total weight of engine and tender in ——-——-—— 
working order ... ... ... .. .. @0 0 3 


Express Passenger Engine; Inside Cylinders 18hin, diameter by 
26in. stroke. 


Wheels— 
Leading 4ft. diameter 
Driving 7ft. Gin. ,, 
Trailing 


, 4ft. a 
Tractive power 98 87 tol 
Boiler (telescopic)— 
Diameter ... ... 
Length of barrel 
Length of casing 
Koiler pressure 
Heating surface: 
Tubes... 
Fire-box ... 


1lft. 5in, 
6ft. 2in, 
160 lb. per sq. in, 


936 sq. ft. 
109 


Total . 1045 
Grate area 7 én one ose, SOMO OE 
Number of tubes ... 174, and jin. dia, (copper) 
Weizhts— 

Engine: Tons cwt. qrs. 
Leading . 4 0 
Driving 17 . 
Trailing ll 1 0 

Total 40 138 O 

Tender: 


Weights the same as for outside-cylinder engine, with 8ft. | 


wheel and cylinders 18 by 28, 
Total weight of engine and tender in Tons cwt. gqrs. 
working order being... ... ... ... 80 8 


Four-wheels Coupled Passenger Engine; Inside Cylinders 17hin. 


diameter by 26in. stroke; Driving and Trailing Coupled. 


Wheels— 
Leading 4ft. diameter. 
Driving 6ft. 6in. ,, 
Trailing 6ft. Gin. ,, 


Tractive power 
Boiler (telescopic) — 
Diameter . sad 
Length of barrel 
Length of casing 
Boiler pressure... 
Heating surface: 


102 to1 
4ft. 2}in, at largest diameter of barrel. 
sie) pews Spe. sae Pans 

5ft. Gin, 

160 lb. per sq. in. 


Tubes... 836 9 sq. ft. 
Fire-box ... 92°4 ,, 

Total ys ,, 
Gratearea...... eee 
Number of tubes 174, and 1#in. diameter (copper) 

Weivhts— 

Engine: Tons cwt. qrs. 
Leading 1 10 
Driving 14 4 0 
Trailing 13 6 0 

Total a 
Tender: 


Weights the same as for outside-cylinder engine, with 8ft. 
wheels and cylinders 18 by 28. 

Total weight of engine and tenderin Tons cwt. qrs. 
working order is... : < oe 5 638 


Express Passenger Engine; Outside Cylinders 18in. diameter by 
28in, stroke. 


Wheels— 
Bogie... 3ft. 10in, diam, 
Deiving 8ft. 99 
Trailing ... ... 4ft. Gin. ,, 
Tractive power 945 tol 


Boiler (telescopic) — 
Diameter ... 


- 4ft, 2in, at largest diameter of barrel. 
Length of barrel ios act ee, ese nen A 


lft. 5in, 


Length of casing 6ft. 2in, 
Boiler pressure 160 lb. per sq, in. 
Heating surface: 
(eee 936 sq. ft. 
Fire-box ... 109 ,, 
Total vw SOND os 
Grate area... rrr 
_ Number of tubes ... 174, and 12m. dia, (copper) 
Weights— 
Engine: Tous cwt, qrs. 
Bogie... oe ie Me 
Driving 17 . v 
Trailing 10 12 O 
Total 45 8 60 





4ft, 2in. at largest diameter of barrel. | 


| 
| 
| 
| 
} 
] 
| 


| 


| 
| 








Tender: Total weight in working order, includ- 
ing a gallons of water and 5 tons 
Mer te, sdind, dees a gatas 


40 5 3 


7 ——_ _-—_—_ 

.» Total weight of engine and tender 85 8 3 
The fact that locomotives of the unusual design of the 
latter engines should not only have survived so long, but 
that they still give the utmost satisfaction, is a strong 
testimony to the prescience of their designer. They are 
principally used between London and Grantham, but 
they may be found working trains all over the line. That 
portion of the’system between London and Grantham is, 
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ing fifteen minutes for these, we have an average speed 
of fifty-two miles an hour for the run :— 


Miles. 8 
h. m. sec. Miles per hour. 
Passed Stoke Box 4 27 2pm... — - 
» se... «mm... — op — 
» Little Bytham 4 34 15 ,, ... 4% = 7%: 
»»  Essendine ek ee 333 = 7710 
» Tallington ea 7 3 = 7940 
Average 
Distance 1238 ee’ 77°15 


per hour 





MULTIPLE TAPPING MACHINE 


however, free from heavy inclines and sharp curves. The 


work demanded from them is comparatively steady | 


though heavy, and they accomplish it in all weathers 
with great certainty and celerity. The use of a pilot is 
almost unknown on the Great Northern, and whether 
the train consists of eight coaches or eighteen the 


& 
‘®) 
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We have here, it will be seen, no short spurt of a mile 
or so, but acontinuous run of over twelve miles accom- 
plished at a speed of over seventy-seven miles an hour, a 
performance which has not, we believe, often been 
equalled by any other locomotives. But a yet more 
interesting record is that which will be found in the 


— 


UUEATEITTE - 


MACHINE FOR PLANING CYLINDER FACES AND PORTS 


engines have to haul them unaided. They have been 
+ sage designed for speed, and it is indisputable that 
they can travel. Mr. Rous Martin, locomotive engineer, 
New Zealand Railways, recorded the following speeds 
whilst travelling in the 2 p.m. express from Manchester 
to London, 208 miles, by the Great Northern Railway. 
The time allowed is 255 minutes, including stops. Allow- 


following table, which we publish on the next page, giving 
the daily performance during the time of “the race to 
the North” of the Scotch express, between London and 
York, in August, 1888. The figures have never been pub- 
lished before, and their absolute authenticity may be relie1 
on, as they have been compiled from the company’s own 
time sheets. 
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This performance has never been equalled, and it must 
be remembered the first 30 miles are all up hill, The 
yun of the 25th of August, from London to Grantham, 
is particularly worthy of notice, the average speed for the 
whole 105 miles exceeding 60 miles an hour. The train, 
which weighed 105 tons, exclusive of the engine, passen- 
gers, and luggage, ran the distance in 1} hours, and airived 
10 minutes before it was due. In comparing the work with 
that done on the West Coast route, it must not be 
forgotten that the Great Northern trains were heavier 
than the London and North-Western trains. The average | 
weight of the six-wheeled Great Northern carriage is 
15 tons. In summer the trains consist of sixteen coaches, 
weighing 240 tons, and in winter of twelve coaches, 
weighing 180 tons, exclusive of the passengers and their 
luggage. These figures may be compared with the 143 
tons of the crack American trains, with engines burning 
about twice as much coal per mile. 

If our readers will examine the fully dimensioned section 
and plan which forms our second supplement, they 
can, we think, hardly fail to be struck with the 
extreme simplicity of the engine. There is really not 
one superfluous part, and all the parts have been so 
carefully proportioned to the duty they have to perform, 
and the stresses to which they are submitted, that break- 
downs are almost unknown, and the repair bills are 
exceedingly small. The engines, too, are exceptionally 
economical in the consumption of fuel, and it must not 
be forgotten that they are not provided with any special 
coal; it is all North-country, and much of it runs small. 
This is the more remarkable because it will not escape 
our readers that the grate area and heating surface are 
by no means large. The tubes are long, however, and 
the water spaces are nearly an inch wide, instead of the 
8 to } usually met with. Steam is easily kept up with 
a blast pipe 4fin. diameter, and the back pressure is very 
moderate, and the blast being soft does not tear the fire 
to pieces. The internal friction of the machine is, no 
doubt, very small. The pistons have a stroke of 28in. 
The tractive effort of the engine is, therefore, the same as 
that of an engine with 26in. stroke and 7ft. 6in. wheels, 





or 24in. stroke, and 6ft. 10}in. wheels. The large 
diameter of the wheels reduces the number of reciproca.- | 
tions, the revolutions being 210 per mile, and the piston 
speed 980ft. per minute at sixty miles an hour. In 
theory it is an axiom that rapidity of reciprocation in an 
engine does not represent any loss of power, but in prac- | 
tice it certainly does, and it is fair to assume that the 
rolling resistance and axle friction of the large wheel 
must be less than that of the small wheel, and so as we | 
have said, the internal resistance of these engines cannot | 
fail to be very small. | 

There are certain peculiarities in the construction of | 
the boiler, some of which we have already incidentally | 
mentioned, such, for example, as the fact that no rollers | 
are used in fixing the tubes, which are simply expanded | 
with a drift, and ferruled at the fire-box end. 


It is found | 
that no leakage takes place. Mr. Stirling does not 


Running of Down Special Express 10 a.m. 


stays, as shown, taking their place. The arrangement of 
the roof stays has been criticised. At ‘the first glance it 
would appear that when the fire is first lighted and the 
fire-box plates expand and rise, violent strains must be 


set up and leakage caused, because of the rigid connec- 
tion between the inner and outer shells. But in prac- 
tice nothing of the kind takes place. If it did Mr. 
Stirling is not the man to retain a faulty system of con- 


From King’s Cross during August, 1888, 





London to Grantham, 105 miles 26 chains. 





Grantham to York, 82 miles 55 chains. Total, London to York. 





Miles per hour. 















Miles per hour— 





Miles per hour— 


2.45 
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12.2; 
12. 


2.0. 
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£ | 4 actual. Z * actual, | actual, 
, (Esl 8% aoa | Bele sldida ; pie OR oe bar a | 

.| 8 |48| 28 2 \odddic | 2 §$ | § |48\a 8885888). | 2 a ee 

$)/% |fe|/ 52 |e S85\2 | 3 c | @ | Pe] ease eel tal 2 f.1Bol ge -\.¢ 

&|8 |3e!| esis #/e5| 3. = § |32812 S8e/e Sse 78) Ss, & |$6) s¢ i 

}s |as| ga |2 785/88) 56 | f | cs [esgic *Bal gcse ge) Sh |e | ee) bg) e 

|“ |g*| 38 | E83 a |2 | |g° |" 88g|<4e8 q |2|6 | eg) 3 

oe -_ a - - a | A = “ | ie e 
Lon 2 NIP Soar ct toa Grant. gees | af fo teenpacteeine E 
st | 671°) 8 | 10.0 | 11.59 53°1 ) 8 | 12.2 | 1.88 * 545 | — | 3 | 53°7 | 53°0 
2nd | 288 | 9 | 10.0 | 11.58 |—| 53-6 | — s | 9 | 122° | 1.88 |—| 545 | — | 4 | 540 | 58°0 
Sed | 776 | 9 | 10.0 | 11.56 |—| 545 | — 3 | 9 | 120 | 1.81 jae} 545 | — | 4 | 545 | 58°5 
4th | 238 | 9 | 10.0 | 11.58 |—| 53:6 | — 8 | 9 | 12 | 1.86 | 3| 551 | 58-3} 8 | 542 | 52-2 
6th} 98 | 8 | 10.0 | 12.0 | 7| 55:9 52:7) 777 | 8 | 12.4 | 1.86 | 2) 55-1 | 53°9|/13 | 55-6 | 52-2 
7th| 69 | 9 | 9.58] 11.54 |—| 545 | — | 777 | 9 | 11.59 | 1.31 | 2| 55:1 | 53-9] 7 | 54:8 | 58-0 
8th | 48 | 8 9.59| 11.56 |—| 54:0 | — | 777 | 8 | 11.59 | 1.99 |—| 55°1 | — | 3 | 545 | 58-7 
oh {776 | 9 | 9.58| 11.55 |—| 540 | — | 777 | 9 | 12.0 t 1.30 }—| 551 | — | 5 | 54:5 | 58-2 
10sh | 234 (10 | 10.0 | 11.57 |—| 540 | — | 77 | 9 | 12.2 | 1.82 |—| 551 | — | 5 | 545 | 532 
uth | 776 | 8 | 10.0 | 11.55 |—| 55-0 | — | 777 | 8 | 11.59 | 1.80 |—| 54:5 | — | 4 | 548 | 58-7 
18h | 237 | 8 | 10.0 | 11.55 |—| 550 | — | 775 | 8 | 12.0 | 1.90 | 6| 50-1 | 55-1} a1 | 56-7 | 58:7 
Mth} 7 | 8 | 10.0 | 11.55 |—| 55-0 | — | 775 | 8 | 12.0 | 1.30 | 2] se-4 | 551] 7 | 55°6 | 53-7 
15th | 98 | 8 | 10.0 | 11.55 | 2| 55-9 | 55°0| 775 | 8 | 11.59 | 1.98 |—| 55:7. | — | 6 | 55:8 | 54-2 
16 b | 22 | 9 | 10.0 | 11.51 |—| se9 | — | 775 | 8 | 11.57 | 1.97 |—| 55°12 | — | 6 | 56-1-| 54:5 
17th | 22 | 8 | 10.0 | 11.55 | 2) 55°9 | 55°0| 775 | 8 | 12.0 | 1.20 |—! 5-7 | — | 7°] 55°8 | 54°0 
1h! 7 | 8 | 10.0 | 11.56 |—!| 54-5 775 | 8 | 12.0 | 1.90 |}—|.551.| — | 4 | 548 | 58-7 
cb | 233 | 7 | 10.0 | 11.50 |—) 57-5 | — | 775 | 7 | 11.54 | 1.24 }—| 55-2 | — | 4 | 5e-4 | 55-8 
Qlet | 287 | 7 | 10.0 | 11.49 |—| 58-0 | — | 775 | 7 | 11.58 | 1.22 |—| 55-7 | — | 4 | 57-0 | 55°8 
2nd] 98 | 7 | 10.0 | 11.53 |—| 559 | — | 775 | 7 | 11.56 | 1.96 |—| 55-1 | — | 8-| 556 | 54°8 
ed | 283 | 7 | 10.0 | 11.48 |—| 585 | — | 775 | 7 | 11,83 | 1.92 |—| 87 | — | 5 | 57-8 | 55:8 
24:h| 98 | 7 | 10.0 | 11.58 |—| 55:9 | — | 775.| 7 | 11.68 | 1.26 |—| 56-4. | — | 5 | 561 | 548 
2th | 233 7 | 10.0 | 11.45 |—| 602 | — | 775 | 7 | 11.51 | 1.30 | 9) 55-1 | 501/15 | 57-9 | 53-7 
27th | 22 | 7 | 10.0 | 11.51 |—| 569 | — | 95 | 7'| 11.56 | 1.28 | 8| 55:7 | 58-9] 8 | 56-4 | 54:2 
28th | 98 | 7 | 10.0 | 11.52 |—| 564 | — | 95 | 7 | 11.58 | 1.29 | 2) 55-7 | 54-5] 8 | 56-1 | 54-0 
29th | 22 | 7 | 10.0 | 11.49 |—| 50 | — | 95 | 7 | 12.0 | 1.30 | 4| 57-7 | 55-1] 15 | 57-9 | 53-7 
30th | 69 | 8 | 10.0 | 11.54 |—| 55-4 | — | 95 | 8 | 11.58 | 1.97 |—| 55-7 | — | 4 | 55-6 | 54°5 
Set | 98 | 7 | 10.0 | 11,50 >] 875 | — | 95 | 7 | 11.64 | 1.93 |—]| 55-7 | — | 4 | se7 | 556 
Average 55°7 | 55°5 | 55-5 | 48 | 55°6 | 53°9 
believe in domes, and the steam is taken by a perforated | gtruction. In work roof stay leakage is unknown, 


pipe lying along the top of the steam space. The engines 
scarcely ever are troubled with priming. The staying is 
peculiar. No longitudinal throug stays are used, diagonal 


and at least three years’ continuous service can be got 
out of a fire-box before any repairs worth naming are 
required, Much more might be said about these engines, 





YARD TRAVELLING CRANE 
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but the drawings which we are, thanks to Mr. Stirling’s 
courtesy, able to lay before our readers will serve to clear 
up all doubtful points. It will be enough to say here 
that the tractive effort is 94°5lb. per pound of average 
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effective cylinder pressure. There are 174 tubes 1}in. 
diameter. The tube surface is 936 square feet; the fre- 
box 109 square feet; total 1045. The grate area is 
173 square feet. The pressure 1601b. The total length 
is 29ft. 9in. over the buffers. The load on the leading 
bogie wheels is 8 tons 2 ewt.; on the trailing bogie wheels, 
9 tons 9 cwt.; on the drivers, 17 tons; and on the trailing 
wheels, 10 tons 12 cwt.; total weight in running order, 
45 tons 3 ewt. 

It is, perhaps, scarcely necessary to point out that Mr. 
Stirling is by no means wedded to one type of engine, 
even for fast passenger traffic, and he has recently 
designed another express engine which is more suitable 
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DRINKING FOUNTAIN 


for the heavier sections of the Great Northern Railway 
system. This engine we illustrated on the 6th of Novem- 
ber, 1891. The cylinders are inside, 18}in. in diameter 
by 26in. stroke, and the driving wheels are 7ft. 7}in. 
diameter. The engine is carried on three axles, and the 
traversing arrangement for getting round curves is 
exceedingly simple and ingenious. The engraving 
on page 522 illustrates the axle-box in section. Not only 
can the box play a little in the hornplate, but the axle 
can shift a little in the brass. The tendency of the latter 
is, of course, always to run down to the lowest point, and 
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so restore the wheels to the central-position. - A leather 
washer is used with great effect to keep dust out. 


CONCLUSION, 

Our description of the Doncaster works would be in- 
complete if we left unmentioned the master spirit which 
has called this great establishment, employing some 3000 
hands, into existence. On another page will be found a 
portrait, which does inadequate justice to a veteran 
engineer. Mr. Stirling was born at Kilmarnock, Ayr- 
shire, in the year 1820, and commenced a five years’ 
apprenticeship at the Dundee Foundry in 1837. He 
worked there for a year longer asa journeyman. Leaving 
Dundee in 1843, he was employed as a journeyman at 
the Vulcan Foundry, and in a short time raised himself 
to the position of foreman in the works of Messrs. 
Neilson and Co. The experience acquired there fitted 
him for a higher position, and we find him next loco- 
motive superintendent of the Bowling and Balloch 
Railway. Leaving this line, he joined the shipbuilding 
firm of Laurance Hill, Port Glasgow. Thence he went 
as foreman to Messrs. R. and W. Hawthorn, of Newcastle, 
where he remained eighteen months. In 1853 he was 
appointed locomotive superintendent of the Glasgow and 
South-Western Railway, where he remained until 1866. 
In that year, on the resignation of Mr. Archibald Sturrock, 
he was appointed locomotive engineer of the Great 
Northern Railway, a post which he continues to fill with 
honour to himself and advantage to his company. The 
drivers and firemen of the Great Northern Railway pre- 
sented the town of Doncaster with a drinking fountain, in 
commemoration of Mr. Stirling’s seventieth birthday. An 
illustration of this fountain will be found on page 535. The 
four sides of the fountain bear the following inscription :— 
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He has been ably assisted for twenty-six years by Mr. 
Shotton as his works manager, and by Mr. Howlden in 
the carriage and wagon shops. Mr. Stirling’s son—Mr. 
Patrick Stirling, jun.—holds the position of assistant to 
Mr. Shotton; Mr. Mathewman is the locomotive accoun- 
tant. To all these gentlemen we are indebted for much 
courtesy and cordial assistance in the preparation of the 
preceding article. It only remains to be added that the 
excellent photographs from which our engravings have 
been prepared were taken under considerable difficulties 
from smoke, dirt, and gloomy weather, by Mr. Thompson, 
a gentleman on Mr. Mathewman’s staff. 








PRIVATE BILLS IN PARLIAMENT. 


Havinc completed our résumé of the applications to the 
Board of Trade for “ Provisional-Orders”’ for the ensuing 
session, we shall now take up the consideration of the 
“ Private Bills,” or such of them as we were unable for want 
of space to refer to previously. Our readers may perha 
recollect that owing to the dissolution of Parliament and the 
consequent general election, some of the “ Private Bills,” 
which might under other circumstances have passed in due 
course into “Acts,” were unavoidably postponed until the 
next meeting of the national Legislature. The total number 
of these suspended Bills amounts to twenty-one, the 
majority of which will probably re-a: , either before the 

iners or the House of Lords. ey were suspended at 

very different stages in their liamentary progress, some 

advancing no farther than the reading, and others being 

and senttothe Lords. The Baker-street and Waterloo 

ilway comes under the latter category, and so does the 

Cork and Fermoy and Waterford and Wexford Railway. 

Bills promoted by the Ilkley Local Board and the London 

Council 9 were also passed on to the Upper House, 

= the South Junction Railway followed in their 
n. 

The most important of these suspended Bills, both in 
extent and general interest, not even excepting the Channel 
Tunnel (Experimental Works), is unquestionably the Man- 
chester, Sheffield, and Lincolnshire Railway (Extension to 
London, &c.). This extension pro to acquire eleven 
acres or more in the heart of St. Jokn’s Wood district to 
furnish building room for its terminus, coal sidings, sheds, 
out-houses, and all the thousand-and-one accessories that 
are needed for the successful installation of a great metropo- 
litan locomotive, er, and depét. In our 
impression of April 29th of this year we drew attention to 
the gratifying circumstance that the opening of the line from 
Beighton to Chesterfield was the first link on the London 
extension of the Manchester, Sheffield, and Lincolnshire 
Railway. In THe ENGINEER of June 24th last we noticed 
that: “‘The Select Committee of the House of Lords, pre- 
sided over by Lord Basing, resumed yesterday morning the 
consideration of the Bill for power to extend the Manchester, 
and Sheffield Railway to London. The room was cleared, 
and on the re-admission of the public it was decided to 
the Bill.” During the progress of this Bill in its various 
stages the opposition oul declined. 

Among the Private Bills ‘‘read a second time and com- 
mitted ’”’ were the “ Alexandra Palace and Grounds,” the 
“Blackpool Improvement,” ‘the City and South London 
Railway,”’ and the “‘ Hampstead, St. Pancras, and Charing- 
cross Railway.” ‘The “ Waterloo and City Railway” also 
reached the same stage, and was accompanied by the “ Lyn- 
ton Railways,” the ‘‘ Manchester Ship Canal,” the “* London 
Tramways,” and the “‘ Leeds Corporation (Consolidation and 
Improvement).”” As a@ basis of future comparison between 
the Private Bill legislation of 1892 and 1893, it may be 





briefly stated that in the bygone session, out of a total of 219 
Private Bills deposited, 164 received the Royal Assent, 21 
were suspended under the Orders of the House, and 10 were 


withdrawn. In five instances the preamble was declared 
not proved. In one case the parties interested did not pro- 
ceed, and one Bill was discharged. If to these separate 
items seventeen ‘Lords’ Bills” be added, the sum total is 
complete. 

Proceeding with the Bills to be deposited on or before the 
21st December of the present year, and referring first to 
those which connect with the metropolis, we find a short 
petition from the London and Blackwall Railway, to 
extend the period for the completion of the works, 
authorised by its Act of 1885, to establish a coal 
depot in the parish of St. George-in-the-East, Middle- 
sex, and to make arrangements with the Great Eastern 
Railway. This latter company may fairly lay claim to one 
of the longest and most comprehensive Bills in the whole list, 
but at present we are concerned only with those clauses which 
affect the London portion of it. Under the title ‘Great 
Eastern Railway General Powers,” it is sought to abolish 
and discontinue certain footpaths crossing the railways on 
the level, and to sanction and confirm the construction by 
the company of, and to enable it to maintain the foot- 
bridges ~ se Al constructed by the company, at or near the 
sites of the existing level crossings. The crossing proposed 
to be stopped up and discontinued in the County of London is 
over thecompany’s North Woolwich Branch Railway, situated 
about a quarter of a mile from the North Woolwich Station. 
On the otherhand, the company petitions to be allowed to close 
and remove the footbridge over the Alexandra Park Branch 
Railway, and to be enabled to maintain a subway in substitu- 
tion of the said footbridge. It is also sought, by the same Bill, 
to uire land in the parishes of Hackney, Woolwich, 
Enfield, Hornsey and Tottenham, besides other works, 
which are connected with the provinces, and to which we 
shall hereafter allude. The Great Northern Railway seeks 
to be empowered to divert a road near the Hornsey gas- 
works, and to acquire additional land in nearly all the 
parishes scheduled by the Great Eastern Railway Com- 


i of the clauses introduced into the Bill promoted by 
the London and South-Western Railway deal with extensions 
and widenings of that company’s line in and about London, 
especially in the parish of St. Mary, Lambeth, near York- 
street leading into the Waterloo Station. Land and houses 
are also to be acquired by purchase—compulsion or otherwise 
—between York-road, York-street, Griffin-street, and the 
company’s terminus at Waterloo. An extension and widen- 
ing in this portion of the line must necessarily entail a 
similar process further along the railway. Accordingly we 
find that lands and buildings will be required which abut on 
the south-west side of Westminster Bridge-road, lying between 
Carlisle-street and the house numbered 101 in the above- 
named thoroughfare. Similar extensions are also scheduled 
for the buildings situate on the east side of the company’s 
railway at Vauxhall Station, and in the district lying between 
Wandsworth-road and the river Thames, and the company’s 
wharf and property and the property of the South Metro- 
politan Gas Company, all in the county of London. It is 
some considerable time since negotiations were first dis- 
cussed respecting the amalgamation of the South-Eastern 
and the London, Chatham, and Dover Railway Com- 
panies. The latter company now promotes a Bill to 
authorise and provide for the union and amalgamation 
into one company of the two that have hitherto had 
their own separate system and administration. The name 
of the joint company is to be such as may be authorised by 
Parliament, and it would appear from the contents of the 
Bill that the amalgamation is to be effected either by dissolv- 
ing the two companies and incorporating the shareholders 
thereof into one company, or by dissolving the Chatham 
Company and corstituting the shareholders in that company, 
shareholders in the South-Eastern Company, under that or 
such other corporate name or style as may be provided by 
the intended Act. Powers are petitioned for the vesting in the 
united company of the several undertakings of every descrip- 
tion of the two companies, to regulate and determine the 
oe. the value of shares, amount of mortgage, funded 
debt, and debentures, and generally to settle and arrange all 
matters of finance. Clauses are also introduced to provide 
for the keeping by the united company of separate accounts 
of the earnings and revenue arising in respect of the respec- 
tive undertakings of the two companies, and for the appoint- 
ment of a board of directors and of committees for the 
management of the united company. 

So far as the County of London is concerned, the South- 
Eastern Railway applies for powers to stop up and discontinue 
for public traffic so much of the roadway known as Bankside, 
in the parish of St. Saviour’s, Southwark, as is situate in the 
north-east corner of ~ and —— = also - 
passenger roadway in the same is ing between the 
northern end of Park-street and oe side of Clink-street. 
This Bill has a somewhat extensive range, and includes 
tramways in the country and the acquisition of land in the 
parishes of Lewisham, Bermondsey, and Rotherhithe. 

Yesterday the time expired for the service of notices to 
owners, lessees, and occupiers of lands and houses, and in the 
case of promoters of a tramway, to frontagers, owners and 
lessees of railways, tramways, or canals, crossed, affected, or 
interfered with by proposed tramway, and also for notices to 
parties whose interests have to be consulted, es the 
abstraction of water from any river or stream. Those apply- 
ing for Bills for gas, sewage, and other purposes, must also 
notify parties similarly situated, within certain limits, and if 
it be determined to relinquish any works authorised under a 
previous Act, notice of such abandonment must also be given 
in writing within the same period. On or before the 21st 
December every petition for a Private Bill shall be deposited 
in the Private Bill office, and deposit of the Bills made at 
the Treasury and other public departments in accordance 
with the Standing Orders. It is also required that previously 
to the same date, immediately preceding the application for 
a Bill whereby any compulsory powers are proposed to be 
taken over any railway, notice in writing of such Bill, and 
of the intention to apply for such running powers, shall be 
served upon every company owning or working such railway. 








SANITARY APPLIANCES AT THE HORNSEY 
MUSEUM. 


THOSE who are interested in sanitary appliances, in relation 
to domestic hygiene, will find the latest achievements of 
those who have devoted themselves to their practical develop- 
ment at the Museum of Hornsey, opened on the 8th inst. by 
the Lord Mayor. We have only space briefly to refer to a 
few out of the many useful and instructive exhibits—or, as 
they ad be properly termed, presentations to that institu- 
tion, e London manufacturers, as would be expected, are 
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the most numerous ‘in the list of donors; but Contributions 


from the provinces, Tamworth, Halifax, Birmingham, Dory 
and elsewhere are not wanting. It may be mentioned th 
several of the models are exhibited in section 
enable the visitor—and student especially—to acqu: 
intimate knowledge of the construction and wor ing of th 
design than could be obtained by a view of the exterior on ‘ 
In the south annexe is shown a vertical section of dwelling. 
house, with all the sanitary arrangements completely installed, 
Another sectional model exhibits a system of double flooring 
with slagwool packing, which is of an incombustible character 
placed between the planks. The same room contains three 
models of macadam road scarifiers, the principal difference 
between them ——_ to consist in the especial ine 
given to the smal] pick or tooth which is fitted into the re 
volving cylinder. Among the numerous patterns of closets, 
there are two constructed on the syphonic principle, which 
dispenses with the use of valves. Po one of these a glass 
syphon tube is attached, which shows the action very clearly 
On stand No. 63 is placed an ingenious little glass moda, 
which proves in a very simple and conclusive manner the 
necessity for efficient ventilation in connection with the 
closet traps in the drainage ofahouse. The ordina arrange. 
ment of one closet over another, with the usual disc arge and 
ventilating pipes, is faithfully represented. By introducing a 
small cork into the upper open end of the vertical ventilating 
pipe, so as effectually to close it, and at the same time actuat. 
ing the lower closet, the trap of the upper one becomes un. 
sealed. Ifthe cork be removed and the ventilation restored 
ne of the operation produces no effect in the upper 
storey. 

At the time of our visit a 4-horse ‘power Otto gas engine 
was being fixed up to work two or three small machines, 
Among the latter was one designed by Mr. T. De Courey 
Meade, M.I.C.E., engineer and surveyor to the Hornsey 
Local Board, for testing the value of broken granite as 
a road material. If this little appliance were shown 
in section, it would facilitate a comprehension of the 
process the granite goes through before its merits as 
macadamising material can be ascertained. The operation 
appears to be as follows:—A certain weight of the stone 
under trial is mixed with a fair proportion of water, and put 
into the ees which consists externally of a small cast 
iron cylinder about 18in. in length. Once enclosed in the 
appliance, the metalling is subjected to the same kind of 
treatment as nearly as possible as that which it receives 
under the usual conditions of traffic. During the process, 
which lasts for twenty-four hours, the disintegrated or worn 
and torn particles are separated from the larger and heavier 
residue. The former are then weighed, and a comparison of 
the weight of different samples decides which is the best 
material for the price to be adopted. Blue Guernsey granite 
Mr. Meade’s experience confirms to be the best. The present 
Museum is intended to be permanent, and workshops and 
lecture-rooms are provided for students on the premises. 

The fact that the whole of the articles exhibited in the 
recently opened Hornsey Museum, which is intended to be of 
& permanent character, become the property of the Hornsey 
Local Board, invests the undertaking with some exceptional 
features. It should also be noted in addition that it has not 
been established for the purpose of serving, as is but too fre- 
quently the case in institutions of a very similar nature, as 
a medium for advertising any particular designs or construc- 
tions. The total absence of all trade circulars, printed testi- 
monials, lists of references, and kindred documents, is a proof 
of the genuine scientific and educational tone of the Museum. 
An excellent catalogue and guide-book, prepared by the 
Board, together with the exhibits themselves, supply, except 
in a few instances, nearly all the information required. To 
the question which might be asked, whether, in a locality 
which is somewhat removed from the ordinary centres of 
establishments of the kind, the Museum is calculated to 
prove of real utility and benefit, the answer is to be found in 
the fact that it is not the result of sudden growth, nor the 
offspring of spasmodic philanthropy or spontaneous gene- 
rosity. For over two years the Museum has been in exist- 
ence, although on a comparatively very limited scale. The 
success of the original attempt—for at first it was nothing 
more—indicated that it was of use, and that the number of 
specimens and models, few as they then were, attracted the 
attention both of the public generally and also of that class 
of artisans for which they were more specially intended. 

The problem which the various institutions of the descrip- 
tion under notice have set themselves to solve, and in the 
solution of which they are making some progress, is how to 
arrive at the best method of inducing in the minds of the 

oung working population a desire for a higher standard of 
owledge beyond what they can acquire from mere practice 
alone. This includes, at any rate to some extent, the forma- 
tion of habits of study, as education is more or less of & 
general character, and not restricted to any one or other 
particular profession or trade. The advantages held out to 
students and others by these schools is not only of 4 
theoretical nature; on the contrary, models, drawings, as 
well as the actual full-sized objects themselves, are at their 
disposal to investigate and experiment upon. It is not to be 
supposed that everyone who could, or who ought to, utilise 
these advantages to the utmost will do so. The bent or dis- 
position of the minds of men does not run in the same groove, 
and different individuals possess different degrees of aptitude 
for both theoretical and practical work. There is also in 
connection with this subject a great deal of —- to be 
overcome, which, notwithstanding the best and most energetic 
endeavours, will take time. 
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TENDERS. 


SEWERAGE AND SEWAGE DISPOSAL WORKS. 


THE following is a list of tenders for main sewerage and sewage 
disposal works for the townships of Newbottle, Denshaw, West 
Herrington, Hetton-le-Hole, East Rainton, and Moorsley, for the 
Houghton-le-Spring Union Rural Sanitary Authority, per plans, 


&e. ot by Mr. D. Balfour, M. Inst, C.E., F.G.S,, St. Nicholas- 
buildi , Newcastle-on-Tyne :— 
Northern Southern 7,4.) 
section, section. a 
£ £ £ 
Tough, James, Sunderland .. 21,782 .. 22,622 .. 44,354 
Cooke, B., and Co., London.. 17,640 .. 21,920 .. 39,560 
White, J. and T., Newcastle 16,489 .. 20,251 .. 36,690 
Bell, , London .. .. .. oe 15,500 .. 19500 .. 35,000 
Brims, DN, Newcastle -+ 14,989 .. 18,935 .. 38,924 
Brunton, F. 8., Sunderland 14,660 18,940 3,600 
Simpson, J. T., Newcastle 14,428 18,351 82,780 
Carrick, 1., Durham .. .. .. «. 18,760 17,282 80,992 
Hudson, R. J., Sunderland (accepted) 12,464 .. 16,756 .. 29,220 
Engineer's estimate .. .. .. «. 12,675 .. 17,275 .. 29,950 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau and Onevitiet, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—GeERotp and Co., Booksellers. 

LEIPSIO.—A. TwIETMEYER, Bookseller. 

NEW YORK.—InternationaL News Oompany, 88 and 85, 
Duane - street. 
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PUBLISHER'S NOTICE. 


* * With this week's number are issued as Supplements a Four-page 
* Engraving of an Outside-cylinder Express kngine, Great Northern 
Railway, and a Two-page Section and Plan of the same Engne. 
Every copy as tssued by the Publisher includes copies of these 
Supplements, and subscrvbers are requested to notify the fact should 
they not receive them. 





MEETINGS NEXT WHEE. 


InstiITuTION or Civi, Enoivgers.—Tuesday, December 20th, at 25, 
Great George-street, Westminster, at 8 p.m. Ordinary meeting. Further 
discussion on Mr. Rigby’s paper, ‘‘The Manufacture of Small-arms.” 
Paper to be read: ‘Gas Power for Electric Lighting,” by J. Emerson 
Dowson, M, Inst. C.E. 

CLEVELAND InstTITUTION OF ENGINEERS.—Monday, December 19th, at 
the Literary and Philosophical Society's Hall, Middlesbrough, at 7.30 

m. Paper on “ The Desulphurising of Iron and Steel by the Calcium 
Bx -Chloride Process,” by Mr. E. H. Saniter, Wigan. 

eaneas, Pavace ScHOOL oF EnoinerRInG.—Saturday, December 1th, 
in the school, at one o'clock. Award of certificates, Mr. W. H. White, 
Director of Naval Construction, in the chair. 

METEOROLOGICAL Socrety.— Wednesday, December 21st, at the Institu- 
tion of Civil Engineers, 25, Great George-street, Westminster, at 7 p.m. 
Papers : ‘‘ Moving Anticyclones in the Southern Hemisphere,” by H. C. 
Russell, B.A., F.R.8.; «The Tracks of Ocean Wind Systems in Transit 
over Australasia,” by Captain M. W. C. Hepworth; ‘‘ A New Instrument 
for Cloud Measurements,” by Dr. Nils Ekholm; ‘‘ Rainfall of Notting- 
hamshire, 1861-90,” by Henry Mellish. 
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Registered Telegraphic Address.“ ENGINEER NEWSPAPER, 


*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*." All letters intended for insertion in Tot ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice whatever 
ean be taken of anonymous communications. 





NAPHTHOLINE. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give me the address of a maker of naphtholine in 
England or Scotland ? PRA 
Paris, December 9th. ihe 





LIQUORICE PLANT. 
(To the Bditor of The Bngineer.) 

Sir,—Can any of your correspondents afford me particulars of the 
process of treating liquorice root in Batoum, Smyrna, for the manufac- 
ture of liquorice paste, and the kind of machinery employed ? 

London, December 8th. Ww. S. W. 





STRESS ON BRAKE WHEELS. 
(To the Editor of The Engineer.) 

Sir,—Will any reader tell me how to calculate the pressure per square 
inch of surface of a rope or strap on a brake wheel? Suppose, for 
example, that I have a fly-wheel 16ft. in circumference, and that I put 
round it a rope—one full turn—with a load of 320 1b. and a pull on the 
tail of 271b., what is the radial com jon stress ; and the rope being 
assumed to be without stiffness, is the stress the same all round ° 

Halifax, December 18th. W. Dorson. 
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STANDARD MACHINES. 


Nor a few engineers in the present day are enamoured 
of the word “standard.” It involves an idea which 
earnestly commends itself to their wisdom. They would 
have all the railways in Great Britain, if not Europe, 
Asia, Africa, and America, worked by locomotives of, say, 
half a dozen types, the parts of which should be as freely 
interchangeable as the mechanism of an Enfield rifle. 
The engines of steamships should all be akin. Cotton 
mills, corn mills, and electric light installations, should 
in like manner be driven by engines identical in all 
respects save size. These gentlemen can, no doubt, 
aqvance certain arguments in support of their views. 
Tus value of their arguments is, however, we think, but 
small ; and on the other hand, the universal popularising of 
the standard system is to be deprecated, because nothing 
perhaps could be devised which would so effectively check 
the development of mechanical ideas, or so effectually stop 
improvement. We say this while fully recognising and 
admitting the force of the truth that the standard system 
possesses some excellent features. We propose here to 
define under what conditions its adoption is and is not 
advisable. 

Let us in the first place consider what can be urged in 
its favour as regards locomotives. One of our corre- 
spondents last week held that but six standard types of 
locomotive should be used on English railways, and he 
only expresses the views of a considerable number of 
railway reformers. If we suppose that all the locomo- 
tives used in this country were to be constructed by 
private firms or companies, we can see at once that 
minimising the number of types would secure consider- 
able commercial advantages to the builders. They would 
have to make the same things over and over again. The 
result of this would no doubt be cheapness of production. 
It is perfectly well understood that when works have 
been “laid out” to produce a certain article, be it a loco- 
motive or a cask, a portable engine or a plough, the cost 
of each article is reduced to the lowest possible 
level by incessant repetition. It has been said of 
the cargo steamers made by a well-known firm, that 
it was not remarkable that they were cheap, because they 
‘‘were built by the mile and cut off by the yard.” In 
days long past Winans built locomotives for Russian 
railways all alike, and it was a well-worn criticism that 
‘they were cast whole by the dozen, and sold by the 
pound.” As a matter of fact, we may add here inci- 
dentally that they were really good engines, and did their 
work very wellindeed. It will be seen at a glance that 
the standard system is nothing after all but a glorified 
method of building by the mile and cutting off by the 
yard, casting whole, and selling by the pound; and from 
the manufacturer’s point of view there is very much to 
be said in its favour. But it is also clear that it is a 
system which is very rigid and inflexible. To be really 
successful, it must be pursued with pertinacity for long 
periods. It is inherently opposed to all change, and it 
naturally stops all improvement. It can be used to the 
maximum advantage only under conditions which prohibit 
alterations. But it must not be forgotten that it can in 
a limited degree be employed with some success in special 
branches of engineering. For example, it is quite pos- 
sible for a firm to make boiler fittings all to one standard 
pattern, and to adhere to this pattern for years; or a 
firm may make a certain type of —_ engine and 
none others. Butit must not be contended that because 
the system may in certain circumstances—concerning 
which we shall have something to say presently—be made 
useful, that its invariable adoption is desirable. So much 
being said from the manufacturer’s point of view, we 
may now turn to the consumer’s or user’s position. 

Still keeping our attention confined to locomotive 
engines, let us ask what would be gained:if there were 
only six types of locomotives in use. In what way, for 
example, would the interests of the London and North- 
Western Railway be promoted if Mr. Webb’s engines 
were identical in all respects with those of Mr. Dean on 
the Great Western? How would the Great Eastern 
Railway be improved in the matter of dividends if Mr. 
Holden’s engines were interchangeable in all their parts 
with those of Mr. Stirling on the South-Eastern, or of 
Mr. Adams on the South-Western? The absurdity of 
such a question becomes apparent the moment it is 
asked. The late Mr. Beyer many years ago was shown 
a somewhat abnormal engine, and was told that it did 
very good work. He replied that he was not surprised, 
“ Anything will do as a locomotive engine.” A striking 
truth was involved in this apparently crude statement, 
and this truth is that the difference in cost of fuel and main- 
tenance among thelocomotives used on the various railways 
of Great Britain is very small. In other words, it would be 
difficult, if not impossible, to select from the various types 
of engines in use a feature here and a feature there and 
combine them into a new design which would give 
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better results than those already obtained. It is impos- 
sible to prove that any pecuniary advantage would 
accrue to the railways of Great Britain by the adoption 
of three or four or six standard types of engines in lieu 
of the comparatively multitudinous types now in use; and 
if there is no pecuniary advantage to be gained, it is im- 
possible to see how the change can be advocated on a 
basis which will commend itself to traffic managers. 

As a rule locomotive superintendents or the mechanical 
engineers of railways all over the world have had con- 
siderable experience, and possess qualifications which 
entitle their opinions to much consideration. They 
cannot afford to make mistakes, or play ducks and drakes 
with their reputations. It may be taken as proved that 
when we find a particular type of engine on a railway, 
that type has been introduced to meet a want which no 
other type will meet sowell. Notlong since the number 
of types of locomotive on an important English railway 
was increased by the addition of another, in many 
respects unlike its fellows. We asked the reason of the 
existence of this class, and were told that a very heavy 
excursion traffic had been recently developed to the sea 
coast, that the carriages had been improved, the fares 
lowered, and other advantages given to the public. That 
the traffic was too fast to be worked by goods engines, 
even if there were any available—and there were none— 
and too heavy forthe ordinary passenger engines. So a 
new type was constructed, and gave the greatest satisfac- 
tion, hauling trains of eighteen to twenty-five coaches 
over a heavy road at thirty-five miles an hour, with the 
utmost certainty in all weathers, and with a very small 
consumption of fuel. In this case a rigid adherence to a 
standard type would have meant direct loss to the rail- 
way company. On all railways in the present day will 
be found two classes of engine—the old and the new. 
Thoughtless individuals point to the older type with 
scorn, and say that the man who designed them did not 
know his business. They forget that the conditions of 
service have altered. They are altering every day, and 
it is because of the changes in progress that types have 
been multiplied. Precisely the same conditions obtain 
on all railways abroad, the engineers of which are not 
tied hand and foot by red tape. 

But while it is certain that nothing would be gained 
and much lost by the adoption of a very limited number 
of types of locomotive throughout Great Britain, it is 
equally certain that locomotive superintendents should, 
as far as in them lies, limit the number of types on each 
railway; and this we say simply because the companies 
build and repair their own engines. Regarded as loco- 
motives, there is no reason why the types of railway 
engines should be limited. Regarded as articles to be 
manufactured and keptin repair, the types should be as few 
as possible, and the interchangeability of parts pushed even 
toan extreme, It is but justice to say that the importance 
of this truth is now and has been for many years realised 
by locomotive superintendents. The late Mr. Stroudley, 
for example, made the leading and trailing wheels and axles 
of his engines and those of the tenders interchangeable. 
Mr. Webb, of Crewe, builds engines any part of one of 
which will fit any other engine of the same class. But we 
need not cite particular men, the practice is all but 
universal; and there is every reason to believe that as 
the older engines on our roads go by degrees to the 
scrap-heap, the number of classes on any given road will 
be diminished. 

If we turn to marine engines, we find that the conditions 
which prevail are not quite those which rule on a railway. 
In the first place, steamship companies do not build 
their own ships or make their own engines, and it is far 
more important to the builders of marine engines to 
avoid multiplying types than it can be to a railway com- 
pany. Yet even under these conditions there is nothing 
Each marine engine 
builder works to his own designs and his own patterns, 
and a glance round an engine-room will suffice to tell the 
experienced eye whether the machinery has been built on 
the Clyde or the Tyne, at Sunderland or Liverpool. Yet 
if we were to ask the managers of any of the great firms, 
they would answer truthfully that they fitted standard 
engines in ships. If we pursue our investigations to 
other branches of mechanical engineering we shall get 
the same reply. Each Lincoln firm, for example, has its 
standard portable engine. Each boilermaker has his 
standard boiler, and so on, down to the region of sewing 
machines or type-writers. But the adoption of standards 
in this sense and in this way is no bar to improvement, 
or to the development of the article produced, while it 
materially assists to cheapen the cost of manufacture, 
and promotes the convenience of the purchaser and user. 

To sum up, it may, we think, be taken as proved that 
while the adoption of what may be called a system of 
universal standards would be highly objectionable, the 
use of standards in detail is altogether desirable, and the 
further thesystem is pushed into detail the better. Take, 
for example, common wood screws, which are made by 
the million. Every size bears its distinctive number, 
and we have only to ask for screws of a given number, 
and obtain with certainty just what we want. In the 
intelligent use of a system lies the only assurance that it 
is being worked to the best advantage. The rigid uni- 
formitarian is, if he but knew it, the greatest possible 
foe to progress in mechanical science. There is no 
intrinsic advantage in the adoption of standard types ; 
there is no intrinsic disadvantage in the multiplication of 
types—either may be good or bad according to circum- 
stances. The standard system is, in a word, a very good 
servant but a very bad master. 


THE TRANSVAAL AND SOUTH AFRICAN RAILWAYS, 
Now that Johannesburg has at length obtained con- 
nection by railway with Cape Town, the hope was natural 
we should hear that evidence was forthcoming that the 
advantages that this had been intended to secure would 
almost immediately have become apparent. The 
character of those advantages has been pointed out by 
us in previous articles, and we propose further on to refer 
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briefly to the great resources which we had reason to 
hope to see developed now that railway communication 
has been at length established. It seems, unfortunately, 
to be the case—to judge from complaints appearing in 
the Gold Field News—that as yet the high anticipations 
formed as to immediate results have not been realised, 
and if the statements made by the paper named are to 
be justified, we can feel little surprise that this is the case. 
It is stated that the railway has brought with it no 
renewal of prosperity; that it has not cheapened freight, 
and that “the day of the trek-ox is not by any means 
over.” Couches are to be started in competition, the 
fares by which will be only one-half of those demanded 
by the railway, and the general charge is brought that 
“‘ everything seems done to bleed the public, regardless of 
convenience and every other policy which is usually 
regarded as being essential to railway profit and progress.” 

This is an unfortunate beginning, and unless wiser 
counsels prevail, the work will, it is to be feared, end in 
financial failure; and yet the prospects for traffic 
are so good, that perhaps no other line of railway 
was ever constructed that promised better results. 
It has a length in a direct line from Cape Town of 
little under one thousand miles. It is hoped that with 
some slight acceleration of the speed up tillnow maintained, 
the through journey from Cape Town may be performed 
to Johannesburg in two days and a-half. It is intended 
to attach to the train to be specially put on for this 
service both sleeping cars and kitchens, so that the long 
journey may be performed with the minimum of fatigue 
or discomfort. We have in previous articles given the 
distance that will have to be travelled by those who start 
from Durban, the capital and chief port of the competing 
colony of Natal, and have pointed out how the greater 
length of the journey thence is compensated, and more 
than compensated for as regards visitors or emigrants 
from Europe, by the lesser length of the sea journey to 
Cape Town as compared with that necessary to reach 
Durban. It is, however, principally with respect to the 
character and industries of the territory which it is the 
aim of both systems of railway to develope, that we desire 
to deal in this article. Those whose memories carry 
them back to the time when the colonial policy of the 
British Government induced it, after the disaster to its 
arms at Majuba Hill, practically to grant almost entire 
independence to the Boers of the Transvaal, will recollect 
that that country was then described as being one of the 
most unpromising kind, and as being suited, both at that 
date and prospectively, only to the sheep-farming and 
kindred industries pursued by the almost nomad Dutch 
descendants known throughout the Cape Settlement as 
Boers. Had the future of the territory as itis now known 
to us been then foreseen, we doubt exceedingly if the 
policy pursued at that date would have been permitted 
exercise. The fact is that very probably no country in 
the world surpasses the ceded territory in mineral wealth 
or in capacity for the successful practice of every kind of 
husbandry. This richness as a mineral country has been 
proved in the first place by the large and increasing 
export of gold. This is always a valuable freight to rail- 
way proprietors, commanding as it does a high rate for 
safe and expeditious transport. As a correspondent 
recently wrote :—‘ Johannesburg standsupon gold.” The 
present output of this valuable metal is stated at 4} millions 
sterling per annum, and the‘deposits of the ore are 
described as being practically inexhaustible. 

Silver deposits may be said to deserve almost a similar 
description, the zones of such deposits extending over an 
area of about 1500 square miles. The obtaining of this 
metal is as yet only in its infancy, but the ore is stated 
to contain no less than 25 per cent of lead and 300z. of 
silver to the ton. The low price of silver has no doubt 
operated to keep this special industry relatively un- 
developed hitherto ; the cost of transport from the mines 
to the nearest point of railway construction having hitherto 
been almost prohibitory to a successful financial result. 
Now that railway transport is available, we may 
expect to see the full development of the extensive area 
over which the silver ore is to be found. But both gold 
and silver, from the relative smallness of their bulk to 
their value, can hardly be expected to compete with the 
advantages to the country which the railways will afford 
with regard to other mineral deposits, special among 
these being coal, fields of which intersect and surround 
the gold and silver regions. The deposits of coal are 
not only in enormous abundance, but are of a very high 
quality. Hitherto the sparseness of the coal supply has 
tended to keep many industries available throughout our 
South African settlements in a very backward condition. 
Thus at Cape Town itself coal for domestic purposes 
costs at present no less than £3 12s. the ton, while at 
Kimberley the price has been known to rise to as high as 
£9 the ton. With the large supply which the tapping of 
the coal regions of the Transvaal will afford, such prices 
as these are not likely again to be heard of. Apart from 
the three chief minerals above named, there are to be 
found within the Transvaal many others which, although 
perhaps of less economic importance, are yet of high 
value. Among these are to be included cobalt, asbestos, 
and cinnabar; these and numerous other minerals only 
await the means of cheapened transport to largely add 
to the industries of the territory. 

Searcely inferior in value to the metalliferous yields of 
the Transvaal is the extraordinary productiveness of its 
soil, and that variety in its climate at different elevations 
which suits it for almost every known description of 
husbandry. ‘Tropical growths may be said to flourish 
almost side by side with their congeners of more 
temperate climes, and the correspondent before referred 
to, writes that :—‘‘ There is hardly a crop, from tea to 
turnips, which I did not see in the course of a long 
morning’s drive.” This description of industry is, how- 
ever, in its earliest infancy. The bulk of the Boer popu- 
lation is as yet engaged with its patriarchal pursuits of 
sheep and cattle farming, and until now the well-known 
wool wagons, drawn by a dozen or so of oxen, have been 
the only means available for the carriage of this valuable 








product to the then far-distant railway stations. It 
must not be overlooked that a third competitor will ere 
long step in to dispute with the railway systems of the 
Cape Colony and Natal the advantages that the carriage 
of the internal wealth we have named will produce to the 
latter. The completion of the Delagoa Bay Railway must 
ultimately cause a foreign and alien Power to share in 
the carriage of material destined for export ; but this will 
not injuriously affect the traffic which must arise from 
the large local consumption that our enormous and 
increasing territory in South Africa will undoubted] 
produce. From the brief review afforded of the wealt 
of the land now opening up by the railway enterprise of 
the Cape Colony and Natal, our readers may readily 
appreciate the anxiety of these to be the first to 
reach this land of almost unexampled richness. But 
the intelligence which we quoted at the opening of this 
article is of a character which decidedly casts a shade 
over the bright prospects we have enumerated. For this 
it would seem the policy of the Netherlands Railway 
Company is mainly responsible. When we read, as we 
do further in the article quoted, that “no return tickets 
are available, no accommodation is provided, civility is 
not a thing that commends itself as necessary, and on the 
whole, the railway system of this republic isa disgrace 
to the name,” we can feel but little hope that until a 
change is effected the natural advantages that we have 
described can receive the development that has been so 
confidently predicted for them. Of course it is probable 
that this grumbling may be largely due to the circum- 
stances not uncommonly attendant on the inauguration 
of new schemes; but if there should be a continuance of 
it later on, it will behove the Cape authorities to interfere 
with respect to a management which must prove so 
highly detrimental to the future prosperity of the lines 
lying exclusively within British territory. 


2e4 





LIGHT IN DARK PLACES. 


WE must plead guilty to having inadvertently admitted a 
flood of light into the sanctus sanctorum of one of our ex- 
cellent contemporaries devoted to the furtherance of the 
interests of an industry noted, until lately, for the empiri- 
cism of its methods and its consequent prejudices, which, 
as they related to all which it did not understand, were 
tolerably extensive ; we refer, of course, to the art of gas 
manufacture. When somelittle time since w ‘'emonstrated 
the existence of a field for the use of the pc ducer in gas- 
making, which is even now being tentatively explored by 
those immediately interested, we were quite innocent of 
intent to annoy those worthy perscn3 who simulate the 
ways of the bird sacred to Pallas Athene, in all respects save 
its wisdom, and if we have unwittingly distressed them, we 
sincerely apologise. Having thus made amends to any of 
the unforeseen victims of our rashness, we owe & duty to 
our readers, which we will endeavour to discharge as briefly 
as possible. It will be remembered that we used the word 
“producer” in a recent article that has led to the discomfiting 
results above alluded to, in the widest sense, as indicating 
an apparatus for converting solid into gaseous fuel by means 
other than destructive distillation. The term “ producer gas” 
has hada correspondingly wide significance in this connection, 
and was not restricted to that formed by the use of any 
particular system, but was common to the products of all 
those methods for getting the most out of the fuel, that 
were then dealt with. Now it appears that, in spite of this 
obvious meaning of the terms we employed, some of those 
whose perspicacity is not equal to their earnestness of con- 
viction, have been exercised by a fear that we were advocat- 
ing the wholesale adoption of producer gas in its limited 
sense, that is to say, the mixture rich in nitrogen that is 
formed from a producer worked solely with air. One would 
have thought that as the presence of this diluent makes this 
product wholly unsuited for an illuminating gas, unless en- 
riched at a ruinous cost, and as moreover we detailed at 
considerable length the various processes for reducing the 
percentage of this diluent to the lowest possible figure, it 
would have occurred to the anxious canvassers of our mean- 
ing that the interpretation they elected to put upon it was 
only of subjective origin, and quite free from relation to the 
facts of the case as they had been stated by us. This 
being said, we must beg those desirous of rectifying their 
ideas to read the article again in the light of this hint, 
which it surely should not have been necessary to give. 
With all respect to honest ignorance, we cannot undertake 
to accompany every leader with a glossary and explanatory 
appendix for the benefit of a mere fraction of our 
readers, and that the least considerable in every sense. That 
the exposition of the present aspect of gas manufacture has 
been of service is shown by a plaintive inquiry by the very 
journal—to allude more nearly to which would be ungenerous 
—that failed to grasp our meaning, for information on the 
very point to which we directed attention weeks ago. 


** ARCAS”’ SILVER. 


THE process of plating with an alloy first of zinc and 
silver, and more recently with one of cadmium and silver, 
introduced by the London Metallurgical Company., has been 
recently described in our columns, and therefore no lengthy 
exposition is now necessary. Since we last spoke of it, how- 
ever, it has reached a more advanced stage of commercial 
utility, and is being worked on a tolerably large scale with 
satisfaction to users who include firms well able to judge 
what constitutes good work in electro-plating, and little 
likely to be attracted by any novelty that is not possessed 
of solid recommendations. There is one fresh development 
of the process that claims some comment, namely, the 
utilisation of the “Arcas” alloy for making articles of 
standard silver as well as plated goods. The merits of the 
alloy of cadmium and silver of course do not depend upon 
the fact that it has hitherto been deposited on plated articles 
electrolytically, and as its hardness and freedom from ten- 
dency to tarnish, and the ease with which it is cleaned, are 
valuable for the purposes of the silversmith as distinct from 
the plater, a curious trade has arisen in goods of standard 
silver being sent to the London Metallurgical Company to be 
plated with “Arcas.” So Hibernian a proceeding could not 
fail to suggest to the brutally practical Saxon that if the 
coating of standard silver was to be “‘ Arcas’’ the whole of 
the mass might as well be made of it. One would have ex- 
pected, bearing in mind the anomalous character of our 
legislative enactments, especially where they touch technical 
affairs, that it would have been found impossible to get goods 
containing the amount of silver present in the sterling metal 
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—92'5 per cent.—but with the balance composed of any other 
metal than copper, the use of which has been sanctioned 
by long custom, passed as standard, but no such difficult 
appears to exist, and provided that the metal sent to G 
assayed and ~—— contain the specified quantity of silyey 
it is immaterial whether the remainder be copper, cadmium 
zinc, or any other preferred by the vendor. Consequently 
there are now being made articles of solid “ Arcas”’ silver, 
hall-marked, and containing 92°5 per cent. of actual silver 
which are as valuable intrinsically as ordinary standard 
silver, and free from many of the defects which go far to 
make one of the metals best fitted for domestic use by those 
who care for the small refinements of life, a constant trial to 
the mistress and tribulation to the maid. 


ENGINEERING WORKS IN TURKEY, 


THE Sultan of Turkey is looking to the military and naval 
defences of his country, in consequence of the position in 
which that potentate finds himself with regard to Russia, 
He is confronted with a demand from Russia to allow g 
free passage through the Dardanelles for the Black Sea fleet, 
and as the naval forces of the Czar continue to grow, it is 
evident that the necessity of an outlet into the Mediterranean 
becomes more and more urgent. Thus the increasing diff. 
culty of opposing his old enemy has compelled the Sultan to 
take serious steps for the strengthening of his fortifications, 
and as a result of this action it is likely that some valuable 
contracts will be given out next year both for warships—the 
construction of a certain number of which has already been 
decided upon—and for a quantity of war material. A few 
months ago the Sultan invited General Brialmont, of the 
Belgian army, to make an investigation into the condition of 
the country’s defence, especially with regard to the fortifica. 
tions of the Bosphorus and the Dardanelles. A report has 
been presented to the Sultan by General Brialmont, who has 
just returned to Belgium, having during his visit preserved 
the greatest secrecy as to the results of his mission. It is 
stated, however, that the main points in the recommenda. 
tions are well known, and that they turn upon three 
questions :—the fortifications of the Bosphorus, of the Dar. 
danelles, and of the earthworks at Adrianople. These last- 
named are so far complete that the General can find little 
means of adding to their strength. The fortifications of the 
Bosphorus, however, are wholly inefficient, and he proposes 
the construction of fifteen armoured cupolas, nine upon the 
European bank, and six upon the Asiatic, from Kawak, on 
the Black Sea, to Scutari. A similar recommendation has 
been made with regard to the Dardanelles. There is nothing 
at all improbable in the recommendation to make armoured 
cupolas such an important feature of the country’s defensive 
works, as the General has himself sanctioned their extensive 
employment upon the Meuse, where they are giving every 
satisfaction. They have likewise proved to be thoroughly 
efficient in Roumania, and it is probable that armoured 
cupolas may enter very considerably into the fortifications of 
Eastern countries. In view of the requirements of Turkey 
in armoured cupolas, and of other countries who are employ- 
ing them, it might be to the advantage of British steelmakers 
if they turned their attention to this new class of war 
material. Unless this is done a great deal of valuable work 
is likely during the coming year to go to the steelworks of 
France or Germany. 


THE AMALGAMATED SOCIETY OF ENGINEERS, 


Tuts important organisation, which ranks as the largest 
combination of its kind in the world, will toa great extent 
commence a new era with the advent of the new year. The 
Society has now a membership of over 70,000, and the altera- 
tions decided upon will, it is thought, raise the number to 
100,000. Other alterations in its rules and constitution are 
under consideration, which, whencompleted will, it is believed, 
provide advantages and do away with some of the friction 
which attends the working of such organisations. The new 
rules will enlist a large number of new members, in fact, the 
Society will, from and after the first day of the year 189?, 
provide for the membership of all classes of workmen 
connected with the — trade, provision will be 
made for apprentices, and young men on attaining the age 
of eighteen will be enrolled on their own application as 
probationary members. The entrance fee is 2s., which 
entitles them to sick benefit of 5s. per week for twenty-five 
weeks, and 2s. 6d. for a further fifty-two weeks. When they 
reach the age of twenty, they could apply for a fellowship of 
the Society. With the object of making what may be termed 
trade members men from thirty to forty years of age, pro- 
vision is made in the new rules. It is found that there isa 
number of men about the age named who perhaps belong to 
several friendly societies, and do not wish to join any other 
friendly society. These will be admitted on payment of 
half the usual subscriptions, but will not be entitled to 
other than trade benefits. Another class, who are desig- 
nated trade protection members, are men from forty to fifty- 
five years of age, who will be admitted to membershi on 
payment of 4d. per week, and these will be entitled to 

ents as benefits in cases of disputes or lock-outs. It is 
thought that a means employed a better feeling will be 
brought about between employers and workmen, and disputes 
will be in future more amicably adjusted. More inducements 
will also be offered to young men to join early in life, and 
the rules have been greatly altered with this aim. The 
system of management will also be improved. The Council, 
which has hitherto been elected from the London district, 
will in future be elected from various electoral districts in 
the United Kingdom. Other alterations are pending which 
will greatly benefit all classes of members, and, it is hoped, 
will assist to further build up this already powerful organi- 
sation. 

RAILWAYS IN FRANCE FOR 1893. 

Wuite drawing attention, under the title of ‘“ Private 
Bills in Parliament,” to our own railway projects and enter- 
prises for the coming year, we may, not inappropriately, 
take a glance at the similar description of work proposed to 
be carried out in France during the same period. The 
Government originally contemplated commencing the con- 
struction of 1370 miles of railways, some of a single, and 
some of a double line of way, but this total will a be 
reduced to 1250 miles. A sum of £5,200,000 will provided 
towards the execution of this mileage. In order to insure an 
economical expenditure of the funds at disposal, the narrow 
gauge will be used in all cases in which the amount of traffic 
will be on a small scale. The grand total is divided among 
the different railway systems as follows :—Northern, 


£364,000; Eastern, £1,129,000; Western, £728,000; Paris- 
Lyons Mediterranean, £960,000; Orleans System, £956,000 ; 
Midland, £752,000. To these items must be added a sum of 
£320,000 for interest and general expenses inseparable from 
all undertakings of « similar character. 
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RUSSIAN PLATE 








Wx give herewith sketches and notes taken on the 
shooting ground at Ochta of the effects on the armour 
jate in the recent competition which took place on 
ovemmber 28rd. The plates tested were the following :— 
(1) Cammell—hard-~all steel (Figs, 1, 2, and 8) :—First 
round: Shot rebounded intact; penetration, 18}in.; 
$.V. 2198. Second round: Clean through, corner off; 
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§.V. 2195. Third round: Shot broke, point just touch- 
ing basking ; half plate fell down; S.V. 2203. 

(2) Cammell soft steel (Fig. 4):—First round: Shot 
lodgel, base 5}in. in; 8.V. 2190; penetration, 21}in. 
Secoid round: Shot lodged, base 3in. in; S.V. 2198; 
pene ration, 19in. Third round: Head lodged, base 
reboinded; §8.V. ?. Fourth round: Shot rebounded 
intact; S.V. 2178; {penetration, 12}in. Fifth round: 


Fig. 2 

















Shot rebounded intact; S.V. 2205; penetration, 12in 
Sixth round: Shot lodged, base 4}in. out; S.V. 2183; 
penetcation, 1l4in. No cracks till sixth round. 

(8) St. Chamond all steel (Fig. 5):—First round: 
Shot rebounded broken in two; S.V. 2188; penetration, 
12ia. Second round: Shot rebounded intact; S.V.2198; 
pen? ration, 12in. Third round: Shot rebounded intact ; 
8.V. 2178; penetration, llin. Fourth round: Head 


Fig. 3) 





























lodged, body rebounded; 8.V. 2198. Fifth round: Head 
lodged, body rebounded ; §.V. 2189. Sixth round: Shot 
rebounded intact; S.V. 2191; penetration, 12in. No 
rer Plate seems to have been Harveyised, but not 

illed. 

(4) Ellis-Tresidder compound (Figs. 6, 7, 8, 9, and 
10) :—First round: S.V.2176. Second round: 8.V. 2182. 
Third round: §.V. 2177. Fourth round: S.V. 2198. 

he mark shows the point of impact for the fifth round, 
SV. 2197, All penetrations from 4in. to 6in. deep. All 
projectiles broken small. Backing uninjured. Middle 
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steel at fractures quite black, as if old cracks at many 

















places, The face was perfect and the welds were excel- 
Fig. 4 
lent. Some curious defect in the middle steel seemed to 


account for the plate breaking so badly. Nevertheless 


Fig. 5 
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the backing has been better protected than by any of the 
other plates. Frost, 2deg. Reaumer. Snow falling. 























(1) Cammell—hard. The effect of the three rounds 1, 
2, and 8 are shown. It will be seen that the penetration 


Fig. 7 

















of 18}in. is accompanied by cracks across the corner, 
and at the second and third rounds portion of the armour 





had become detached and the firing ceased. 
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(2) Cammell—soft—bore six rounds and only showed 
a crack in the last round. The penetration was in one 
case 21fin. andin one only 1ldin. This plate behaved 
very well, butis rather soft. One projectile broke. 

(8) St.Chamond. ‘This bore six rounds without crack- 
ing. The penetrations measured were 12in. in three 
xases and llin.in one. Three projectiles broke in two, 
leaving the heads embedded in two instances. This was 
a splendid steel plate, and one of the most perfect yet 
tested without a hardened face. 


ba ey —_— — 








Fig. 8 














(4) Ellis-Tresidder plate, which bore five rounds only, 
breaking to pieces from some defect in the steel, but 
breaking up the projectiles completely. 

Taking the plates as they stood, so far as the sketches 
exhibit the results, the St. Chamond is decidedly the 
best, and then Cammell’s soft plate. Nevertheless, as 
we have before remarked, we think that 12in. penetra- 


Fig. 9 











tion is too much under the conditions of trial, and that 
the faces must be hardened to promise any future to 
plates. The Ellis-Tresidder plate’s failure will probably 
make it difficult for it to win confidence abroad. It is, 
however, in our judgment, a question only of time, judg- 
ing from our own English trials. The account of the 
conclusion of the trials, which we notice elsewhere, shows 


Fig. 1 











how completely Harvey’s plate keeps up the credit of the 
hard face. 

It is desirable to make a small correction in our 
previous article. There is no difference between the 
muzzle velocities of the 6in. guns at Shoeburyness 
and on board the Nettle, hence when fired at 
the same distance from the plate the striking ener- 
gies are the same; consequently the few feet differ- 
ence we have recorded are due only to the fact that the 
velocities were not measured, and a rather lower estimate 
had been made in the case of Shoeburyness than of the 





Nettle. The two tests must be regarded as identical 
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when the same projectiles are used at the same close 
ranges. 

Yesterday’s Times contains a short account—tele- 
graphed from St. Petersburg—of the conclusion of the Ochta 
trial on December 13th, Tuesday last. The Harvey plate, 
made by Messrs. Vickers, has been completely successful. 
Firing was commenced at this plate exactly in accordance 
with the programme, the 6in. gun firing Holtzer forged 
steel projectiles, weighing about 901lb. English, with an 
average striking velocity of 2173ft. per second. These 
projectiles broke up in the hard face. The points being 
firmly held in the plate, the penetration can only be 
guessed. It appeared to be about din. or din. Four 
projectiles fired in succession behaved in the same 
way, and no cracks were made. It was then decided 
that the competition should be declared at an end, the 
Harvey plate having already proved itself to be the best. 
Advantage was now taken of the resisting power remain- 
ing in the plate, to test the effect of heavier blows. A 
Yin. projectile, weighing 406 lb., was fired with a striking 
velocity of 1655 foot-seconds from the 35 calibre gun. 
This penetrated and broke up, fracturing the plate in 
fissures running through the previous points of impact, 
but no part of the plate fell; no bolts were broken, and 
only one bent. A second similar 9in. projectile was fired 
with a striking velocity of 1889ft. persecond. This broke 
up, but brought down the whole plate in fragments, 
together with the woodwork and backing. The shell 
point, which was broken, just reached the wrought iron 
skin behind the backing. The wood was set on fire. It 
was considered that any supporting structure behind 
armour and backing would have been wholly uninjured. 

Harvey is to be greatly congratulated on the complete 
success of his plate, which has behaved exactly in the 
way a plate, in our jadgment, should behave. It broke up 
the projectiles from the 6in. gun without cracking, and 
so abruptly as to prevent the shot receiving support from 
surrounding plate, and to cause a great part of the blow 
to fall harmlessly on it in the form of fragments. When 
a blow altogether outmatching the plate is delivered on 
it, the plate breaks up in every direction, instead of letting 
the shot through. This again is good behaviour. When 
altogether outmatched, we hold that armour ought to 
behave in this way, that is to say, it ought to call on all 
the resisting powers it can bring together and stop the 
projectile, and save the structure behind it at the cost of 
its own destruction. It is chiefly on the thin armour of 
cruisers, and on the thinner parts of heavily-clad vessels, 
that such overpowering blows will fall. In either case it 
is desirable that the armour should be destroyed rather 
than what it protects. The cruiser is not intended to 
stand up against long continued fire, and in the gun 
battery or upper structure of a ship the destruction of 
plates will not produce the awkwardness that would 
arise with débris at the water-line, and clearly will not 
disable the ship to the same extent as if the guns and 
mountings received the projectile. 

We hope to see the Ellis-Tresidder behave in the same 
way ; in fact, we almost think that its American rivals 
must join with us in regretting that such an unfortu- 
nate specimen went to Ochta. Once admit that this trial 
plate was altogether inferior to those recently tested in 
this country, and it follows that the scientific interest of 
the competition in some measure suffered. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





DOCKISED RIVER UV. RIVER MOUTH DOCKS. 


Sim,—The article in your issue of October 14th on the improve- 
ment of the port of Bristol is of particular interest tome as a 
native of that city, but I cannot quite endorse your arguments or 
conclusion. It is encouraging to find that, even at this late day, 
the city is awaking to recognition of the fact that if Bristol is to 
retain importance as a port for ocean steamers, she must provide 
such accommodation and facilities as are required in modern 
service for bandling the vessels and their cargoes. Hitherto it has 
seemed to be considered that if ships did not come to Bristol it was 
their misfortune and not the city’s fault. 

It appears to have been once again decided not to dockise the 
river Avon, such a radical measure being evidently still too much 
for the city’s courage. At this distance, after several years’ 
absence from Bristol, and without the intimate knowledge of the 
situation and its conditions which is essential to the formation of 
any definite opinion, I am not prepared to say that it is still advis- 
able to dockise the river, or that the plans now proposed by the 
city authorities are not the best under existing circumstances. On 
the other hand, I am by no means prepared to accept without 
question the majority opinion in favour of the river-mouth docks 
at Avonmouth, It is important to know who comprise the majority 
and minority parties, for this is not a question to be settled by 
numbers merely. The men best qualified to advise upon the com- 
parative merits of river mouth docks and a dockised river, from a 
commercial point of view, are those connected with the shipping 
interests and trades rather than the business men in general. If 
the shipping interests are on the side of the majority, that is an 
argument in favour of the adopted plan for another dock at Avon- 
mouth, but if they are included in the minority, it would be wise 
to very carefully reconsider the question before finally rejecting 
the dockisation plan. As to the practicability of this latter plan, 
from an engineering point of view, there can be no doubt. 

There are some very evident objections to docks seven miles 
from the city to which they belong. One such objection is that 
the trading will certainly become local. A town will spring up, 
whose interests will not be identified with those of the city, and 
local tradesmen and merchants will establish themselves. Very 
likely some of these establishments will be branches of city firms, 
but that will mean that they have had to incur additional expenses to 
secure trade which might and should have been brought to the 
city. The freight trains to and from the docks will practically 
pass through Bristol without benefitting its trade, and the railroad 
from Avonmouth to the Severn Tunnel will serve to still further 
remove trade from the city, the freight or cargo being shipped 
direct between the docks and various parts of the country. Of 
course the dock revenues will go to the city, and benefit it in 
general to that extent; but the river mouth docks will hardly 
tend to materially improve the trade and commerce of the city. 

The money now proposed to be spent in improvements at Avon- 
mouth should have been spent — ago in dockising the river, 
cutting a channel across the Horseshoe Bend, dredging and 
straightening the river, improving the wharf and railway facilities 


ships could enter at almost any po of the tide. What ought to 
have been done, however, was not done, and now that steps are to 
be taken to improve the existing conditions, it is to be hoped that 
care will be taken to do this in the best, most effectual, and most 
permanent manner. Liverpool has lost one of its most important 
transatlantic lines—the Inman I.ine—owing partly to the supine- 
ness and dilatoriness of the Harbour Board, and what Liverpool 
has lost Southampton has gained. There is a moral in this for the 
Bristol people. They declined to carry out any extensive improve- 
ment, and then companies built the Avonmouth and Portishead 
Docks at the mouth of the river, which the city has had to pur- 
chase to protect its interests. The work which has been done in 
cutting off some of the rocky points at the upper part of the 
river was dribbled along in a small way, and what might have been 
done in months was extended through years. 

It is to be regretted that the projected improvements do not in- 
clude the extension of the Bristo] Port Railway from its present 
inconvenient terminus to a connection with the city dock railways, 
so as to give a direct rail communication between the Bristol and 
Avonmouth—or city and river mouth—docks, and avoid the 
present detour over the Clifton Extension Railway. The project 
does include a bridge to connect the dock railways with the Portis- 
head branch of the Great Western Railway, thus connecting the 
city and Portishead docks by a short cut. 

E, E, RussgLt TRaTMAN, 
Assoc. Mem. Am. Soc, C.E. 

103, Tribune-building, New York, N.Y., U.S.A., 

December lst. 





PETROLEUM OIL ENGINES. 


Sir,—I send you a letter received from a user of the Trusty oil 
engine which bears directly on the point raised by Professor Robin- 
son as to carbonisation and deposit taking place in these engines, 
which I trust you will be able to publish. J. E. WEYMAN, 

**Rashmere Lodge, near Leighton Buzzard, 
December 5th, 1892. 

‘* Dear Sir,—I have been amused on reading the correspondence 
| in THE ENGINEER between Professor Robinson and yourself anent 
| the working of the Trusty oil engine, and as you know I have had 

here a 4-horse power Trusty oil engine since August Ist, 1892—four 

months—driving a 3-horse power dynamo, a pump that lifts water 

110ft., a corn mill, and other machinery, I have been curious to 
| verify which was correct—Professor Robinson with his soot theory, 
| or you with practical knowledge of the working of oil engines. So 
| I had the engine opened yesterday for the first time since it was 
| set up, and there was not a speck of soot either in the cylinder, 
| Vaporiser, or other internal parts, and not half a lady’s thimblefull 
of iron scale, iron dust, or other detritus. 

‘**] did not have that removed, but had the parts put together 
again as | found it, and I hope to open it again six months hence, 
when I may feel inclined to invite Professor Robinson to use his 
eyes, providing you are willing that he should learn certain facts 
about oil engines which possibly he has not dreamed of. There 
were three witnesses of the above written facts beside myself. As 
your firm and your engine have served me so well, I feel it but 
simple justice to offer this unsolicited testimony, and if it will be of 
service to you, you may publish it. 

‘Yours faithfully, 
*‘JOHN PRITCHARD, 

**J, E. Weyman, M.I.M.E., Weyman and Hitchcock, 

** Guildford.” 





ENGLISH UV. AMERICAN LOCOMOTIVES, 


Sim,—If the discussion on the relative merits of British and 
American locomotives is to be of any scientific value or inter- 
national importance, and if it is at all worthy of the space which 
it has occupied in your columns, it surely is of some consequence 
that the attention of your correspondents should be directed to the 
fact that there are limitations to the scope of the present inquiry, 
and that should the English loeomotive—so-called—be found in- 
ferior in design to that of the American engine, we may yet have 
in the locomotive manufacturers of this country a possible source 
of satisfactory and progressive locomotive design. 

Supposing that in connection with the Chicago Exhibition next 
year this country had been asked to send over a representative 
passenger locomotive to compete with an engine of American 
design on a railroad presenting features similar to those to be 
found on one or other of the main lines between England and 
Scotland, which type of locomotive would be sent over, and to 
whom would be entrusted the responsibility of making the 
selection ? 

On the other side no doubt one of the locomotive builders would 
be asked to design and construct a suitable locomotive, and the 
railway authorities in America would rely with confidence upon the 
result of the trials. 

Mr. Patrick Stirling is to be heartily congratulated that he was 
able twenty years ago to design a bogie express passenger engine 
with outside cylinders and single driving-wheels which, in your 
own words, is ‘‘ still unrivalled for speed and economy,” and the 
amount of work overtaken by engines of this class must be a source 
of gratification to that eminent and practical locomotive engineer. 
While thus frankly according all ‘‘ honour to whom honour is due” 
in this matter, is Mr, Stirling’s engine, if satisfactory, not a 
striking proof of the fact that there has been little real advance 
made in the design of express passenger engines during the last 
twenty years! and, further, does it not afford evidence that the 
tardy adoption of this design by the superintendents of other 
railways is due in large measure to the want of some “ clearing- 
house” of locomotive design, through which medium the experience 
of locomotive superintendents could be collected and digested, and 
by which much might be done in the way of standardising the 
British locomotive ? PROGRESS, 

December 13th. 





GAS METERS AND GAS ENGINES. 


Sir,—Your correspondent would find that no two gas meters 
coupled would register thesame. I have had some singular results 
in this way. I once placed two dry gas meters one on each side of 
a wet meter. The result was amusing. The gas company agreed 
to take the average, but the secretary begged me to remove them, 
as they were an awful example. 

The large meter will register more than the small for large 
quantities, but the meter nearest the main will always register the 
most, as it is nearest the pressure. As a' matter of fact, the gas 
governor should be put on the inlet side of the meter. 

Whilst on this subject, allow me to give a word of warning that 
may save life. I once had a gas bag rend under the pressure, and 
the gas and air were ignited by the ignition flame of the gas 
engine, and if it had not been in a large room the result would 
have been serious. Since then I have placed the gas bags against 
the wall or in a sheet iron case, and took a pipe out of the top of 
the case out through the roof. Failing this, an opening pon | an 
air brick near the ceiling will prevent damage. 

ROBERT PHILLIPS, 
County Surveyor for Gloueestershire, 

Gloucester, December 12th. 


THE BUTTERLEY IRONWORKS, 


Sir,—In reference to a short paragraph in your issue of Saturday 
the 2nd inst., to the effect that we had given notices to terminate 
the engagements of all the men employed by us at our Codnor Park 
Iron and Steel Works, and that it was our intention to close these 
works, will you kindly allow me tosay that, although notices have 
a os | to fcc classes of Reed =e -_ effect, = 
only been done pre tory to a justmen' wages, 
that if the men etechel. on ise the gravity of 


——— 
ny 


cost of production exceeding the price obtainable in the o 
market—and are prepared to make some sacrifice in their daj} 
earnings, we shall keep open the works and do all that is possible 
to secure for them regular work in the future as we have done jp 
the past. I will further add that certain classes of our workmen 
whose w: are regulated by the South Staffordshire Wages Board’ 
are not affected by the notices in question. ° 
For THE BurTrerLey Company, Limited, 
FirzHerbert Wricut, Managing Director, 
Butterley Ironworks, near Alfreton, 
ecember 13th. 


ENGLISH AND FOREIGN EXPORT PRACTICE, 


Sir,—From twenty years experience as an English mechanical 
engineer living abroad, I most heartily say to Mr, 'T'weddell’s letter 
in yours of the 9th inst., Hear, hear ! Tarry, 

ecember 14th, 








THE Nicaracua CaNnaL.—At the Nicaragua Canal Conven. 
tion, which was held last week at New Orleans, resolutions 
were adopted, strongly advising the Government to give its 
credit for building the canal by endorsing the loan of £20,000,000 
and also to assume control of the canal. Senator Morgan, of 
Alabama, chairman of the Senate Foreign Committee, in addregs. 
ing the Convention on the Ist inst., advocated this course, and 
urged that the present Bill pending in Congress should be pressed 
till it passed. 


HULL anD District INSTITUTION OF ENGINEERS AND Navay 
ARCHITECTS,—The usual monthly meeting of the members of this 
Institution was held on Monday evening, the 12th inst., at the 
Institute Rooms, Bond-street, the President—Mr. J. Spear— 
veing in the chair. After the formal business had been gone through, 
Mr. F. H. Street was called upon to read his promised paper on 
‘*The Benefit of Thorough Ventilation of Ships, &c.” After 
defining ‘‘good” ventilation as ‘‘a means of changing the air or 
atmosphere in any enclosed space without causing draughts,” the 
lecturer pointed out how entirely the medical professors of the 
present day differed from those of fifty years ago. Then pure air 
was not thought necessary to either health or comfort. Now, say 
the doctors, to enjoy good health you must have pure fresh air, and 
plenty of it. Proceeding, Mr. Street enumerated several of the 
means in vogue at the present day in the ventilation of ships, 
churches, &c., and explained how much superior the ‘‘ compressed 
air system ” was over the majority of others, especially in the easy 
manner in which it is controlled and the entire absence of draughts, 
Many other interesting and useful details were given during the 
evening. The paper was illustrated by drawings and models, and 
an exceedingly interesting table giving the volume of air necessary 
per hour for each human being or animal in different spaces ; the 
table being compiled from actual experiments made at all hours of 
the day and night, and under all sorts of conditions in hospitals, 
theatres, schools, dwelling-houses, prisons, workshops, barracks, 
stables, ships, &c, The following gentlemen took part in the dis- 
cussion which followed :—Messrs. F, H. Pearson, J. Spear, 
H. Shoesmith, A. H. Tyacke, J. B. Hutchison, P. Frith, W. G, 
Gibbons, M. Stirling, and M. Houlder. On the motion of Mr, 
Stirling, seconded by Mr. Pearson, a hearty vote of thanks was 
accorded Mr, Street for his paper, which was duly acknowledged, 


Mason COLLEGE ENGINEERING Socigety.—A general meeting of 
the above Society was held on Wednesday, December 7th, in the 
Mason College, Birmingham. The chair was taken by Mr. R. J, 
Richardson, and a paper on “The Mannesmann Process for 
Rolling Seamless Tubes from Solid Ingots” was read by Mr. W. 
H, Baraclough. The author noted the ever-increasing uses to 
which iron and steel were being put, and also the numerous uses 
for tubes ; he gave a short sketch of the progress of tube-making, 
and then proceeded to describe the Mannesmann process of pro- 
ducing ta In ordinary rolls the bar is put in at right angles 
to the rolls, which revolve in opposite directions, but in the Mannes- 
mann tube mill both rolls revolve in the same direction, and the 
blank is put in lengthways while the circumferences of the rolls are 
not para lel to one another. The rolls revolve at about 200 or 300 
revolutions per minute, and by their action onthe hot, and there- 
fore plastic steel, stretch it and makea hollow in the centre. The 
author gave as an explanation of this peculiar action of the rolls a 
quotation from a paper read by Sir W. Siemens before the British 
Association at Bath ; he also explained the making of a tube in 
another way, viz.: A bar is placed between conoidal rolls at the 
part where, their diameter being least,the speed at which they 
move to make a revolution is also least. The rolls seize the bar 
and draw it into contact with the parts of the cones which move 
more and more rapidly, though, owing to the way in which the 
rolls are set, the space left between them for the P sexes of the 
bar decreases slightly. Slight, however, as is this decrease in the 
space between the rolls, a certain amount of material has to be 
shifted. The action of the rolls prevents this material from being 
taken from the outside of the bar, and consequently is drawn from 
the interior, hence the tube. The author then described the 
machinery used in the works of the Mannesmann Company at 
Landore, and gave particulars as to the testing of tubes, stating 
that while cast iron tubes seldom stand more than 2001b. per inch, 
and welded tubes are not as a rule safe above 1000 lb. per inch, 
the Mannesmann tube easily withstands a pressure of 2C00 lb. per 
inch, The paper was illustrated by limelight views and was 
followed by a discussion, proceedings terminating in a vote of 
thanks to the author for bis paper. 





Tue Society or ENGIngEERS.—The annual dinner of the Society 
of Engineers recently took place at the Holborn Restaurant. 
Mr. J. W. Wilson, jun., the Society’s president, was in the chair, 
and there was a large company. Among those present were the 
president-elect-—Mr. W. A. M‘Intosh Valon—several past presi- 
dents, namely, Mr. Henry Adams, Mr. Charles Gandon, and Pro- 
fessor Henry Robinson; Mr. G. A. Goodwin—vice-president— 
Professor Ayrton, F.R.S,—president of the Institution of Electrical 
Engineers—Colonel Harding, Mr. J. W. Wilson, sen., Mr. 8. H. 
Cox, Mr. Henry Faija, Mr. G. M. Lawford, Mr. W. G, Pierce, Mr. 
Alfred Williams, Mr. G. A. P. Pryce Cuxson—secretary—Mr. W. 
Worby Beaumont, Mr. G. R. Ratt—Chairman of the Crystal 
Palace Company—and Mr. Mark Robinson. After the loyal and 

triotic toasts had been given from the chair, Mr. Henry Faija, 
in the absence of Sir Robert Rawlinson, proposed the toast of the 
evening, ‘‘ The Society of Engineers,” coupled with the names of 
the president, the honorary secretary and treasurer, and the secre- 
tary. The President, in acknowledging the toast, remarked on 
the steady progress which the Society, established in 1854, had 
made in recent years. At the last annual dinner the year’s increase 
in membership had been stated at 8 per cent., and the increase for 
1892 had been equally good. This satisfactory state of affairs was 
due to severa] causes, and particularly to the careful selection, pre- 
paration, and illustration of the papers which were read at the 
ordinary meetings, and which fully sustained the Society’s high 
reputation. The meetings had been very well attended, and the 
discussions, in which the older as well as the younger members 
took , bad been increasingly practical and valuable. The 
‘* professional visits,” which had always constituted an important 
feature of the work, bad this year been still more popular and well 
supported. They include the Tower Bridge, the South Metropo- 
litan Gas Works at East Greenwich, the Kingston Sewage Works, 
the Southwark and Vauxhall Waterworks at Hampton, Messrs. 
Willans and Robinson’s Works, and the Great Eastern Railway 
Locomotive Works at Stratford. During the past year two of the 
oldest honorary members of the Society had died, these being Sir 
George B, Airy and Professor John Couch Adams. The vacancies 
so caused had filled by the election of Sir Douglas Fox; and 








in the city, and in dredging the entrance to the locks, so that 


aap yn to recognise 
the situation—the impossibility of carrying on the works with the 


Sir Henry Roscoe, Other toasts followed. 
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RAILWAY MATTERS. 


Tue ceremony of turning the first sod of the Syria 
Ottoman Railway, connecting this port with Damascus, took place 
on the 13th inst, at the foot of Mount Carmel, 


Durine the first nine months of this year 26 horses, 
4donkeys, 27 beasts and cows, 65 sheep, 4 dogs, and 1 pig were 
run over and killed, and 3 horses and 2 cows were injured. 


Herr Kanuua’s project for the extensions of the 
Angora line of railway, including a line from Angora to Cesarea, 
has been generally approved by the Council of Ministers at Con- 
stantinople, 

{'IRTY-NINE million roubles have been assigned for the 
work of construction of the Siberian Railway for the next few 
ears, and that afterwards further grants are to be made every 
year until 1902. 


Tue Board of Trade report on the accident on the 

Midland Railway at Kentish Town on the 3lst October, claims that 

_ although the line is worked on the block system, that the signal- 

man concerned admitted a train on a section under circumstances 

and with consequences very much like those which occurred 
at Thirsk, except that the signalman did not fall asleep. 


Mason Marinpwy, R.E., of the Board of Trade, made, on 
the Sthand 9th insts., his official inspection of the bridges, permanent 
way, stations, and signal boxes of the Staveley and Annesley sec- 
tion of the new line of the Manchester, Sheffield, and Lincoln- 
shire Railway Company to London, Everything was found in satis- 
factory order, and permission given to commence passenger 
traffic, 


In consequence of the accident last week on the High- 
gate Cable Tramway, Major-General Hutchinson has held an inquiry 
at the company’s works, High-street, Highgate. Mr. W. N. Colam 
explained that the incoming vertical pulley was out of order, and 
the machinery liable at any time to give way. (General Hutchinson 
told the company’s officials that the line ought to be at once 
closed until the repairs had been properly executed. 


Durine the first nine months of this year the following 
cases were also reported, but they involved no personal injury on 
our railways: —126 cases of trains running over cattle or other 
obstructions on the line; 414 failures of tires; 1 failure of a wheel; 
2 cases of the failure of machinery, springs, &c., of engines ; 5 cases 
of flooding of portions of the permanent-way ; 3 siips in cuttings 
or embankments; 6 cases of fires in trains; and 11 cases of fires at 
stations. 


New railways are proposed in the neighbourhood of 
Amble to improve the communication of certain collieries and the 
shipping places. The Broombill Nailway Company has lodged a Bill 
for a line to commence at its colliery, which passing to the south of 
Togston South Colliery, will proceed through Radcliffe Colliery, and 
then to the Broomhill at Amble. The North-Eastern Railway 
Company is also promoting a Bill, in which it proposes to 
make a loop line from the Radcliffe Railway at a point about one- 
third of the distance from Amble to Radcliffe, and carry the same 
to the North-Eastern branch line. 


Or the 414 tires which failed on our railways during 
the nine months ending 30th September last, 10 were engine tires, 
6 were tender tires, 2 were carriage tires, 7 were van tires, and 
389 were wagon tires; of the , 316 belonged to owners other 
than the railway companies; 355 tires were made of iron, and 59 
of steel; four of the tires were fastened to their wheels by Mansell’s 
patent method, 5 by Gibson’s patent method; 337 by bolts or 
rivets; 29 by other methods; and 39 by methods which were not 
stated ; 27 tires broke at rivet holes, 1 at the weld, and 60 in the 
solid, and 326 split longitudinally or bulged, and 1 tire that failed 
did not break. 


Or the 200 axles which failed on our railways to 
30th September last, 140 were engine axles, viz., 112 crank or 
driving, and 28 leading or trailing; 15 were tender axles, 2 were 
coach axles, and 43 were wagon axles, 1 of which was the axle of 
a salt wagon. 19 wagons belonged to owners other than the rail- 
way companies, Of the 112 crank or driving axles, 28 were made 
of iron and 84 of steel. The average mileage of 24 crank or 
driving axles made of iron was 262,986 miles, and of 65 crank or 
driving axles made of steel 291,980 miles, Of the 202 rails which 
broke, 82 were double-headed, 104 were single-headed, 15 were 
Vignoles’ rails; and 1 was a bridge rail; of the double-headed 
rails 59 had been turned ; 12 rails were made of iron and 189 of steel. 


Our Sheffield correspondent, referring to the rail 
trade, says an alarming drop in the foreign demand—from 
£382,325 in November, 1890, to £144,836 in November, 
1891—recently caused considerable disquietude. The figures 
are now a little more satisfactory, the trading for last month 
having reached a value of £181,656. How heavily the rail- 
way material trade has been hit is evidenced, however, by a mere 
statement of the total values for the eleven months of three years, 
which come out thus:—1890, £5,651,511; 1891, £3,647,211; 1892, 
£2,015,605. The great factor in the decrease has been the Argen- 
tine Republic, which in the eleven months of 1890 took a value of 
£1,308,474; in 1891, £399,557; and for the similar period of this 
ae 4 £65,849, Serious decreases are also shown on last year 
by South Africa, from £532,757 to £127,685 ; East Indies, from 
£660,270 to £487,983 ; and Australasia, from £425,603 to £115,129. 
The only increasing markets during the eleven months have been 
Sweden and Norway, and China oa Hong Kong; but in November 
improvement is shown by Russia, Sweden and Norway, Japan, 
United States, Italy, East Indies, Australasia, and British North 
America, Some of the advances are excessively slight. 


AFTER a series of trials, which have occupied the engi- 
neers for about two years, the Northern Railway of France will 
take the lead in that meee A by the installation of apparatuses in 
their trains for illumination by ‘electricity. As is probably known 
to our readers, the lighting of their third-class carriages by oil is 
as poor as the accommodation ; in the second it is better, but suffi- 
cient to discourage reading ; while in the first-class it has been— 
since the last few years—very good, due to the employment of 
round burners, ‘The luminous intensity is now to be raised by the 
incandescent lights to 6, 8, and 10-candle power lamps of 30 volts, 
according to the class of compartment for which they are destined, 
the current ng th to 3 watts per candie, The lamps are good 
for 300 hours, Each carriage carries its own independent appa- 
ratus of sixteen accumulators, of the type introduced by the 
Société du Travail Electrique des Metaux, inclosed in groups of two 
in small boxes, which themselves are placed in groups of four; in 
two cases fixed one to each side of the longitudinal frames of the 
vehicle, and readily accessible from the footboards for renewing. 
Commutators are placed outside the cars, for connecting and dis- 
connecting the currents, The effective capacity of each battery is 
of 113 ampdre-hours; these weigh ,5301b., or, if their cases are 
included, lb, The lamps are fitted with brilliantly white- 
enamelled reflectors, fitting into the ordinary oil-lamp globes, The 
ones are so arranged as to permit oil lamps to be substituted for 
wd electric if required. In the trials it was ascertained that the 
. ectric lamps were a cheaper means of illumination than the oil. 
Nor the first named, with an intensity of 10 candles, the cost, 
including installation, maintenance, attention, &c., was, a corre- 
8 atoms says, one pesny—iom one-tenth—for 3-lamp hours, 
b ith oil giving 7-candle power it was the same sum for 24-lamp 
oo A number of coaches are now fully equipped, and will, in 
‘© course of a few days, be run in the express trains between Paris 





and Lille, but it is ex that oil will be gradually supplanted 
a electric lighting in the other trains of the Sons cpa. The 


gures as to cost require confirmation. 





NOTES AND MEMORANDA. 


On Monday next Mr. E. Soulter will read a paper before 
the Cleveland Institution of Engineers at Middlesbrough on his new 
process of desulphurising iron and steel. The paper will be 
supplementary to that read before the Iron and Steel Institute in 
September, and will give a record of the progress of the system. 


Tue death rate in London last week was, as usual, 
decidedly below the average death rate in the thirty-three great 
towns of England and Wales. The lowest rate 11°2 was at Halifax, 
and the highest rate 31°6 at Salford. The average rate was 
19°6 per thousand, the London rate was 17‘7, During the week, 
2397 births and 1452 deaths were registered, 


A COLORIMETER for comparing the intensity of colour 
in a solution with a standard solution has been described as con- 
sisting of two graduated cylindrical vessels of equal diameter, 
through which light is transmitted from below. A vertical tele- 
scope fixed above the tubes shows the two balves of the field equally 
illuminated if the amounts of coloration are the same. If they 
are not, the heights of the liquids in the tubes can by a simple 
contrivance be so regulated that the colours have equal shades. 
Under these conditions, the concentration of colouring matter is 
inversely proportional to the length of the column of liquid tested. 


Tux single trolley electric system demands the ground- 
ing of one side of the circuit, but opinion has been divided as to 
whether the positive or the negative pole of the generator should 
be grounded. ‘The early rule was to make the earth the negative 
side of the circuit, and this method was generally followed in the 
roads at first installed. Modern practice has shown, however, 
some advantages in following an opposite course, namely, connect- 
ing the trolley wire to the negative pole of the dynamo, and the 
opinions of well-known American electrical engineers on the 
subject, as given in a recent number of the Street Railway Journal, 
support this practice, 


At a recent meeting of the Balloon Society at St. James’s 
Hall, Dr. A. Von Wurstemburger delivered an address on ‘‘ Un- 
refined Petroleum and recent Discoveries permitting its general and 
Safe Use.” Professor Unwin took the chair; and the lecturer, 
after giving some facts concerning the almost unlimited supply from 
different surfaces of hydro-carbons, dwelt upon the great extension 
in the application of hydro-carbons for heating and power purposes 
which would follow upon the discovery of the means of using them 
in an unrefined state. He described a method of adding certain 
materials to the crude oil which turned it into an emulsion, which 
he said could be used for producing gases and vapours for use in 
engines and burners, withvut leaving carbon residues, 


Tue exploration of the higher regions of the atmo- 
sphere by means of free balloons provided with automatic recorders 
has been described by M, Gustave Hermite. Small balloons were 
filled with coal-gas and provided with recording barometers and 

ini ther ters. The former consisted of metallic aneroid 
boxes on Vidi’s system, recording the pressure by the motion of a 
smoked plate in front of a glass style. These aneroids weighed 
less than 100 grs. ‘lhe writer hopes to reduce their weight to 
10 grs. Some of the balloons were lost or destroyed, but most of 
them were returned, after a journey exceeding in many cases 
100 km. ‘Two successful registrations of temperature have been 
made so far, giving a fall of 1 deg. C. for every 260 m. and 280 m. 
respectively, 





In a recent paper on “ The Laws of Expansion of 
Liquids, their Comparison with the Laws Relating to Gases, and 
the Form of the lsothermals of Liquids and Gases,” M. E. H. 
Amagat states in the Comptes Rendus that the substances examined 
were water, ether, alcohol, carbon bisulphide, hydrogen, nitrogen, 
air, oxygen, ethylene, and carbonic acid, the pressures ranging 
from 50 to 3000 atmospheres, and the temperatures from 0 deg. to 
200 deg. For both liquids and gases, the isothermals present a 
slight curvature turned towards the axis of abscissxe. The angular 
coefficient increases with the temperature. This effect is specially 
pronounced in the liquids, where it corresponds to a widening-out 
of the network, well exemplified in carbonic acid, in the part 
corresponding to the lower temperatures. This widening-out 
gradually disappears as the temperature rises; in the lighter 
gases the variation with the temperature is very small. 


An account of a series of experiments to determine the 
temperature of the flame of water-gas is given by Mr. E. Blass, of 
Essen, in Stahl und Lisen, The instruments employed were 
Wyborgh’s air pyrometer, Chatelier’s electric pyrometer, Hart- 
mann and Braun’s telephonic pyrometer, and others by Siemens, 
Seeger, and Ducretel. It was found that Chatelier’s formula for 
the variation of the specific heat of water vapour and other gases 
at high temperatures was practically reliable. The temperatures 
of combustion were taken for various proportions of air and gas, 
beginning with a large excess of the latter. With 0:18 cubic 
metres of air to one of gas, the temperature was 425 deg. C. 
Calculated by to the old formula this would, according to ature, 
have been 621. Allowing for variation of specitic heat, the 
theoretical value becomes 409. For 0:714 of air, the temperature 
was 1170, for 4°18 it was 1218, for 9°79 it was 655, and for the pro- 
portion of air just sufficient for b the tlame temperature 
was 1169 deg. 
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On the Grand Central Railway of Belgium the warming 
of the carriages by hot water circulating through pipes connected 
by india-rubber coupling tubes from carriage to carriage was 
introduced in 1882, and from that date observations have been 
made in order to determine the average duration of the connecting 
pipes. An abstract of a paper on tne subject by M. Belleroche 
1s given in the ‘‘ Proc.” Inst. C.E., vol. cx. On the Charleroi and 
Vireux section of the line, where the first experiments were made, 
the number of pipes in use increased from 26 in 1883 to 89 in 1891, 
the ages of which at the end of each year are given in a table, 
from which it appears that no loss was experienced on the original 
number of 26 for four years, after which they became worn out in 
increasing numbers, and were entirely gone at the end of the ninth 
year. The mean age of the tubes at work at the end of 1891 was 
35 years. The author hopes the age will be increased by the 
adoption of a new systems of connections which will materially 
diminish the wear and tear incidental to coupling and uncoupling 
the carriages, 


Ar a meeting of the South Staffordshire Institute of 
Iron and Steel Works’ Managers last week a paper upon 
‘*The Causes of Failure in Chilled Kolls” was read by Mr. B, H. 
Thwaite. To secure uniform distribution of the metalloids in the 
metal, he—Mr. Thwaite—proposes that the pig iron should be 
melted on the hearth of a reverberatory recuperative furnace, 
The usual method of chilling could be adopted, but instead of the 
ordinary way of casting, he suggests that the roll shall be cast in 
two parts, an inner one and an outer. The inner core, consti- 
tuting the neck and wobbler ends, might be first produced as a 
separate casting, and this could then be used as a basis on which 
to fix the outer and the chilled body of the roll. The inner core 
piece would be cast with a hollow central space, which, it is pro- 
posed should be kept cool by the flow through it of tepid water or 
of a special oil of a high volatilising point. The outer skin of the 
mould would have to be highly heated before the metal is poured 
in. A good head of metal must also be provided, as well as gas 
outlets at the upper end of the mould, The effect of this method 
of casting would, it is claimed, be that the absorption of heat will 
commence from the centre, and solidification will commence on the 
inner surface of the central core. The molecular contractive effort 
would, he believed, be unimpeded, and there will not be the usual 
inner cavities or gas cells, to which he attributes the failure of so 
many rolls, 





MISCELLANEA. 


Her Majesty’s cruiser Narcissus arrived on Wednes- 
day at Las Palmas—Canaries—from Bathurst, having in tow the 
storeship Wye, with her machinery damaged. 


THE annual conversazione of the Hull and District 
Institution of Engineers and Naval Architects was held on the 
evening of Tuesday week at the Central Hall, Pryme-street. 


Tue date of the Southampton (1893) meeting of the 
Royal Counties Agricultural Society has been fixed for Wednesday, 
a Friday, and Saturday, June 7th, 8th, 9th, and 10th, 

93, 


On Monday, the 19th inst., the Lord Mayor will 
distribute the certificates and prizes awarded in connection 
with the London Chamber of Commerce commercial education 
system. 


Messrs. WALLER AND MANVILLE are about to enter into 
partnership with Mr. Joseph Kincaid, M.i.C.E., ap4 in future their 
samen will be carried on under the style of Kinc.id, Waller, and 

anville, 


In a special issue of the World’s Paper Trade Review, 
of the 2nd inst., attention is called to the loss some paper manu- 
facturers are incurring every week by continuing to use old 
engines which require at least 28 lb. of steam per indicated horse- 
power. 


Tue work of deepening the Medway, which has been 
prosecuted for the last three years at a cost of about £35,000, 
has been so far completed, that the bed of the river has been in 
places deepened to the extent of 2ft. to 3ft., so that now large 
warships are able to ges up to Chatham at various states of the 
tide. 


At the Yeovil Gasworks a strong overflowing artesian 
spring has been struck by Messrs. Le Grand and Sutcliff, of 
London, in boring a tube well. Upon reaching a seam of rock in 
the marlstone series at a depth of 132{t. 6in., the water immediately 
rose to 6ft. above the surface, and the copious yield proves more 
than sufficient for all the requirements of the place. 


Tue ironworks recently established by the Chinese 
near Hankow extend for about a mile along the bank of tue 
Yangtze, and are being fitted up with the most approved ma- 
chinery for the manufacture of steel rails, and also for turning out 
modern weapons of war. They are preparing to manufacture 
magazine rifies, rapid-fire Hotchkiss guns, Maxim guns, and light 
ordnance of various kinds. The iron ore is found about eighty 
miles down the Yangtze, where there is also abundance of coal, A 
line of railway has been built, and is already in operation from the 
mines to the river, about seventeen miles in length. The Chinese 
are skilful mechanicians, and at the Nanking Arsenal, where no 
foreigner has ever been engaged, they are, says Kngineering News, 
producing fire-arms of European pattern, equal, it 1s said, to those 
manufactured abroad. 


Tue Wolverhampton Corporation have not yet decided 
upon the tenders which have been received for lighting the central 
portion of the borough with the electric light, but a decision will 
be taken shortly. The committee received fifteen tenders for the 
supply of the necessary plant, and the following six have been 
selected for consideration:—The Electric Construction Corporation 
(bigh-pressure continuous currents), £28,614 10s.; ditto (alternating 
currents), £30,525; Messrs. Siemens Brothers, £27,105 5s. and 
£29,345 5s.; Messrs. Crompton (high-pressure alternating), 
£28,628 10s. ; and the Brush Electrical Engineering Company (high- 
pressure alternating), £31,229 10s. Taking into account the future 
working expense of the sch , the cc recommend the 
acceptance of the tender of the Electrical Construction high- 

ressure tender. In addition the committee suggest that Mr. W. 

. Preece, F.R.S., be appointed engineer for the carrying out of 
the scheme, at a remuneration of 5 per cent. upon the works 
included in the accepted tender. 


Se¢ 





In the course of a paper upon the ‘ Waste Products of 
Ironmaking,” read a few days ago at Dudley, Professor Thomas 
Turner, of Mason College, Birmingham, remarked that so far as 
regarded the present position of iron manufacture, America wes 
taking the lead, and Germany was making strong efforts to ). 
England third among the manufacturing countries of the world. 
It was of the highest importance that this should not be accom- 
plished. If this country was not to lose its present position, manu- 
facturers must study the utmost economy in matters of detail, on 
which, in many cases, depended either absolute profit or loss. Mr. 
J. B. Cochrane, of the well-known firm of Staffordshire engineers 
and ironfounders, who presided, remarked that ironfounders at the 
present time were doing their best to cope with the special exigen- 
cies of the day, and to surmount the technical and ec ical 
difficulties which surrounded them. He hoped, however, that 
engineers would study what the ironfounders were doing in the 
matter, and adapt their specifications, which were often too tightly 
drawn, to the difficulties that had to be contended with by the 
founders. 


Mr. Epwarp Baker, 14, John Bright-street, Birming- 
ham, has issued a cheap interesting little ‘‘ Bibliography and Priced 
Catalogue of Early Railway Books,” which is well worth pre- 
serving for the sake of the descriptive notes. He points out, for 
instance, that Nicholas Wood, in the first edition of his well-known 
* Practical Treatise on Railways,” says that he will be no party to 
the encouragement of the ‘‘ ridiculous expectations” that loco- 
motives will ever travel at the rate of twelve, sixteen, eighteen, or 
twenty miles an hour, and that “the promulgation of such 
nonsense” will do harm to the progress of railways. This was in 
1825, but in the next edition, which appeared in 1832, Wood was 
obliged to record that an average speed of thirty miles an hour 
had been attained on the Liverpool-and Manchester Railway. The 
catalogue contains also some interesting particulars of the early 
railway magazines and journals, Speaking as book buyers of very 
considerable experience, we think that Mr. Baker’s prices are 
decidedly high, though it is true that a great demand for early 
railway literature has sprung up during the last few years, Clean 
and perfect copies of early “ Bradshaws” have been soid for their 
weight in gold. 


By the Working Union Act of 1888 the Docks of the 
London and St. Katharine and East and West India Docks Com- 
panies came under the working of the London and India Docks 
Joint Committee. In March last the manager, Mr. Williams, 
called the attention of the directors to the necessity for taking 
steps to meet the increasing tonnage of shipping coming to 
London, and suggested that the West India Dock should be im- 
proved, and that the lock leading to the Blackwall Basin should be 
enlarged. He also proposed similarly to widen and deepen the 
cuts leading from the basin to the import and export docks. The 
directors at once ordered plans to be prepared for the following 
works :— New lock, 430ft. long, 60ft. wide, and 30ft. deep; similar 
width and depth to the cuts leading from the basin to the main 
dock ; pumping machinery for keeping up depth of water to 25ft. ; 
widening quays and making suitable for movable cranes ; erections 
on quays in basin, with other improvements, at a cost of about 
£200,000. This was done, and within a few weeks the contract was 
taken by Messrs. Lucas and Aird. They commenced the work on 
the 20th September last, and it is expected that the dock will be 
ready for the reception of large vessels within twelve months, thus 
making a valuable addition to the dock accommodation of London. 
The import tonnage of vessels entering the docks under the con- 
trol of the Joint Committee for past years is:—1872, 1,687,476 
tons ; 1882, 2,282,418 tons ; 1891, 3,181,485 tons. 
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THE LIGHTNING TAPPER. 


Tue Lightning tapper, as originally brought out by Messrs. 
Frank Pearn and Co. West Gorton, Manchester, is too well 
known to engineers in the present day to need descrip- 
tion. We illustrate the tapper in its very latest and most 
improved form, as made by Messrs. Pearn. The engraving 
is so clear that it explains itself. Fig. 1 shows the position 
when starting to tap and driving. Fig. 2 shows the position 
when the hole has been tapped, and the notched driving 


Fig. 1 Fig. 2 














adjusted to drive the various sized taps by screwing or un- 
screwing the nut at the top of the spring, which gives the 
necessary pressure power to the spring to drive the taps, and 
yet leaves it free to yield before breaking the tap. This 
apparatus is equally well adapted for putting studs in after 
the holes are tapped, a set of sockets being all that is re- 
quired to enable this operation to be performed with rapidity. 








A RAILWAY SPEED OF 973 MILES PER HOUR. 


THe fastest speed ever reached on a railway was, it is 
said, attained in the United States, November 18th, by a 
train on the New Jersey Central Railroad. The train was a 
regular express from Philadelphia to New York—89} miles— 
consisting of four cars—including one Pullman car—hauled 
by a four-cylinder compound engine of the eight-wheel type, 
i.e., having four coupled driving wheels and a four-wheel 
leading truck. A considerable part of the run was made at 
speeds of over 60 miles an hour, and several miles were made 
in forty-two to forty seconds each, or at 86 to 90 miles per 
hour. The fastest time was made in two consecutive miles 
just beyond Fanwood, N.J. The first of these was made, we are 
told, in thirty-seven seconds, or at the rate of 97-3 miles an 
hour, and the second was made in thirty-eight seconds, or at 
the rate of 94-74 milesan hour. The weight of train was about 
280,0001b. In February last the same engine ran a mile in 
394 seconds, or at 91-14 miles per hour. 

The engine was one of five compounds built for express 
train service by the Baldwin Locomotive Works. There are 
four cylinders, one high-pressure and one low-pressure on 
each side, driving the same crosshead. The high-pressure 
cylinders are 13in. diameter by 24in. stroke, and the low- 
pressure cylinders, 22in. by 24in. Driving wheels, 6ft. 6in. 
diameter, with a wheel base of 7ft. 6in. The truck, or 
bogie, has 3ft. wheels and 6ft. 10in. wheel base, and the 
total wheel base of the engine is 22ft. 3}in. The boiler is 
58in. diameter, and has 250 tubes 2in. diameter and 11ft. 10in. 
long. The pressure is 180 lb. The fire-box is 11ft. long 
by 3ft. Gin. wide, and is for hard coal. The grate surface is 
384 square feet. The heating surface is as follows :—Tubes, 
1530 square feet; fire-box, 166 square feet ; total, 1696 square 
feet. The tender is carried on two four-wheel trucks or 
bogies, with 36in. wheels, and carries 7 tons of coal and 3000 
imperial gallons—3500 U.S. gallons—of water. The engine 
weighs 123,800 lb., having 88,400 lb. on the driving wheels 
and 35,400 lb. on the truck. The tender weighs 82,000 lb. 
The weight of train, including engine and tender, was about 
as follows :— 





Tons. 
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Total (English toms)... 2. 2. 22 oc oc 0 of 217 

While there is no reason that a locomotive should nct attain 
a speed of even 100 miles an hour, we venture to think that 
the report of which we have given the substance, now going 
the round of the American press, must be regarded with 
some doubt. The accurate timing of trains moving at a 
high velocity by individuals on the foot-plate, or in the train, 
is an exceedingly difficult operation. Chronographs beat 





THE ENGINEER. 


fifths of seconds, end an error of even that brief space of 
time means a distance of nearly 80ft. According to the state- 
ments which have reached us, the time was taken by a news- 
paper reporter, and not by a trained observer. The engine 
was at the time running down an incline, which has been 
given variously as 13ft. to the mile, or 1 in 439, and 80ft. to 
the mile, or 1 in 189. The load—125 tons—was, it will be 
seen, only sufficient to steady the engine. When we come to 
consider what must have actually taken place, if the 
story is true, we shall find reason to think that the 
= must have sorely taxed the powers of endurance 
of the machinery. Thus, 97 miles an hour is, omitting 
fractions, 142ft. per second, which is the velocity which the 
train would have attained if it had fallen from a height of 
330ft., and the energy stored in it equalled 71,610 foot-tons. 
The revolutions per minute of the driving wheels reached 
416, and the average piston speed was 1694ft. per minute, 
which is, so far as we are aware, the highest piston speed ever 
attained. The velocity of the centre of the crank pin was 
2620ft. per minute. The force required to start the piston- 
rod and cross-head into motion at each end of the stroke 
would amount to about sixty times the weight of these parts 
of the engine. That also would be the transverse distributed 
stress tending to break the side rods. ben ape weight of 
each as 250 1b., we have nearly seven tons as the stress. 

Once the American newspaper man has succeeded in 
getting to 97:3 miles an eee are amused by the 
decimal—there is nothing that we can see to prevent 100 
miles an hour being reached, and beyond this it will perhaps 
not be necessary to go for some time to come. Meanwhile 
we wait for a really authentic statement of speed. No doubt 
some very good running ismade on the New Jersey Central, 
and it is stated that the older drivers find that they have not 
sufficient nerve for the work, which is given to younger men. 
Anyone who has had experience of 75 miles an hour on the 
foot-plate will agree with us that that velocity appears to be 
about as high a speed as is good for a driver and fireman. 








MORGAN AND HOOKER’S WASHER HOLDER. 


THE accompanying engraving will be readily understood. 
The principle of the invention consists in fitting in a washer 
holder, this holder or ring being screwed with a thread of 
opposite hand to that on the nut of the union. The washer 
holder grips and holds down an ordinary leather washer. 
The effect of having a screw on the holder, of opposite hand 
to that on the nut of union, is that, should the washer ring 
or holder become loose on connecting the union—which is 





not probable—then the only effect of disconnecting the 
union will be to tighten the holder up again, and this will in 
no way interfere with the water-tightness of the joint. The 
leather washer can thus, it is claimed, never get out of 
shape, crinkled, or lost, and an entirely efficient water-tight 
joint is obtained without any complication of parts or extra 
trouble being involved. The union is being introduced by 
Mr. Herbert Weldon, Montague-street, Birmingham. 








A NEW MEAT FREEZING PLANT. 


Apvices have just been received from New Zealand of the 
very successful starting of a large beef freezing and stowage 
plant which has recently been erected at Wellington, for 
the Wellington Meat Export Company, by the Linde 
British Refrigeration Company, Queen Victoria-street, E.C. 
This plant is on the Linde system, which, as is well known, 
is based on the evaporation of liquid anhydrous ammonia at 
a low temperature, the heat necessary to — this 
evaporation being abstracted from surrounding bodies, which 
are thus reduced in temperature, or refrigerated. The 
ammonia vapour is then, by means of compression and 
cooling in a surface condenser, again brought back to the 
liquid state, and the ammonia thus recovered flows back 
into the refrigerator as required, and is then again evaporated, 
so that the small quantity of ammonia forming the charge of 
the machine is continually subjected to the same cycle of 
operations. 

The plant at Wellington, which is capable of freezing 
sixty-five carcases of beef, each weighing about 8 ewt., per 
twenty-four hours, and simultaneously storing about 
600 tons of frozen beef, consists of the following principal 
parts :—A small Cornish boiler; a compound tandem surface 
condensing girder type steam engine driving two dovble- 
acting Linde compressors; an ammonia condenser; a set of 
Linde patent disc air cooling apparatus, together with fans 
and other accessories. The air, which is cooled in passing 
through the air coolers, is distributed in the various rooms 
by means of trunks, through openings controlled in the usual 
way by means of slides, and in this way the temperatures 
may be varied at will, one roor1 or set of rooms being at, say, 
20 deg. Fah., and the other at, say, zero Fah. 
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The advantage of such a system is obvious :— 
ne ammonia or brine pipes in’ the rooms, there is spe 
absence of snow in every part of the apparatus, the air j 
perfectly clear, and may dried to any desired extent, 
while above all the coal consumption and cost of attendance 
is very much below that required in the case of the freezing 
processes hitherto generally used. In addition, the makers 
claim that the quality of the frozen meat will be improved 
This, however, is a matter that remains to be proved, though 
it appears certain that chilled beef preserved by the Linde 
system is in many respects better than that preserved in 
rooms cooled by means of brine and ammonia pipes. 

Though this is the first large meat freezing es erected 
and put to work in New Zealand on the Linde patent disc 
system, over 1600 Linde machines have already been gold 
and many have already been applied for meat freezing 
notably in South America, Germany, and New Zealand. 
while others are in course of erection. The disc system 
also has been very largely adopted for chilling purposes, and 
for maintaining a low temperature in stores for the preserva. 
tion of frozen meat, game, fish, fruit, and all other perishable 
commodities. 














A SHIP FOR ARCTIC REGIONS. 


IN a lecture on his projected North Pole search, delivered to the 
Geographical Society recently, Dr. Nansen said there were two 
methods of trying to obtain the result he ee for—first, to build 
a ship so constructed that it could withstand the pressure of the 
ice, and, ray De this ship, to float across with the ice; or, second 
to take only ts along, encamp on an ice-floe, and live there 
while floating across, His plan was based on the use of both these 
methods, He had now built a wooden sbip as small and as strong 
as possible; it was just big enough to carry provisions for twelve 
men for five or six years, besides the necessary fuel; her size 
was about 600 tons displacement with light cargo. She would 
have an engine of 160 indicated horse-power, giving her a speed 
of six knots, with a consumption of two and three-quarter tons of 
coal in twenty-four hours, With sails alone she would probably 
attain a speed of eight or nine knots under favourable circum- 
stances. She would consequently be no fast vessel nur a good 
sailer; but this was of relatively little importance on an expedition 
like the present, where they would have to depend principally on 
the yo of the current and the ice movement, oo not that of 
the ship. A ship’s ability to break ber way through the pack ice 
did not at all depend on her speed, but on her steam power and 
her shape. For it was naturally the thing of importance to get a 
strong ship, and the most important feature in her construction 
was that she should be built on such lines as would give her the 
greatest power of resistance to the pressure of the ice. Her sides 
must not be perpendicular, as those of ships generally 
were, but must slope from the bulwarks to the keel, so that 
the floes should get no hold of her when they were pressed 
together, but should glide downward along her sides and under ber, 
thus tending to lift her out of the water. The vessel ought to be 
as small as possible, as the lighter she was the more easily she 
would be lifted by the ice, and the less pressure there would be on 
her sides, It was also easier to make asmall ship strong than a big 
one. A small ship had other advantages, as it was more convenient 
to navigate and to handle in the ice, nnd it was easier to find good 
and safe places for it between the floes. As great length was a 
weakness during the pressure and twisting of the pack-ice, the 
ship ought also to be as short as her necessary bearing capacity 
would allow. The result of this in connection with the very sloping 
sides was that the new ship was disproportionately broad compared 
with her length. Her breadth was about one-third of the latter. 
Flat sides were avoided as much as possible near the places that 
would be most exposed to the attack of the ice, and the hull 
had plump and rounded forms, There were no sharp, projecting 
corners ; every edge was broken and rounded. Even the keel did 
not project very much ; it was almost covered by the plankings, 
and only three inches were visible outside the ice skin, and the 
sharp edges were quite rounded. On the whole, the ship would, 
he hoped, leave no place for the ice to catch hold of. Round and 
slippery like an eel, she would escape its cold and strong grasp. 
The ship would be pointed at both ends, and, on the whole, 
resembled very much a Norwegian pilot-boat, or, as he was told, a 
Scotch buckie boat, only that she, of course, was carvel built and 
that the keel and the sh bottom were cut off. The bottom was 
near the keel comparatively flat, in order that the ship should have 
something to rest on without being capsized in case she should be 
completely lifted on to the ice. Both stem and stern were 
considerably curved in order that the ice should get no hold 
there. The stem was also much sloped, because it would 
then more easily force the ice-floes under her when she was 
breaking her way through the ice. The thickness of sides of 
the ship was 23in. to 32in.—asolid mass of pitch-pine, oak, and 
greenheart, with a little pitch between. The whole was like 
one coherent mass, and the ship might almost be considered as if 
built of solid wood. She would be rigged as a three-masted fore- 
and-aft schooner, the sails of which were very easy to handle from 
the deck. Everything had been done to provide a snug and com- 
fortable saloon and cabins, The principal dimensions of the vessel 
were as follows:—Ii gth of keel, 101ft.; length at water-line, 
113ft. ; length over all, 128ft. ; beam at water-line amidsbip, ex- 
cluding the ‘‘ice-sheathing,” 33ft. ; greatest beam, — the 
Peng yy 36ft. ; depth moulded, 17ft.; draught with light 
cargo, 12ft. e hull, with boilers filled, weighed about 420 tons. 
With a displacement of 800 tons, the vessel had consequently a 
bearing capacity for 380 tons of coal and cargo. Equipment and pro- 
visions were not likely to weigh much more than 60 or70 tons ; thus 
300 or 320 tons bearing capacity would be left for coal and fuel, and 
this was enough for about four months’ steaming with full speed. 
Probably, however, they would not be able to make use of the 
engines more than two months after they had been loaded with coal 
for the last time. A great quantity would thus be left for heating 
and cooking during the winters. For heating purposes they would 
also earry petroleum, which had tbe great advantage of giving 
light besides. There would also be as much electric lighting as 
possible by means of a dynamo or a walk-mill on deck, For the 
cooking they would carry alcohol. The vessel was launched at 
Laurvik on October 26th, and was named Fram, which meant 
‘“‘forward.” She would certainly be the strongest vessel ever used 
in the Arctic regions. She had been built with great care, and he 
felt certain that she could be crushed only ina quite extraordinary 
combination of circumstances. With this vessel and a crew of 
twelve strong and well-picked men, besides an equipment for five 
or six years, as good in all respects as modern appliances could 
afford, he thought the enterprise had a good prospect of success, 








Roya InsTITUTION.—The following are the lecture arrangements 
before Easter:—Sir Robert Stawell Ball, six loctures—adapted to a 
javenile auditory—on Astronomy; Professor Victor Horsley, ten 
lectures on the Brain; the Rev. Canon Ainger, three lectures on 
Tennyson; Professor Patrick Geddes, four lectures on the Factors 
of Organic Evolution; the Rev. Augustus Jessopp, three lectures 
on the Great Revival—a Study in Medieval History; Professor C. 
Hubert H. Parry, four lectures on Expressicn and Design in Music, 
with musical illustrations; the Right Hon. Lord Rayleigh, six 
lectures on Sound and Vibrations. The Friday evening meetings 


will begin on January 20th, when a discourse will be given by. 


3s 





Professor Dewar on Liquid Atmospheric Air ; g 

will probably be given by Mr. Francis Galton, Mr. Alexander 
Siemens, Professor Charles Stewart, Professor A. H. Church, Mr. 
Edward Hopkinson, Mr. George Simonds, Sir Herbert Maxwell, 
Bart., the Right Hon, Lord Rayleigh, and other gentlemen, 
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SCOTT'S PATENT ELECTRICITY METER. 


Tue engraving shows a diagrammatic view of the Scott 
patent electricity meter, made by Messrs. Laurence, Scott 
and Co., Norwich. As originally designed, a self-winding 
clock was included in each meter, which made it a somewhat 
complicated and expensive instrument, as the workmanshi 
in an automatic apparatus of this kind must be very good. 
By doing away with the clock in each meter and arranging 
one clockwork apparatus in a central position to control the 
timing of a whole set of meters, a very simple and practical 
system is secured, which, notwithstanding that a special 
meter wire has to be laid with the supply mains, works out, 
it is claimed, cheaper in most cases than the ordinary system 
of meters. The great advantage of the system, however, 
is, that it enables the rate of charge for supply to be 
made different at different times of the day. This will be 
referred to further on. The meter itself is very simple, 
as will be seen from the engraving, which shows all 
the working parts. AA are the tixed series coils of 
strip copper through which the current to the lamps 
flows. B represents the movable shunt coil, whose 
resistance is about 1500 ohms. R is the terminal to connect 
to the special meter wire. Cis a friction roller geared to 
the indicating train. E is a brake to prevent C from being 
turned round otherwise than by the proper action of the 
meter. F is the friction pad, which Ft sm. lowered on to C 
will communicate to that roller, and thus to the train, any 
movement of the suspended coil B. G is the roller on a 
vertical carrier H, which is lowered when the armature I of 
the little magnet K is attracted. Lis the adjusting weight. 

The meter wires in connection with the terminal R are 
periodically connected up to the lighting mains by the clock- 
work at the central station, or by a relay operated the re- 
from, so that # shunt current is periodically sent through the 
suspended coil Band through the little magnet coil K, pull- 
ing down the pad F on the friction roller C, and thus com- 
municating the forward movement or “ deflection” of the 
suspended coil B to the roller C, this movement being exactly 
proportional to the current flowing in A A when the difference 
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of the potential at the terminals of the shunt coil is constant. 
When the shunt circuit is broken by the central clockwork 
apparatus, the friction pad is lifted off the roller C before B 
commences its backward movement, so that the indicating 
train is only moved in one direction, and the successive 
forward movements of B are inteyated on it. The meter 
works, it is claimed, on the most accurate principle that is 
known, and very careful experiments have been made to find 
out. whether there can be any error from the way in which 
the principle is applied. It has been found that these meters, 
made as shown in the engraving, have an accurate range of 
over one hundred-fold, and this could be very much exceeded 
if there were any necessity for it. The meter is generally 
arranged to give accurate readings in Board of Trade units 
when the shunt circuit is completed every ninety seconds. 
The shunt current remains on for about twelve seconds. 

The central clockwork is arranged to make contacts with 
six separate circuits of meter wires one after the other, and 
as the resistance of the shunt circuit of each meter is about 
1500 ohms, 45 meters on each of the six circuits, or 270 
meters altogether, can be worked with a total shunt current 
of 3 ampéres. 7/20’s or 7/18’s cable is therefore amply large 
for the main meter wires, one branch wire of 3/22’s being 
taken from one of these meter mains to efch meter on the 
customers’ premises. For long distances and large numbers 
of meters a relay can easily be arranged in a junction box, 
which will connect the next length of meter wire to the 
mains synchronously with the first length. 

If instead of sending a shunt current into the meter once 
every ninety seconds, this interval is increased to 180 seconds, 
the meters will indicate only half the current used; the 
clockwork at the central position can be arranged so that the 
alteration can be easily effected, and if the alteration from a 
period of 180 seconds to a period of ninety seconds is made— 
say, an hour before sunset by the almanac all the year round, 
and back again at some fixed time during the evening—it is 
evident that during the whole of the ordinary working hours 
in the summer, and the greater part of them during the 
winter, the current will be supplied at half-price, making the 
cost of power from electric motors compare favourably with 
that from gas engines. During these hours this will pay the 
supply companies, as most of their plant would otherwise be 
standing idle. 

Tt may be objected that this “‘ power” load will overlap the 
“lighting ” load, but during this time the current will be paid 








for at the lighting rate, and there will be many instances 
where consumers will arrange so that they do not use power 
at these hours in order to avoid paying the higher rate. It 
will also encourage the use of electric power during the 
summer time only, as there are many manufacturers who 
have steam power that they would gladly stop during the 
summer months, but which they prefer to run in the winter, 
as they utilise the waste heat for warming their premises. 
The shunt currents can easily be made to record themselves 
on suitably arranged paper, on which the time of day is also 
recorded, so that the record can be examined and filed for 
reference. 








McDONNELL’S AUTOMATIC ADJUSTABLE FEED 
LUBRICATOR. 


THE accompanying engraving illustrates a lubricator in- 
tended for solid grease. The lubricator has formed on its 
inside two spiral guides in the manner of a double- 
threaded screw. The piston has grooves to fit the spiral 
threads, and is fitted with a leather washer which effectually 
prevents the grease getting behind it. The clock spring in 
the cover causes the spindle and piston to revolve. As the 
piston revolves it is forced downwards by the spiral threads, 
and the grease is expelled through the hole in the stem. 
The rate of feeding is regulated by winding the cover con- 
taining the spring to the necessary tension, and securing it 





by the small screw. The handle on top is used to wind 
back the piston for filling, and as this handle makes one 
complete revolution while the cup is being emptied, its 
position at any time shows the amount of grease remaining 
in the cup. To re-fill, simply unscrew the cup from its stem, 
wind back the handle, which will bring the piston to the top 
of the reservoir, secure it by screwing down the set screw into a 
hole provided to receive it, fill the cup with grease, and when 
fixed again in position release the set screw. The inner 
coil of the spiral spring engages the spindle, the pin fixed 
to lid is fitted into a loop on the outer coil of the spring. It 
wili thus be seen that by winding round the lid the spring 
can be wound to any tension. It is stated that a cra in 
transmitting 200 indicated horse-power, fitted with this 











lubricator, running day and night for the week without 
stopping, uses less than 4lb. grease in 140 hours, at a cost of 
8d., and giving much greater satisfaction than when using 
one gallon of best engine oil per week. The crosshead pin 
of an engine working with high steam pressure, and driving 
150 indicated horse-power, running day and night, fitted 
with this lubricator, uses less than 4lb. grease per month, or 
at a cost of less than one penny per week, and the brasses 
are in better condition, and require less adjustment than 
when using weekly half a gallon of best engine oil. They are 
made by Messrs. James Gibb and Co., Fenchurch-street. 








UNDERGROUND RAILWAYS FOR NEW YORK. 


Some months ago the drawings and description of the pro- 
posed underground railways for the city of New York were 
published in THE ENGINEER, and we give below the main 
points of the terms under which the franchise is to be sold on 
December 29th, which have been sent us by our American 





correspondent, and it is rumoured in New York that English 
capitalists are proposing to tender. 

The franchise to construct, maintain, and operate for the 
term of 999 years from the date of sale, the railway under 
Broadway and under and over other streets and lands in 
the city of New York, as laid out by the Board of Rapid 
Transit Railroad Commissioners, will be offered for sale by 
that Board at public auction in the city hall, New York, on 
December 29th, 1892. A map of the routes has already been 
published, and it will suffice to say here that the line starts 
at the south end of the city, near the end of the island, 
and runs under Broadway and the Boulevard to 156th-street, 
thence by viaduct, tunnel, or in an open cutting with 
masonry walls, as the topography may require, to the city 
limits. The east side travel, starting at 14th-street, will 
extend under Fourth Avenue only as far as 42nd-street, 
terminating at a point near the Grand Central Station of the 
New York Central and Hudson River Railroad. 

The person or persons to whom the franchise is sold must 
pay 10 per cent. of the amount bid at once, and deposit cash 
or securities for 1,000,000 dols. with the City Comptroller 
within five days—to be returned when the railway is com- 
pleted—and must pay the remaining 90 per cent. of the 
amount of the bid within thirty days. The successful bidder 
must also pay to the City 89,250 dols., being the expenses 
incurred by the Board, and also pay the Commissioners com- 
pensation for the duties performed by them, which amount 
will be announced at the time of the sale. Within two 
months after notice of approval of the sale by the Board, 
the persons to whom the franchise has been awarded must 
organise @ company or corporation, with a capital stock of 
50,000,000 dols., which shall be authorised to issue 500,000 
shares of 100 dols. par value, on which 5 per cent. shall be 
paid in cash by the subscribers on subscribing for the shares. 
The maximum amount of landed indebtedness, which may 
be secured by a mortgage upon the property and franchises, 
will be 50,000,000 dols. The maximum fare will be 5 cents 
per passenger for any distance, and the maximum freight 
rate 20 cents per ton mile, or 5 cents per 1001b. for less than 
car loads, the minimum charge being 25 cents. The con- 
struction will be under the supervision of the Board of Rapid 
Transit Commissioners and their engineers, and must be in 
accordance with the plans and specifications already pre- 
pared, subject to such modifications as may be authorised 
from time to time by the Board. The company is to com- 
mence work within four months after the acceptance of its 
bid, and to complete it as follows :—City Hall to 14th-street, 
in two years; south of City Hall and north of 14th-street to 
59th-street on the main line, and 43rd-street on the east side 
branch, in three years; from 59th-street to the Harlem 
River within four years, and the remaining portion within 
five years. The Board may grant extensions of time at 
discretion. The company is to have its office in New York, 
and its affairs are to be managed by thirteen directors. 
Excavations and openings along the route may be made as 
determined by the Board, and all damage done to streets and 
buildings to be repaired at the company’s expense. Mails 
are to be carried, and a special train for them to be provided 
if required by the Postmaster-General. These mail cars or 
mail trains will run on toa loop line under the front of the 
General Post-office. There will be thirty-four stations, 
twenty-two of which will be south of 122nd-street. On the 
east branch there will be three stations. From the lower 
terminal to the Post-office there will be three tracks, thence 
from parallel tracks on the same level to 190th-street, and 
then two tracks to the city limits. The east branch will 
have four tracks. Ten stations will be for local and express 
trains ; the others will be for local trains only. The tracks 
must be connected at intervals by turn-outs and cross-overs. 
Footways must be provided along the entire length, and 
refuges in the tunnels and cuttings. The material under- 
neath the roadbed will be of hydraulic concrete, the sidewalls 
of stone masonry faced with brick, the columns, girders, and 
beams of steel, and the roof arches of brick. Asphaltic com- 
position is to be used for waterproofing. All interference 
with sewers, gas or water pipes, &c., to be subject to the 
supervision of the Commissioner of Public Works. The city 
work is to be mainly tunnelling, certain surface openings 
being permitted. 

The track is to be laid with steel rails of at least 75 lb. per 
yard, with guard timbers or guard rails, and the best con- 
struction of track or permanent way in regard to rails, ties— 
sleepers, ballast, &c. The line is to be operated on the block 
system, the block, switch, and train signals being subject to 
approval by the Rapid Transit Commission. The tunnels 
must be ventilated, and all products of combustion excluded. 
The cars must be propelled by electricity, or by some other 
motive power not requiring combustion within the tunnel. 
The motor must be sufficiently powerful readily to start a 
train of eight cars, each weighing, in addition to its load of 
passengers, not less than 30,000 lb., on a rising grade of 14 
per cent., and must also be able to maintain the same train 
at not less than forty miles per hour on the level. If each 
car is provided with its own motor, such motor must be 
capable of exerting sufficient power in proportion to comply 
with these requirements. The cars must be heated and 
lighted on approved plans. 

The stations will have waiting and toilet-rooms, &c., and all 
hallways, stairways, &c., must be of ample width. Where 
the station platforms are 20ft. or more below the street, swift 
elevators of ample capacity are to be provided. 








GLascow UNIVERSITY ENGINEERING SoctETy.—The second lec- 
ture under the auspices of the above Society was delivered in the 
engineering lecture-room of the University on Tuesday evening, 
December 6th. Mr. Robert Duncan, C.E.—of Ross and Duncan, 
engineers, Govan—occupied the chair, and was supported by Dr. 
Barr, honorary president, and Mr. Lindsay Burnet, who occupied 
the position of lecturer for the evening. There was a good attend- 
ance, and the subject of the paper was ‘‘Steam Boilers,” which 
was dealt with in a masterly way, and was thoroughly appreciated 
by all those present. A discussion followed, in the course of which 
several interesting practical details by the speakers. The custom- 
ary votes of thanks terminated the proceedings. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held in 
the Cannon-street Hotel on Saturday, 3rd inst., at 7 p.m., when 
the president, Mr. Garnish, and the vice-president, Mr. Brown, 
occupied the chairs, After the usual routine business, Mr. Jobn 
Taylor gave a report of his visit to Newcastle on the occasion of 
the annual dinner of the Association, and mentioned that he had 
been kindly received and given opportunities of seeing over some 
of ,the principal works in the district, and he was impressed with 
the number of empty berths he saw in the shipbuilding yards, and 
the large numbers of men lounging about the streets, which 
denoted considerable depression of trade. Mr. Taylor, as an- 
nounced, afterwards read a paper on “Shipbuilding,” which was 
illustrated by several large diagrams on the walls, and many photo- 
graphs of ships, 
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CURIOUS PHOTOGRAPHIC PHENOMENA AND 
THEIR AVPLICATION TO ENGRAVING. 


THE phenomena of successive reversals of the image, pro- 
duced by the over-exposure of photographic plates to light, 
present features having a fundamental bearing upon the laws 
at the root of all photography, and upon the question as to 
what takes place when light first strikes a sensitive salt. 
There are two leading hypotheses as to the nature of the 
invisible image upon a haloid salt of silver, say the bromide. 
The one is the chemical hypothesis, that the molecule of 
bromide of silver is decomposed into sub-bromide or into 
metallic silver and bromine, but that after short exposures 
such change is not visible to the eye, the results in the first 
instance being comparatively so small. The physical or 
dynamic hypothesis is, that the molecule of bromide of silver 
is not decomposed, but modified where light has acted, 
so that the bromide can there be more readily separated 
by the developer. There are difficulties in the way of 
both these speculations, and the only certain thing about 
them is, that according to present ideas as to the ultimate 
constitution of matter, both of them in extreme cases of 
exposure are true. If the exposure be long enough the 
molecule is undoubtedly decomposed, for the darkening effect 
becomes visible; if the exposure be excessively short, too 
short perhaps for man to produce, the molecule cannot be 
decomposed, for no such thing as an instantaneous action is 
known. All nature seems, so to speak, to work upon springs ; 
even a bottle of oxygen and hydrogen mixed in the proper 
proportions to form water cannot be exploded all at once. 
In relation to the most rapid exposures of plates practically 
given by photographers, the chemical hypothesis has probably 
the greater number of adherents; among the most trouble- 
some facts in its way are those connected with the phenomena 
of recurrent reversals, which are among those now to be con- 
sidered. In this country, if not in others, no general history 
of experiments connected with reversals has yet been brought 
together, so we now give a general outline of much which has 
been done in the matter, which may serve as a nucleus for a 
more extended historical research, and which clears up some 
points about which differences of opinion exist. Some of the 
best experiments on reversal were performed by Dr. Janssen, 
at Meudon, yet at a recent meeting of the Camera Club at 
which the subject of reversals came up, and when several 
well-known men of science were present, nobody knew where 
to find Dr. Janssen’s original record, nor could anyone state 
the exact nature of his results. 

In 1839—the year of the publication of the processes of 
Niépce, Daguerre, and Fox Talbot—Lassaigne, Fox Talbot, Sir 
John Herschel, and Dr. Fyfe, “‘ appear,” says Robert Hunt, 
*‘to have noticed certain phenomena connected with reversal.” 
He states that in June, 1839, he did so himself, and published 
them in the Philosophical Magazine for September and 
October, 1840. M. Lassaigne claimed priority in the matter, 
and Mr. Bayard, Mr. Verignon, and Dr. Schafhaeutl, 
experimented in the same direction in those early times. 
These statements of Hunt’s are scattered up and down in 
Chapter ix. of his book, ““A Manual of Photography,” 
fourth edition revised, London, 1854. The nature of the ex- 
periments was, in general, that after a paper prepared with a 
silver salt had been darkened by light, and then washed with 
iodide of potassium, it would bleach where light acted, so 
that by exposure under a negative a positive could be obtained. 
For example, Sir John Herschel, in a memoir read before 
the Royal Society on February 20th, 1840, states: “*A paper 
endowed with a pretty high degree of sensibility may also be 
prepared with the following triple application, viz. (1st) 
acetate of lead ; (2nd) hydriodate of potash ; (3rd) nitrate of 
silver. And here also a phenomenon, something of the same 
kind as was described in the subsequent part of the experi- 
ment in the last article, occurs; for if paper so prepared 
and darkened in the sun be washed over with a fresh dose of 
the hydriodate, the exposure to sunshine being continued, 
it whitens with great rapidity; and were it practicable 
—which I have not found it—to ensure precisely the same 
ingredient proportions, and thesame degree of blackening in 
the sun to start from, I should not hesitate to propose this as 
an excellent process for a positive photographic paper.” 

In the foregoing instances the paper was subjected to 
chemical treatment between two exposures. The first experi- 
ments on record about obtaining a reversal simply by long 
exposure to light, are probably those of Ludwig Moser, 
described by him in three articles in Poggendorff’s Annalen 
for 1842, translated by Henry Croft, and published in 
“Taylor’s Scientific Memoirs,” February, 1843. Moser 
therein set forth that if a Daguerreotype plate be exposed in 
the camera longer than necessary to obtain the usual positive 
image, ‘“‘a picture with all its details is formed ; but the 
bright parts have lost a portion of their whiteness, and 
appear grey, that is, they do not condense so much of the 
mercurial vapour. If it be left still longer, on taking it out 
no picture at all is to be seen; if now inserted into the 
mercurial vapours, a negative image is produced, or, in other 
words, these bright parts do not condense any mercury.” This 
seems to be the first record of a true single reversal, and may 
be of interest to those who now argue that such reversals are 
due to the hardening of the gelatine by released bromine ; in 
the Daguerreotype plate there was neither gelatine nor 
collodion to harden. 

Recurrent reversals are, however, the chief stumbling- 
blocks in the path of the advocates of the chemical hypo- 
thesis of the invisible image. We have not been able to 
discover with any certainty the first record of the observation 
of a recurrent reversal; that research is for the photographic 
historian of the future. On May 3rd, 1878, at a meeting of 
the Photographic Society of France, Mr. Leon Warnerke, 
of Champion Hill, read s® paper which was published in 
the Bulletin of the society for that year. The title of the 
memoir was :—‘‘On the Solarisation and other Results of 
Over-exposure: The Cause and the Remedy.” In his experi- 
ments he used a bromide emulsion—the record does not say 
whether in collodion or gelatine—and gave an enormous 
exposure under holes in pieces of card used to act as the 
negatives; in fact, he burned a yard of magnesium ribbon 
in close proximity to the printing frame, and obtained a 
reversed image where the emulsion had been supported by a 
plate of glass, and an apparently unmreversed image where 
the same emulsion had been supported by a film. Both 
images were slightly visible before development, and were 
brought out with the same solution in the same dish. The 
pyrogallol developer was weak, and highly restrained. 
Possibly he used one of the comparatively slow average 
emulsions of that time. Probably none of the effects de- 
scribed were due to a recurrent reversal. 

Whoever may have been the first to discover ordinary 
reversals, Mr. T. Bolas seems to have been the first to make 
the phenomenon available for practical purposes, and did so 





by describing his method and experimentally demonstrating 
it before the Photographic Society on the 8th of June, 1880. 
He set forth that a gelatino-bromide plate is soaked for a few 
minutes in a 4 per cent. solution of potassium bichromate, 
and after this it is rinsed for a few seconds in a bath com- 
posed of equal volumes of alcohol and water. On removing 
from the alcohol bath it is laid down on its back, a piece of 
clean blotting paper is laid on its face, and the paper is pressed 
gently on to its face by means of a cloth; it is next put ina 
moderately warm place to dry. Then it is exposed under a 
negative for two, three, or four minutes in moderate sun- 
shine, or from ten to fifteen minutes in good diffused light, 
which gives a very delicate and perfect positive impression. 
The plate is then soaked in a few changes of cold water to 
remove the excess of bichromate of potash, and developed 
preferably with pyrogallol; an intense negative is thus 
obtained. If the exposure has been too short, the develop- 
ment is rapid and the picture]flat; over-exposure gives a 
hard picture, which takes a long time to develope. At the 
beginning of the development the light parts of the plate 
become darker, and the parts tinted by the long exposure 
become lighter, or appear so by contrast. 

Six or seven weeks later an authoritative description of the 
successive phenomena incidental to recurrent reversal, was 
publicly made in Paris. At a meeting of the Academy of 
Sciences, held July 26th, 1880, under the chairmanship of the 
late M. Edmond Becquerel, Dr. Janssen read a noteon “ The 
Successive Transformation of the Photographic Image by the 
Prolongation of Luminous Action,” in the course of which he 
said: “In employing solar light when using our apparatus 
for celestial photography, I have obtained the following 
successive transformations of the photographic image :— 
(1) The ordinary negative image. (2) A first neutral state ; 
the plate darkens uniformly under the action of the developer. 
(3) A positive image, which succeeds the first neutral state. 
(4) A second neutral state, opposed to the first, in which the 
plate is uniformly clear under the action of the developer. 
(5) A second negative image, resembling the ordinary nega- 
tive image, but differing by the intermediate states by which 
it is separated, and by the enormous difference of luminous 
intensity which is necessary to obtain it. (6) A third 
neutral state, in which the image of the second order has 
disappeared and been replaced by a dark uniform tint.” 
He adds that these facts have been determined with 
both gelatino-bromide and tannin plates; he does not 
claim the announcements as far as the third stage, 
as containing anything novel, but states that positives 
resulting from over-exposure had previously been obtained in 
Germany. He therefore, by inference, claims rightly 
to have been the first to obtain recurrent reversals 
by long exposure. He says of item No. 5:—‘To obtain 
this negative image of the second order an intensity of 
luminous action is necessary, more than a million times 
greater than that which gives the ordinary negative image.” 

On the 6th August, 1880, Dr. Janssen also laid the fore- 
going facts before the Photographic Society of France, and 
stated in addition that he had likewise obtained the results 
on collodion plates, washed and dried. He had obtained the 
results when taking photographs of the sun itself, and when 
taking views; he did not doubt that the experiments would 
throw much light upon the theory of photographic phenomena. 
Later on, he amplified his statements before the same 
society. 

In September, 1880, Captain Abney contributed a paper to 
the Philosophical Magazine, in which he laid down the 
principle that the presence of an oxidising agent in the film 
favours these reversals, and that ‘if a substance readily 
taking up oxygen be in contact with the silver salt, a reversal 
cannot readily be obtained.” Dilute solutions of perman- 
ganate of potash, bichromate of potash, or hydroxyl, in a 
glass cell in which the plate is exposed, enable reversals to 
take place with the greatest facility. He also tried and 
described experiments on the reversal of different parts of 
the image of the spectrum by over-exposure. His experiments 
confirmed those of Robert Hunt with the imperfect spectra 
of his day, that the reversing action takes place most 
rapidly under the influence of the more refrangible rays of 
the spectrum, but Captain Abney carried the researches 
much farther. 

Next we come to an interesting statement, unsupported by 
references to experimental evidence, that more reversals may 
be obtained than those already described, and with shorter 
exposures. The Photographic News of December 10th, 
1880, makes some statements in a leading article to the 
effect that if certain conditions be fulfilled, an extremely 
short exposure will sometimes give a reversal as well as an 
extremely long one. The first condition is, the absolute 
clearness of the plate so far as previous exposure to light is 
concerned, or to any other agencies which might lead to the 
reduction of the bromide; the second is, the use of a developer 
with an unusually large proportion of ammonia, a moderate 
quantity of pyrogallol, and little or no alkaline bromide. 
The writer states that if such a plate be exposed about one- 
twentieth its normal time, it will often yield a positive 
instead of a negative, not always of a perfect nature, but 
sometimes of a hermaphrodite character, suggesting that 
perhaps ordinary negatives are taken by the reversed action 
of light. ‘ This surmise,” says the author, ‘bears with it 
visions of glory to those who delight in securing pictures of 
express trains, bursting shells, and such-like objects,” but 
the plates must be prepared and worked in dark rooms which 
are dark indeed, and the workmanship of the camera and 
slides perfect. A week later the statement was made that 
this phenomenon accounts for a negative being sometimes 
found on one side of a photographic film and a positive on 
the other. We have been aie to find any evidence in 
support of these statements. 

Mr. E. J. Humphery, of the Camera Club, is one of those 
who have experimented on the phenomena of reversals, and 
he read a paper on the subject before the Club towards the 
end of 1890. In one of his experiments he exposed an 
Ilford ordinary plate under a negative for twelve seconds to 
direct daylight when the light was rather poor, and de- 
veloped it with five parts sodium sulphite, two 
carbonate of potassium, one part eikonogen, and thirty 
parts water, diluted with eight times its bulk of water. A 
negative image then gradually made its appearance, and was 
fully out in fourteen minutes. By giving two minutes’ ex- 
posure when the daylight was very feeble, and developing for 
twenty-five minutes in a solution composed as already stated, 
he obtained a positive transparency on per. This agrees 
with the third stage described by Dr. Janssen. Mr. 
Humphery expressed the opinion that the results would be 
much improved by the backing of the plates to reduce 
halation. A better plan probably would be to use thickly- 
coated plates over these long exposures. 

In 1886 information was given at the Photographic Club 











about the regular utilisation in trade of the p enomenon of 
recurrent reversal. This was done by Mr. E. Frewing, of 
Kingston-on-Thames, who was the first to apply recurrent 
reversal commercially to the purposes of photo-mechanica] 
printing. Some recent discussions have brought him once 
more before the public in the matter, and being doubtful 
whether, as had been stated, success in the operation was 
connected with the use of the ferrous-oxalate developer, a 
few weeks ago he exposed two gelatino-bromide plates, one 
Ilford and one Britannia, applied to them the | en mgre and 
carbonate of soda developer, and wrote as follows to the 
British Journal of Photography about the two experiments :— 
“T herewith enclose you the results, with the original 
negative for comparison. I may say that these negatives 
are a fair a Hy of the results obtained. The exposure 
was eight seconds to fairly good daylight, through the studio 
window. My opinion is that the success is in the 
exposure, for this reason: If you begin with a short exposure 
you obtain a transparency ; continue the exposure you get a 
negative; further expose and you again find you have a 
positive, and these changes undoubtedly occur many times 
over. The chemical action being the same, it must be caused 
by some reversing action of light on the silver salt. A very 
good plan to observe these changes is to cut up a few plates— 
say & dozen pieces, two quarter-plates, six out of each—and 
make one dozen exposures, beginning at onejsecond, and each 
time increase as, say, 1, 3, 5, 7, 9, and so on; then devolope 
them and see the result . . . The developing is longer 
than for the ordinary negative.’’ The editor remarked about 
the reversed negatives sent to him, that they were “ exceed- 
ingly good, it being difficult to differentiate between the 
original and the copies.” 

The commercial application of the experiments now under 
notice is, to obtaining negatives with the sides of the 
picture reversed, necessary in several engraving processes to 
which photography is applied. This is ordinarily done in 
one of three ways. The copying is usually done in the 
camera ; immediately in front of the lens a large glass prism 
is placed, and the camera pointed at a right angle to the 
picture to be copied; the prism brings the image on to the 
plate by reflexion from one of its surfaces, and at the same time 
reverses its sides. These prisms have to be optically good, 
and are expensive. The second method is to put a piece of 
truly plane glass silvered on its front surface, at an angle of 
45 deg., in front of the lens. Getting these true surfaces is 
expensive, and the mirror tarnishes and gradually rubs off by 
use. The third method is to place the plate in the camera 
and with its back to the lens, so that the copying is done 
through the glass of the plate ; an allowance is made in the 
focussing for the thickness of the glass. This plan tends to 
give less perfect definition. In getting a negative by reversal 
from another negative by superposition and over-exposure, 
no camera, lens, reflector, or other adjunct than a common 
printing frame is necessary. Some commercial brands of 
plates give better results than others in reversal. 

Two or three years ago considerable attention was drawn 
to the experiments of Colonel Waterhouse, in which he 
obtained positives direct upon ordinary plates, by short- 
ening the exposure, and by modifying the developer. We 
know of no evidence that the phenomena differ from those 
already described, except that the modification of the 
developer enabled him to vastly diminish the exposure. At 
the June conversazione of the Royal Society, in 1891, Professor 
Emerson Reynolds exhibited two large photographs of the 
head of a lady, in which the plates had been exposed for the 
same time, and ay eae and any in the same way, 
except that in the second instance he had added to the 
eikonogen developer less than the ;},th grain of tetra-thio- 
carbamid-ammonium-bromide (H, N, C 8), N Br. The latter 
gave a reversed image, causing a positive to appear instead 
of a negative. : 

At a meeting of the Camera Club in June last Professor 
H. E. Armstrong said that most mae | reversal was due to 
the screening of the latent image from attack by the developer; 
but, as we have seen, reversal was experienced in 1842 with 
Daguerreotype plates, with no ‘contiguous sensitiser” 
present to be altered. He also said :—‘ It may be difficult 
to apply this explanation to the phenomena of recurrent 
reversal, but with regard to these, the facts on record are at 
present far too few to permit of their satisfactory discussion.” 
The facts, however, have been substantial enough in the past, 
for, as we have seen, in 1880 Dr. Janssen described clearly 
the phenomenon of recurrent reversal to the Academy of 
Sciences. This should be enough for Professor Armstrong. 
He can get such a reversal himself at a cost of a penny or 
twopence ; it will help to make havoc of some of the theories 
broached at the Camera Club that evening. 

Reversals are bad enough for theorists to deal with in 
explaining the nature of the invisible image, but a recurrent 
reversal increases the difficulties tenfold. Shadowed forth 
from the past are suggestions of even additional reversals 
after one exposure. Mr. H. M. Hastings and Mr. Teape have 
tried and not been able to get the additional reversals follow- 
ing @ normal exposure spoken of by Mr. Frewing. The 
editor of the Photographic News in 1880 spoke of reversals 
em the normal exposure. We have been unable to 

iscover any recorded experiments on this head, so must 
leave the whole question of more than two pictorial reversals 
open for the present. 








THE MINING, MANUFACTURE, AND USES OF 
ASBESTOS. 


By Mr. J, ALFRED FisHER, General Manager, United 
Asbestos Company. 


Ir would be impossible to give, within the limits of a paper of 
this description, more than a brief outline of the history of the 
mining and manufacture of asbestos, 

Asbestos bas been found in all quarters of the globe, and there 
is, at the offices of the company with which I am connected, a large 
collection of interesting specimens, which I should be pleased to 
show to any gentleman who cares to callandseethem. They come 
from Italy, Canada, Newfoundland, the United States, Southern 
and Central America, China, Japan, Australia, Spain, Portugal, 
Hungary, Germany, Russia, the Cape, and Central Africa. Scarcely 
a week passes without some new specimen arriving or an opinion 
being sought on some new discovery of this mineral substance. 

Nearly all the discoveries made up to the present time have 
proved of little value, although we 7 see in the newspapers 
announcements of new sources of supply of so-called fine qualities 
of asbestos fibre, which, on investigation, prove be worthless to the 
the manufacturer. The important difference between good and bad 
asbestos will be at once perceived by an examination of the 
specimens, and I may say that the only kinds hitherto found 
suitable for commercial purposes are the Italian and Canadian 
varieties. These possess the properties of infusibility, tensile 
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strength, fineness, and elasticity, which are so essential to manu- 
facturers and the users of as 

I shall confine my further observations to the mining and manu- 
facture of the two kinds of proved value, viz. , Italian and Canadian. 

The mining of Italian asbestos,—The modern history of Italian 
asbestos mining may be considered to commence with the present 
century. We find that about ninety years ago two enterprising 
citizens of North Italy conceived the idea that what had been done 
in ancient times might undertaken for modern requirements, 
and that a cloth made of this material would answer well for 
various —— But it was not until the year 1866 that Signor 
Albovico, having given some attention to this product of the 
mountains of his native province, got into communication with a 
highly cultured and intelligent Florentine cleric, Canon Del 
Corona, and they were subsequently joined by a distinguished 
Roman nobleman, the Marquis di Baviera. The result of their 
endeavours was that ae eee some asbestos cloth and paper, 
and were in hopes of obtaining a contract from the Italian Govern- 
ment for the supply of the latter for bank notes and other 
securities, but failed in this, and whatever prospects they may 
have had of better success in other directions were spoiled « the 
outbreak of the Franco-German war of 1870. 

The first district in which asbestos of cial value is obtained 
to which I desire to call your attention is the Susa valley, which 
is approached from France, through the famous Mont Cenis 
rae 4 On emerging from the tunnel on the Italian side the line 
follows the southern mountain slope, with a gradual descent over- 
looking the town of Susa, which gives its name to the valley, and 
which is placed at the head of the plain, which at times widening, 
and at times narrowing, for a distance of about forty miles, finally 
opens out on the great plain of Piedmont. Ata pointin the centre 
of the valley, and on the northern mountain slope, are the places 
from which the floss asbestos fibre, the appearance of which in gas 
stoves is familiar to us all, is obtained. In the same locality is also 
found a fine white powder of asbestos, used in asbestos paint, and 
for other purposes. The ground from which these materials are 
got is about ten square miles in extent, and the works are carried 
on at a height of from 6000ft. to 10,000ft. above sea level. The tem- 
perature is, of course, low at such an elevation, but the inhabitants 
are hardy and robust, and make willing miners. The works are 
reached by mule-paths for some distance, but the remainder of the 
way has to be done on foot, and from four to five hours are 
required for the journey from the plain, on which are the railway 
and high road. he first work done here in recent times dates 
from 1876. The mode in which the material is brought down the 
mountain side is by loading it on a sort of toboggan or sledge, 
which slides as easily over the rocks as over snow, and so expert 
are the inhabitants at this work, that two men can bring down 
8 cwt. of asbestos in three hours, 

The second of the districts to which I will refer is the Aosta 
valley, commencing at Ivrea, a town of some importance, about 
forty miles in a nearly northern direction from Turin, From Ivrea 
to Chatillon, a distance of a little under thirty miles, the railway 
passes through the heart of the asbestos properties which flank it 
on either side, the direction being north-westerly, and at the latter 
town—Chatillon—the valley trends sharply to the west, until the 
city of Aosta—the ancient Augusta—is reached. 

The history of the asbestos mining industry in this province is as 
follows :—In the year 1849 Signor Antonio Ré, of Rome, finding 
himself implicated in certain political troubles, took refuge in this 
valley, where he lived for many years. In 1873 he became aware 
of the proceedings of the Marquis di Baviera and the Priest Corona, 
and set to work to investigate the question of asbestos in the Aosta 
valley. He, like others, was aware of its existence ; but until then 
the mineral ‘found in this district had been thought of inferior 
quality, and not serviceable for any industrial pu , So that no 
trouble was taken about it. In the year named, however, Signor 
Ré undertook a search for some better qualities, and having assured 
himself that such could be found in abundance, he put himself into 
communication with the gentlemen I have mentioned, and they 
being satisfied with the material, started working on a pretty large 
scale. It is impossible to give, with any degree of exactitude, the 
extent of the ground covering the asbestos mines in the Aosta 
valley, as it has not yet been all thoroughly surveyed ; but as the 
valley is some seventy-five miles in length, and varies in width from 
five to forty miles, some idea may be formed of it. Notwithstand- 
ing the large quantity of asbestos that has been got, enormous 
deposits remain untouched, and the yield may almost be considered 
inexhaustible. The quality of asbestos in the Aosta valley is not, 
however, similar to that in the Susa valley. It is of the kind known 
as ‘ grey fibre,” long, strong, and soapy to the touch, and is similar 
to that obtained in the third and perhaps most important of the 
vast areas which I will now describe. 
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This district is situated in that 
the Valtellina, and the district is divided into five Communes, and 
the asbestos properties have an area of about 25,000 acres, or 
nearly forty square miles, The population numbers about 5000, of 
whom a large proportion are engaged in asbestos mining. Through- 
out the whole of this extensive area the mineral is found in 
abundance and of the finest quality. There is in the United 
Asbestos Company’s exhibit at the Crystal Palace a specimen of 
the crude material in one piece which for quality was considered to 
be the finest in the world, and which weighs 481 lb.; but even this 
is far surpassed by a block from the same company’s mines at the 
present moment on its way to England of the weight of nearly 
34cwt, Fora distance of eleven miles of the twenty which form 
the length of the Val Malenco there is a carri road, but 
beyond that the ascent to the mines is by following mere goat tracks, 
and as the slope of the mountains is steep, the labour of bringing 
the mineral to tho road in the bottom of the valley is very — 
For a long time the opinion was held that at a certain depth, 
greater or less according to circumstances, the veins of asbestos 
gradually lost themselves in the serpentine rock, but recent 
experience has proved the fact that if the direction of the vein be 
followed it will be again met with. The work is carried on by 
means of shafts and galleries, dynamite being used for blasting 
P We also find the fibre at the greater depths of better 
qua. ity, being less indurated than that nearer the surface. I come 
now 

The mining of Canadian asbestos.—And in dealing with this part 
of my subject, although I have visited all the principal asbestos 
mines in Canada and studied the subject of asbestos mining in 
that part of the world as well asin Italy, I shall avail myself in 
the few remarks I may have to make of the researches of Dr. Ells, 
of the Geological Survey of Canada, whom I have the pleasure of 
knowing. Dr. Ells and other Canadian authorities state that the 
mineral asbestos proper—the Italian variety—belongs to the horn- 
blende group of minerals, while that which is produced in Canada 
at the present day under the head of asbestos is in reality not 
as' proper but a serpentine rock called chrysotile. This 
occurs in veins in certain portions of the great belt of serpentine 
rocks of the Eastern Townships of Quebec, especially in portions of 
the Townships of Thetford, Ireland, Coleraine, and Wolfetown. 
It is stated, in the Mining Manual for 1891, that although asbestos 
was known at many points in Eastern Quebec more than thirty 
pa ago, and was exhibited at the International Exhibition in 

mdon in 1862, no attempt was made to work the mineral for 
some eae The credit of the discovery of the Thetford area is 
}¥ bably due to a French-Canadian named Fecteau, and following 
up his discovery certain areas were secured from the Government 
by private parties. The value of the mineral was not at first 
recognised, and in the first year of mining operations, 1878, only 
50 tons were taken out, for which a ready sale was not at first 
obtained, The publication of the prospectus of the United Asbestos 
Company in the year 1880, referred to further on, gave a great 
impetus to asbestos began. | enterprises, and new companies 
obtained tracts of rocky land in the townships of Thetford and 
Coleraine, and began the work of exploration and mining, the 
result being that from the year 1884 to the present time, large and 
increasing quantities of asbestos have been exported from Canada, 


a large proportion of which, however, would be of the qualities 
known as second and third grades, and used largely in the United 
States for covering steam boilers and pipes, roofing, building, and 
other purposes. Although asbestos mining and prospecting in 
Canada has continued for fourteen years and the areas of serpen- 
tine are very extensive, the portions in which asbestos of good 
anny or in paying quantities is found are in comparison so small 
that mining operations are practically confined to two centres only 
a short distance apart. These places may be reached in a few 
hours from the city of Quebec by train on the Quebec Central 
Railway, which runs through the heart of the asbestos mining 
district at Thetford and Black Lake stations, about midway 
between Quebec and Sherbrook, at which point train may be taken 
to Montreal or the South, 

In the asbestos-bearing rock proper the veins of asbestos are 
seen, without any special arrangement, intersecting the mass of the 
rock generally in every direction, In size they range from mere 
threads sometimes close together, as in the specimen here, toa 
thickness of lin. to 2in., and, very occasionally, 3in. to din. The 
asbestos from these larger sized veins, provided it contains no 
serious impurities, is cl as grade No. 1, and is used for 
spinning and weaving; the shorter stuff and such as contains 
impurities is classed as No, 2 and No. 3respectively. These latter 
grades, as I have already pointed out, are used principally in the 
United States for millboard, boiler and pipe covering and other 
purposes. Hand labour, which we are obliged to employ in Italy, 
owing to the difficult nature of the ground, has been largely 
superseded in Canada by the use of steam derricks, drills worked 
by compressed air, and other appliances. When a block of 
ae rock has been displaced by the usual methods 
employed in blasting, the pieces are broken up, barren rock 
removed to “dumps” or waste-heaps, and the remainder passed 
throvgh the process of ‘‘ cobbing,” whereby the remaining rock is 
removed, and the asbestos exported in the form in which you see 
it here, and ready for the manufacturer, The third part of my 
subject deals with 

The manufacture and uses of asbestos, and here I suppose we must 
give our friends of the Encyclopwdia—the ancient Greeks and 
Romans—the credit of having been the first to make asbestos cloth ; 
but there is nothing on record to prove that it was made or used 
on what we should term a commercial scale. I believe that 
asbestos was used in the United States in the year 1868 or 1869, in 
connection with the manufacture of roofing felt and cement ; but it 
was reserved for some enterprising Scotchmen to first bring asbestos 
to the notice of engineers in this country. In this connection I 
should not omit the names of Mr. H. R. Robson, of Glasgow, and 
the late Mr. Walter McLellan, of the well-known Glasgow engineer- 
ing firm. These gentlemen—with whom I was afterwards for 
several years iated in ction with the asbestos industry— 
having satisfied themselves as to the commercial value of asbestos, 
formed a company in the year 1871 called the Patent Asbestos 
Manufacture Company, established a works in Drummond-street, 
Glasgow, and commenced operations. I have already shown you 
how about this time the priest Corona, the Marquis di Baviera, 
Signor Albonico—the present manager of our Italian mines—and 
Messrs. Furse Brothers, of Rome, were actively engaged in 
securing oe and concessions to work asbestos from the 
Communal authorities in Italy; and when a few years later 
another company called the Italo-English Pure Asbestos Company, 
of London, came into existence, backed by powerful influence, 
secured extensive mining rights and established a manufactory in 
Turin, keen competition for supremacy commenced. The result 
was that all these companies were amalgamated in the year 1880 
by the formation of the United Asbestos Company, under the 
presidency of Sir James Allport, of the Midland Railway. 

I will briefly state the process of manufacture, and in doing this 
will refer mainly to the Canadian asbestos. The Italian fibre is 
more difficult to deal with, and requires special machinery. As we 
have recently effected further improvements in our mode of treat- 
ment, - will understand my reasons for a little reserve on this 
part of my subject. Our works are divided into several depart- 
ments. First there is the sorting and opening department, where 
the crude asbestos is dealt with. The blocks of fibre or “ rock,” 
as seen here, are crushed and opened up in special machines in 
such a way as not to destroy the fibre, and are passed thence to 
‘‘shaking” machines, where the long fibre is separated from the 
short, and particles of rock removed. The long fibre suitable for 
— into thread is then taken into the carding and condensing 

epartment, and the short to the millboard and _boiler-coveri: 
department e treatment of the long fibre in the carding an 
condensing department is very similar to that in a textile factory, 
but its appearance would be scarcely encouraging to one who had 
been accustomed to wool or cotton. These latter staples examined 
under the microscope exhibit a notched or serrated appearance, 
which explains the ready way the material clings together when 
twisted. The peculiar nature of asbestos presents difficulties which 
are rendered more evident when its behaviour in the machines is 
watched ; but these difficulties are overcome by special appliances 
tached the densing hi As the fibre comes from 
the condensers in the form of silver or condensed thread without 
any twist, it lightly folds itself in cans placed there to receive 
it, and is then taken to the spinning and doubling department, 
»where it is twisted into threads of every degree of fineness 
required. The thread then passes to the weaving and braiding 
department, where it is made into various forms of yarn packings, 
also into tapes and cloth. The cloth is then taken to the india- 
rubber department, where it is proofed and made into what is 
known as asbestos and india-rubber woven sheeting, tape and 
rings for steam and other joints, and also into rolled cloth and 
square block packings for glands, 

This brings me to an important matter to which I should like to 
direct your particular attention. Recognising that in these days 
of fast steaming and high pressures it is of supreme importance to 
marine engineers that they should have jointing and packing 
materials upon which they might place reliance, we produced six 
or seven years ago a combination of asbestos and metallic wire 
which, with further improvements recently effected, fully answers 
our expectations. Attempts had been previously made in this 
direction, but the results were not considered satisfactory, inasmuch 
as the asbestos-metallic cloth to which I refer was simply woveneither 
with a wire warp and asbestos weft, or with alternate threads of 
asbestos and wire. We enclose, by an improved method recently 
es a fine brass wire in the centre of every thread of asbestos in 
both warp and weft, thereby adding very largely to the strength of 
the cloth, while the wires are completely protected by the asbestos. 
This material is known as the ‘‘ Victor” Metallic Cloth, and being 
made into tapes and all sizes and shapes of joints, as well as into 
round and square packings, is now largely used with satisfactory 
results by marine engineers and others, &o dense and close can we 
now peso ng from this material that itis being largely supplied 
for hydraulic work, and I have here two small rings which have been 
tested up to pressures of 2500 1b, and 3500 Ib. to the square inch 
respectively. Another form of joint to which I should like to 
direct attention is the ‘‘ Salamander” joint recently patented. 
These joints have two concentric rings made from the metallic cloth 
to which I have just referred. The rings are sustained by a suitable 
metal ring, the vertical wall in the centre of which forms a partition 
between them, and absolutely prevents the possibility of displace- 
ment byeither steam or moisture, By this arrangement, in fact, a 
double self-sustaining joint is made in place of the ordinary one. 
There is a great diversity of — as to the utility of india-rubber 
cores in gland Lemmy pe If the cores are properly made, and are 
of the — quality of rubber, there may be a good deal to be said 
in their favour, but my opinion is that the use of inferior rubber is 
detrimental to the packing. Metallic cores are being tried, but I 
cannot see the use of a core at all unless it has some degree of 
elasticity, None of those I have seen contain this quality ; some 
are practically solid and others collapse completely under pressure, 
Ihave been making experiments lately in this direction, and have 
so far succeeded as to lead me to hope that I may shortly be able 

















to submit an elastic metallic core packing to the practical judg- 
ment of marine engineers. 

The manufacture of asbestos millboard is somewhat similar to 
that of ordinary cardboard. After some preliminary treatment, 
the asbestos fibre is run with water into the tanks of beating 
engines. Each of these tanks is provided with a rotating heater, 
which maintains a thorough circulation, taking up the fibre, open- 
ing and drawing it out, and then sending it forward to be soaked 
for a time until it comes round again to the beater. The binding 
ingredients are here added and thoroughly mixed with the fibre, 
when the pulp is passed into the vat of the millboard or paper 
machine, where it is kept in a state of agitation until graduallydrawn 
off, The water passes through a fine wire gauze on a revolving 
cylinder, leaving a thin coating of pulp on the cylinder. This is 
then transferred by means of an endless band to a second rotating 
cylinder, where it gradually accumulates until the desired thickness 
has been reached, It is finally cat across and removed in the form 
of a square sheet of millboard, As the sheets contain a large per- 
centage of moisture, they are next placed between sheets of zinc 
and passed under hydraulic pressure and then hung in drying 
rooms, They are again pressed and their edges trimmed, when 
their manufacture is complete. 

I now come to the boiler-covering department, where the short 
fibre and powdery asbestos is worked up with other suitable ingre- 
dients into a non-conducting composition for covering steam 
boilers and pipes. Great improvements have been effected in this 
composition in recent years. The use of asbestos for this purpose 
has been criticised in some quarters lately, where it was desired to 
supersede it with other materials, and an attempt was made to 
show that asbestos was, after all, a bad non-conductor of heat. 
Now, after years of study of this subject, I may perhaps be 
allowed to say that much depends, firstly, upon the kind of 
asbestos used, and, secondly, upon the composition of the ingre- 
dients used with it for lightening it and for binding purposes. I 
venture to assert that with proper manipulation and application 
asbestos composition will compare favourably with any other 
known material as regards its power as a non-conductor of heat, 
while its indestructible nature is certainly a point worth con- 
sideration. ; 

Quilts are now being introduced. The weight of the covering 
is only 141b. to the square foot. It is easily applied, and may be 
removed and replaced without trouble. It has been carefully 
tested as a non-conductor, and found to give excellent results. 
We have already supplied several mattresses of this class to ship- 
builders in this country. The surface can either be painted like 
the specimens submitted, or they can be covered with sheets of 
zinc, The latter has been done in some of the cases to which I 
have referred. 

I may here allude to asbestos paint, in which a considerable 
quantity of asbestos powder is used. These paints were patented 
by us and introduced in November, 1881, and are of two principal 
kinds, First, asbestos fireproof paint, suitable for rough wood- 
work, such as joists, rafters, beams, stairs, warehouses, and 
wooden structures of all kinds. I might, if time permitted, 
mention many other instances where the spread of fire has been 
prevented, but will now briefly allude to the asbestos oil paints. 
These are fire and acid resisting, but not quite fireproof. One 
special kind, however, will be of interest to marine engineers, viz., 
asbestos funnel paint. It resists great heat, as well as the action 
of sea-water. When first introduced in an experimental stage, it 
proved less satisfactory than could have been desired, but the 
difficulties have row been overcome, and its use is steadily 
increasing. 

Will you bear with me while I refer to one other matter which 
I think will interest you. I refer to bunker fires. You may 
remember that Professor Lewes read a paper before the British 
Association in August last on the ‘‘ Spontaneous Ignition of Coal.” 
In the course of his remarks he said that bunker fires, which were 
becoming very frequent on some of the fast liners, were due 
entirely to rise of temperature from the bunker bulkheads being 
too close to the hot-air upcast shafts from the boilers and furnaces, 
and he said that he thought the necessary safety could be obtained 
by having a thin water jacket between the smoke-shaft and the 
bunkers. Now, I hold that asbestos will better answer the purpose. 
With asbestos on the uptakes and funnels to keep the heat in, and 
on the bunkers to keep it out, and with ordinary ventilation of 
the space between the two, all risk of fire would be removed. If I 
were to refer to the numerous other articles into which asbestos is 
manufactured, I should only weary you. Twelve years ago only 
three or four distinct kinds of goods were made ; now we turn out 
over a hundred varieties. Asbestos twenty-five years ago was 
practically only known in the laboratory of the chemist or mineralo- 
gist. It now finds its way in one form or another into almost every 
workshop where steam is employed. I am being constantly 
asked to advise as to its suitability for a variety of operations, and 
it seems likely that its use will continue to extend, 








LEEDS ASSOCIATION OF ENGINEERS. 


THE THEORY OF THE MODERN GAS ENGINE, 


At the last monthly meeting, held in the lecture-room, the 

resident—Mr. Robert Lupton—in the chair, Mr. Geo. W. Black- 
Sooe~tien. secretary—presented the report and balance-sheet 
for the year ending October 3lst. It showed a considerable im- 
provement in the financial position of the Association and a 
further increase in membership, 

Mr. W. Norris, M.I.M.E., of Lincoln, read his second paper on 
‘The Theory of the Modern Gas Engine.” He dealt with the 
four-cycle gas engine, and compared it with the besttype of modern 
compound condensing steam engine, contending that the former 
was decidedly the more efficient. He stated that Lord Armstrong 
said some eleven years ago that if the entire heat energy of a 
good condensing steam engine be divided into ten equal 
parts, roughly speaking two parts escape by the chimney, one 
is lost by jation and friction, six remain unused when the 
steam is discharged, and one only is realised in useful work. In 
other words, 90 per cent. of the heat energy of the fuel is lost. 
Speaking of the losses in the gas engine, Mr. Norris said the loss 
of heat to the jacket water depended on the difference of tempera- 
ture between the gases in the cylinder and the water in the jacket ; 
the extent of surface exposed to the heated gases and the cooling 
water; the time the gases are allowed to be in contact with the 
walls of the cylinder and the thickness of the metal forming the 
body of the cylinder. In some engines there is a saving of from 7 
to 10 per cent. due to the diminished loss of heat by using jacket 
water at 158 deg. Fah., against 64deg. Fah. It must not, however, 
be supposed that increase of temperature of jacket water will 
always conduce to economy. He showed that increase of 
velocity of expansion coming more rapidly in combustion gave 
rise to great pressure and diminished loss of heat through 
cylinder walls. The loss in discharging the gases at high 
temperatures could only be reduced by increasing the range 
of expansion, and so reducing the temperature of the gases. 
Compression reduces the losses and increases the efficiency in gas 
engines by allowing the expansion of the gases to be carried toa 
much greater degree and reducing the surface in contact with the 
heated gases. If the mixture of airand gas contains more than 
66 per cent. or less than 25 per cent. of gas, it will not explode. 
In the former case it will not ignite and in the latter it burns 
quietly away. Speaking of the results obtained from a 16 effective 
horse-power Robey gas engine, the average pressure is 7515, per 
square inch ; terminal pressure, 24 1b. ; efficiency of heat turned into 
work, 21 per cent.; rejected in jacket water, 44 per cent.; rejected 
in exhaust, 35 per cent.; working with gas having a calorific value 
of 601 B.T.U. The actual heat supplied to this engine amounts 
to 12,100 thermal units per indicated horse-power per hour, 
which corresponds to 21 per cent. of absolute efficiency. The 
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efficiency of a perfect engine working betweer. the same tempera- 
tures as those calculated for this engine would be 81 per cent. 
He next spoke of automatic tube ignition, which has been 
known scime thirty years, although only turned to practical use 
about ten years ago. After some years of careful experimenting, 
he had come to the conclusion that there is no known method of 
igniting a compressed charge of gas, and which admits of obtain- 
ing the same results, as by simply forcing a charge of gas and air 
into a tube always open to the cylinder. Speaking of larger 
power gas engines, the lecturer showed photographs and 
drawings of an 86 effective Robey gas engine, which working 
in conjunction with a gas plant, will work on a consumption of 
1\lb. of anthracite coal per effective horse-power per hour. 
Starting gear was used on these large engines known as 
Richardson and Norris’ double-acting pressure starters. A 
reservoir is charged with compressed air by a small compound 

ump to' 95lb. per square inch, and when the crank is on the 
instroke compressed air is allowed to rush in until the piston has 
travelled five-eighths of its outward stroke, and then automatically 
cut off. Two impulses is sufficient to start with a loadon. Speak- 
ing of the gas engine of the future, he thought it would have a 
gradual combustion, or be what is better known as the flame 
engine. By the aid of a blackboard he showed what actually took 
place in an engine of this type; the various points of cut-off, the 
comparative low maximum effective pressure, and the very high 
average pressure were clearly shown. 

A discussion followed, in which Mr. R. H. Wood remarked the 
difference which existed in the use and application of the water- 
jacket in the case of the steam engine and in the gas engine; in 
the case of the latter, it being essential as it was with the Maxim 
gun. Mr. Drake referred to the difficulty of getting gas of sucha 
uniform richness as to explode at the precise moment the piston 
was at the bottom of its stroke, and was not sure that the timing 
valve was not the best. 

Mr. Towler thought that the steam engine should hold its own 
against even so formidable a rival as the gas engine, especially in 
the case of high powers. 

Mr. Blackburn spoke of the value of a quick expansion in pre- 
venting loss of heat through the jacket. 

Messrs. Lupton, Atkinson, and Tempest also spcke, after which 
Mr. Norris replied to the various criticisms of the various speakers, 
and a vote of thanks to this gentleman, proposed by Mr. Towler, 
and seconded by Mr. Blackburn, was carried with enthusiasm. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Drainage.—A project is on foot to drain the great Kankakee marsh 
in Indiana, to fit 1t for cultivation. The area is about 400,000 
acres, running south-west, and being about 80 miles long by 1 to 
20 miles wide. Through the middle of the marsh runs the Kan- 
kakee River, a broad, shallow, and winding stream, and the edge 
of the marsh is well defined by sand ridges. The soil is a rich 
vegetable loam, and the river bed is composed of sand and gravel. 
The small portions which have been drained by private enterprise 
have proved very productive, but it is impossible to carry out any 
general system of drainage except by the united action of the 
landowners. In 1881 a report was made on a project for a canal 
through the marsh, with lateral drainage channels. The length of 
the river, measured along its windings, is 200 miles, with a fall of 
4in. per mile and a velocity cf 14 miles per hour. The canal would 
reduce the distance to 85 miles and give a fall of 12in. per mile. 
It was to be 27ft. wide at bottom, 45ft. wide on top, and 6ft. deep. 
The present project, however, is to leave the river channel intact, 
merely cleaning out the drift and weeds and cutting off a few 
bends. Ata distance far enough back from the channel to leave 
an ample cross section of waterway for flood discharge, dikes are 
to be built on each side of the river to prevent the floods from 
overflowing the marsh. Drainage ditches, or possibly dykes, will 
be constructed around the edge of the marsh to keep out the 
water from the higher lands, and the enclosed land will then be 
drained by dredged ditches running in the general direction of 
the slope of the marsh, which is 1°3ft. per mile towards the west. 

Compound locomotives.—The Pittsburg Locomotive Works have 
brought out a two-cylinder compound of the ten wheel type ; i.e, 
having six coupled driving-wheels and a-four-wheel leading truck. 
It can be worked either simple orcompound. Cylinders, 19 x 26in. 
and 29 x 26in. ; driving-wheels, 4ft. Sin. diameter; driving-wheel 
base, 11ft.; total wheel base, 2lft. 8in.; weight on driving-wheels, 
95,000 lb.; total weight, 120,000 lb. In working ‘‘simple” the 
reducing valve automatically admits enough steam to the larger 
cylinder to do the same work as in the smaller cylinder, and thus 
equalise the pressure. A four-cylinder compound locomotive has 
been designed by a master mechanic on the Reading Railroad, who 
expects to have one built for the World’s Fair traffic, and claims 
that it will be capable of extremely high speeds, even up to 100 
miles per hour. It is to be of the eight-wheel type, ¢.c., with four 
coupled driving-wheels, and a four wheel leading truck. The 
engine will have Sft. driving-wheels and weigh about 100,000 lb. 
There will be two outside cylinders, and two inside cylinders cast 
in the saddle; but as this arrangement will involve the use of crank- 
axles, which are not favourably regarded on American railways, the 
new type is not likely to become anything more than experimental, 
like other high ——a engines, most of which have failed to come 
up to expectations in service. The Webb three-cylinder compound 
on the Pennsylvania Railroad made a measured mile in 65 seconds 
recently, with two cars, as against 63 seconds by a Baldwin four- 
cylinder compound, and 53 seconds with a Schenectady two- 
cylinder compound. 

Track tanks.—When the Baltimore and Ohio Railroad instituted 
its express service between Philadelphia and Baltimore, involving 
regular speeds of fifty-five miles an hour, it was decided to take 
water from track tanks. The tracks or tanks are 1200ft. long, 
necessitating the levelling of grades for that distance. For this 
length the hewn ties were replaced by sawed white oak ties 
8in. by 9in., boxed out l14in. for a width of 19in. at the middle, 
to form aseat for the troughs. The troughs are of steel plates 
jin. thick and 15ft. long. They are 6in. deep and 19in. wide, with 
an angle iron l}in. by l}in. rivetted on each side, which rests on 
the ties and is secured to them by ordinary track spikes. The 
troughs were made at the shops in lengths of 30ft. At each end is 
an inclined plane 13ft. long to raise the scoop, and prevent damage 
in case the fireman should fail to raise it. To keep the water free 
from ice in winter, steam is taken by a 2}in. pipe from the dome of 
the boiler at the pumping station, and a lin. pipe led along the 
trough with a cross at intervals of 45ft. A check valve prevents 
the back-flow of water when the steam is turned off. A 25-horse 
power boiler is used during the warm weatber, and an 80-horse 
power boiler during the cold weather, when steam is let into the 
troughs. The water is pumped to an elevated tank of 30,000 to 
40,000 gallons capacity, 28ft. above the track, and mee constantly 
fuil. A 3}in. supply pipe runs to the trough, with a branch enter- 
ing the trough at the centre, and one at 200ft. from each end. 

Street railway track.—In a paper read at the annual meeting of 
the American Street Railway Association it was recommended that 
the earth should be excavated Sin. below the ties or sleepers, 
rolled with a steam-roller, and then covered with Sin. of cinders, 
broken stone, slag or gravel, also well rolled. Wooden ties were 
preferred 5x Sin., spaced 27in. centre to centre, with wider ties at 
points. The long life of wood when buried Sin. or more was given 
as an argument against metal ties. For rails the strength depends 
chiefly on the weight and on the height and thickness of the web. 
The girder rai] was r ded on t of its advantages in 
securing good joints. The durability depends upon the height of 
head above the lower flange, and the centre-bearing form of head 
was recommended, because with a flange on each side the head is 
kept free from dirt. Grooved rails were said to be unsuited for 
straight track, owing to the liability to clog with dirtandice. The 








use of chairs to bring the rail up to the required level was not 
considered advisable, a deeper rail being preferred, and in all cases 
provision should be made to prevent the girder rails from tipping 
over, which is done better by outside braces than by tie-rods. 
Supported rail joints were preferred to suspended joints, and even 
joints to broken joints. They should be spliced with 26in. splice 
bars and six bolts. The space along the web of a girder rail should 
be packed with clay to prevent the sand bed of the paving working 
up into it and allowing the pavement to settle. 

New York State canals.—The amount of freight carried this 
season will be unusually small, the total probably not exceeding 
4,000,000 tons, the lowest figure since 1860. In 1860 the total 
amount carried was 4,650 214 tons, which increased to 6,673,370 
tons in 1872, dropped to 4,172,129 tons in 1875, 4,781,784 tons in 
1885, and 6,457,656 tons in 1886. In 1890 the total was 5,246,102 
tons, while for the seasons of 1891 and 1892, up to the third week 
in October of each year, the totals were 3,672,828 and 3,379,118 
tons respectively. The statistics presented at the recent canal 
convention showed the importance of the canals for carrying the 
enormous quantities of grain, and for keeping the railway rates 
within reasonable limits, these rates being raised every year as soon 
as the canal season is closed. A practical proof of the importance 
of the canal transportation in itself, and as a regulator of freight 
rates, is shown by the recent request of the New York Chamber of 
Commerce that the official closing of the Erie Canal be delayed as 
long as possible this year on account of the grain blockade. The 
canals are in good condition, and very few breaks have occurred. 
The deepening and widening of the Erie Canal is contemplated, 
and the State legislature is to be petitioned to make an appropria- 
tion for establishing electric traction, preferably by the use of 
overhead wires, in order to increase the speed of transit. Electric 
motors would occupy less space than the steam engines used on 
the steam canal boats, and the project is considered to be quite 
feasible. 

United States Navy.—The protected steel cruiser Cincinnati was 
launched on November 10th at the Brooklyn navy yard. In 
December the Navy Department will award contracts for a sea- 
going battleship of 9000 tons displacement and an armoured 
cruiser of 8000 tons. The former is to Lave a sea speed of 16 
knots and the latter a sea speed of 20 knots, a bonus being given 
in each case for every quarter of a knot beyond this specified 
minimum. The battleship is styled “seagoing” on account of her 
greater steaming radius than the coast defence battleships, which 
is effected by providing a much larger bunker space than in the 
battleships Massachusetts, Indiana, and Oregon. The armoured 
cruiser Brooklyn is to have three smokestacks, 100ft. high from 
the grate level. 

Plate girder drawbridge —The Norfolk and Western Railroad has 
recently built a new double-track plate girder swing bridge across 
the Dismal Swamp Canal. It is a deck bridge of four girders, 
120ft. long, supported on a turntable, the pivot bearing being 
76ft. Gin. from one end and 43ft. Gin. from the other end. The 
turntable bas six carrying wheels, and the bridge is operated by 
hand. The pivot pier consists of an iron cylinder, resting cn piles 
and filled with concrete. The abutments are of granite masonry 
on piles. The main girders have gin. web plates, 6ft. 10in. deep, 
with stiffeners of two angle irons. The top and bottom chords 
are “eo each of five cover-plates, ldin. wide, and two angle 
irons. The short arm carries a brick and concrete counterweight 
of 130,000 1b., and the total weight of bridge ready for trains is 
200 tons. The width over all is 20ft. 8in. Each girder was carried 
250 miles on four flat cars, 34ft. long. 











LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 7th inst., the petroleum steamer American, 
built by Palmer’s Shipbuilding and Iron Compay, of Jarrow, for 
the American Petroleum Company, of Rotterdam, was taken on 
her trial at sea. She is 345ft. between perpendiculars, 43ft. 10in. 
beam, and 29ft. lin. moulded depth. The machinery is placed aft, 
and consists of engines 27in., 44in., and 72in. by 48in. stroke, and 
two large double-ended boilers, which are fitted with Fox’s furnaces. 
The vesse] has been built under special survey, and has taken the 
highest class both at Lloyd’s and Bureau Veritas, having been 
specially designed for the carrying of petroleam in bulk by Messrs. 
Flannery and Blakiston, of London and Live l, who have also 
superintended the vessel and her machinery during construction. 
Four runs were made on the measured mile in rough weather, with 
vessel fully loaded with over 5000 deadweight, and a mean speed 
of 114 knots was attained, the indicated horse-power developed 
being 2180 on sixty-six revolutions per minute, and 1601b. average 
boiler pressure. The vessel is supplied with a double set of 
Worthington’s powerful steam pumps for discharging the cargo, 
steam steering and winches. She is fitted with electric light 
throughout, After the trial the vessel immediately proceeded to 
New York. 

H.M.S, Jason went out for her natural draught eight hours’ trial 
on Thursday, December 8th, when the following results were 
obtained with the vesse] trimmed :—Forward draught, 8ft. 6in.; aft 
draught, 11ft. 6in.; mean, 10ft. Mean results:—Air pressure in 
stokeholds, 0°8; vacuum, 24 starboard, 244 port; revolutions, 216 
starboard, 224 port; indicated horse-power, 1305°4 starboard, 
13678 port; combined mean, 2673 2; speed, 19 knots. The con- 
tract power was 2500. Up to the end of the seventh hour there 
was a much greater excess of power in hand; but to save time, on 
account of the darkness and weather, it was deemed prudent to 
start burning down before the end of the eighth hour. The same 
vessel went out for forced draught trial on Taesday, December 
13th; but owing to priming, commencing even at lower powers 
than the mean of the previous trial, through the character of the 
water, the contractors wisely abandoned the attempt, and decided 
to re-fill with fresh water before the trial. But at such times as a 
spell of higher speed, ¢ ¢., about 250 revolutions, could be obtained, 
everything showed the machinery to be of the most satisfactory 
kind, and highly creditable to the company responsible for their 
design and construction. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The annual meeting of the above Assuciation was held on Decem- 
ber 3rd at the Midland Institute, Birmingham. Mr. A. Driver, 
president, occupied the chair, and was supported by Mr, J. Floyd, 
vice-president. After the ordinary business had been ducted 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE quietude observable last week on the Birmingham Exchange 
was repeated here to-day, Thursday. Alike as regards attendance 
and the amount of business done, the report is an easy one. Iron- 
masters are evidently finishing off the orders which they have in 
hand at the finished ironworks, and no additions of any account 
are anticipated this year. The last fortnight of the year is always 
a slow time in the local iron trade, consumers restricting their 
purchases to hand-to-mouth requirements, and new business being 
at a discount, 

Nothing much is now expected to be done until the new year, 
since buyers decline to anticipate 1893, and prefer to remain 
dormant. It is however, satisfactory, that most of the works are 
able to find the hands something to do, and the better reports this 
week from the Cleveland market have a good effect. At the chief 
establishments rather less than the ordinary output of iron is 
reported, but there are instances where full operations will be con- 
tinued up to Christmas in execution of orders still upon the books, 
One of the best features is the restart during the past few days 
of the Old Level Ironworks, Brierley Hill. These works are the 
oldest in South Staffordshire. 

A set-off to some extent against this restart is the stoppage of 
the Beaver Ironworks, Wolverhampton, of Messrs. Isaac Jenksand 
Sons. But this stoppage is understood to be due to the existing 
slackness in the sheet iron trade, and is to be regarded as only a 
temporary arrangement. Of late, orders have been very slow in 
coming to hand in the sheet trade throughout the entire district, 
and few works have had more than a week's or a fortnight’s work 
in band at any one time. 

Prices in the finished ircn trade are without much alteration on 
the week, marked bars being still quoted at £8 to £8 12s. 64, 
second-class sorts £6 15s. to £7, and common £5 15s. to £6 and 
£6 5s, Good merchant bars are £6 10s., and are in fair demand, 
There is very keen competition just now from the North Stafford- 
shire bar iron makers, whose agents are offering iron at 5s. per ton 
less than they would have accepted a month ago. This competition 
is especially felt by the local makers of tube strip, and the cheaper 
sorts of chain and fencing iron. Hoops are unchanged at about 
£6 10s, to £6 12s.6d. easy, and gas strip is £6 and occasionally jess, 
Sheets are quoted £6 15s. to £7 for singles, £7 58. to £7 10s, 
doubles, and £8 easy for lattens. ce: 

Satisfaction is expressed at the nature of the Board of Trade 
returns for November. They shew that the total quantity of iron 
and steel exported during the month was 230,618 tons, as compared 
with 221,315 tons in the corresponding month of 1891—an increase 
of 9303 tons, or just over 4 per cent, The value of the month's 
exports was £1,753.669, as against £1,802,447—a decrease of 
£48,778, or about 27 per cent. During the past eleven months 
there were exported 2,514,049 tons, as compared with 3,018,026 
tons in the corresponding period of 1891—a diminution of 503,977 
tons, or just over 16 per cent. The value was £19,934,442, as 
against £25,007,291—a drop of a little over 20 per cent. Among 
the iron exports proper, the value of the November exports, as 
compared with those for the corresponding month in 1891, show no 
specially noticeable fluctuations. The totals under six heads 
evidence an increase, that of railroad iron having made a notice- 
able advance—slightly over 20 per cent. Hoops and sheets, which 
register an augmentation of 23 per cent. in the October returns, 
show a rise of 26 per cent. this time. Pig and puddled iron has 
gone back over 8 per cent., while bar and angle has receded nearly 
25 per cent. The exact figures are :— 


Months of November. Eleven months. 
92. 1891. 1892. 


Iron. 1891, 18 
£ £ & 4 
Pig and puddled 190,857 174,083 2,059,108 1,858,770 
Bar, angle, &c. .. 118,485 85,561 .. 1,847,889 1,050,100 
Railroad ‘oe Ope 144,836 181,656 8,647,211 2,015,605 
a: esse. 100,389 55,0938 1,049,672 732,587 
Telegraph do. .. 25,143 39,993 .. 1,889,046 871,631 
Cast and wrought 336,246 853,044 .. 4,405,549 4,081,581 
Hoops, sheets, &c 96,048 121,850 1,170,195 1,163,846 
Oldiron .. .. 18,629 . 336,367 291,832 
Steel (unwrought) .. 145,490 184,220 1,561,943 .. 1,592,256 
Machinery .. .. 974,585 .. 922,813 10,966,259 .. 10,665,964 
Steam engines .. 298,042 .. 265,859 8,616,828 2,967,386 


The total weight of copper exported last month was 125,624 cwt., 
as against 116,213 for November, 1891, an increase of 9411 cwt., 
or over 9 per cent. Its value, however, was £314,684, as compared 
with £327,156, a decrease of £12,472, or over 34 per cent. For the 
eleven months the quantity exported was 1,342, 909 ewt,, as against 
1,212,612 cwt., an increase of 17 per cent. ; while the value was 
£3,452,730, as against £3,556,186, a decrease of nearly 3 per cent. 
Unwrought copper increased on the month’s returns about 3 per 
cent. ; wrought copper fell 5 percent. ; brass went up about 2°7 
per cent. 

The pig iron trade just now presents a marked contrast to the 
condition of affairs which prevailed at the close of 1891. Durin, 
December of that year a pig iron famine occurred in Midlan 
qualities, the production being 6000 tons per week less than the 
average, and about twenty more furnaces being idle than usual. 
Makers of Derbyshire, Northampton, and Lincolnshire brands 
were then being pressed for deliveries, which they were unable to 
effect. Although scarcely any additional furnaces have been 
blown in, yet present supplies are very abundant. Prices this 
week are maintained at 43s, to 44s, for Northamptons, 44s. to 45s. 
for Derbyshires, and 47s. for Lincolns, Staffordshire pigs are 36s. 
to 37s. for cinders, 45s. to 46s. for part mines, and 60s, easy for all 
mines. Hematites are 58s. 6d. to 60s. for forge sorts. 

It is officially announced that no alteration in the wages of 
ironworkers at the mills and forges having been made as the 
result of the recent prices declaration of the accountants to the 
Iron Trade Wages Board, the wages of blast furnacemen will also 
remain as at present up to the first ‘‘ making-up” day in February, 

93. 

The Miners’ National Federation have called a special conference 
to be held in Birmingham on January 9th and two following days, 
to discuss the Miners’ Eight Hours, Employers’ Liability, and 
Mines Amendment Bills, and the general wages question. The 
annual conference of the Federation will be held on January 12th 
and two following days, in Birmingham, when important mining 





the election of officers for the ensuing year was proceeded with. 
The retiring president, vice-president, Mr. J. Floyd ; treasurer, 
Mr. J. F. Crockatt. and the following four members of committee, 
viz.:—Messrs, H. Winwood, F. Boham, J. Mills, and J. C. Bayliss 
were unanimously re-elected to their respective offices, Mr. E. 
Barnes was elected auditor, ex Mr. F. Page, and Mr. L. O’Brien 
was re-elected secretary. An important item was next considered, 
namely, the proposed change of meeting place. After consider- 
able discussion it was decided that the future meetings of the Asso- 
ciation be held in the Grand Hotel, Colmore-row, Birmingham. 

Tue Execrric Licnt at St. Pancras,—An interesting and 
important report on the introduction of electric lighting into Saint 
Pancras as a municipal undertaking, showing the cost and the 
financial and general results of the first mee working, has been 
prepared by Mr. Thos, Eccleston Gibb, the clerk to the Vestry, 
who has for years taken a leading part in this work, The results 
reflect very great credit upon the Vestry and upon Mr, Henry 
Robinson, M. Inst. C.E., by whom the works were planned and 
carried out. The first year’s working shows receipts for current 
supplied of £7620, and the expenditure for producing it £6552, 
leaving a balance of £1068, This is a very remarkable result con- 
sidering the business was necessarily very small, and the success 
of the installation has made it necessary to make extensions and to 
prepare plans for a still further extension. 





will be considered. 

The strike in the ironplate working trade in Birmingham, Wolver- 
hampton and district, against the notice of the masters for a 
discontinuance of the present 10 per cent. bonus, continues, In 
reply to the offer of the Mayor of Birmingham to arbitrate, the 
following reply has been sent:—‘'The employers respectfully 
submit that this is not a case for arbitration, inasmuch as the 
greater part uf the workmen in the trade are, and have been for 
upwards of three years, working without the ten per cent. 
bonus. The employers have a precedent for the course they are now 
taking in the action of the wovkmen three years ago. e@ books 
were then full of orders, and it was “ger at the same time of 
of the year, and with the eame length of notice, that the advance 
was demanded,” 

In connection with the business doing in welded tubes to act as 
telegraph posts for foreign telegraph service, referred to last week, 
I — state that the tubes are made of strip iron and welded, and 
are shipped for South America, in convenient lengths, to be erected 
on arrival, One firm is credited with having the contract for a 


sufficient number of posts to cover no less than 1000 miles of 
telegraph systems. A little work of the same character is under- 
stood to be under execution to carry the wires in connection with 
electric tramways, both at home and abroad. A fair amount of 
business is being done in the manufacture of steel strip for special 
gasworks plant, and in scme cases where great pressures have to 
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be sustained, 8 1 qualities of strip are being sought for from 
this district and Scotland. ; 

For axles and ordinary railway rolling stock requisites and 
fittings, slightly better orders have recently been placed. 

It may be interesting to state that Mr. Richard Tangye and his 
sons, Messrs. Lincoln and Arthur Tangye, have left England on a 
visit to South Africa, where the firm of Tangyes Limited have 
extensive business connections, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—A rather better tone has been noticeable in the iron 
trade here during the past week, and although it scarcely repre- 
sents any appreciable improvement generally, there have been 
more inquiries, and here and there an increased weight of business 
is reported. Where, however, buyers have been coming forward 
more freely it has been due to special causes rather than increased 
requirements for actual consumption. Recently there has been a 
steady hardening in some of the outside brands offering here, 
whilst the dispute with the ironstone miners and blast-furnacemen 
in the Lincolnshire district, which was thought to have been settled 
last week, bas now resulted in the damping down of a number of 
the furnaces, and all these considerations necessarily tend to cause 
buyers, who have been holding back, to be more anxious about 
placing their orders. In some quarters, also, the feeling seems to 
prevail that the worst has now been seen, and that the outlook for 
the reture is more hopeful. Amongst engineers, it may be added, 
rather more work has been coming forward in some branches, and 
the position is certainly no worse, taking it all through, but a 
scarcity of orders is still the report generally, and the locomotive 
building trade is in an extremely depressed condition. 

There was a full average attendance on the Manchester Iron 
Exchange on Tuesday, with a moderate business doing in pig iron, 
most brands of which are showing, if anything, a rather hardening 
tendency. For J hire pig iron the quotations are nominally 
unchanged, local makers, as reported previously, having for some 
time past been practically out of the market, and securing business 
only where they have specially favourable rates of carriage. 
Derbyshire iron also remains in much the same position, makers 
being so fully sold elsewhere that they do not care about business 
here, and their quotations are scarcely more than nominal. With 
regard to Lincolnshire iron, several of the makers bave withdrawn 
their quotations for the present, owing to their furnaces being 
damped down. Those who are still in a position to sell have been 
booking some fairly large quantities, at perhaps rather better 
prices than could have been got recently. These, however, con- 
tinue low, 423, 6d. representing about the average figure for forge, 
and 433. 6d. to 44s. for foundry, lees 24, delivered here. In out- 
side brands there is a decidedly increased firmness for Middles- 
brough, 453. 4d., net cash, being the minimum quotation for 
delivery equal to Manchester, with makers mostly asking quite 6d. 
above this figure. Scotch brands were steady, at fully late rates, 
Eglinton not being obtainable under about 47s, to 47s. 6d., and 
Glengarnock 48s., net, prompt cash, delivered at the Lancashire 

rts. 

P Henclestared ironmakers still report only a very limited amount 
of new work coming forward, and many of the forges are with 
difficulty kept going, whilst — are easier, if anything. Lan- 
cashire bars can now be readily bonght at £5 12s. 6d., although 
one or two makers still hold to £5 15s., and one or two of the North 
Staffordshire makers are selling at £5 12s, 6d., but £5 15s. per ton 
remains the general figure for delivery here. Local made sheets 
average £7 23. 6d, to £7 5s,, and Staffordshire qualities £7 7s. 6d. ; 
and hoops, £6 2s, 6d. for random, with 5s, extra upon all cut 
lengths, delivered in this district. 

The steel trade also remains in a very depressed condition, with 
very little buying going on either in raw or manufactured material. 
Ordinary foundry hematites scarcely average more than 553. to 
55s. 6d., less 24; steel billets can be bought at £4 6s. 3d. to 
£4 7s. 6d. net cash, with steel boiler-plates not averaging more 
than £6 10s., delivered in this district, and some makers prepared 
to sell at even under this figure. 

Ip the metal market there is no material change to notice, busi- 
ness being very slow, on the basis of recently quoted list rates. 

The reports for the past month, iomed by the trade union 
organisations connected with the engineering industries, show no 
material change as regards the returns of unemployed members. In 
the Amalgamated Society of Engineers there has been a slight 
decrease, but not of sufficient extent to affect the general average, 
which remains at between 7 and 8 per cent. of the total member- 
ship in receipt of out-of-work support. The returns of the Steam 
Engine Makers’ Society show no appreciable change, either one 
way or the other, the number of members in receipt of cut-of-work 
donation remaining at about 44 per cent. of the total membership. 
With regard to the state of trade in the various districts, this is 
much the same as reported for some time past, but in odd cases, 
some branches are returned as slightly better off for work. Heavy 
engine builders’ in this immediate district are reported as keeping 
tolerabiy well engaged, whilst some of the machine tool makers 
are fairly off for orders, 

As a further outcome of the experiments which a few years back 
were made under Government subsidy in Germany, for the produc- 
tion of glass suitable for telescopic lenses, which is now well-known 
as “Jena” glass, manufactured by Messrs. Schott and Co., the 
investigations have recently been extended by Dr. Schott, with a 
view of effecting improvements in water-gauge glasses, and he has 
row produced a new glass, which, whilst it offers a very great 
resistance to the action of hot water, and will not waste away like 
the ordinary glass now in use, has proved, after the most exhaustive 
tests, that itis not liable to fracture under sudden and extreme 
variations of temperature. Messrs. Schaffer and Budenburg, Man- 
chester, who have been appointed the sole agents in this country 
for the new form of glass, enabled me the other day to witness a 
series of experiments, in which the best Perth water-gauge glass, and 
the new glass manufactured by Messrs. Schott and Co., were, after 
protracted immersion in oil heated up to 370 deg., suddenly dipped 
into cold water. The result was that in each case, whilst the Perth 
glass was fractured, Dr, Schott’s glass remained uninjured. 
Further tests were made by immersing a couple of tubes of the 
different glasses in oil, up to nearly 380 deg., and then discharging 
upon them a spray of cold water; the result was again the same, 
the Perth Glass being fractured, and the Schott glass uninjured. 
Other similar tests have been made, with oil heated up to 
400 deg., without in any way injuring the Schott glass. This 
exceptional power of resistance in the Schott glass is secured 
in a very simple manner, By the ordinary method of manu- 
facturing these glass tubes, the process of cooling results in a 
great state of tension being produced in the inner portion of the 
tube, owing to its contracting, after the outer side has set. Dr. 
Schott’s method of manufacture is to combine two glass tubes— 
molten together—of different coefficients of expansion, the inner 
having the lower coefficient, in such a way that in the process of 
cooling the inner tube is put under compression. In this way the 
inner glass offers a very great resistance to fracture, not only from 
sudden changes of temperature, but from other mechanical 
danage, As under the high pressures now in use a temperature 
of 380 deg., which corresponds to 200 lb. pressure, is frequently 
obtained, it is obvious that this new glass will prove of very great 
advantage, ially for | tive work, where it is not uncom- 
mon for snow, sleet, and rain to beat against the glass; whilst for 
steam purposes generally they represent a very important advance 
in securing immunity from the frequent fractures of gauge glasses, 
even when made of the very Seal dhaes now in use. 

Whilst visiting the Pomona Works of Messrs, Hulme and Lund, 
Thad an opportunity of inspecting an ptionally fine pair of 
horizontal p pumping engines of the girder type for 
raising 45,000 gallons per hour 650ft. high, in which several 
now special features have been introduced. Thess ar3 tandem 

















engines with rams 8hin. diameter, and 2ft. stroke. They have 
two 154in. high-pressure, and two 26in. low-pressure cylinders, 
and the pistons are constructed with coil springs. The engines 
are so arranged that one set can be worked independently of the 
other, and coupling boxes are introduced so that the pumps 
can be entirely disconnected and the engines used for driving other 
machinery, when required, The cranks are set at right angles, 
so that they will start at any point of the stroke, and the 
governors are driven by two ropes, Another special feature is the 
external packing of the rams, so that any leakage can be at once 
detected, whilst exceptionally large air-vessel ae is provided 
for the pump, and the pump rods are encased with gun-metal, 
so that there is no corrosive action from the water. A similar 
set of pumping engines were aaa completed for raising 
12,000 gallons per hour 900ft. high, One or two new designs 
have also been introduced by the firm, amongst which may be 
mentioned the patent direct-acting pump, which they have termed 
the “Anchor” valve pump, One of these pumps has been con- 
structed for forcing water 1500ft. high, and the special feature is 
the arrangement of the valve motion in the form of an anchor, by 
which the valves are easily reversed with certainty. In this arrange- 
ment the crosshead contains a roller, which alternately depresses 
each end of the anchor, and this movement simultaneously operates 
the valves without any violent action, an arrangement which 
enables the pump to run ata high 2 when necessary. Another 
feature in this pump is that it is light and portable, requiring very 
little engine-house room ; whilst there being no dead-centre, and 
very few working parts, it is consequently very durable and 
requires but little attention. Another special pump is a triple ram 
pump, of a very neat horizontal design, with tank; tu be worked 
in conjunction with accumulators, or hydraulic machinery for 
electric driving. 

Except that the better qualities of round coal move off fairly 
well for bouse-fire purposes, there is only a very moderate business 
doing throughout the coal trade of this district ; and with very 
few of the pits working more than four to five days per week, 
supplies are ample to meet present requirements. The lower 
qualities of round coal are in very restricted demand for iron- 
making, steam, and general manufacturing purposes, and with 
supplies largely in excess of requirements, extremely low prices 
are frequently quoted to effect sales, 7s, per ton, at the pitmouth, 
representing the full average figure obtainable just now. The 
continued lock-out in the cotton trade, and the very depressed 
condition of the salt industry, are cansing engine fuel to be more 
difficult to dispose of, and increasing supplies are coming upon the 
market, which are tending to weaken prices ; but current quoted 
rates show no material change, burgy, at the pitmouth, averaging 
63, 3d. to 63. 64.; best slack, 43. 9d. to 5s. 3d.; medium, 4s. to 
4s, 6d.; with ordinary common slack about 33. 6d. per ton. 

The shipping trade continues quiet, and ordinary steam coal 
can be bought readily at about 8s. 3d. per ton, delivered at the 
ports on the Mersey, with better qualities quoted at about 8s. 6d. 
to 8s. 9d. per ton. 

Barrow.—The hematite pig iron market has shown no altera- 
tion during the past week, and the amount of business doing is 
emal]. Makers are quoting nominally 47s. to 483, per ton net f.o.b. 
for mixed numbers of Bessemeriron, The inquiry shows no signs of 
improving from any quarter, and the outlook for the New Year 
is very far from promising. On local account, steel makers and 
others are wanting but small supplies of iron, and here makers’ 
quotations are somewhat too high for the general run of buyers, and 
some transactions are reported with makers in Scotland at prices 
that will bar smelters from this coast for some time tocome, On 
general account, and from continental and colonial buyers, there 
is but little demand, and the actual business that is doing is very 
smal] indeed. The production has not been changed, and forty 
furnaces are in blast; but it is expected that before long there 
will be several furnaces put out, and it is probable that Barrow 
will be one of the places that will take the lead. At these works 
there are now twelve furnaces engaged in the production of iron; 
but orders are not over well held. This remark applies to the 
whole district. In the warrant market there is nothing doing, and 
prices are at 46s, 44d. as quoted by sellers, and buyers are 
offering 46s. per ton net cash. The stores of warrants still represent 
38,913 tons, there having been no alteration during the week. 

The steel trade shows no new features, and the past week has 
seen another mill in West Cumberland stopped for the want of 
orders. The general all-round demand is as flat as possible, 
and the business doing is very limited. Rails of heavy sections are 
at £4, light sections at £5 10s, and colliery rails are at £6 per ton. 
The inquiry for rails is weak. For shipbuilding material there is 
not much inquiry, and prices are weak at £5 12s. 6d. for ship-plates, 
£5 10s. for angles, and £6 7s, 6d. per ton for boiler plates. For the 
other sections made in this district there is not much of an inquiry, 
and next to no business is being done. Prices run as follows:— 
Hoops, £7 ; tin-plate bars, £4 23. 6d;. blooms, £4 to £5; slabs and 
billets, £4 5s, to £4 10s.; and wire rods, £6 12s. 6d. to £6 15s. per 
ton. 

The d d for spi Z 1 
are at 75s. per ton net f.o.b. 

The shipbuilding trade is very quiet, and new orders are far 
from plentiful. The Naval Construction and Armaments Co, is 
rapidly completing the orders it has in hand. It has re- 
ceived a small order from Lord Ashburton for the construction 
of a steam yacht. 

The demand for iron ore is very quiet, and there are but few sales 
taking place. Average sorts are at 8s, 6d. to 93, per ton net at 
mines. 

East Coast coke is still quoted at 18s, to 193. per ton delivered. 

The shipments of pig iron and steel for the week represent 
18,434 tons, as compared with 13,578 tons in the same week of last 
year, an increase of 4856 tons. Up to date the exports have 
reached 689,691 tons, as against 900,762 tons in the same period of 
last year, a decrease of 211,071 tons, 





is quiet, and 20 per cent. qualities 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Yorkshire coal trade with Hull, the chief shipping port, fell 
off considerably during November. The weight sent there was 
170,520 tons, as against 217,208 tons in the corresponding month 
of last year. For the eleven months ending November last 
2,069,900 tons were taken to Hull, as compared with 2,202,432 tons 
for the corresponding period of last year. There is thus a decline 
of 46,388 tons on the month, and of 132,632 tons on the eleven 
months. The decrease is caused by a lessened tonnage to the 
Colonies and foreign markets, the falling off being no less than 
235,382 tons. The Yorkshire coalowners say that the result of the 
Durham strike has enabled northern ccalowners to place their coal 
at lower rates than they can do. The home trade with Hull has 
increased by 102,750 tons, while the foreign exports have fallen so 
low as to show extreme severity in competition with Yorkshire coal. 

No change is reported either in the light or the heavy branches. 
Even at the low prices ruling for hematites, forge iron, and 
Bessemer billets, little business is doing. The quotations of West 
Coast makers of hematites appear to be getting nearer those of the 
North-Eastern Coast. Coalis now quoted, as it has stood for 
weeks, as follows :—Silkstones, lls, to 12s. per ton; Barnsley 
house, 10°. to 10s. 61. per ton ; Flockton, ibs. 3d. to 10s. 9d.; 
lower qualities from 8s, 6d,, 8s, 9d., and 93. per ton. In railway 
contracts, portions of the North-Eastern Railway contract have 
been placed at 93. per ton for 21 cwt. 

Hardware and cutlery, according to the Board of Trade returns 
for November, are still steadily decreasing for export trade. It is 
a decline the more to be regretted, as it comes at a time when the 
home demand is also drooping. For November last the total 
value of exports under these two classes amounted to £192,260, as 
compared with £213,492 and £218,557 for the corresponding 
months of 1891 and 1890. For the eleven months of the year, 





the value was £2,014,926, against £2,321,595 and £2,540,996 
for the similar period of 1891 and 1890. The United States, 
in spite of the oppressive tariff, maintains its demand fairly well, 
the increased business done in November, 1891—£24,442—being 
almost maintained in November—£23,891. Compared with 1891, 
the trade for the last eleven months—£231,909—exhibits an im- 
provement of over £11,000; but it is a great falling off on the 
eleven months of 1890, when the value sent to the United States 
was £370,985. There the MicKinley tariff tells its own tale, as 
the larger business was before the new duties came into operation. 
The Argentine Republic and Chili are improving, but Brazil is over 
£2000 worse than in November of last year, and the falling off on 
the eleven months is equal to £48,000. Australasia is in a very 
bad way, the decrease on the month being from £40,760 to 
£23,172. It comes out worse in the eleven months, the value end- 
ing November last being £335,099, as compared with £463,961 for 
the corresponding period of 1891. 

Steel shows a considerable decrease on the month, and a slight 
increase on the completed period of the year. The value of un- 
wrought steel sent abroad in November was £134,220, a falling-off, 
compared with November of 1891 and 1890, of £11,000 and nearly 
£25,000. Germany, Holland, and France are responsible for the 
whole of the increase—except £1600 less done with the United 
States. British North America has increased from £9617 to 
£13,467. For the eleven months the value is £1,592,256, or 
£31,000 less than for the corresponding period of 1891. The 
United States has advanced from £281,206 to £317,021. For the 
completed portion of the year Germany shows an increase of 
£16,000, which is just counterbalanced by a decrease during the 
same period of the British North American demand. 

Messrs. Ward and Payne, the well-known edge tool manufaz- 
turers, West-street, and Limbrick Works, Sheffield, have just 
received information that two gold medals have been awarded to 
their patent ‘‘ Argentine ” sheep-shearing machine, viz., one at 
the South African International Exhibition, Kimberley, and the 
other at the Kimberley Agricultural Show. I sent you a descrip- 
tion of this machine at the time it was put upon the market, after 
exhaustive trial and experiment. 

The Right Hon. A. J. Balfour, M.P., and a distinguished company 
of noblemen and gentlemen attending the National Union ‘of Con- 
servative Associations at Sheffield, visited the electro works of 
Messrs, Walker and Hall, Sheffield, on Wednesday. They were 
shown over the different departments, in which nearly one thou- 
sand hands are engaged, by Lieutenant-Colonel J. E. Bingham, 
Mr. C. H. Bingham, and Captain A. E, Bingham, the principals, 
The right hon. gentleman and party were afterwards entertained 
to luncheon in the show-room. Colonel Bingham proposed the 
health of their distinguished visitor, who made an important speech 
in reply. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


It is generally admitted that this week the market is showing 
some improvement, particularly in the pig iron and the steel plate 
departments ; and this is not due altogether or even in great part 
to speculation, but is brought about by an increase of bond fide 
business. That there is a better feeling is indicated by the fact 
that consumers, who have for long confined their purchases to 
immediate requirements, are now anxious and offering to buy for 
delivery over some months, and have paid little short of prompt 
prices for supplies to be made over the first quarter of next year. 
Many buyers of Cleveland iron have been holding back for lower 
prices ; they expected before this to have seen No. 3 down to 36s., 
and some looked for 333. or 34s. being taken before Christmas, but 
the consumers have found the sellers too strong for them, and instead 
of prices being lower it is probable that they will be higher 
before the year clcses ; indeed, it is not improbable that Middles- 
brough warrants will reach 38s. cash again. A few days ago 
No, 3 Cleveland G.M.B. could be got at 363. 94. per ton for prompt 
f.o.b. delivery, but it is now difficult to get it even at 37s., and 
some makers ask and realise 37s, 34., while others again will not do 
business under 37s. 6d. It is probable that the stocks of pig iron 
this month will show a larger increase than in any month this year, 
as the navigation season is over, and the holidays will lessen 
the inland consumption. But this, of course, depends upon the 
course of events in Lincolnshire. That district is the keenest 
competitor of Cleveland, and if the furnaces there be kept 
damped down, consumers will have to get supplies from Cleve- 
land. The difficulty has led to the stoppage of a considerable 
proportion of furnaces, and judging from the present temper of 
the men, they will remain out forsome time. They have applied 
to the Cleveland Miners’ Association, of which they are members, 
for assistance, but it is hardly likely that the association will be able 
to give them much monetary help, as the funds of the organisation 
were so seriously depleted by the stoppage of nearly four mont! s, 
caused by the Durham miners’ strike, besides which they have been 
working badly in Cleveland all the rest of the year; in fact, the 
total production of Cleveland ironstone this year will not exceed 
3,500,000 tons, whereas in 1891 it was 5,128,303 tons, the decrease, 
therefore, being fully one-third. However, on the strength of the 
dispute, prices in this district have hardened, and Middlesbrough 
warrants are also assisted up by the straits into which some of the 
‘*bears” at Glasgow have got by delaying too long to ‘‘ cover ”— 
they find now that they must get the iron, the time for delivery 
being close at hand, that they cannot secure it, and sellers having 
them in a corner, are forcing better prices out of them. The 
holders are certainly more the masters of the situation than they 
have been for a long time past. For No. 1 odd lots have been 
sold at 393. 3d., but several firms have sold this week at 393. 6d. 
Middlesbrough warrants have been about 37s. 73d. cash sellers all 
the week, and 37s. 7d. cash was paid several times on Wednesday. 
The stock in Connal’s does not increase so rapidly as might be ex- 
pected, considering that the navigation season is over, and that the 
outlet for No.3 is not sogood ; on Wednesday night the quantity held 
was 18,474 tons, or 2935 tons increase this month. Only 30,846 tons 
of pig iron were shipped from the Tees this month up to Wednesday 
night, as compared with 34,144 tons in November, 1892, and 
34,092 tons in December, 1891, both tol4th. For No. 4 foundry 
pig iron 35s. 9d. is quoted ; grey forge is 353. ; mottled, 343. 6d., 
and white 34s. per ton, all for prompt f.o.b. delivery. Some improve- 
ment having taking place in the shipbuilding industry, which has 
been reflected in the steel plate and angle trades, the demand for 
hematite iron has increased, and though mixed numbers can still 
be got at 453. per ton, f.o.b., several of the makers will not sell 
under 45s. 6d. Local producers are sending more to Sheffield, where 
at present they seem to be able to undersell the West Coast makers, 
for they can supply at 53s. delivered, whereas 57s. is said to be the 
figure that Cumberland hematite costs them. It is curious that, 
although the coal trade is so brisk, and there are more blast 
furnaces in operation in this district than at any time this year, the 
mineral traffic receipts of the North-Eastern Railway should be so 
much down, and this may partly be due to the fact that the con- 
sumption of Cleveland ironstone has fallen off greatly. Almost 
half of the furnaces now use imported ore, on which the railway 
company gets little or nothing for carriage, as it is generally 
received at the wharves of the firms using it, whereas on Cleveland 
stone there is considerable bondage. 

The year’s record for the pig iron trade of this district will be 
very unsatisfactory, probably the worst that the trade has ever 
known, The production of pig iron has not been so small since 
1879, and may be estimated as follows, compared with the actual 
figures for 1891 :— 








1892. 1891. 

Tons. Tons. 
Cleveland pig .. .. 957,000 1,493,146 
Hematite, basic, &c. 977,000 1,129,586 
1,934,000 2,622,782 


This decrease was due not to bad trade only, but to the strike of 
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Durham colliers, which, however, led to the reduction of the stock 
from 286,818 tons to 46,108 tons, or 240,710 tons, there being left 
at one time this year not ten days’ make in the whole district. Of 
the eighty-three furnaces in operation when the strike began, all 
but three were stopped, and not a ton of Cleveland pig iron was 
produced in May, a circumstance unprecedented in the history of 
the Cleveland iron trade. It will have tobe reported that more hema- 
tite and basic iron than Cleveland iron has been made this year, that 
being also a fact without precedent. Connal’s stores in this 
district, as a consequence of the strike, were depleted to 
the extent of 150,000 tons, there remaining at one time 
only about 10,000 tons, whereas at one time there were 
deposited 350,000 tons. The year's pig iron shipments from 
Middlesbrough will be the worst that have been reported since 
1875, and will be 240,000 tons short of those of 1891—650,000 tons 
against 890,162 tons, Scotland alone being credited with nearly 
190,000 tons less, as prices of Cleveland iron were raised by the 
strike to figures too high to compete in Scotland with native 
brands. The finished iron and steel shipments, which in 1891 
reached 381,687 tons, will be found to have fallen off nearly 100,000 
tons, realised prices of manufactured iron have dropped 4s. 1d. per 
ton, wages at mills and forges have fallen 24 per cent., and 
puddling is now paid for at 7s. 3d. per ton. Steel rails are 2s, 6d. 
per ton less than at the close of last year, and steel plates and 
angles 17s. 64. 

The dulness in the finished iron trade is not in any degree 
relieved, and the improvement in the steel trade has not extended 
at all to manufactured iron. All the steel works are in operation 
some of them fully, but the majority of the finished iron establish- 
ments are standing idle, and with little prospect of resumption 
of activity where they are plate mills, because iron is being rapidly 
superseded by steel. So poor is the outlook for the finished iron- 
works, that another is in course of being dismantled—the South 
Stockton Ironworks, at Thornaby-on-Tees, which as the North 
Yorkshire Ironworks in the palmy days of the iron rail trade, was 
a very prosperous concern, but since then has done little good 
for anybody. One of the leading proprietors is said to have lost 
£25,000 over the works from first to last. While this is the case 
with the finished ironworks, the steel manufactories are being con- 
tinually extended. At the Weardale Iron Company’s Tudhoe 
Works, which already have a capacity for producing 1000 tons of 
Siemens-Martin steel per week, there being seven furnaces varying 
from 12 to 20 tons in capacity, two more furnaces, each of 25 tons, 
are being erected. They have also just constructed a 46in. slabbing 
mill, fitted with a Finlayson’s tilting apparatus, designed to handle 
slabs up to 15 tons weight. The mill and all appli ted 
with it can be worked by a man anda boy. The mill is driven by 
a pair of powerful engines, having cylinders 42in. diameter and 
60in. stroke. The hot bloom shears are amongst the largest in the 
country, and are capable of cutting slabs 4i4in. wide and l4in. 
thick. The Weardale Company now makes steel sheets, steel 
plates for marine and land boilers, bars, angles, &c., and it was 
one of the first firms to obtain a licence for the use of the Bessemer 
process, 

The price of steel ship plates has been advanced to £5 2s. 6d., 
less 2} per cent., and scarcely anyone will accept £5, less 24 percent. 
while steel angles have gone up to £5, less 24 per cent. 
Iron ship plates and angles are £4 18s. 9d., less 24 per cent., and 
f.o.t. The Stockton Malleable Iron Company has secured the 
order for the steel required in the construction of the Wimbley 
Tower, to be constructed near London by Sir Edwin Watkin’s 
company as a rival of the Eiffel. It is to be mainly constructed of 
steel. Messrs. Heenan and Froude, of Manchester, are the con- 
tractors. The dispute at the Stockton Forge continues, and the 
manager has intimated to a deputation from the Stockton Trade 
and Labour Council that he will not modify his claim one halfpenny, 
but intends to have the full 74 per cent. reduction. The men are 
equally resolute. 

From the Tees shipyards vessels aggregating 99,279 tons have 
been launched this year, or 20,853 tons less than in 1891. The 
complete returns for the Tyne and Wear have not yet been com- 
pleted. It maybe said that on the Tees this year's total is less 
than that of apy year since 1888, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A MODERATE business has been done in the pig iron market, 
almost exclusively in Scotch warrants, which have sold at 41s. 8d. 
to 41s, 9d. cash. Cleveland warrants have been nominally a little 
easier. There has been no business in hematite warrants. The 
tone of the market has, on the whole, been a little more firm, 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, No. 1, 423, 34.; No. 3, 423.; Carnbroe, No. 1, 44s. 6d.; 
No. 3, 433. 6d.; Clyde, No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie 
and Calder, Nos. 1, 51s.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 
51s. 6d.; No. 3, 463. 6d.; Langloan, No. 1, 533.; No. 3, 46s.; Colt- 
ness, No. 1, 55s.; No. 3, 49s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 493. 6d.; No. 3, 463. 6d.; Dalmellington, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, 
at Leith, No. 1, 53s. 6d.; No. 3, 49s.; Carron, at Grangemouth, 
No. 1, 533.; No. 3, 47s. 

The shipments of pig iron from Scottish ports in the past week 
were 5223 tons, compared with 5440 in the same week of 1891. 
Italy took 700 tons, France 538, Australia 245, Holland 368, 
United States 25, Canada 12, South America 120, India 25, 
Germany 70, Belgium 84, Spain and Portugal 60, other countries 
280, the coastwise shipments being 2696 tons, against 3201 in the 
corresponding week of last year. 

There are half-a-dozen furnaces out of blast temporarily in order 
to admit of the furnaces being connected with plant which has 
been erected for utilising the waste gases. The latest develop- 
ment at Coltness and Dalmellington, and most of the ironworks in 
Seotland, are now equipped with apparatus for the manufacture of 
oil, pitch, and ammonia. There are 39 furnaces making ordinary 
and special brands, 29 hematite, and four basic, the total of 74 
comparing with 78 in the preceding week, and 77 in the corre- 
sponding week of last year. 

The steel trade continues in an unsatisfactory state. It is under- 
stood that merchants have now fair orders to give out for ship- 
building steel, but makers are somewhat indifferent as to business 
at the moment. They hold that prices are unremunerative, and 
they are endeavouring to get wages reduced to what they consider 
a reasonable point. It is generally admitted that the rates paid to 
millmen and others at some of the steelworks have been abnormally 
high. The employers have not received the full advantage to 
which they consider themselves entitled from improvements in 
machinery. On the other hand, these improvements, it is alleged, 
have enabled the workman to run up wages to such an extent that 
it became impossible to pay the rates. With steel at £8 a-ton, as 
it was a few years ago, it might have been different; but now that 
the price has fallen below £6, reductions have become absolutely 
necessary. 

Tbe finished iron trade is quiet, and orders difficult to obtain, 
especially in the bar departments. Merchants are giving out very 
little work in view of the approaching holidays, and makers are 
striving to obtain sufficient to keep them going in the interval. 
Common bars are quoted £5 103. to £5 17s. 6d., and best bars up 
to £6 7s. 6d., less the usual 5 per cent. discount. 

There is little or no business doing here in manufactured iron 
and steel for the Indian market. It has been ascertained, how- 
ever, that the Belgians are diverting the work from this country, 
agents in London placing orders at Antwerp both for bars and 
sheets at much less money than the rates quoted in this district. 
The freight from Antwerp to the East is also in favour of the 
Belgian makers. 

The makers of sheets are on the whole well employed, and they 
quote on the basis of £7 7s, 6d. for singles, less 5 per cent. The 


wages of the operative sheet makers have hitherto been paid on 
somewhat irregular lines, some of our makers following the lead 
of Staffordshire, and others proceeding on a different plan. 
Meetings of makers have been held this week with the object of 
endeavouring to arrive at a uniform method of regulating wages, 
and they consider thatif this can be done it would be an advantage 
to all concerned. 

The tube trade is improving gradually, and the prospect is much 
more encouraging than it was a short time ago, e makers have 
decided to maintain prices as formerly. 

There was ship from Glasgow in the past week locomotives 
to the value of £5000, machinery £15,000, of which £3700 repre- 
—, sewing machines, steel goods 48000, general iron goods 


,400. 

The coal trade is in an unsatisfactory state. For some time the 
coalmasters have found it very difficult to dispose of the output, 
and it has now become more so than before, on account of the 
colliers turning out very heavy supplies to augment their wages 
before the holidays. Coalmasters, almost without exception, are 
anxious sellers, Steam coals are particularly quiet. The ship- 
ments are fair for the season, and while the home consumption has 
improved a little compared with what it was a few weeks ago, the 
requirements of the manufactured iron and steel works are ve 
easily met. The prices at Glasgow harbour are, main coal 6s, 9d. 
to 7s., splint 7s. 6d. to 7s, 9d., ell 7s. 9d. to 8s., and steam 9s, to 
9s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE week passed has been a slack one in coal, and a compari- 
son between the shipments of the previous week—close upon 
300,000 tons—and those of last week, which were under 212,000tons, 
naturally led to a gloomy state of things on 'Change at Cardiff. By 
some of the members it was explained that a geod deal was due to 
deficiency of tonnag ing in, by others that ‘‘ general industries 
were bad.” Very likely the real cause was simply a natural reaction, 
there having been a good spurt of trade in coal during November. 

Statistics to hand show that the month of November has been the 
busiest of the year at Cardiff, the coal shipments having been 
1,189,508 tons, or an increase of 240,187 tons over the correspond- 
ing month of last year. In connection with the sketch and descrip- 
tion of proposed new docks at Cardiff—which appeared in THE 
ENGINEER last week—I may add that the estimate, amongst the 
best authorities, of the increased total coal and coke exports of 
1892, is 600,000 tons, or 100,000 tons more than was estimated by 
the Cardiff Chamber of Commerce last year, when the prospect for 
additional dock accommodation was under discussion. 

As it is now within measurable distance from the close of the 
ear, a glance at the busy months may be of interest. In coal, the 
usiest months as regards Cardiff have been March, May, June, 

July, and November, and the coal exported up to date— November 
—has been 10,795,882 tons. In iron and steel the busiest months 
have been January, March, April, May, and July, and the total 
sent to end of November has been 30,038 tons. In coke there has 
been a great uniformity ; total exported, 126,791 tons. In patent 
fuel the total bas been 31,763 tons. At Newport, with one excep- 
tion, there has been marked uniformity, and the aggregate total 
of coal shipments has been 2,711,147 tons ; iron and steel, 35,183 
tons, thus eclipsing Cardiff ; and in patent fuel it has also taken 
the lead with 58,193 tons. Swansea has exceeded both in patent 
fuel, exporting the large quantity of 352,750 tons. Its coal “a 
ments for the eleven months have been 1,523,235 tons. Llanelly 
has kept well to the front in coal with 168,330 tons. A movement 
is on foot to obtain increased harbour accommodation at this port. 
The Great Western Railway, considering that the present harbour 
is not fully utilised, has decided to contribute. 

This week's business on Change at Cardiff showed no improve- 
ment ; prices are low and weak, and demand for steam coals 
sluggish. Quotations are:—For best, 9s. 9d. to 10s, ; and seconds 
as low as 9s, 3d. Some little animation remains in the house coal 
trade, and a fair amount of steadiness in price. For best, 123, to 
123 3d. are current quotations. Rhondda No. 3 is selling at 
lls. 3d. to 11s. 6d. ; brush, 9s. to 9s, 3d. ; and small, 63. 6d. to 
7s. Prices generally for house coal remain at this time of the year, 
and it is not expected that lower will be quoted. This cannot be 
said for steam, unless there should be a marked falling-off, as 
seems probable, in output. As regards small, it is ‘‘ out of the 
running.” In Swansea the figure is as low as 4s., at which it is 
scarcely worth putting into the wagon. 

Dall as things are in coal, a still more gloomy condition prevails 
in iron and steel, and matters have reached a climax at Tredegar, 
where, with the exception of a few necessary hands, there is now 
general stagnation. The announcement of a steppage has thrown 
the whole district into a state bordering on consternation, es 
cially as Mr. Colquhoun, is retiring from the management. The 
works are in admirable condition for a large rail trade—bat where 
is the rail trade? Latest quotations are very low—heavy, £4 to 
£4 2s, 6d. ; light, £5 to £5 5s, Trade generally quiet, steel bar 
principally in demand. 

The following were the quotations on Swansea Exchange mid- 
week :—Glasgow pig left off at 41s. 8d., No. 3 Middlesbrough, 
37s. 8d.; hematite, 46s.; Welsh bars, £5 5s. to £5 10s.; steel 
sheets, £7 10s. to £8 10s.; iron, £6 10s, to £7 10s.; Bessemer steel 
bars, £4 10s. to £4 12s, 6d.; Siemens bars, £4 15s, to £5, 

Swansea has had to complain like Cardiff of deficient tonnage 
coming in, and one bad result bas been a poor export of tin-plates, 
Only 48,300 boxes were sent away last week, aud as 67,24] boxes 
came from the works, stocks have been increased to 142,047 boxes. 
A large clearance is expected between this week and next. 
Prospects continue hopeful. On ’Change the abandonment by the 
iron and steel manufacturing companies of Canonsburg, Pennsyl- 
vania, of their intention to start tin-plate works was discussed 
freely, and regarded as a goodsign. Inall respects there is a more 
hopeful condition, and a certain degree of uncertainty in the trade 
will, perbaps, keep fresh capitalists from coming in to tring about 
over-production again. 

Present prices are:—Bessemer steel cokes, 123, 34. to 123. 6d.; 
Siemens, 12:3. 6d. to 12s. 9d.; best charcoal, 13. 6d. to 13s, 9d.; 
ternes, 22s., 243, 26s.; ordinary wasters about Is. less than 
primer, Blicck tin is quoted at £92 12s, 6d. to £92 17¢. 6d.. 
Cardiff quotations for coke are: furnace, 16s, to 17s.; foundry, 
183; special foundry, 20s, to 2's.; market quiet. Patent fuel 
dull, from 9s. 9d, Better at Swansea, 10s. 3d. and upwards, — 

Last week 2200 tons went to France, 1300 to Italy, and 630 to 
Algiers. Newport coasting total coal was again poor last week, 
amounting to 27,489 tons, 

It is intended by the Swansea Quay Company to construct a 
railway from the Afan Valley to the new Caeran pits, the property of 
North’s Navigation Company. Application will be made in the 
next session for powers. To the inhabitants cf the Llynvi Valley 
the line will be of great service. 

The discussion about the sliding scale and federation sti!l con- 
continues. At Maesteg, Mabon, who is an eloquent defender of 
the scale, has had quite a success, Decision seems to be remote, 

Stoppage of work at Resolven pit—Gelli and Tynybedw Com- 
pany—is an illustration of what is tobe expected. Notice bas been 
given for the ending of contracts, and at its expiration the men 
were asked for concessions in the six-foot seam, which practically 
amounted to a reduction of 12 per cent. This being refused, the 
borses have been drafted into other collieries. 

Swansea has made a bold bid for the Canadian traffic, which the 
colonists think to develope by putting on a fleet of liners, Sir 
John Jones Jenkins, in his capacity as chairman of the Swansea 
Harbour Trust, has waited upon Sir Charles Topper, the Canadian 
High Commissioner, who is now in London, and given, in consider- 
able detail, the advantages p d byS , with its varied 














industries and its large population. Sir Charles is understood to 
Penpoeaed with the facts laid before him, 


have been a gocd dea 





—_——. 


and expressed his wish to have a detailed written stat t of the 
accommodation offered to him, ° 

The local papers have taken up the subject of the railway rates 
and an endeavour is being made to show that if the Taff, Rhymney, 
and Barry railways are to yield fair dividends to the shareholders, 
there should be a re-arrangement of these rates. One plea put 
forward is that the benefit of low rates goes into the pocket of the 
foreign customer, who gets his coal at a cheaper rate. It would 
be quite relevant to the inquiry now making whether, if the foreign 
customer did not get his coal at the price he did, would he not go 
elsewhere? The subject is a large one. I should suggest a 
meeting of railway representatives and coalowners, and the whole 
question thrashed out, If railway rates are put too high, it will 
follow that, as buyers will be driven elsewhere, a serious decline in 
the volume of the traffic must take place. Railways are entitled 
to fair and equitable rates, At the same time, it is clear to the 
simplest reasoner that the arrangement should not cripple the coal 
industry. It would be much better if, instead of newspaper 
controversy, there should be an early meeting of all parties 
concerned, 














NOTES FROM GERMANY. 
(From our own Correspondent.) 


Business on the iron markets over here moves on very quietly, 
Transactions of any weight are only put through in very excep. 
tional cases, absence of either inquiry or business of any moment 
being the general complaint. Prices are reported as weak and, in 
many instances, scarcely paying. 

On the Silesian iron market little or no change can be reported to 
have taken place since last week. In the pig iron department makers 
find it difficult to sell their production. Stocks have, therefore, 
considerably increased in spite of a strongly limited output. 
Prices are generally depressed, Finished ironmakers also report 
but a small weight of business coming forward, bars as oa os 
plates being decidedly neglected just at present, and the works but 
weakly occupied. . 

In the Austro-Hungarian iron industry the favourable tendency 
of former weeks has been fairly well maintained all through this 
the business doing in most branches of the trade being regular an 
satisfactory. There are no important orders being booked just at 

resent, but for small lots inquiries are coming forward pretty 
Sealy. In pig iron the business doing is but small, comparatively 
speaking. Prices have up to now remained the same as previously 
noted. Inthe malleable iron department there has been rather 
less inquiry coming forward for bars lately, but that is generally 
the case at this time of the year. The wagon factories are in 
pretty regular activity, and will most likely continue to be so for 
some time tocome. There are some fair orders for railway rolllng 
stock holding out, that for 3000 goods wagons for the State Rail- 
ways being the most important one. 

French iron business remains generally depressed, the orders 
placed being of the smallest proportions. Prospects for the 
immediate future areof a most discouraging character. In Paris, 
bars No. 1 continue to be nominally quoted 144f. to 147f. p.t. In 
all branches of the Belgian iron industry the dull tone of former 
weeks continues. Inland consumption is very weak, and the 
endeavour to sell on foreign markets, er in Germany, 
France, and the Low Countries, has met with but little result, prices 
being still too high for foreign competition, although they have 
now come down so low as to leave almost no profit. In the year 
1891, 19 works engaged in the production of pig iron, with 28 blast 
furnaces and 2827 men, who received an average pay of 2‘85f. p.d., 
produced :— 





Tons. Value per ton, 
Forge pig .. .. «+ oe «oe 445,436 .. «2 « SODL 
Foundry pig .. .. .. .. 56,24 .. .. « S81 
ee ee ee ee ee | | 
Baehe ce ce ce te te co =O RED fw on oe OS 
Total, 1001... .. «2 oc os @84,196 .. «2 o- 20684 
Total, 1890.. .. ss o 787,836 .. .. .. 268°56 


In the malleable iron department, 64 works were engaged in the 

roduction of finished iron, consuming 494,811 tons pig iron from 
inland, and 51,526 tons from abroad, and employing 16,227 men 
with an average pay of 3°17f. p.d. 

The production of these works during the year 1891 amounted 
to 497,380 t., and the value thereof was 145°99f., against 514,311 t., 
worth 161:°36f. per ton in the year 1890, The production of the 
steel works was 206,305 t., and the value thereof was 141°1If, p.t. ; 
against 201,817t., valuing 154°98f. p.t. in the preceding year. 
In the Rhenish - Westphalian iron trade there is nothing 
that is new to report, quietness prevailing in all branches. In 
the pig iron department there is lees doing from week to week, 
the tendency of prices being in a decidedly downward direction. 
For some sorts official quotations have been reduced since last 
week, Spiegeleisen and foundry pig are particularly weak in 
notation. English competition being very keen in the latter sort. 
Manufactured iron makers report only a slow hand-to-mouth 
business giving out. Bars are, generally speaking, very quiet, with 

rices tending downwards. In the girder trade, too, prices are 
but with difficulty maintained. With regard to hoops nothing can 
be reported to have changed since last week. The plate mills are 
tolerably well employed on orders of previous date, but prospects 
for the future are anything but favourable, very few new orders 
coming in. Prices have been, on the whole, well maintained until 
now. Sheets are strongly neglected both as regards demand and 
quotations. The same may be reported of drawn wire. Rivets also 
are in a deplorable condition. The state of the foundries and 
machine shops must be regarded as a most unsatisfactory one, 
most works complaining of want of activity and of prices being too 
low compared to the raw materials, The same may be reported of 
the wagon factories, 

Export figures in iron and steel show, for October, a decrease of 
just 10,000 t. against October last year. During the first ten 
months of present year export has decreased from 973,355 t. on 
941,252 t., being just 32,000 t., or 3} percent. Also, when compared 
to September of present year, October shows a considerable 
decrease. : 

The value of goods exported from Russia during the first nine 
months of present year was 316,382,000 roubles, against 538,901,000 
roubles for the same period in the year 1891. Chief decrease is 
shown in the export of victuals, which was in the present year 
116,248,000 roubles, against 328,133,000 roubles in 1891. Value of 
import, during the first nine months of present year, 279,902,000 
roubles, against 268,011,000 roubles in the year 1891. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 8th, 1892, 

Prices for iron and steel products in all parts of the United 
States are steady. Furnace output is slowly increasing.’ Mill 
production is kept within the limits of booked orders, Until after 
the holidays no change need be looked for. Buyers everywhere 
rest quietly in the hope that capacity is large enough to protect 
them. Steel rails are weak at 30 dols., but the makers refuse to 
reduce prices to attract business. Much old iron rail stock is 
offered. Nail output for this and next month will be reduced 
75 percent. Beams, ties, and channels have sold at 40 dols, per 
ton, Foundry ircns, No. 1, 15 dols. to 1550 dols, Mill irons, 
13 dols, to 13°50 dols. delivered to buyers on cars, The volume of 
business is large throughout the country. Much railroad building 
and general engineering work is projected for next spring. A 
strong demand is now on for railway equipments and electrical 
supplies. Railroad traffic will probably continue heavy throughout 
the winter. 
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THE PATENT JOURNAL. 
Condensed from “ > at Oficial Journal of 
a . 


Application for Letters Patent. 
When patents have been ‘‘ communicated” the 
of the communicating party are 


ae 


name and address 
printed in italics, 


29th November, 1892. 


91,761. Repuctna Ores, A. J. Rossi, J. McNaughton, 
and W. D. Edmonds, London 

21,762. SIGNALLING on Ratuwave, 3, Walker, Man- 
chester. 

21,763. CompinaTion Cigar Cutrer, &c., J. R. Watts, 
Shefiield. 

21,764 Rartway Axce Boxes, C. 0. Longridge and J, 
D. Twinberrow, Birmingham, 

21,765. Curran Suspenpina Hooks, W. H. Ryland, 
Birmingham. 

21,766. CompineD Barret Bune and Tar, R, Davison, 
Nottingham, 

21,767. Point Covers for Founrain Pens, J, Jeffreys, 


on. 

21,768. Piston Rop Packtno, T. Keene, Birkenhead. 

21,769. Boots and Suokrs, A. A. Davis, Dublin. 

21,770. hog ae the Backs of CLoruxs Brusnes, F.C, 
P. Anstey, Sut 

21,771. Jacquard APPARATUS, J. Gebbi * Gl 

21,772, Pance. Carrigrs, N. and N. KE, Dil 
Birmingham. 

91,778. Omwinuses, The Liverpool United Tramways 
and Omnibus Company and J, O'Neill, Liverpool 

21,774. BassineTre PeRaMBULATORS, F. Stevenson, 
‘Manchester. 

21,775. Reoxnerative Gas Lames, W. White, London. 

21,776. CenTRIFUGAL EXTRact: Rs, W. E. Johnson and 
R. OC. Fry! —. = teen on 

21,777. PLates for Bor_ers, Ow, 

21, "778. Ripiwo Sarety Strirrupa, J. Garter’ G 

21,779. Macuines for Lirrinc Porarors, a Cameron, 
Glasgow. 

21,780. Pepats for Cvcies, M. J. Schulte, London. 

21,781. Orrick Door Inpicaror, J. Drew, London, 

21,782. Evecrricat Resistance Cots, Siemens Bros, 
and Co. and J. Nebel, London. 

21,783. TRAINING APPARATU 8, O. Imray,—(A. Kiinne- 
mann, Austria.) 

21,784. Pane.uino, J. H. English, London. 

21,785. Burton, A. Hall, London. 


pubes k, 


21,786. Pires Wire for Looms, G. Segschneider, 
London. 

21,787. my reed CeLivuLaR Pxerumatic Tire, R. Pap- 
peritz, Lon 


21,788. boneen W. E. Taff, London. 
21,789. Barors, M. Samuel and J. F, Flannery, 


ndon. 

21,790. Woop Tues, E. Liidke, London. 

21,791. Macuines for SuHarrentxa Razors, &c., C. A. 
Word en, London. 

21,792. Toe-cuirs for Pepats, OC. A, E. T. Palmer, 


London. 
21,793. Pau. for Receivino Reruse, H. Coombs, 
Charlton. 
21,794. Execrropes for Ozonisers, E. Andreoli, 


ndon. 

21,795. TorLet and Wrarpino Paper, E. N. Cummings, 
London, 

21,796. Macnines for Brusnina Fapaics, R. H. D. 
Mills, London. 

21,797. ‘PARTURITION Sueans, J.C. and W. L. Drink- 
water, London. 

21,798, Curonomerers, E. and J. Loze, Lordon. 
21,799. MULTIPLE-CYLINDER ENGINES, BE. B. Benham, 
London, 


21 800. AcruaTING THERMAUTIDOTES, &c., H. Heatly, 
London. 

21,801. Diat for Scorinc Mixes, &., A. G. Swan, 
London. 

21,802, Lirtine Jack, W. Tully, London. 

21,803, ELecrric TRANSYORMERS, Cc. E. L. Brown, 
London, 

21,804, Paper Fires, A. Myall —(J. F., W.J., A. A., 


and B, A. Ohmer, United States.) 

21,805. Cricket Stumps, W. Chadwick, W. Hartwell, 
and I. Ray, London. 

21,806. Pressing Trousers, &c., G. J. Moschos, 


London 
eo Cutonixe, 8. Z. de Ferranti and J. H. Noad, 
ve 

21,808. Furnaces, W. P. Thompson.—(F. Barclay, 
U; nited States.) 

21,809. Treatina Pitcn or Tar, G. J. Epstein, 
London, 

21,810. Heatixa Rooms and other Piaces, C. Casa 
longa, London. 

21,811. ALTERNATING CuRRENT Morors, OC. E. L. Brown, 


mdon. 
21,812. Pweumatic Toots, J. G. Carlinet, J. Wolsten- 
croft, W. O'Neill, and W. H. Soley, London. 
a oe Ratway CARRIAGE Bopigs, C. W. Lutaer, 
oni 
21,814. *Fauerme Piates, F. F. Haggenmuller, 
London. 

21,815. Suape Hoipers for Lamps, W. W. Hare, 
London. 

21 816. Seat, J. Clegg, London. 

21,817. Extractina Ot. from Corron Waste, J. D. 
Barnett, London. 

21,818, Apparatus for Ourrina Paper, R. W. Wilton, 
London, 

21,819, Com. rrerp Gas Meters, G. Carter, London. 

21/82). Crrcuiar Saws, R. Elsdon, London. 

21 a Ovosure of Recerracces, J. Leembruggen, 

ndon. 

21,822. Furniture of Prvorrep Winpow Sasues, J. P. 
Jones and R. Williams, London. 

21,828, Motor, J. K. Foord, London. 

21 894. Propuction of Cyanipes of the ALKALI METALs, 
W. C. Sellar, London. 

21,825. Propuction of Cyanipes of the ALKALI MeTALs, 
W. C. Sellar, London. 

21,826. Treatment of Ores, H. L. Sulman, London, 

21,827, Necktie Ho.pers, ‘A. J. Boult. —(@. Robinsohn, 
Germany, ) 

21,828. Manvractureof Pia Iron, W. H. D'A. Clemin- 
son, Kilwinning, N.B. 

21,829. Construction of Srainc Matrresses, W. 

. Furxrmpre Evecrricat Conpuctors, 0. W. 
Atkinson and the Electrical Coal Cutting Corpora- 
tion, London, 

21,881. Repropucine Prixtixa Surraces, J. H.S8torr, 

ndon. 

21,882. Mup Guarp for oa, H. Fowke, London. 

21, 833, Rouier Burp Corps, V. D. Hailey, London. 

21; 834. ADVERTISING > Mackenzie, London, 

21 885, Vatves, W. yo London. 

21,886, APPLICATION. of EUMATIC — A. Black, 


Dundee, 
80th November, 1892. 
21,887, Separnatinc Suxets of Paper, J. J. Allens 
Bradford. 


21, tee Axe Bearinos, J. T. Halliday and R. Clark, 


21,839, Room Fire-orates, H. Leggott, Bradford. 
21 ‘840. Warton for Inpicatinec Speep of Bicycies, A. 
A, Watkins, London. 
21 ror Aye as Hsomns, J J. E. Weyman, G. Hitchcock, 
e, 8 
21 st “ans for amass, &c., A. E. Jones, Bir. 


ngham, 
21, "348. Pyrumatic Tires, R. Ramsbottom and H. J, 
fe, Manchester. 
844. Game, H. V. Kent, London. 
845, alee Oar, P. O'Neill and A. Johnson, 


21,846. Pants of the Framine of Vetocirepss, W. H. 


08, on. 
a Piers and Arcues of Viapucts, W. Wilson, 
Ww. 





21,848. Covertna for Hay Ricks, &c, D. Rowell, 


ndon 

21,849. TeLeacoric Acrions for Lames, &c., J. Hall, 
Birmingham, 

21,850. Pepat Cranks, J. Moore and H. P. Boyd, 
London, 

21,851. Firerroor Buitpine Constavorion, J. Fergu- 


son, Carlisle. 
21,852. Bicyote Lamp and Hearer, ©. B. P. Bott, 


ndon. 
21,853. Hinaxs for Doors, &c., G. Warsop, Notting- 


2i, 854. Furnaces for Burnina Reruse, W. Warner, 
Nottingham. 
21,855. Benpina or Setrina Piates, H. O. Bennie, 


gow. 

21,856. Enornes, W. H. Scott, Norwich, 

21,857, Fexpino O11 Exornes, H. Wiockler.—(C. Jas- 
tram, Germany.) 

21,858. Reversino Gear, H, Winckler.--(C. Jastram, 
Germany ) 

21, — baat P. M. Justice.—(C. MW. Truax 


21,860, ” Tove, C. H. Sutton and H. Rudd, 
mingham, 
s London Hanpvies of Vetocipapes, A. E, Armstrong, 


, United 
Bir- 


1,862. ‘Vusnetis Sricxs and the like, H, T. Maple- 
. London. 

21, 863. Toy, J. H. Northcott, London. 

21;864. Fives, J. L. Stewart, Bradford. 

21,865. Ware.s, H. J. Creese, Leicester. 

21,866. Stream GENERATORS, T. D. Walker and P. Duff, 


Liverpool. 

21,867, Oi Separator, I. 8. McDougall, Bir- 
mingham. 

21,868. Gearino, B. 8 Roberts, Birmingham 

saa Brusues in Mera Cases, A. L. Watkins, 

21,870. Paps for Scovrina Boots, R. C. Challoner, 
Leicester. 

21,871. Vatves, H. Fourness, Manchester. 

21, "872. TRAVERSING YARN Guipes, T. F. Wallwork, 
Manchester. 

21,878. Fiar Carpina Enaines, H. W. Macalister, 
Manchester. 


21,874. Execrric Licat Pennants, H. L. T. Lyon, 
London, 

21,875. Suspension Ripinc Sappves, G, L. Lavender, 
Walsall 


21,876. GASOLIER Water Cur Feeper, J. N. Miller, 


Joppa. 

21,877. Propucina Corizs of Hanpwritino, G. H. 
Smith, London. 

* 878. Tea Strainer, J. Nichols, Long Ashton. 
1'879. Warcustanpd with Ticker Ho.per, A. Koch, 
“tae 

21,880. Spoor, A. Young.—(C. W. Taylor and A. M. 
Wickens, Canada.) 

21,881. Bettows, R. R. Gubbins, Belvedere. 

21,882. Prorecrine Doors, W. H. Nixon and H. G 
Sheets, London, 

21,888. Woop-workino Macuine, F. R. Lee, London. 

21,884. RarLway Venicte Coupiinos, J. N. Braun, 


ndon, 
21,885. Music Rack or Book Hotper, I. W. Zavadil, 
London. 
21,886. Puorocrapaic Cameras, E. H. P. Humphreys, 
London. 
21,887. Gripiron, A. E. Wale, Birmingham. 
21, 888. BUTTER Packaaes, G. Barker.—(C. L. Knecland, 





-) 
21,889. Curtain Pote Rincs and the like, E, Kemp, 
Manchester. 


21.890. Woop Turninc Latues, E. Kemp, Man- 
chester, 

21,891. Winpow Saen Fasreners, F. J. Allison, 
London. 

21,892. Rairoaps, E. T., Hughes.—(W. Latimer, 


United States ) 
21 lh guamgmaaes J. L. Adams and E. H. Watrous, 
ndon 
21,804. Imp_ements for PLayino Bituiarps, H. G. 
Shaw, London. 
21,895. Storrerino Botties, H. Tipping, London. 
21,896. Paoroorarnic Lens Mounts, T. Crawford, 


ndo 
21,897. 
London. 
21,898. Sraannwo Tenpons from Cuorrep Meat, E 
Grether, London. 
21,899. Warmers for Banies’ Borries, A. P. Doré:, 
London 


n. 
Preservation of Hops, C. 8. Meacham, 


21,900. Cycte Hanpie, T. M. Cannon, London. 

21,901. Automatic Brakes, L. A. Parrock and A. T. 
©. Hawkins, Birmingham. 

21,902. ADVERTISING Lamp, &c,, J. P. Hudsmith, Bir- 
mingham. 

21,903. Makino Metat Digs, The Phwnix Metal Die 
and Engineering Company and R. M. Murdoch, 

ge One-piece Stups, F. W. Powell and P. Conard, 

od 


on. 

21 - InpicatiIna Temperatures, &c., J. Bartlett, 
on. 

21 906. aaa Atarm, A. Liedcke and P. Jacobi, 


Lond 

21,807. Dove es, B. C. Smith, London. 

21,908. Reriector for Lamps, J. Wehl. — (A. Collin, 
Germany.) 

21,909. Encine Gianps, J. Bradley, London. 

21,910. AryusTaBLE Biock for Brains, J. Canning, 
London. 

21,911. Sypnonic Fivsn Crstern, E. Ward, London. 

21,912. Paste for Cueanino Meta, F. J. Lankford, 
London. 

21,918. Harr-prins, I. Quaglio, London. 

21,914. ArtiriciaAL Fuet, H. Pazolt, London, 

21,915. Pcncnino Vamps of Boots, O., F., and C., 
Robinson, London. 

21,916. Bicycies, P. Ambjérn, C. de Sparre, and A. 
Guinard, London. 

21,917. Ian1tina ComBustipLe Cuarars, J. Wetter.— 
(J. Rademacher, Germany.) 

21,918. TUBULAR Feep-waTer Heaters, W. H. Sankey, 


ndon. 

21,919. Maxine ELecrricaL Connections, C. Olivetti, 
London. 

21,920. Apparatus for Recorpinc Saves, A. C, 
Hough, London. 

21 joo age Gvarp for Rarmway Tracks, M. Riley, 

ndon. 

21,922. Crusuine Mitts, H. C. Higginson, London. 

21,923. AnimaL SHearixne Macuines, H. 8. Daggett, 
London. 

21,924. Drivinc Gear, W. D. Fowler and C, F. 
Christopher, London, 

21,925. ATomiseR, H. M. Oe bs London. 

21,926. Borer Furnaces, A. J. Davison and J.C. 
Jobling, London. 


21,927. EA- pots, H. Gorge, London. 

21,928. Vevocipepss, R Fuge, London. 

21,929. Cans, &c., L. 0. Corey, London. 

21,980. Pneumatic Tires, W. Turner, London. 

21, 981. TREATING Sewacr, M. Nadiein, B. Ewdokimoff, 
and 8. de Baschmakoff, London. 

21,982. Paint, J. 8. P. Stutley, London. 

21983. Tuprs for Steam Boiters, A. W. Abraham, 
Live 

21 934, 
London. 

— ConpiTionino Grain, &c., C. Mallinson, Liver- 


poo! 
21,986. Fire Generators, A. Mistaro, London. 

21,987. Gas Vatve or Cock, A. Mooney. jun , Liverpool. 
21,988. MetnyL-eTHeR, &c., F. Krafft and A. Roos, 


mdon. 
21,939. Treatino Suaar, W. P. Thompson.—(F. Schi- 
ttn Italy.) 
_o ipm.xrtions, L. P. Moreau and C. J. A. Munier, 


NCANDESCENT GAs Burner, J. 8. P. Stutley, 


21,941, Panvaneve Cotustons, W. P. Thompson .— 
(F. Meurice, Belgium ) 





21,942. Preventino Horses Fano, A. J. Schaefer, 

London, 
lst December, 1892. 

21,948, Rino, Pix, and Srup Comepination, A. F. 
Browve, Birmingham, 

21,944. Miners’ Sarety Lamps, W. Patterson, Tyne- 
mouth, 

21,945. Kit~s for Burnina Baicxs, &c, E. P. Lee, 


ristol. 

21,946. PHotooraPnic Cameras, L. 8. Zachariasen, 
ndon. 

aoe. Paotoorarnic Cameras, F, Beauchamp, 


ndon. 
21,948. New Buorrina, &c., Paper, J. P. H. Heusser, 


asgow. 
21 5-0 uageaamaa W. Smithand R. W. Hudleston, 
ondon 

21,950. Friction CLutcues, A. Stevenson, Liverpool. 

21,951. Porous Eartuenware Porrery ARTICLES, W. 
Allen, Broseley, Salop. 

21,952, Hypro-carnon Enornes, F. Dtirr, Liverpool. 

21,958. MingRAL PuLVeRisinG Apparatus, G. O'Brien, 
London. 

21,954. HovusgeHo_p Furniture Fittines, J. Dakers, 
Aberdeen, 

21955. Sream Fivuip Pressure Enoines, A. F. Scott, 
Bradferd. 

21,956. Pre sectina InstrumENT for Curvep Lines, 
&c., H. W. Brown, London. 

21,957. Raisino MATERIAL into Wacors, G. Dowson, 
Guisbro, Yorks. 

21,958, Steam Pipes, R. D. Smillie and W. C, Wallace, 
Glasgow. 

— Vatve Box, T. Evans and G. Barker, 
4oni 

21,960, Rain-water, &c, Pipes, J. R. Crosthwaite, 
Btockton-on-Tees. 

21,961. Apparatus for Storpina Leaks in Tunes of 
Bream Borvers, J. B. Burrell, Cardiff. 

21,962, Roap Cieanina Apparatus, J. B. Burrell, 
Cardiff. 

21,963, Fasteners for Wixpow Curtains, J. Hinchley, 
Birmingham. 

21,964. Spirat Cop Tunes, A. 8. Mills, Manchester. 

21,965. Vevociprpes, W. Bown and J. H. Hughes, 
Birmingham. 

21,966. Hottow Cranks for Bicycixs, &c., C. Ricci, 
London, 

21,967, Serrinc-up Borpers for ApveRtisino, J. H. 
Robinson and T. Pease, Liverpool. 

21,968, OXYQUINOLINEPHENOLSULPHONIC - OXYQUINO - 
Ling, A. Lembach and C. J. Wolff, Manchester. 

21,969. Makino Tintep Avutotypes, &c., E. Vogel, 


ndon. 

21,970. MaruematicaL Instruments, J, P. Maginnis, 
London. 

21,971. Printinc Macuines, J. 8., R. D., and W. D. 
Cundall, Halifax. 

21,972. Manuracture of Boots, &c., 
Newland. 

21,978. METALLIC 
tmingham, 

21,974. €. VENTILATING VENT - PEG, 


G. M. Tebbutt, 
I. Whitfield, Bir- 
H. C. Cooper, 


Brpstraps, S. 


21,975. , Cameras, C. Shaw and J. Burn, 
_, Binmningh: am. 
1,976. Rims of Wuerrs, G. W. Tarver and H. T. 
oo London, 

21,977. Suoxs, J. Pope, Bristol. 

21,978. Drivino Gear for Bicycces, F. W. Lanchester, 
Birmingham . 

21,979. Wire Srrino Banpincs, P. A. Martin, Bir- 
mingham. 

21, wo Suspenper for Hats, &., C. Pendrey, Birming- 

21,981. Sipe Inrercosta Strincers, G. W. Sivewright, 
Hartle 5 

21,982. Finisuinc Parer, F. Butterfield and W. 
Renton, London. 

21,983. Tippinc Wacons and Carts, W. R. Harrison, 
London. 

21,984. Surracina Grinpstongs, &c., W. Holdsworth, 
London. 

21,985. WaTerrroor Covers for Horses, &c , J. Lee, 


mdon, 

21,986. Repuctna Vatvers for Fruips, J. J. Royle, 
Manchester. 

21,987. Trurinc-up Grinpstongs, J. J. Royle and F. 
Mi ayne, Manchester. 

21,988. Canin Sote Srrixncers, G. W. Sivewright, 
Hartlepool. 

21,989. — Paper, Bertrams, Ld., and 8. Milne, 

Glasgo 

21,990. Critotan Borroms of Suips, G. W. Sivewright, 
Hartle 

21,991. Snips" Musuroom VenTiLators, J. Rowland, 
Sunderland. 

21,992. Tea, H. Jackson, Manchester. 

21,998. Quits, W. O'Hanlon, T. and W. Holt, Man- 
chester. 

21,994 Gotrixno Cruss, G. Jamieson, J. B. Southern, 
and J. Bryant, Manchester. 

21,995. GoLFine Ions, G. Jamieson, J. B. Southern, 
and J. Bryant, Manchester. 

21,996. Compounp for Drivixo Srrap3, F. Hunter, 
Manchester. 

21,997. Means for Horpina Canpies, L. 
London. 

21,9¢8. Crocks, J. J. Me‘ster, London. 

21,999. Lamp for LicutTine Purposes, E, Brendel, 
London. 

22,000. Foop Warminec Caprinet, J. 
London. 

22,001. Execrric Lamps, L. Héndlé 
Cummins.—(Duplex filament.) 

22,002. DgeoporisER, L. Wolff, London. 

22,008. Stop Cock, R. O. Fligel and R. Bochrider, 
London, 

22,004. ARTIFICIAL BUILDING MATERIALS, F, W. Lohr- 
mann, London. 

22,005. Hypromerers, &c., J. J. Hicks and G. H. Zeal, 
London. 

22,006. Dustixna Tin or TeRNE Piates, G. H. White, 

22,007. Coatina Tin, G. H. White, London. 
London. 

22,008. Benpina Merat Puates, G. B. Hunter and C. 
Stephenson, London. 

22,009. Gravy Srrainers, W. Lees, London, 

22,010. Fotpina Furniture, A. J. Boult —(H. Ludiig, 
Germany.) 

22.011. Twine Ortino MecuanisM, A. E. Clibborn, 
Liverpool. 

22,012. Stipe Screw Gears, A. J. Boult.—(0. Krell, 
Germany.) 

22,018. Scissors and Saears, J. Le M. Bishop, Man- 
chester. 

22,014. Rar_way Goops Tavucks, A. J. Boult.—(G. 
Talbot, Germany.) 

22,015. Rott Paper Howpers, A. J. P. Brown, J. R. 
Brough, and E. Du 8. Tupper, London. 

22,016. a cine Freso Water, A. Normandy, 

22,017. thane Bits" for Horsss, &c., C. E. Sheldon, 
Birmingham. 

22,018. Focussino, A. L. Adams and B, Foulkes- Winks, 
London. 

22.019. Pneumatic Tire Inrcator, A. Edwards, 
London, 

22,020. Lupricators, W. Boaz, London. 

22,021. DirrerentiaL Daivina Gear for Cycies, G. G, 
M. Hardingham, Londen, 

22,022. Secunina Keys in Rartway Cnarrs, 8. Pettit, 
London. 

22,023. Exp.osive, A. Kramer, London. 

22,024. MANUFACTURING CaRTRID3E Cases, A, Kramer, 


Jones, 


F. Foveaux, 


and E. R. 


mdon. 
22,025. Scissor Suirpener, W. B. Parker, London. 
22,026. SHors, E. Edwards.—(@. Mark, Germany ) 
22.027. Winpow and other Sasues, D. M. Murrow, 
mdon. 
22.028. Heating Air by W. Sharrow, 


SrraM, 
London. 





22,029. Bouquet Hoxper, T. C. Aveling, London, 
22,080. Securina Doors and Winpows, C. H. Stevens, 


ndon. 
—, Sor SLucarna Macuines, 8. M. Cutter, 
ondon, 
= Drawina Liquips from Barress, T. Bell, 


22,083. ‘Recexmnanv e Gas Lamps, T. C. J, Thomas, 
London. 

22,034. Meters, G. Binswanger, London. 

22,085. Switcues and other Frrrinas, G. Binswanger, 


mdon. 
22 poet Water C.osets, W. J. and E. Freeman , 


ndon. 
22,037. Prorectina Harpour Enrrances, A. A. Ost, 
Londo’ 


Cathrein, 
22,039. Maxina Soar, H. H. Lake.-(G@. Schicht, 
‘Aust tria 


) 
22,040. Prepartnc Lanp for Manure, I. 


mdon. 

22,041. Poraro Masnxr and Eco Bearer, U. D. 
Seltzer, London. 

22,042. Botrie CLosurg, R. Herz, London. 

22,048. Macuinery for Printina in CoLours, J. L. 
Davies, London 

22,044. Fives for PointiNo Pencits, &c., E. J. Koester, 
London. 


nm. 
22,088. Sranps for Exvecrric Lamps, J. 
London. 


Brown, 


2nd December, 1892. 


22,045. Fastenino of Macaine Betts, W. Kottgen 
London. 
22,046. VaRIaBLE Gear for Cycies, R. M. Whitaker, 
Skipton. 
22,047. PoRTABLE CooKING Ranors, E. Birch, Man- 
chester. 
22,048, CrncuLan Kwirtina Macuines, OC. H. Wallwork, 
Manchester. 
22,049 Suspenpers, C. C. Krouse, London, 
22,050. Instrument for Cutrina Paper, O. E. F. 
Thiems, Glaegow. 
22,051. Crump Brusues, O E. F. Thiems, Glasgow. 
22,052. SHovers, O. E. F. Thiems, Glasgow. 
22,058. TRANSMITTING CIRCULAR Motion, W. Andrews, 
Handsworth. 
22,054. Hus; for Cycies, &c , Waeris, G. Dawes, Bir- 
mingham. 
22,055. ImiraTION MareBLe Scans, J. 
Rostron, Manchester. 
22,056. ALARM CLocks, A. Silbermann, Manchester. 
22,057. Rounpasouts, G. Spencer, Cheshire, 
22,058. ** Kick Stampa,” H. F. Massey, Manchester. 
22,059. Dup.ticate Powper Box, G. Horton, Bir- 
oomine ham 
2.060" AERATION of Tittep Lanp, J. E. Steevenson, 
gy oR ov 
22,061, ELecrric Morive- -—~ System, W. L. Spence 
and D. Stewart and Co., Glasgow. 
22,062. MetaLiic Tupes and GuN Barres, W. Rose, 
Birmingham. 
22,068. Burton for Oars and &cu.is, J. M. Logan, 
London. 
> = Pepats for Ve.ocipepes, 8. Mills, Birmingham. 
. Governors for Steam Exoines, W. L. Spence, 
aa tilokehiclde N 3 
22 ‘po ge Guarps for Vetocipepes, I. W. Boothroyd, 
mdon. 
aa righoy CreaninG, &c., Matt, T. and J. Parkinson, 
e 
22008, Brac HLESS FLrour and Breap, J. J. Clark, 
B 


Hilton and J. 


22,069. Toy Cyctist, T. R. Paxton, Westmoreland, 

22,070. Lire-savinc Apparatus, M. Schwarz, G. 
Tischer, and A. Vogelsang, London. 

22,071. ADVERTISING, J. Southall, Worcester. 

22,072, Crisper Guarp for Dutcn Ovens, A. Sheldon, 
Barrow-in-Furness. 

22,078. Compinep Nicut Licuts, &c., W. J. Chester- 
ton, Birmingham. 

22,074. Arr-Tiaur Coverinos for Borties, J. Margetts, 


mdon, 

%2,075. Cigar Tir Perrorators, R. Cohen, London. 

22,076. Fitter Nozzves for Hot-water Baas, J. Cock- 
burn, Glasgow. 

22,077. "RecuLatina Contrivance for Pens, H. Hiltzel, 
Berlin. 

22,078. ConcenTraTION of SULPHURIC AcID, T. Hughes, 
Cheshire. 

22,079. Cuaroina Gas Retorts, 8. Y. Shoubridge, 
Manchester. 

22,080. Lockisa Wuaeets of VeLociprprs, H. T. 
Stephens and G. W. Tarver, London. 

22,081. CarTripor Cases, G. Hookham, Birmingham. 

22,082. MeTaLiic Conveyina Betts, N. Greening and 
N. Greening and Sons, Manchester. 

22,088. Sarery Razor, A. Koller and H. Koller, Man- 
chester. 

22,084. SectionaL Formation of Jars, J. Halley, 
London. 

22 085. Meter, J. Perry, London. 

22,086. Pincers, F. Summerhayes, London. 

22,087. Resistance Apparatus, J. A. Colquhoun, 
Glasgow. 

22,088. Pepats for VeLocipepes, &c., J. W. Maude, 
London. 

22,089. Curtina Breecues, G. D. and E. J. Hobson, 
London. 

22,000, Gov ER for Prorectina Fauit, R. L. Spencer, 

mdon 

22,091. Vevocipepes, E. J. E. V. Andel, London. 

22,092. Prorocraruic ALBuM Leaves, 8S. Posen, 
London. 

22.098. BLock SianaLuinc Apparatus, F. T. Hollins, 
Leytonstone. 

22,094. Baxi Castor, H. M. Nicholls, London. 

22,095. Firina Retort BENc HES, H. E. Newton.— 
(2. N. Oakman, jun., United States.) 

22,096. Retort Benciies, H. E. Newton.—({(R N. Oak- 
man, jun., United States.) 

22,097. PicKLinG Ikon and Sree. Pratrs, W. 8. Raw- 
son and Woodhouse and Rawson United, Limited, 
London. 

22,098. Panes and Driers, 
United States ) 

22,099. — for Wcop Svrraces, F. Crane, 

n 

22,100. ‘Suors, W. Evans, London. 

22, 101. Dressina Firour, W. P. Thompson. —(iV. 
Gray, United States ) 

22,102. Dressinc Macurnes, W. P. Thompson.—( IV. D. 
Gray, United States.) 

22,108. Bottrnc Macuings, W. P. Thompson.—(WV. D. 
Gray, United States.) 

22,104. Dryino SHeps for Bricks, &c., H. Mardon, 


F. Crane.—(J. Crane, 


London 
22,105. Daawane Compasses, Tonos, &c., B. Urban, 
London. 


22,106. Tires for Vetocipepgs, N. Yagn and 8. Besse- 
noff, London. 

22,107. Pranrorte Actioys, J. Her:burger, London, 

22, 108. Horstine APPARATU s, D. Richards and J. 
7 ones, London. 

22,109. yor mg OPERATED by Fiuip Mixtures, J. H. 
Fox, ni 

22, pos — — for Dyrino Harr, C. Bredenberg, 


= int, ‘Honve Power Arparatvs, 8. Elliott, Berk- 


22, 112. Times for Vetccrpepes, &c., H. Tanghe, 


“Lond 

22,118. — Lockinc Suarrs for Horsk-powrr Hop 
Wasners, E. Gascoine, jun., London. 

22,114. Wurps, J. W. Middleton, London. 

22) 115. Propucixa Cream and Butrer, M. Julien and 
a Brin, London. 

22,116. AppLyinc Sanp to Rartway Rams, H. H 
Lake. —+(C. W. Sherburne, United States ) 

22,117. Letter Boxes, Howlett, London. 

22, <a for PyeuMaTIcC TIREs, &e. , J. Gunning, 
Lon 
— Topacco Pipz Creaner, C. J. E. Large, 
mn 


nm. 
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22,120. Bricks for Burtpiva Purposss, J. Taylor, 
London. 
22,121. Surps’ Water cio3ets, E. J. Preston and R. 
Hesslewood, London. 
—— Werenrne Apparatus, W. M. Taylor, 
ndon. 
22,123. Pens and Pensoipers, F. P. Candy, London. 
22,124. Lotion for Cure of Lupus, A , A , and 8. Rowe, 
ndon. 
2,125. Merson of AssociaTine VENEERS, C. W. Luther, 
go 
22,126. Scrarmne the Sipes of Tcses, R. J. Smith, 
London. 


8rd December, 1892. 
._—" Banp Puttevs, H. I. Gould and J. W. Bennett, 


mdon. 

22,128. Runsine Gear of Venicues, J., J. A., and A. 
Duthie, Aberdeen. 

22,129. Eurcrric Swrrenes for Currents, C. J. 
Wharton, London. 

22,130. Manuractore of Exvevopss, F. M. Mole, Bir- 
mingham. 

22,131. Covertnc Execrric Wires, F. W. W. Goodsall 

and H. E. Wright, London. 

22,132. Saapes for Lamps, A. H. Griffiths and Evered 
an , Ld, Birmingham. 

22,1388. BAND PouisHixa Macarnss, P. H. Levi, J. W. 
Salaman, and A. E. Symmonds. Birmin gham’ 

22,134. Hixcres for Tressets, J. and C. Koehler, 
Keighley. 

22,135. Macuine for Drawine Orr Liguips, W. Brad- 
ley, Sheffield. 

22,136. Pickers for Usper-pick Looms, J. Curtis, 
Manchester. 

22 137. Mawuracture of Sopa-porasH Soap, E. Girg, 


mdon. 
22,188 Tire for Ve.tocipepes, M. Uhlitzsch and E. 
Kretzchmar, London. 
22,139. Persats of leos, I. Levinstein, Manchest:r. 
22,140. Reeutatine the Soppiy of Arr to FoRNACEs, 
F. R. Hartley and J. Bond, Weaste. 
= talitas. the Pours of Frats, A. Hitchon, 
a. 
2,142. Letrer and Pittar Boxes, W. A. Gilmour, 
ow. 


ASE 

22.143. VeLoctpepes, J. S. Archer and C. Munday, 
Birmingham. 

22.144. Encine to Hates Eses, J. Dervilles, Cour- 
bevoie. 

22,145. Price Tickets, A. T. Hope, London. 

22,146. Fasteners for Betts, W. Thomason Walsall. 

22,147. Suspenpinc Cycite Lamps, A. W. Sanderson, 
Birmingham 

22,148. Canpiestick, J. Atkinson, jun., London. 

22.149. ANemomeTers, A. Pearson, Glasgow. 

22,150. ARresTinc Dust PaRTICLES, W. H. Ince, 
London. 

22,151. MANIPULATION of Macrc Lanterns, H. Simpson, 
Liverpool. 

22,152. SHarRPentnc Braves of Skates, J. Robertson, 
London. 

22,158. Water Tose Stream Borters, G. Stevenson, 
Glasgow. 

22,154. SupmMaRineE Satvace Apparatus, J. R. Pater- 
son, Glasgow. 

22,155. Drop Bottom Skips, &c., W. 8. Hubbard, 


mdon. 

22,156. Casks and Hoops THEREFoR, J. H. Brindle, 
Manchester. 

22,157. Treatinc Svcestaxces with Gasgs, J. J. 
Melville, Liverpool. 

22,158. ProrocraPaic Apparatus, W. P. Thompson.— 
(S. Hirschfelder and L, Dannhauser, Germany.) 

22,159. Tone InpicaTor for Use im Music Books, C. C. 
Kropp, Liverpool. 

22,160. Loom Picker Burrexs, J. Taylor, Manchester. 

22.161. Macuivery for the RoLiine of TaPerR METALS, 
P. Robinson, Birmingham. 

22,162. ane of Wire Merat, P. Robinson, Bir- 
mi 

22,163. oA ELEss FLUsHING CisTERN, M. M. C. Somer- 
ville, London. 

22,164. Execrricat Swircnes for HiIGH-TENSION 
CURRENTS, G. H. Nisbet, London. 

— Locks, &c., L. B. Moreton and J. Stokes, 

nd: 
— —— of Suutries, R. L. Kirlew, Birming- 


22,167. cm Tureress, 8. C. Davidson, London. 
22,168. ADveRTIsING Soap, &c., J. Metcalf, Accrington. 
22/169, APPLIANCEs for GLass- “CUTTING, A. a. Franklin, 


22,170. Kwire CLieaner, G. H. Ellis, Neasdon. 

22,171. Supports for PHOTOGRAPHIC Cameras, J. E. 
Thornton and E. Pickard, Manchester. 

22,172. CanDLesticks, C. T. "austin, Kent. 

2217: 3. PuLitey Buocxs, R. Priest and B. Millward, 
Birmingham. 

22,174. Gas-PRODUCING Piant, H. E. Newton.—{R. N. 
Oakman, . jun., United States.) 

22 4 5. Maxkrne of ComposiTion for WATERPROOFING, 

W. Baker, London. 

22,17 76. Apparatus for Raismnc Liquips, J. Mactear, 
London. 

22.177. Device for Untoapine Vessets of Carcoss in 
Bok, W. 8. Potter, London. 

22,178. "Sroprers for Bortizs, &c, G. H. Jones, 
London. 

22,179. Sweepinc or CLEantnc Carmyeys, D. Walker, 
London. 

22,180. Exvetopes, G. G. M. Hardingham.—({7. W. 
idle, United States.) 

22.181. ApJsusTaBLe Mosic Desk, E. F. Fielder, 

mdon. 
2,182. Boat Lowertnc Gear, A. Craigie and R. Stud- 
e« London. 

22,183. Paper Bacs, J. Hunt.-(P. H. Welch, Aus- 
tralia.) 

——. Tart Boarps for Carts, W. R. Baker, Wal- 

D 

22,185. PATTERN Cueck Morions for Loows, A. Govan, 
Glasgow. 

22 186. RETAINING Wence Keys, J. 8. Farmer.—(C. L 
Bianco, Italy.) 

22.187. Licutnise Arresters, R. Belfield.—{ The 
Westinghouse Electric and Manufacturing Company, 
me, . nited States ) 

2,188 Toots for Expanpinc Tupes, E. Petersen, 
London. 

22.189. Steriiistnc Mirk, G. C. Legay, London. 

22,190. Appliance for HoLpine Bones, M. de Guich- 
enné, Lendon. 

22.191. Pristine Tapes and the like, J. Equadrille, 

»ndon. 
22,192. Boriso and Torninc Latues, W. Sudworth, 


22.193. Hotpgers for Pins and Negpies, R. Archer, 
mdon. 
7m. & Maxrxo Courtine Tvots, W. F. Beardshaw, 
on 


ne Packixc Cases, O. Heinrich, 
mdon. 
22,196. Lamp Buryers, H. Salsbury, London. 
22,197. Apsustine Cart Bopies on AX es, J. Chalmers, 
London. 
22,198. Securtnc PHotocrapus to Grass, G. Watson, 
London. 
—, TesTinoc Macuine for Cuatns, &c., A. Crane, 
mdon. 


5th December, 1£92. 

22,200. Sewrsc Macurnes, F. Maginn and J. Shovel- 
ton, Manchester. 

22.201. Lock for Mout cf Bo.tiss, E. C. Bartlett, 
London. 

22.202. PeERaMBULATORS ard Ma: Carts, A. H. Lloyd, 
kirmingham. 

22.203. Brake for Bicycies, &c , A. C. Roper, Exeter. 

+2 204. VENTILATION without Dravont, J. Inwood, 
london. 

22 205. Lantern Mask and Bryper, T. Efford and F. 
O. Scott, London. 





22.206. ao araTus for Prayine Gorr, J. H. Brighouse, 
~ Sothpo 

22 207. PN UMBERING Apparatus, L. Carr and G. 
Southey, Cardiff. 

22,208. STRENGTHENED Form of Steet, J. McCallum, 
Cardiff. 

22,209. AppLiance for Uss in Bortine Ecos, J. Wearne, 
Bristol. 

22,210 Frrectrinc ARITHMETICAL CaLcuLaTions, L. 
Lord, London. 

22,211. *Diepine Pipes, J. E. and W. H. Place, Man- 
chester. 

SS Se Away Surps’ Masts, W. F. McIntosh, 


undee. 

22,218. Crosinc Borruss, W. J. Cowan and C. J. 
Saunders, London. 

22,214. MeRcuRIAL Arr Pumps, L. Jeyes._(M. Block, 
Germany.) 

22,215, Bortox for Upnotsterinc, T. H. Hundley, 

Dat 

22,216. To Fix on Banp of Scarr, T. H. Hundley, 
London. 

22,217. ee for Upnorsterinc, T. H. Hundley, 


Loni 

22,218. Tine for APPLYING to WHEELS, G. W. Woodfield, 
London. 

=S 219. ee Green Appuiances, J. S. Pearson, 


22,220. Boors and SHogs for ATrHLetes, A. Ainsworth, 
Mancheste 
22,221. Extenpep Frenca Bepsteaps, V. E. James, 
rmingham. 


ng! ; 
22,222. Tires of Waerets for Crcies, U. H. Kay, 


22,223. Spee Gears, J. T. Moore, Snsher. 

22,224. Vermin Trap, hall and qh "Wallwork, 
Manchester. 

22.225. Pumps, T. McNeish, Liverpool. 

22.226. VaLv ~~" Sypnoy, F. Bawson and T. G. 
Rhodes, L 

22,227. Danced on Lace, &c., C. Butterfield, Not- 
tingham. 

22,228. Gas or Ot Consumine Burners, A. Gozzard, 
Sheffield 

22.229. Gas Enoines, H. I. Gould and J. W. Bennett, 
London. 

22,280. Skate, C. W. Petcbell and J. D. Williams, 
Middlesbrough. 

22.231. Coxe Pin for Paper Hoipers, 8. H. Wright, 
Dublin. 

—, CaRTRIDGE Derent Apparatus, J. G. Accles, 

mcon. 
22 233. Wuaeet or Rotter for Skates, H. German, 


London. 
22 234. Dirt Protector for Borries, J. Cuthbert, 


erth. 
22.235. Hycrentc Spour and Srrainer, E. Aver, 
Truro. 


22,236. Fitttisc Syrupina Borties, J. McEwen, 
London. 
22,237. Oprarmsinc CHLORINE Gas, H. Ccsnett, B. C. 


Bennison, S. Hayes, and P. Smallwood, Man- 
chester. 

22,238. CanBonic Acip, 8. Walker and 8. 8. Walker, 
London. 

22,239. Game, L. Jones and A. Smith, Birmingham. 

22,240. Sarety Apparatus for Hotsts, O. Hawkins, 
Pontypridd. 

22,241. Lockina ARTicLEs on Hooks, E. E. Wigzell, 
London. 

22,242. Ram-way Foo Sicnars, J. W. Dyer, Abbey 
Wood. 

22,2438. Merattic TtBCLaR 


Papiock, J. Terry, 


London. 

22,244. CicaretTe Paper Casg, C, E. I. Brown, Friern 
Barnet. 

22,245. Game, &c., C. F. Dobson and A. F. Lewis, 
London. 

22,246. Scate Weicninc Macarnes, C. R. Gorringe, 


mdon. 
22,247. Pneumatic Trrep Waeets, F. Pegler, 
on. 

22 248. Lusricatinc Caps of Axces, 8. Wilson, Man- 
chester. 

22,249. Reprction of Friction of Suarrs, W. 8. and 
C. R. Boult, London. 

22,250. WaTER-TUBE Borers, E. de Pass.—(L. M. G. 
Delaunay-Belleville, France.) 

22 251. Water-TuBe Borers, E. de Pass —(L. M. G. 
Delaunay-Belleville, France.) 

22,252. Bicycies, J. C. McEwen and J. Henderson, 


K. R. Geduld, 


22 254. PUDDING-BABING, D. H. Shuttleworth-Brown, 
mdon. 
22,255. ADsusTaBLE Bearinos, J. L. Copping and W. 
4oHfacpherson, London. 
2,256 Winn Instruments, P. Pupeschi, London 
20 387. Paint and other BrusHes, C. Brendenberg, 
London. 
22,258. Fioats for Anouinc, C. Picard, fils, London. 
22,259. Countinc Revo.utions of SHarts, J. Jaquet, 
London. 
22,260. Rotary Cuttgrs, W. Lorenz, London. 
21,261. Evecrric Arc Lamps, A. F. Hills, London. 
22.262. Cases for Cicarettes, &c, J. A. Lloyd, 
London. 
22,263. ATTACHMENT to Game of SKILL, O. Macarthy, 
London. 
22,264. Coatixc SHeets of Parer with Coxovr, &c., 
A. 8. King, London. 
22,265. Prastic Pipe-MaAKING Macuinery, A. Nocl, 
mdon. 
22,266. Corrine Wire, C. Jackson and J. H. Stern- 
rgh and Son, don. 
22,267. WHEeEts for RAaiLway Veuicies, H. 8. Maxim 
and L. Silverman, London. 
22.268. Apparatus for Usg in Detivertna Monsy, 0. 
Lelm, London. 
22,269.. ProsectTite, A. Morrow, New Zealand. 
22.270. Surcicat Banpacg, H. Bayer. London. 
22,271. Carpons for Arc Lamps, C. W. Hazeltine, 
London. 
22,272. Dirrusion of Heat, L. P. Perkins and W. E. 
Buck, London. 
22,273. BotrLe Hotpers, W. F. Hunt, London. 
22,274. Snape for Evectric Licnrts, E. W. Streeter, 
London. 
22,275. Stipinc Wixpows, W. Youlten, London. 
22,276. Pweumatic Tires, P. Aubry, London. 
22,277. Penciis, C. Faber, London. 
22,278. BoTrLe-capsuLinc Macuines, G. F. Redfern. 
—(Wiesbadener Staniol and Metalkapselfalrik, Ger- 


22.253, AcipiryiNa Yeast - MASH, 
“London 


many. 
22 279. ssusKs for Corsets, J. Fleischer, London. 
22,280. ATTACHMFNT of Prevumatic Tires to their Rims, 
J. 8. Smith and C. J. and G. E. Tate, Lendon. 
22, — Hips, W. Gillissen and A. Pappert, 
mdon 
22,282, Ink Stanps, A. Schnellen, London. 


6th December, 1892. 

22 283. Brace Firtinos, C. N. Eyland. eo. 

22,284. ComBrnaTIon Crust, S. ee Sheffield. 

22,285. MicropHone Transmitters, G. L. Anders and 
W. Kottgen, London. 

22,286. Rac-curtinc Macuines, E. 8. Hidden, 
London. 

22,287 Generation of Stram, A. R. Sennett, London. 

22,288. Corree Pot, H. Swan, Richmond. 

22,289. BrypInc Manuscript Paper, V. Bétis, 
Richmond. 

22, _ Maxine Cumney Pots, W. H. Duncan, Shrop- 
sbire. 

22.291. Cytisper Sicut Freep Lusricators, J. W. 
Holden, Manchester. 

22,292. Fastenino Backs of Brusnes, J. H. Godman, 
Hertfordsh: 

22, 4" Ivtayixa CoLourrp Desians on Watts, &c, 

8t. George, Redhill. 

22 ‘Sod. “CrmcutaR Ksrrrixe Macurnes, G. F. Sturgess, 

Leicester. 








22,295. Toots for Finisnina Boots, &c., W. A. Bray, 
Leicester. 
2,296. Seep DistRrpuTiInc Macnine, H. Kuxmann, 
ndon. 
22,297. Steam Generators, H. B. Merton, London. 
22,298. Topacco Pires, G. y Neville and W. Davies, 
Birmingham. 
22,299. Lerrer-nox and Name-piate, W. F. McIntosh, 
Dundee. 
22,300. STRENGTHENING MINERAL WATER-BOXES, R. 
Robinson, Sheftield. 
22,301. Suower Barna, G. H. Wood, London. 
22.302. Spun Waee.s for Wincnes, M. Mail, jun., 
Newcastle-on-Tyne. 
22.303. Winpow SasH Fastener, D. Atkinson and J. 
"i Sheftield. 
22,804. ReceptacLe for Marcu-poxes, J. R. Smith, 
Bristol. 
22,305. Apparatus for Tipprnc Carts, &c.,G. Rowe, 
, liddlesex. 
2,306. Fisuine Nets, A. J. Allen, Beith, N.B. 
steer Maktna Rartway Wueets, &c., J. Wills, 
Sheffiela 
22,308. INCANDESCENT ELrecTric Lamps, E. W. Apple- 
gate, London. 
22,309. Bevettinc Giass Circies, E. Brown, Bir- 
mingham. 
22,310. TRAVELLING IRON Roor, J. Laing, Carlisle. 
22"81L. Wire Rops, W. Ambler and J. H. Broomhead, 
Bradford. 
22,312. Lamp for Apvertisinc, J. Cook, J. Fischer, 
and T. Fischer, London. 
2,318. Apptiances for TRANSPORTING Cass, J. M. 
“and W. Starley, Birmingham. 
22,314. Pumps, J. Corbett, Birmingham. 
315. Makino Roap Venic Les, A. Farnell, Bradford. 
22,316. Sery-actinc Muves, R. Clegg and J. Holt, 
Manchester. 
317. FLoox Jorsts, J. Friedrichs, London. 
. Tew-mMouLp, A. Gardner, London. 
. TYPe-waitinc Macuines, M. A. Weir, London. 
20. VeLociprpes, E. J. West, Leicester. 
. Corn-raerEeD Apparatus, J. A. Rudd, Glasgow. 
22. Apparatus for Rerininc Oits, W. C. Shaw, 
London. 
22,323. Lire Guarps for Locomotives, J. E. Weyman 
and G. W. H. Ellis, Sheffield. 
22 324. Iron and Stee, Manuracrure, A. E. Tucker, 
Birmingham 
22,325. TaimBce, E. Hodgkinson, jun., Birmingham 
22,326. Looms for Weravinc Fasaics, D. D. Leitch, 
Belfast. 
22,327. Preumatic Trres, H. W. Moss, Dublin. 
22,828. Brake for Cycuts, J. Maguire and A. Nichol- 
son, Dublin. 
22 329. Wire Coverep Stream Pipss, D. B. Morison, 
Hartlepool 
22,330. MakINnG Paper Baas, W. Dickie and W. Inglis, 
Glasgow. 
22,331. Srop Cock for Water Pipes, &c., D. Neilson, 
Glasgow. 
22,332. Ksirtinc Sgeamiess Stocxines, G. Hadden, 
Glasgow. 
——, Ammeters and Vo_tmerers, E. Hartmann, 
mdon. 
22,834. Sact GranvuLatine Macuivery, J. H. Barnett 
and R. Tempest, Leeds. 
22,335. Tie FAasTENER, J. Reed and J. B. Rose, Man- 
chester. 
22.336. Porato Wasnine and Peerinc Macuines, J. 
Rouse, Royton, 
22337. Bearer Macuines, T. R. Marsden, Man- 
chester. 
22 338. Rotter Bearina, J. W. Hyatt, Manchester. 
22,389. Tires for Ve.Locipepses, R. Caswell, jun., 
London. 
22,340, Apvertisino, E G. Banks, London. 
22,341, FLower-sTanbs, &c., W. C. Fox, Sheffield. 
2,342. State Frame, C. Banks, Walthamstow. 
22 343. Frost Srups for RovcHING Horsesnogs, J. 
Hill, Stourbridge. 
23,344. Gatvanic Batreries, W. Walker and F. R. 
Wilkins, Birmingham. 
22,345. Rartway Cuairs, D. and J. McM. McIntosh, 
Glasgow. 
22,346. TeterpHonic Switcninc Apparatus, J. D. 
Miller, Glasgow. 
22,347. Curr PROTECTORS, W. H. Woolf, London. 
22,348. Banp Brakes for Cycizs, &c., F, Easom, 


ndon. 

22 349. Sarety Hanpie, W. Defries and V. I. Feeny, 
London. 

22 350. ee D. Young.(G. J. Capeiwell, United 
States. 

22,351. Macuinery fur Propvuctnc ORNAMENTAL 
INDENTATIONS on the We.ts of Boots, J. Branch, 
London. 

22,352. Cycies, R. E. Phillips.—(L. Holt, we 

22' 353. AvpHaBetT TeacHinG Puzzue, 8. A. Mitf ford, 


on. 

22,354. Rarcway Carriaces, A. Gill, London. 

22,855. ELectro Printine Surraces, A. Gray, London. 

22,356. ARITHMETICAL CALCULATION Device, J. Thomas, 
London. 

22.357. Ramway Venicite Couptixes, H. H. Lake — 
(J. W. Klingler, United States.) 

22,358. Linco, &c., Weicuts, 8. G. and W. F. Miller, 





mdon, 
22,359. Apparatus for Mixine Four, J. D Bangert, 
London. 
22,360. Umpretwas, H. D. Sinclair, London. 
22,361. Pweumatic Tire, A. C. Hide, London. 
22.362. Extension TaBies, F. Wolter, London. 
22 363. Envevorg, G. H. L. Parsons, London. 
22,364. Post-maARKING Macuines, W. R. Landfear, 
London. 
22,365. Umpre.ias, G. Lyons, London. 
22 366. TicaTenNING Fencinc Wires, H. Branet, 
mdon. 
22,367. Rerarnine Skirts in Position, C. A. Williams, 


on. 

22 368. Oprratinc SicNaL Apparatus, E. Russell 
London. 

22,369. Sorr Metat Castixas, W. J. and E. Freeman, 
London. 

22.370. Corpiinos for Carriaces, J. Zehneck and F, 
Strauch, London 

22,371. Breast Cottars, C. T. Cain, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


483,333. Axte Lupricator, J. P. and H. A. Wendell, 
Philadelphia, Pa.—Filed January 28rd, 1892. 

Claim.—(1) An axle-box having a reservoir with 

covered top, a front lid with pump therein having 


483,333] 











oa and lower valves loosely seated in its tube, a top 
ied with a removable lid, said plate having a cham- 
r with inlet and outlet ducts, and a journal bearing 
with a chamber and therein, said being 
combined substantially as described. (a) An oxipber 
having a reservoir in its lower part with a covered 
a front lid with a pump therein having rising and 








falling valves we Be fitted in its tube, a top plate 


with a chamber, in said Sone ber leading rom 
said pump, and an Gitace eading from said 
chamber through said front lid to ran reservoir, the 
top wall of said overflow being above the floor 


of said chamber, said parts being combined substan. 
tially as described. 
483,548. Berarine ror SIGNAL AND Switcu Rops, 4, 
we. | es Westminster, England.—Filed June 20th, 
Claim. —The combination, with a longitudinal rod, 
of rollers arranged above and below the rod and 





brackets provided with longitudinal ways for the ends 
of the —— of the said rollers to roll along when 
the said rod is actuated, substantially as set forth. 


483,573. Rovina-rrameE, EF. P. Morgan, Saco, and J, 
H. MacMullan, Portland, Me.—Filed January 18th, 


1892, 

Claim.—(1) In a machine for making roving of 
cotton or other fibres, the combination, with a main 
driving gear and a bobbin rail shaft gear, of a flexible 
chain of {yx flexibly connected with each other and 
with said driving and said bobbin rail shaft gear, as 
herein set forth, and for the purpose specified. (2) In 
a machine for making roving of cotton or other 
fibres, the combination of a main driving gear 2, 
intermediate gears 8 and 4, bobbin rail shaft gear : 5, 
connecting arms 9, 10, and 11, pivotting studs 7 and 7’, 
directing arm 6, and stud 12, said connecting arms 


[483.573] 








being pivotted on the main driving gear shaft, — 
rail gear shaft, and on the pivotting studs 7 and 7 7 
secure the flexible connection of the several 3 Mag 
said directing arm being pivotted on the studs 7 and 
12 to control the path of estan of the intermediate 
4 conformably to the limit of the vertical traverse of 
the bobbin rail shaft, substantially as and for the 
purpose ified. (3) Ina hine for making roving 
of cotton or other fibres, the combination of a main 
driving gear, a bobbin "rail shaft gear, and inter- 
mediate gears, all flexibly connected with means for 
controlling the path of motion of said intermediates, 
in + manner described, to fill the conditions herein 
set forth. . 


483,644. Incor Manipucator, P. N. Cunninghaw, 
New Castle.—Filed September 26th, 1891. 

Claim.—(1) An ingot manipulator comprising a 
movable platform, pivotted pushers mounted thereon 
and arranged to engage at least two sides of the ingot, 
and means for turning said pushers, substantially as 
and for the purposes descri (2) An ingot mani- 
aang comprising a movable platform, upright 

nger bars rigidly connected thereto, fingers pivotally 
mounted on the finger bars and arran to engage at 
least two sides of the ingot, and means for turning 
the fingers, substantially as and for the purposes 
described. (8) An ages manipulator comprising a 
vertically and longitudinally movable Siniform, 
pivotted pushers mounted thereon, and means for 
turning said pushers upon their pivots, substantially 














as and for the purposes aescribed. (4) An ingot 
manipulator, comprising a vertically and longitudi- 
sally movable platform, pushers pivotally mounted 
thereon, a cylinder carried by the platform, and con- 
nections between said cylinder and pushers for 
actuating the same, substantially as and for the 
purposes described. 6) An ingot manipulator com- 
prising a platform carried by a vertically pa bere 
per, eee latform lon, dinally 
pres me wg) omer pivotted to the vw tay linder 
ereon, ard connections between said cylin- 

Ger A the pushers for actuating the same, substan- 
tially as and for the purposes described. (6) An ingot 
manipulator comprising a platform carried by a 
vertically reciprocating Pe wato ha se te cylinder 
reciprocating over a fixed and pivotally 
connected with the ern, ‘pechers pivotally 
mounted upon the platform, and motive cylinders also 
mounted thereon and arranged to actuate said 
a, substantialiy as and for the purposes de- 
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THE ATMOSPHERIC RAILWAY. 


Tue Atmospheric Railway has long passed into the 
limbo of forgotten things, yet for some years it agitated 
the railway world in a manner that nothing has since, 
save perhaps its contemporary, the gauge question. Its 
adherents were numerous and powerful, and many lines 
on this novel system were proposed, though but few were 
even begun. Some of these schemes were ambitious 
enough, as, for instance, a line from Newcastle to Ber- 
wick and one from London to Portsmouth. A single line 
of atmospheric railway, contained in an iron tube lying 
upon the bed of the sea, was projected between Dover 
and Calais, and was expected to be made for £2,500,000. 
An American, Mr. H. Pinkus, obtained, about 1835, the 
first patent for an atmospheric railway at all resembling 
the system subsequently carried out, but it was not until 
1840 that the experiments made by the Messrs. Samuda 
and Mr. Clegg, on Wormwood Scrubbs, demonstrated the 
mechanical possibility of atmospheric traction. The 
engineer of the Dublin and Kingstown Railway, Mr. C. 
Vignoles, believing in the invention, persuaded his 
Directors to adopt it on the extension of their line from 
Kingstown to Dalkey, a distance of one and three- 
quarter miles. The Company purchased one line of a 
double tramway, which had been made for the convey- 
ance of stone for the newly-completed pier at Kingstown, 
and was then but little used. It was altered to dip under 
the roads instead of crossing them on the level], and was 
provided with a 15in. traction pipe between the rails. 
The curves were numerous and very sharp, some of 
hardly nine chains radius, whilst the line rose from 
Kingstown for one and a-quarter miles 1 in 115, finishing 
up with 1 in 57. A vertical engine, with a cylinder 34}in. 
diameter and 66in. stroke, 401b. steam, was erected near 
the Dalkey terminus. The line was opened at the end of 
the year 1843, and was so far successful that it un- 
doubtedly gave an impetus to the further adoption of the 
system. When new the apparatus was so efficient that 
22'5in. of vacuum could be got with three or four minutes’ 
pumping, @ power enough to take three small coaches 
full of passengers up the hill at over forty miles an hour. 
A speed of eighty miles has been reached with one coach. 
The trains were run down, however, by gravity only, con- 
trolled, of course, by hand brakes. The cost of the 
motive power was stated to be a fraction over 7d. per 
mile, or including maintenance of way, about 9d., against 
1s. 44d. on the locomotive portion of the line. What the 
interest on the outlay brought the cost to we do not 
know, but subsequent experience showed that, as a rule, 
it equalled the whole cost of locomotive power. Anyhow, 
the advantages of the new system were not found great 
enough to warrant its extension to Bray later on, and 
after a few years it was given up. 

The atmospheric system is perhaps best known in con- 
nection with the London and Croydon Railway. The 
increasing amount of traffic sent over the line by the 
London and Brighton and South-Eastern Companies was 
becoming inconvenient, and in consequence it was deter- 
mined to lay a double line of atmospheric railway on the 
eastern side of the old line. The crossing of the latter, 
the Croydon terminus being west of it, was effected by 
means of along wooden viaduct rising on each side 1 
in 50. This gradient proved to be a very weak spot in 
the line, although a superior capacity for going up hill 
was thought to be one of the strongest points of the 
atmospheric system. To work the ten and a-half miles 
of line from London Bridge to Croydon four pumping 
engines were erected, at New Cross, Dartmouth Arms 
(Forest Hill), Jolly Sailor (Norwood Junction), and the 
terminus at West Croydon. They were of 50 horse- 
power, and made by Maudslay and Field. Experiments 
made over a five mile section in October, 1845, showed 
that ten coaches, weighing fifty tons, could be conveyed 
that distance in from eight to nine minutes with safet 
and regularity, whilst much higher speeds were got ¥ith 
lighter trains. In working the apparatus the second 
engine in advance of the train was started as well as the 
one immediately ahead, in order that the tube might be 
exhausted in readiness. Directly the train passed the 
first engine the latter was stopped, and the third one 
fromthe starting point put in motion, a branch tube 
connecting each engine with the main pipe laid between 
the rails. The piston or traveller was shaped much like 
the pointed shot used now-a-days for heavy artillery. It 
had two rings of cup-leather to fit the tube closely, a 
valve which could be opened to destroy the vacuum in 
front when necessary, and an ingenious arrangement in 
the rear whereby an expanding sac of leather could be 
drawn out to fit the increased diameter of the pipe 
where more | peed was required on the inclines. A long 
rod projected behind the piston, and was furnished with 
four upright wheels, one behind the other, and of some- 
what larger diameter than the tube. The top of the two 
first wheels, projecting through the continuous slit, lifted 
the leather valve just in front of the arm which con- 
nected the piston-rod and the leading vehicle of the train. 
The other two wheels, beyond the arm, held the valve 
up for a space sufficient to admit enough air behind the 
piston to cause the onward movement. As to the tube 
itself, it was of rather thin cast iron, bolted down by 
projecting lugs to each sleeper. The interior, 15in. in 
diameter, was lined with a smooth and soft composition 
to reduce the friction of the piston and render it air- 
tight. The valve was a long strip of leather attached to 
one side of the slit, and fitting over it in a channel 
formed by the two raised sides cast upon the top of the 
tube. An iron cover, hinged in short lengths, protected 
the valve from the weather, and was raised in advance 
of the piston arm by a small wheel or roller attached to 
the first truck. The leading vehicles of the train were 
two low open trucks, fitted with brakes, the first con- 
taining the lever for working the special valve contained 
in the piston itself, and the one for applying the expand- 
ng, sac. The second truck carried a small roller for 
lightly pressing down the valve into its place, and also a 
long and narrow copper vessel containing burning char- 





coal. This also passed along the top of the valve, and 
was intended to seal it up air-tight ready for the next 
time the vacuum was wanted. A composition of wax and 
tallow was used for the sealing, and the heater could be 
raised when the train was at rest, or at any other time if 
thought necessary. This sealing business turned out 
speedily to be the weakest point of the whole thing. In 
cold weather the composition was too hard, in hot it was 
too soft. The dust thrown up by the trains impaired its 
efficiency, whilst snow managed to get into the pipe 
sometimes. All sorts of compositions and valve materials 
were tried, but nothing was found that would really stand 
the test of every-day working in our changeable climate. 
The system soon developed an utter want of trustworthi- 
ness. The power was feeble, even at the best. It was 
more than necessary for going down hill and too little 
for going up. The train would go like a sky-rocket in 
one place, and have to be helped along with ropes or a 
locomotive in another. Long stoppages sometimes 
occurred ; the trains could not be backed if they overshot 
the stations. As the train approached a pumping station 
the power increased, so little air being left in the 
pipe; but the next section might be very partially 
exhausted, and a lamentable crawl was the result. 
On one of these breakdowns the late Sir Francis Head, 
having to get out of the train and walk on to Croydon, 
declared that “the railway had fainted away.” The 
phrase seems to have become popular, for we find the 
Mechanics’ Magazine for May 15th, 1847, announcing 
the final abandonment of the system in the following 
humorous terms :—“ Scientific Obituary.— Departed this 
life at Croydon on the 10th inst., Miss Vacuana Airy, the 
celebrated ‘ fainting lady.’ She had never been perfectly 
well, and latterly was reduced to a most pitiful state of 
weakness. Her disease was a constitutional asthma. Her 
lips, which were ever open, gasping for air, are now, alas, 
sealed for ever. The funeral is to take place on the Derby 
Day. Chief mourners: Jacob Samuda, Esq., James 
Pim, Esq. Pall supporters: William Cubitt, Esq., I. K. 
Brunel, Esq.” The extension of the atmospheric system 
to Epsom was never carried out, although the bridges had 
been prepared for it, and some of the necessary buildings 
erected. The powers which had been obtained for carry- 
ing the line on from Epsom by Dorking to Portsmouth 
were allowed to lapse without anything being done, and the 
whole affair came under the control of the London and 
Brighton Company, with which the Croydon line was 
amalgamated in 1846, and the present title of the 
former came into use. 

The only other part of the country, so far as we know, 
in which the atmospheric system was ever adopted, was 
Devonshire. Here Mr. Brunel determined to give the 
plan a thorough trial upon a broad gauge railway pro- 
jected from Exeter to Plymouth. The westernmost half 
of this line being through very difficult country, was 
expected to afford a fine opportunity for the supposed 
great capabilities of the atmospheric as a mountain 
climber. Contracts were let at the end of the year 1844 
to Messrs. Boulton and Watt, of Soho, and Rennie, of 
London, for the supply of the pumping engines. They 
were to be twenty-four in number, the length of the line 
being about fifty-three miles. Eight of these engines, 
of 12-horse power each, were for the twenty miles 
of level line between Exeter and Newton Abbot; 
the others, of 45-horse power each, being for the 
hilly section further on. Whether they were all 
erected we do not know, probably not, as although a 
double line of 22in. pipes was laid so far as Totnes, it 
does not appear to have been worked beyond Newton. 
Mr. Brunel seems to have had some idea that the 
descending trains on the heavy gradients might be made 
to help those coming up, but nothing of the kind was 
apparently carried out. In September, 1847, the line 
was open for traflic from Exeter to Teignmouth, sixteen 
miles, and soon afterwards to Newton Abbot, with a 
single line of 15in. tube. As on the other lines, the 
first experiments seemed successful enough, but the old 
troubles soon arose. The power could not be depended 
upon. The leather valve required an immense amount 
of greasing, repairing, and general attention. By March, 
1848, the system was seen to be a failure, a locomotive 
often helping the train along, ‘‘ the monstrous stationary 
engines blowing their hardest all the time to produce a 
vacuum.” On at least one occasion a train was pushed 
home by the ccmpany’s servants at the rate of halfa 
mile an hour. The thing was quietly given up, after at 
least £250,000 had been spent upon it, the result being 
that the conveyance of £100 worth of passengers cost 
about £108. George Stephenson died in August of the 
same year, having a lived to see the final overthrow of 
the only rival to his life’s work which ever seriously 
threatened it. 

It seems curious that an apparently simple thing like 
the sealing of the longitudinal valve should have proved 
the ruin of the atmospheric system, but in truth, if this 
could have been remedied, the great cost alone would 
have been fatal to it. It was estimated by Messrs. 
Samuda, in their evidence before the Croydon and Epsom 
Committee in 1844, that £4000 per mile of single line 
would be required for the tube apparatus alone, besides 
the cost of the stationary engines, which was taken as 
£5000 for every three miles, or nearly £1700 per mile. 
It was found, however, that a double line was indispensable 
to a large traffic, which alone could render the atmospheric 
system profitable. Whether the trains were few or many, 
the stationary engines had to be in steam. If the traffic 
was small, this was simply ruinous. For instance, four 
trains were run each way per day between Exeter and 
Newton Abbot soon after the atmospheric was opened, 
equal to a train mileage of, say, 170 miles per day. Two 
locomotives could do such work —- but all the eight 
stationary engines would be required. On the other 
hand, the advocates of the new system claimed that a 
large service of light trains would encourage traflic, whilst 
the more were run the lower the cost per mile for power 
would be. This — have been the case, no doubt, had 
any such great traffic been possible at that time, but it 





could only have been cultivated by degrees, and at the 
cost of such low fares as would have left but small profits 
indeed to the shareholders. Plenty of other objections 
to the atmospheric plan were discernible. The power at 
the best left no sufficient margin for extra speeds or 
weights. The light coaches were liable to be derailed by 
obstacles which would not affect a loccmotive in the 
least. Shunting-work was practically impossible, and the 
conveyance of heavy goods or mineral traflic would 
certainly have been beyond the powers of the atmospheric 
upon the ecale on which it was laid down at Dalkey, 
Croydon, and in South Deven. Still its freedom fromthe 
possibility of explosions, burning of trains, or collisions, the 
absence of smoke and noire, were thought to be consider- 
able advantages at a time when plenty of people were 
still rather timid as to the dangers of railway travelling. 
However, it had a fair trial, an immense amount of 
ingenuity was expended upon it, and it is now interesting 
only as the memory of a great experiment which, after 
engaging much of the best talent of its day, turned outa 
failure and a disappointment. 








MID-SUSSEX WATERWORKS, BALCOMBE. 


THESE works, of which illustrations will be found on pages 
504, 509, 552, and 556, were commenced in 1888 by the Mid- 
Sussex Water Cc mpany, under a Provisional Order of the Board 
of Trade. The district of supply ——_ by that Order included 
the villages and ishes of Hayward’s Heath, Cuckfield, 
Lindfield, Balcombe, Handcross, and Hardingley, in all an 
area of about 80 square miles. In 1890, however, the com- 
pany applied to Parliament for an increase of capital and 
an extension of their district of supply, under a special Act. 
This Act, after some modification to meet the wishes of local 
property owners, passed the committees of both Houses, 
and received the Royal Assent July 4th, 1890. The district 
now includes, in addition to the places mentioned above, the 
parishes of Crawley, Highfield, Slaugham, and Bolney, the 
whole having an area of about 80 square miles, and a total 
population ef about 16,000. 

The works, now fully completed, are situated about a 
mile and a-half from the London, Brighton, and South 
Coast Railway Company’s Balcombe station, in the most 
pictureeque part of Sussex, and consist of a trial boring, 
deep well, pumping machinery, buildings, and reservoir. 
The site of the works is 470ft. above Ordnance Datum, and 
being more than an acre in area, is sufficiently large to allow 
of a considerable increase of storage, whenever this may be 
required, without the hase of additional land. 

Trial boring.—The boring is carried to a depth of 212ft. 
from the surface, and is lined with 12in. diameter wrought 
iron pipes to a depth of 163ft. The strata was found to be 
entirely composed of the Upper Tunbridge Wells sands, 
with the exception of a bed of Cuckfield clay about 20ft. 
thick. At the depth above mentioned—212ft.—sufficient 
water was met with to warrant the sinking of the well adja- 
cent to the boring; meanwhile, however, the water available 
from the bore-hole was utilised to commence the supply to 
the district, the reservoir being at this time completed, and a 
considerable length of mains laid. A portable engine was 
erected, and connected to a small pump placed in the bore- 
hole, and by means of this temporary plant water was sup- 
plied to a considerable number of consumers in Balcombe, 
Cuckfield, and Hayward’s Heath for some twelve months 
previous to the final completion of the permanent plant. 

Well.—The well was carried out in the face of many 
difficulties, chief among them being the presence of carbonic 
acid gas, which accumulated very rapidly whenever the 
barometer fell below 30in., and which unfortunately caused 
the death of two workmen at an early stage of the work; 
also great difficulty was caused by a strong spring of surface- 
water at about 50ft. down, which had to be shut out by means 
of iron cylinders; and, again, much delay was caused by the 
hard character of some of the beds d through. The 
well is now 270ft. deep, and commands a supply of excellent 
water equal to at least 8000 gallons per hour, which can 
be easily increased at any future time by driving headings 
along the fissures through which the water now enters the 
well. A sample of the water from the well was forwarded to 
Mr. R. H. Harland, F.I.C., F.C.S., for analysis, and extracts 
from his report are given below :—‘“ This is a very satisfac- 
tory water. There is no iron in solution. It is not hard, 
and it is a very good supply for drinking and domestic pur- 

” The diameter of the well is throughout 8ft. 6in., the 
first 20ft. being lined with cast iron cylinders. Below these, 
for a depth of 190ft., the well is lined with two 44in. rings of 
brickwork in cement, and a skinning of neat cement lin. 
thick between them, except where the iron cylinder occurs 
before mentioned. For a further depth of 64ft. a single 
ring of 44in. work was found sufficient, and the remainder, 
being in hard sandstone rock, is unlined. 

Pumping machinery.—This comprises Galloway boilers in 
duplicate, each 21ft. long, by 6ft. 2in. in diameter, and either 
capable of driving the pumps, &c., at maximum speed ; the 
engine and pumps are not at presentin duplicate, but arrange- 
ments have been made so that at any time the second set 
may be added without interfering with that already erected. 
The engine is horizontal and high-pressure, made by Mar- 
shall, Sons, and Co., and has Hartnell’s patent governor 
geared direct to the expansion valve rod. The cylinder is 
14}in. diameter and 2ft. Gin. stroke. The fly-wheel is 10ft. 
diameter, with moulded rim, and weighs nearly four tons. The 
gearing consists of a pinion and a spur wheel, with mor- 
tised teeth of hard wood, proportioned 3} to 1, so that the 
engine being speeded for 70 revolutions per minute, the 
pumps have a speed of 20 revolutions per minute. The 
pumps are fixed at a depth of 245ft. from the surface, and 
are three-throw, of the “ bucket-and-plunger type,” driven 
by 2in. diameter wrought iron rods from a steel crank shaft 
fixed over the top of the well. The barrels are each 10in. in 
diameter, and the stroke is 2lin. The total capacity of the 
pumps at full speed is 357 gallons per minute, which repre- 
sents, after allowing for slip, &c., a net capacity of 160,000 
gallons per day, working ten hours out of twenty-four. The 
valves are all of gun-metal, double-beat, and specially 
designed with large water-ways, and straight clear passages 
through them. The buckets are packed with gun-metal 
rings, and the barrels being cast iron unlined, these rings 
take the principal wear. Large doors are provided, both in 
the suction valve box and the delivery box, which enable 
these rings to be renewed and all the valves to be attended 
to without disconnecting any other part of the pumps. A 
special feature of tho machinery on the surface is the 
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moulded well curb—shown in Figs.1and 2, page 504—which, 
while it serves the double purpose of a handrail or guard 
round the top of the well and of a support for the bearings 
of engine and pump crank shafts, also greatly enhances the 
appearance of the nganoum. A Roots’ blower is also 
fixed in one corner of the engine-room—Fig. 1—and delivers 
fresh air to the bottom of the well. This has been proved to | 
be capable of clearing the well of foul gas, under the worst 
conditions, in half an hour, and is therefore amply suffi- | 
cient for keeping the well clear whenever it may be ne 

for any work to be done in it, either in ordinary attendance 
or repairs. , . 

Buildings.—These mene engine and boiler-house, built 
in red brick, and 31ft. high from floor to ay akg any the 
former being 31ft. by 28ft., and the latter 35ft. 
wide, also a handsome residence for the manager. 

Reservoir.—The reservoir at present in use—see Fig. 3, 

age 552—is 80ft. by 58ft., inside dimensions, and is designed 
for a depth of water of 10ft. Its actual net capacity is 
285,000 gallons, the side walls, main arches of roof, jack arches 
and piers are in cement brickwork, and are built upon a solid 
concrete base. The inside is rendered in cement at bottom 
and sides, and has proved perfectly watertight ever since its | 
completion. 

Filtering apparatus.—This apparatus, now removed, was | 
rendered necessary at first by the presence of iron in the | 
water from the bore hole. It consisted of (a)an aérating | 
trough fixed about 9ft. above the surface of the reservoir | 
covering, having long narrow slits in the bottom oe 
which the water fell in a series of thin films into (b), the | 
settling trough, which was about 30 yards long. This, being | 
2ft. 3in. wide, carried the water in a shallow stream and at a | 
slow speed to & settling-tank or filter, where the solid matter, 
precipitated during aération, was finally retained. The pure | 
water overflowed from this directly into the reservoir. The | 
apparatus was, of course, only — for temporary use, it | 
being intended to erect a much larger plant as soon as the | 
permanent pumps were finished. It was found, however, on | 
analysing the water obtained from the well, that only the | 
slightest trace of iron existed in it, and consequently the | 
troughing has been removed and the water is now passed 
direct into the reservoir. 

High-service reservoir.—As some parts of the company’s | 
district are situated above the level of the site of the works, a | 
piece of land has been secured at a sufficient elevation, upon 
which a high-service reservoir will eventually be erected. 

Mains.—There are about five or six miles of mains already 
laid in the district, varying from 12in. to 3in. in diameter. 
The works have been designed by the company’s consulting 
engineer, Mr. Jabez Church, M. Inst. C.E., F.G.5., of 55, Par- 
liament-street, Westminster, and have been carried out under 
his supervision. During the execution of the trial boring, 
well, reservoir, and general building work, Mr. W. 8S. Watson, 
Assoc. M. inst. C.E., was resident engineer. The contractors 
for the whole of the works were Messrs. J. and H. Robus, of 
Mansion House-chambers, 20, Bucklesbury, E.C. 
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BARLEY DRESSING MACHINERY. 

In our account of the recent Brewing Exhibition, reference 
was made to the barley and malt screens and dressing 
machines exhibited by Messrs. Nalder and Nalder. We now 
publish illustrations, which give a general idea of the 
system adopted by the above firm after extensive experiment 
and experience in the matter, particularly in reference to 
foreign barley, which is imported mixed with so many 
impurities. Not only is it mixed with large substances, 
chaff, dust, and insect eaten grain, which are easily got rid of, 
but a good deal of beard is left on, and there is a quantity of 
sand. There are also many round seeds, broken grain of the 
same diameter as the various sizes of grain, and seeds of 
somewhat larger diameter than the largest grain. 

For a complete plant of the most advanced kind, Messrs. 
Nalder divide the operations into two, having a 
machine for each, and connected together as 
convenient, either by gravity or elevators. 

Fig. 1 represents the first or rough dressing 
machine. The grain is fed into the hopper a, 
in which is a regulating valve. It is now 
operated on by the exhaust fan c, which blows 
the bulk of the dust, &c., into a suitable dust 
chamber, whilst by aspiration the light grain is 
taken out and passes off at spout /. The grain 
now falls into a Nalder cylinder, which takes 
out the sand and large substances, and from this 
to the horner or scourer f, for taking off the 
beard and brightening the grain; it is now 
again. subjected to an exhaust B to get rid of 
dust and beard, also again aspirated to take out 
light grain, which passes off at g. 

Fig. 2 is the grading, seeding, and broken 
grain separating machine, the upper part of 
which is a Nalder grading cylinder, the first 

rtion of which is meshed to take out very thin 

arley ; this passes off at k. The next portion 

is meshed to grade into two, three, or four sizes 
as circumstances require; each of these es 
are passed into specially indented cylinders c, 
made with indents corresponding to the size 
of grain it has to deal with; these cylinders 
take out the round seeds and broken grain. 
The last portion of the grading cylinder is 
meshed to allow the largest grain to” pass 
through, and the overtail of seeds, &c., larger 
than this pass out at /. 

It is obvious that Messrs. Nalder’s system of 
grading into various sizes, and using different 
sizes of indents in the indented cylinders, 
may do better work than if the grain were taken 
in bulk and passed through a series of cylinders 
all with the same size indents. Also that once 
the grain is made into various sizes, they can, if 
desired, be kept separate, and each size — 
in separate cisterns by the maltster. In this 
machinery Messrs. Nalder use no reciprocating motions, all 
being rotative. 








THE CiviL AND MECHANICAL ENGINEERS’ SoctEty, — At the 
meeting of this Society on the 15th inst., Mr. Reginald Bolton 
delivered an interesting address as president for this year, the 
Principal subject treated being the methods adopted in the works 
of American manufacturers, which enable them in many cases to 
compete successfully with those of England, notwithstanding the 
higher price paid for labour in the United States. 








ROBERTSON’S STATION ANNUNCIATOR. 


We recently had an opportunity of examining a new | frame, and su 
apparatus for announcing the names of stations in railway | two levers A an 


Figs. 1 and 2 show the general arrangement of the 
apparatus. Brackets are fixed to the bottom of the carriage 
rt a short spindle upon which are keyed 
B. The lever A is normally vertical, and is 


carriages, invented by Mr. George N. Robertson, and now | shown upona larger scale in Fig. 3. It ia held vertical by two 
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being worked by the Metropolitan Railway Station Automatic 
Indicator Company, of Victoria Mansions, Westminster. 
The object of the invention is to show the name of the next 
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Fics 


station to all the passengers in the compartment of a railway 
carriage, and should be very useful, as it is often impossible to 
perceive the name of the station at which a train stops, the 


Fig. 1 














NALDER’S BARLEY DRESSING M-.CHINERY 


notice-board being so surrounded by advertisements of all 
kinds. The apparatus consists of a box fixed into the roof of the 
carriage, and provided inside with a glass case through which 
the per containing the names of po stations may be read. 
Each of these plates is also used for the purpose of » Auer 
an advertisement, and the attention of the passengers is 
attracted by a single stroke bell. The change in position of 
the sign plates takes place whether the train stops at the 
station or not. The case is usually placed in such a position 
that the ordinary carriage lamp illuminates it sufficiently, and 
when this is not the case a separate small lamp is employed. 
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| springs or other similar arrangement, and is provided at its 
| lower end with a loose spherical roller C which is free to 
| revolve. At each station a curved angle iron, shown in 
| Fig. 4, is fixed to the sleepers, and stands sufficiently high to 
| permit the roller C, Fig. 3, to strike it. The arrows, Fig. 4, 
| Show the direction in which the train is travelling, so that 
| in either case the lever A is thrown to one side and moves 
| the lever B which acts upon the rod D, and, through the 
lever E, works the rod F, upon which are keyed small levers, 
one to each apparatus. The case itself is, as will be seen, 
fixed to the roof, and is shown upon a larger scale in Fig. 5. 
Iuside this case are fixed two parallel shafts G G, to which are 


keyed star wheels, round which pass chains having linksof pecu- 
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GS 
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liar form which carry the plates. An ingenious method of 
moving these shafts is used, and is represented in Fig. 6. The 
slide H is moved by the end of the roof lever I, and carries two 
| pawls which move the star wheel in one or other direction. 
| At the same time the hammer K is caused to strike the gong 
| L, and so give notice that the apparatus has acted. 
| The lowest pair of plates are at such an angle that the 
| advertisements and the name of the station can easily be 
| Seen. The action of the apparatus is certain, an advertise- 
| ment is exhibited on each plate, and the name of the station 
| appears under the words “ Next Station,” which are painted 
| on the lower part of the fixed case at each side. 
| In order to allow of the use of the carriages upon any part 
of the line, the names of the stations are put upon light cards 
provided at each end with aclip; therefore, in case of a 
change of district, the standing advertisements would remain 
as before, and the new names of the stations be put on in 
| place of the old, the apparatus is so designed that the 
plates can easily be pe round by hand without affecting 
the levers and other gear. We examined a full-sized model, 
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FIG. 5. 


but understand that the apparatus isin use upon the Metro- 
politan Railway, and that, owing to the revenue from 
advertisements, the proprietors are able to fit the carriages 
without charging any royalty to the railway company. 








M’ONIE, HARVEY, AND Co.—We understand that the well-known 
engineering business of Messrs. M’Onie, Harvey, and Co. has been 
converted into a private limited company, Sir William M’Onie, of 
Ballochneck, ex-Lord Provost of Glasgow, being the chairman, and 
Mr. Robert Harvey, ——- managing phew ton Otherwise 
there is no alteration in the business, which will be carried on as 
heretofore. Shipbuilding, marine engineering, locomotive build- 
ing, and sugar machinery are specialities of Glasgow, and this firm 
is one of the oldest connected with the latter branch, Sir William 
M’Onie is the oldest engineer in business in the city, having started 
along with his brother, Mr. Peter M’Onie, some fifty years » as 
Messrs. P, and W. M’Onie, engineers, but more especially as 
makers of machinery for the manufacture of sugar. The excel- 
lence of their work has earned them a high reputation for this 
branch of trade in all the sugar-growing countries of the world. 
Even in the present depressed state of the iron trade the firm are 
well employed with orders, showing that they still keep well to the 
front in the line of engineering to which they devote their atten- 
tion.—Glasgow Herald. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


EXPORT PRACTICE. 

Sir,—We have read Mr. Ralph Tweddell’s characteristic letter 
botb with interest and some amusement. Audere alteram partem 
is both good and instructive, and we appreciate too some of his quiet 
digs. As we, however, are, on his own showing, so entirely at one 
with him in good intentions, we must content ourselves with but 
one thrust at himself, which is surely that the particular class of 
machinery of which he has principally had experience is of a 
character which must have rendered him much more familiar with 
risk and damage to the ship than to the castings. 

We do not think that we are called upon to express an opinion 
on the conduct of certain middlemen, whose mode of doing business 
does more to injure the credit of English manufacturers than any 





before shipment, to see at the same time the cases into which it is 
to be put, though we cannot as a rule see it actually cased up. 
Well, not long since, we inspected some light machines of excel- 
lent quality; the cases provided for them were also of the best. 
They were shipped to Brazil, and, to our horror, we were informed 
that they arrived in a general state of smash and destruction. 
Investigation proved that the maker had placed the machines, 
which were of a plicated and delicate nature, most carefully 
into the cases, and secured them properly against any lateral 
movement; the cases were then marked “‘ Fragile, this side up, 
with care ;” but what does the British sailor or the Brazilian wharf 
hand reck of these embellishments? The cases were doubtless 
rolled over and over, dropped on to their North poles, &c., with 
the result described. The maker could not be persuaded, how- 
ever, that though unintentionally, he was particeps criminis, if not 
the fons et origo mali. 

We tire of pointing out that the treatment which goods receive 
on board ship is simply brutal ; everything has to give way to 
despatch for the vessel, and the proper delivery of the goods is a 








deticiency in packing. As everyone knows, there are hi of 
all es of quality, and presumably manufacturers have as much 
to do with the least good of these as have merchants. For our 
own part we always contend that, as the cost of packing, freight, 
and such like expenses is just as great on inferior machinery as on 
a better class, it makes the former relatively dearer to deliver 
abroad, and when is added the fact that breakdowns in distant 
countries are much more serious affairs than here at home, there 
is the strongest prima facie ground for the purchase only of what 
is good ; the buyer abroad unfortunately does not always look at 
it in the same light. 

As to middlemen generally, we presume that it may be demon- 
strated without too great difficulty, that if there were no necessity 
for their existence they would cease to exist, and we have at 
some length, on a previous occasion, tried to show the why and 
wherefore of this. e need but now say that if the manufacturer 
as a rule had the time and capital to study the conditions of trade 
in different countries, to establish agencies and correspondents, 
and to give credit to buyers, there is no reason why he should not 
do so; only it has not yet been discovered how to put a quart into 
a pint measure, and small blame to it. 

Although Mr. Tweddell is evidently, as we have said’ before, at 
one with us in the issue, yet he hardly seems to give us credit for 
being as —— as he undoubtedly is himself. When, however, 
we place before English manufacturers actual and striking facts 
which come under our own certain knowl , we do so surely out 
of a patriotic wish to show manufacturers what to avoid and how to 
meet foreign competition. While yielding to none in pride at the 
achievements of our countrymen, we think that there is nothing to 
be gained by not candidly owning to it when others are equal—and 
sometimes perhaps superior—to us; and there can be no doubt 
that, whatever the bulk of the manufacturing establishments on 
the Continent may be like, there are not a few at the very height 
of technical excellence, and a great many more which might be well 
considered first-class. Mr. Tweddell makes light of the alleged 
superiority of our rivals in getting out detailed and attractive 
estima’ d, as we ourse.ves pointed out in our former letter, 
there are two sides to this question ; but we hear too often from a 
large number of distant clients, that they have estimates put before 
them in so much more complete a form by French and German 
honses, that our English estimates suffer by comparison. 

Mr. Tweddell is rather plaintive about inquiries received direct 
from foreign buyers, which he afterwards receives from a dozen 
other indirect sources. We fear that there are many things in 
trade which are unpleasant; we for one groan at the constant, 
increasing, and often unnecessary competition which takes up so 
large a part of manufacturers’ and merchants’ time. Perhaps at 
some future day, when the duties of capital and labour have been 
reconciled and co-operation exists in al] things, we shall see an era 
of organised effort in which all work is well done, and yet nothing 
superfiuous is done. We fear we shall not ourselves live to see it, 
though our children may do so. 

_ We quite agree with Mr. Tweddell as to the vagueness of many 
inquiries from abroad, as when, for instance, a man asks for the 
cost of a bridge, all the information as to the nature of the require- 
ment being comprised in that one word “bridge.” But here, 
perhaps, the despised distributor is often—or at least sometimes— 
able, through his knowledge of the people abroad, and of local 
circumstances, to add a sufficient amount of information to enable 
the manufacturer to give an approximate estimate, and so take the 
first step towards securing the business, instead of choking it off. 
In this way he becomes as much of service to the maker as to the 
buyer, as the result often testifies. 

fr. Tweddell asks the question, why export agents wish to have 
their names on the goods which they sell? It might be argued 
that, having bought the goods, they have a right to do as they 
like; but we prefer to put it in this way, viz., that we would 
infinitely prefer always to have the manufacturer's name on, and in 
@ great many instances we do have it on, but in others, where we 
cannot safely disclose to rivals the sources of supply, we are 
obliged in self-defence to use our own name, and when we open a 
market we want to keep it. 

This leads us to reply also to Mr. Tweddell’s strong hints that 
the user abroad would do well to put himself more often into 
direct communication with the manufacturer. In a few words let 
us explain why he does not. In many cases the user abroad, 
especially if a foreigner, does not know who makes the particular 
thing he requires. He therefore puts it in the hands of an agent 
who either knows or will find out. Even, however, did the user 
know, were he to write direct to the manufacturer and ask for 
prices, several weeks or even months would elapse in obtaining an 
offer, and placing the order, whereas by putting it into the hands 
of an agent this time is saved ; and if, moreover, it is the buyer’s 
wish, as it generally is, to put several manufacturers into competi- 
tion, the best offer is obtained without loss of time. Further than 
that, the freighting, insurance, financial, and other arrangements, 
with which the agent from the nature of his work is more familiar 
than the manufacturer, are accomplished with more economy ; as 
also correspondence in foreign languages, and cabling by means 
of codes—the last a little science in itself. 

We have a considerable amount of reason to believe that the 
user abroad does buy cheaper, and when we say cheaper, we mean 
that he saves not only money, but time and trouble by entrusting 
himself to his agent, who, if he knows his business, knows best 
where to place the work to his employers’ interests. 

We trust that Mr. Tweddell and manufacturers generally will 
not think us unsympathetic in what we have to say. The writer 
of these lines was himself for eight years in one of the best works 
of this country, where the excellence of the work was the first 
consideration, and on first entering into our present business he 
for some eight or ten years more acted largely as agent for different 
manufacturers, and is consequently tolerably familiar with all 

of the case from the buyer’s, and the seller’s, the maker’s, 
the user’s, and the agent’s respective points of view. 

At the present time, as we act chiefly for buyers abroad, we 
have to look at things from their point of view, and to do the best 
in their interests. The cutting down of prices is not an ble 
occupation, but it is due to limits received from abroad, or to 
makers’ own competition one with the other. Were an agent on 
commission, as he generally is, to consult his own pocket, he would 
buy in the highest and not in the lowest market. Do makers find 
users less keen in their buying than merchants, may we ask? Most 
business contracts are the result of more or less ining, the 
seller asking a higher and the buyer a lower price. © proverb 
says ‘‘Caveat emptor,” but we ourselves think that ‘‘Caveat vendor” 
may be said with equal justice. 

Mr. Tweddell—we trust he will excuse us if the directness of his 
statements and queries causes us to use his name so often—says he 
would rather receive a good machine badly packed than a bad one 
delivered in perfect order. Let us take him at his word, and give 
him a case in point. We endeavour, when inspecting machinery 





'y tion. A bill of lading is a document which 
empowers the shipowner to take the goods and the freight money, 
and to deliver the former at a particular port, always provided his 
ship gets there, in any state in which the said goods then happen 
to be, and at such time as it pleases him. Even the best of good 
packing will not prevent frequent injury; none the less, but all 
the more incumbent is it to do all that is possible in the way of 
adequate protection. 

Now, may we add a few words on two other subjects something 
alien to the general purpose of this letter, viz., time of delivery, 
and recognition of complaints ; in which we certainly do not our- 
selves find the foreign maker different to the British one. 

Time is often of the essence of the contract, yet it is more often 
that the time is exceeded than held to. Sometimes, doubtless, 
this is due to strikes, accidents, and force majeure, but, generally 
speaking, it seems due to too careless assertions at first, or to 
indifference once a contract is secured, Why is it that makers, 
who would justly resent any imputation as to the quality of their 
work, do not think it is equally incumbent to keep their word as to 
time? There are many exceptions of course, but the contrary is 
far too frequent, and the consequences are too often most serious 
to the purchaser abroad and to his agent at home. We could give 
numerous instances of losses incurred and connections broken from 
this cause. 

Then, tov, as to complaints from abroad. It is not always 
possible to ascertain that everything is what it should be before 
dispatch. Use abroad often is the only way of showing up the 
weak points. But when well-founded and certified complaints 
reach home and are referred to the maker, how often do we meet 
the stereotyped fib, ‘‘ We have never had a complaint before.” 
Why is not some new excuse invented to take the place of one 
worn so very thin? Here again there are honourable exceptions, 
and many are found willing thoroughly to investigate the matter, 
with the result sometimes that, though something has been wrong, 
it is not the maker’s and perhaps not the user’s fault either. We 
are not, of course, speaking of those dishonest cases when a buyer 
abroad seeks to magnify a trivial error, or invents one, so as to 
secure some concession. Then it is the duty of the agent at home 
to discriminate between or, in some cases, to pass on to the maker 
merely for assistance in refutation. 

We speak with feeling on the two above points, because it is 
here between the hammer and anvil of consumer and producer 
that the unfortunate distributor, who is certainly not the cause of 
such calamities, is generally the one to receive the hard knocks, 
and often also to make good the losses. It is often politic for him 
to do the last, for he cannot treat his principal so cavalierly as he 
himself is treated. To reply in a casual manner, ‘‘ My dear Sir, 
weare dreadfully sorry, but you are really quite too mistaken,” 
would probably result in a prompt rupture of the peace, and-of his 
connection. But if this occasional loss is politic, it is also by no 
means pleasant. 

Once more we find ourselves agreeing with Mr. Tweddell on the 
disagreeableness of commerce, and in this common bond of union 
we remain. Jno, BIRCH AND Co, 

London, December 15th. 





FREE TRADE, FAIR TRADE, AND NO TRADE, 


Str,—I think it now my duty to the Free Traders, as I do not 
accept their statements as to what Free Trade is doing for us, to 
give them as briefly as possible a statement of what I believe to 
be its effects; but before doing so I would venture to assert that 
Free Trade would never have attained any hold on this misguided 
nation but for its high sounding title, and that it replaced a 
vexatious and unjust system of levying import duties. This 
corrupt and irritating system gradually brought the people of this 
country intoa frame of mind ready to accept anything in opposi- 
tion to it, and the title chosen gave enthusiasm to their acceptance 
of the new doctrine. 

But the promoters of this new doctrine had their own ends to 
serve; they were manufacturers, and given that their employés 
could get cheaper food, the employers would get labour relatively 
cheaper ; and as the agricultural industry would become depressed, 
so more and more of the agricultural labourers would be com- 
petitors in other industries. Whilst other nations were behind us 
in manufactures, this did not greatly injure the country at large; 
but now the manufacturers are being tarred with the same brush, 
and have to do business without profit, or retire and turn their 
concerns into limited companies, to save the loss of their invested 
capital. 

At the present time all have to contend against this foreign 
competition, and all are so impressed with the great benefits of 
buying cheaply, that notwithstanding the scarcity of work in the 
country, the purchaser gives no consideration as to whether he 
encourages home industries or not. We get everything so cheaply 
that if our people have the money they can live in luxury. Rotten 
eggs, margarine, New Zealand meat, fruit and vegetables before 
they are in season here, and the poor are able to buy some of these 
things very cheaply, when they have just ped being cond d 
as unfit for food, and they can also get surfeited with one sort 
of fruit or vegetable before the same sort ripens here, and so on 
with each in turn; and they get things so cheaply that they can 
afford to waste them, this nation being the most wasteful on the 
face of the earth. 

Then as to clothes, see how splendidly the poor can dress in 
cheap finery, and how nice they look when they have got it on for 
the first time—cheap rubbish, more waste—the laughing-stock of 
every intelligent foreigner. This country is the rubbish-heap 
where all the stuff is shot, which it would not pay to send here if 
there were any import duties. 

These are some of the benefits we obtain as consumers ; but there 
is also the large loaf, which enables our people to marry so early 
and multiply so rapidly that we not only have enough people here, 
but have a surplus to export at the expense of the country ; after 
having kept them till the time they are useful, the useless are now 
rejected as immigrants. This large loaf is such a boon to us that, 
although it means the ruin of our own agriculturists, they must 
contribute towards the millions spent on the Navy, to insure our 
getting a loaf of some kind in time of war. Thousands of people 
are no longer employed in agriculture—flooding the towns with 
unskilled iabetoans living on cheap imported food, in squalid dens, 
producing generations of inferior physique to themselves, and pay- 
ing the expenses of the sanitary arrangements requisite to keep 
them from dying off like flies, The standard of the army is reduced 
in time of peace, owing to the deterioration of the class from which 
recruitsare drawn. The general effect of free imports—which would 
be the more correct term—is to enable our people to ruin one 
another, the consumer to consume without benefit, the producer to 
produce without profit ; to make us tax ourselves to the full that 
we may be sure of getting supplies from abroad when our own 
industries are extinct. 








Every industry is now depressed through this ever-increasing 
foreign competition, which is more than our producers can contend 
against, the home market being swamped with foreign goods, and 
the foreign markets closed against | profitable export trade, 
The producer here pays practically all taxes, and is unable to 
compete with the producer in countries with a protective tariff 
who pays none. Our producers bave por tl prices to the 
minimum, decreased cost of production by improved machinery 
and adulteration, and still are unable to hold their own in the 
home market, or what are called neutral markets, against what are 
described by Free Traders as the surplus productions of protected 
countries, They are now encouraged to seek other markets, and 
some hopes are entertained that the natives of Africa may take to 
wearing clothes and give us large orders. It is asserted that the 
volume of trade increases, but profitable trade is the only gauge 
of prosperity. 

The idea of taxing producers at every point and letting con- 
sumers off altogether is certainly a remarkable piece of legislative 
folly, only equalled by the folly of the producers in submitting to 
it. Setting aside the distinctions between these two classes, it is 
admitted that we, as a nation, pay relatively higher prices for 
imported goods than we should do if duties were imposed, and 
that we have to reduce prices of exported goods in order to 
contend against the tariffs of other countries, thus paying some of 
their taxes, whilst they pay none of ours, 

The word Protection is such a great bogey to most well-informed 
people, that it is hardly safe to propose that asa remedy for the 
existing state of things—but as the Americans are being patted on 
the back so much for their Free Trade proclivities in giving up 
Protection and my te the idea of a tariff for revenue only, it 
might be well to follow their lead. 

Protection, or any other thing good in itself, may be abused, and 
no doubt it has been, but an ad valorem tariff for revenue only 
would be equitable in the extent of Protection afforded to different 
industries, equitable as between us and other countries, and a 
gentle pressure upon the people of this country to employ one 
another, when other nations will not employ them remuneratively. 
This would appear to be quite as clever an arrangement as the 
idea of finding work for the unemployed at the expense of those 
only a little better off than themselves ; whilst our one-sided system 
of Free Trade is continually, in the words of Mr. Giffen, “‘ freeing 
people for other industries” which do not appear to require their 
services, JOHN Brew, 

Hounslow, December 13th. 


SCREW PROPELLERS AND INFLUENCES ON THEIR ACTION, 


Sir,—In my letter—THE ENGINEER, November 4th, 1892—I 
notice as a prime necessity for such investigation the attainment 
of proper data. Facts uncontaminated by mistaken assumptions 
and avoidable errors of observation are the exception, not the rule. 
Long since I pointed out that torpedo boat trials, properly examined, 
gave the clue to remarkable circumstances in the action of screw 
propellers—which, in larger vessels, were not explicit, remaining 
inextricably involved and masked, so as not to be readily put in evi- 
dence against dominant erroneous notions. Of the many vessels of 
which it has been my fortune to obtain accurate data, each and al! 
entirely corroborate the class of facts which I propose to illustrate 
by the trial data of the torpedo boat Sunderland—published in 
Engineering, mong | 10th, 1890, and noticed by me in a shortly 
subsequent issue. These data were as under, excepting the fourth 
speed, for which I give the mean of two trials, about the same 
speed, To save figuring the mean is taken as one experiment :— 


Torpedo Boat Sunderland, 
Speeds, V. Revolutions, N. Powers, E. 
14°044 .. .. «205 eo 
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In his thoughtful essay, ‘‘ The Genesis of Science,” Mr. Herbert 
Spencer has given some excellent explanations as to the distinction 
between the equality of things, and the conjugate involved idea, 
equality of relations of things, which latter is the proper point of 
view for the consideration of such data, 

The firstel tto ider is, the infil which the actual linea! 
dimensions of vessels exert upon their propulsion. Assume a vessel 
of D tons displacement, propelled at a s V knots, when her 
engines are developing power at the rate E indicated horses. Let 
the gross resistance of the vessel at this speed V, be denoted by KR, 
if the vessel be such as usually met with, when designed and 
constructed by competent parties, the part of the resistance due to 
the vessei’s dimensions will, exceedingly nearly, be simply pro- 


rtional to D'—the three-fifth power of the displacement—differ- 
ing a little from the usual hypothesis: this quantity varies as the 
square of a lineal dimension—for example, the two-third power of 
the displacement, the immerged mid area or immerged surface of 
the vessel, the Admiralty formulas, &c. 

A steam vessel’s trial data present the following analogy :— 
Gross resist : di i resistance :: Poncelet current factor for 
speed V, : similar factor for'a speed X, 

In symbols :— 








R: D* :: 10°" ; 10°* 
3 , 
Rv: DY :: 10*% 31 
10¢X 
E: ov ::10°%:1 
Since, multiply the first and second term by the speed of the 
vessel V, and divide the second and fourth by 10 *, 


since, R V = E, and, if b = im , then, and as shown in my last 


letter—December 9th—b is the initial torque in the shaft, when 
the vessel would first begin to move, while 10“V is the Poncelet 
current factor, corresponding to the speed V, for that particular 
vessel. So that the analogy might read as—Gross developed 
power : initial torque x pecs | :: Poncelet current factor : unity. 
Or, written as equations, we obtain : 
E=D?y10w-%e ,... (L) 
E=6V10¢V. ..... . (IL) 
The quantity X—which I name the subdominant speed —is the 
: i a 3. : 
eget for which the power by (I.) is simply E = D® X implying 
(V-—X)=0. Or, again, the ge) ons fenahidn at this speed is 
the measure of the resistance. The term 10*V—which I name 
the Poncelet current or intensity factor —for this reason: the 
late distinguished mechanician, M. le General Poncelet, in his 
‘* Essay on a Theory of Shock and Resistance of an Indefinite 
Fluid,” has advanced explanations on the rationale of these 
actions, which, alone, offer a reasonable explanation of the difficul- 
ties, In this theory, propelling a floating body is, precisely, the 
same action as if we forced the water displaced by the vessel’s 
motion through an imaginary pipe—Poncelet’s ‘‘parot fictive.” 
The displaced water flows astern, past the propelled body, in a 
current which becomes insensible at a short distance out from 
the vessel. We may imagine, as proposed by Newton in some 
of his illustrations of kindred matters, the water outside this 
current changed into ice, and the power expended in maintain- 
ing this current through its icy , and upon the fluid friction 
on the immerged surface of the vessel, is the equivalent and 
measure of the power expended upon the fluid resistances, 
The quantity of the current is nearly as the square of a lineal 
dimension of the vessel multiplied by its speed; hence the 


quantity factor Div. The va ing velocities in a lateral section 
of the current has an ——— value 10°; an exponential term or 
intensity factor, the conjoint product of which equations (I.)and (II.) 
—as shown, really the oe the equality of this product to 
the gross expended power. igh twenty years ago, on the 





oe 


~~ oe oe me eS. Lt et ON a 





Dec. 23, 1892. 





THE ENGINEER. 


555 











example of the late Mr. Wm. Denny, the Admiralty authorities 
began, a8 & rule, to make systematic progressive speed trials on 
the steam vessels of the Royal Navy. Amongst the first of these were 
those upon H.M.S. Shah, Hearing of these, on maki —— 
tion, I was favoured with a copy of the results obtained. may 
jllustrate what I consider, ought to have been the deductions there- 
from :— 
H.M.S.S. Shah. 





Observed 
A. 

Speeds, V Powers, E 
16°45 7477-1.H.P 
12°15 2506-1.H.P 

8°01 772-1.H.P 
5°865 a $18-1.H.P 
Displacement, D = 5922 tons. 


Immerged mid area, M = 986 square feet. 
The initial torque, power, and speed relation is, 
E = 22°12 V10 ‘7»8v. 
To test: which, write :— 





True speeds, V = 16°45 12°18 8°01 on 5°82 
Then 0798V = 1°8127 “9696 *6392 *4281 
Add log. V = 1°2162 1°0846 *9037 *7296 
‘Add log.22°12 = 1°8448 .. 1°3448 1°3448 1°8448 
Sum, or log. E = 3°8737 3°3990 2°8877 2°5025 
"4 E= 7477 2506 7721 318°1 
Practically these powers by formula are exactly the same as 


those calculated by the diagrams; only, note the liberty taken 
with the observed speeds. e second, given as 12°15, is taken as 
12°18, while the lowest speed, given as 5°365 knots, is taken as 
5°32 only. These differences, however, are so small, it is not worth 
the space discussing them further than by a general denunciation. 
Vessels tried where there are great variations of tidal and wind 
drift, cannot possibly have their true speeds determined by the gene- 
rally adopted process of the mean of runs taken with, and against 
the drift. Especially at low speeds, with perfect honesty of intention 
and observation, speeds thus deduced, may err by about one-half a 
knot. I may also refer to the earlier experiments upon the cele- 
brated armoured frigate H.M.S, Warrior :— 


H.M.S. Warrior, 





Observed 
Speeds, V. Powers, E, 
14°36... 5469-1. H.P. 
12°17 2867-1 H.P. 
11°04 _ 1988-1. H.P. 
Initial torque relation, E = 14°91 V. 10 098 V., 
Displacement, D = 8852 tons. 
Immerged mid area, M = 1219 square feet. 
True speeds V = 14°36 12°215 11°04 
Then ‘O98V= 1°4078 .. 11971 .. .. 1°0819 
Add Log. V = 1°1572 1°0869 1°0430 
Add Log. 14°91 = 1°17385 1°1735 1°1735 
Sum, or Log. E = 8°7880 .. ..  8°457 32984 
*. = 5469 2867 1988-I1.H.P 


Exactly the same as by the trial diagrams; only, as in the 
former case, and on the grounds noted, the speed 12°17 by observa- 
tion ought to be 12°215—one twenty-second of a knot greater, It 
is utterly unlikely: the formula should perfectly agree with two 
speeds, and fail with an intermediate speed. Either the mean 
speed, or one of the extremes, must be erroneous. 

It has been illustrated by these examples that the resistance 


varies as the expression, b 10¢Y, in which } = ace as 
on 5 £m this latter value, in the case of H.M.S.S, Shab, 


expressing a torque in the shaft, of which the measure is 22125 
indicated horses, while in the Warrior it amounts to 14°91 indicated 
horses, the current factors being 10-7 V- and 10-8 V- respectively. 
This is entirely different from the dominant theory, which is: 
the resistance varies, as the square of a lineal dimension by the 
square of the s This is the implied doctrine of the 
mer formulas, To fix ideas, say, the displacement formula, 

73 
E=D A. - As I pointed out, in my preceding letter, this 


implies Log. pt ys - Log. E = Log. C, where C are exceedingly 
variable quantities, which are popularly supposed to be the compara- 
tive measure of the efficiency of the vessel and its machinery, as a 
whole, at different speeds. On the high authority of Newton, this 
is entirely an erroneous notion, The efficiency in respect to the 
are actually expended ; for all speeds—the quantities a and } 

ing constant—are exactly the same, For example, the Shah’s 


four speeds, 
: # v3 : 
V = 16°45, gives a = 185°0 and x = 587°4 : 
NE, 5» =e, , wie 
8°01 4,  =2180 ,, 4, = 656°8 
5°82 4g 2S = 150°0 ig, Sg = 479 


The variations of these curious Admiralty coefficients—constants 
sometimes, by way of a pleasantry—measure nothing but the 
amount of error due to a false law of the resistance. When we 
substitute the true form of the resistance, we find for all speeds of, 


Shah; 22°125 — wk, 


And, similarly, for Werster: sv 10 SS" =1, 
We have here a most remarkable example of Sir Isaac Newton’s 
correct insight into such matters. On general principles, and in 
general terms, he predicted the necessary existence of such rela- 
tions, fully a century and a-half before screw steamships existed. 

‘‘Mais revenir a nos moutons”—that is to say, returning to the 
Sunderland torpedo boat trials quoted at the beginning of this 
note; on applying once more the formule which have been dis- 
cussed :-briefly—for it seems necessary that the subject should be 
put under several 1 mepuc of view, so that if not apprehended under 
one, it may be under another. 

First the initial torque relation of power and speed :— 
E=5V10¢V. 
Which expresses the expended power E for the speed V, is equal 
to the product of the resistance and speed. The measure aie 
resistance being the initial torque of the screw shaft, multiplied 
by the Poncelet current factor 10¢V or R = b 10 « V- 

Second, the displacement relation of power and speed :— 


GL). we ee oe os Be DI VINX 
This is the true form of the equation, usually misrepresented by 
_ Div’ 
= 


. ee, coe Oe ee ee a | 


the ‘* Admiralty Displacement Formula” The difference 


between them, obviously, consisting in a in the first, is replaced 

pi : 

by oT in the second, And, again, 10°’, an exponential factor, 

in the first, is replaced by V2 in the second. The first of these is 

& comparatively trifling matter to the second, which has been the 

source of the most serious errors, and most of the difficulties which 

have so long perplexed the students of this science. 

Third, the Morin’s constant relation of power and speed :— 
GRP oi oe ee @ E=cN 10 (4-nv. 





By which is expressed, the expended power E for the speed V 
and revolutions of shaft N, is equal to the product cN, the work 
done on Morin’s constant at the speed of piston corresponding to 
the revolutions; multiplied by the slightly modified Poncelet’s 
current factor 10 “«—”V, his small modifying quantity 
implies the revolutions as related to the other elements, by the 
following analogy :— 
Revolutions per mile : initial twist in shaft :: Poncelet current 
modification : unity, 
Or, in symbols, , :m::10°V: 1, 


Or, as an equation, N=m V 10"V- 
In like manner, the unit piston pressures (P+7p), are expressed by 
the analogy :— 
Unit piston pressures : Morin’s constant :: Poncelet current 
factor : modification of ditto, 
In symbols (P+rp) :f::10¢V: 10" V, 
Or, as an equation (P+rp)=f10 %—™ V, 
Taking the product of the members of this, and the foregoing 


equation, and multiplying again, by the factor sen we obtain : 
’ 
Oe _n (P+rp)= Os mf, V, 10*¥. On obvious mechanical 


21,010 21,010 

principles, the first member of this is E, the power developed by 
mean diagram pressures P, and p, acting upon pistons, whose areas 
are in the ratio d? to rd*, and stroke s feet, at N revolutions per 
minute. That is to say, the actual power, measured in Watt’s 
horse units, developed by the coupound engines of our vessel. Now, 
look to the second member: the first term oot 0 

2 
the same way is the power which would be developed by those 
same engines, if under a unit piston pressure /, and a movement of 
the shaft and pistons corresponding to m, for the shaft revolutions 
measuring the implied power in indicated horses, This is what 
I have represented by 4, and defined as the initial torque in the 
shaft ; when, under her circumstances, the vessel begins to move, 
and this torque remains constant, for increasing speeds, until some 
new circumstances, or conditions, come into action. We thus 
obtain :— “ 
2g 


21,010 
and return to the original, or fundamental relation. 
Again, returning to the Sunderland and applying these, we obtain 
the following extraordinary results:— 
By formula I. By formula II. 
Under 16 026 knots 
E= 277Vv10™% 
From 16 026 to 18°38 knots 


m f, in exactly 


mfV10¢¥=bV 10¢V 





By formula III. 


3 vy y(V —13°59) 126 : 7 
= Div 10(¥ 2391265 _ 1144 V 


028 N 10 


Ba levie’’ = Divi" OL a510NIO 

Over 18°38 knots 
“eee wees 
E = 7-877V 19° Vv = pivio V—6'585) 0411 ="7465 N 10" 314.V 


We may test the first set—the others are in exactagreement 
therewith, 


Torpedo boat Sunderland—by Formula I. 


Speeds V = 
14°044 .. 16°026 16°026 ..17°371 .. 18°38 (1838 .. 19°546 .. 21°033 
Factors a = | 
1265... — 0760... — «.. — | O41... — w. — 

Then, a V = 

1°7765 .. 2°0272, 1°2180 .. 1°8202 .. 18969) ‘7554.. °8080 .. ‘8643 
Add, log. J = } 

1:1475 .. 1°2048 1°2048 .. 1°2398 .. 1°2643) 1°2643.. 12910 .. 1°3229 
Add, log. b = | 

14426 .. 1°4426) °2518 .. 2518 *2518| °8980 . °8980 .. °8930 
Sum or log. E = | 

2 3666 .. 2°6746) 2°6746 .. 2°8118 .. 2°9180) 2°9127.. 2°9860 .. 30802 
ons = | 
232°6 . 472°7 4727 =. 6484. 818-5 | 818 - 9706 .. 1208 
By data E = | LH P. 
282°5 - 4725 4725 .. 648°5 ? ? - 971°3 2. 1208°5 
| 1.H.P. 


The differences between the formule and the observed data are 

ractically nothing. Hence, at the lowest speeds observed, the 
initial torque in the shaft being b= ‘277 indicated horse-power ; 
when the speed rises to 16026 knots, the torque increases to 
1'786 indicated horse-power, 5°406 times its former value, and 
remains constant through increasing speeds till 18°38 knots are 
attained, when it takes another sudden leap to 7°877 indicated 
horse-power, or 26°67 times the original value. At 21°033 knots, 
the highest speed observed, it has the same value. Simultaneously 
with these changes, the Poncelet current factor, from 10126, 
changes to 10°76 V, and finally to 10°41! V, or in an inverse ratio to 
the shaft torque. 

The other formule give the same result, and furnish us with at 
least twenty-four corroborative proofs of facts, while there are 
neither changes of hull, propeller, or engines toexplain. It cannot 
reasonably be assumed that changes of engine friction could 
account for these vagaries, and we are forced to seek their explana- 
tion in the direction indicated by Poncelet’s researches, and trace 
the effects which slight currents in the water in which the pro- 
peller is acting, may have uponthat action, these currents being 
themselves the effect of the vessel’s movement, intensified and 
modified, by the very action of the propeller. Suppose the vessel 
floating within the Poncelet paroi fictive, with the Poncelet current 
acting to carry her astern, only she is maintained in the same 
position by theactionof herpropelleruponthe current. Obviously the 
gross power expended would be expressed by the pressure necessary 
to maintain this current, added to a pressure equal to its frictional 
drag upon the immersed body of the vessel, and their sum multiplied 
by the speed of the vessel. Also, with regard to the action of the 
surface friction, which to some extent would arrest the sternward 
movement of the adherent film of water, which would close in on 
the line of the stern post and wake, and would not retrograde so 
fast as the general current a little way out. Now, it is this slowed- 
down portion of the current upon which the propeller exerts its 
chief action, and we may trace the conditions of its movement, 
approximately, thus:—When the propeller first begins to move, 
the hull frictional effect is very slight, and the retrograde action 
of the screw, measured by the effective pitch and revolutions, is 
upon the flowing past or ship’s displacement current. At higher 
speeds, the frictional drag becomes more pronounced, the water 
affected by it opposes a much greater resistance to the retro- 
grading action of the screw, and the effect of the flowing past or 
retrograde current is neutralised by the effect of the frictional or, 
comparatively, to the other, following current. The action of the 
screw is as if it acted on still water. The torque on the shaft is 
increased, but the current factor diminished. At still higher and 
highest speeds, the propeller action is nigh solely on the frictional 
current, The torque of the shaft is excessively increased, ¢.g., the 
26°67 times in Sunderland, and current factor diminished from 
101265 V. to 10 411 V-, or 14°55 times for her special speeds. 

The beneficial effects of these changes in the case of the Sunder- 
land are readily seen to be, if the conditions at the lower s s had 
continued unchanged at 21°033 knots, the power required for that 
speed would have been 2668 indicated horses instead of the 1203°5 
found by experiment. While, on the other hand, had the condi- 
tions at bec tane pne 90 existed throughout, at 16°026 knots the 
power required would have been 571 indicated horses, instead of 
the 472°5 found by trial. 

Let me refer to another most interesting case—the Italian war- 
ship Lepanto, Displacement, 14,810 tons, and 1993 square feet 
immerged mid area. From the lowest speed tried (2°7 knots) to 
15:18 knots, it seems the torque in her shafts 6 = 35°55 indicated 
horses, and above this Phare this rises to } = 94°91 indicated 
horses. The Poncelet current factors respectively were 10 °° V- 








and 10 026 V-, giving the same result at 15°13 knots. To prove 
these statements :— 


Warship Lepanto (Low Speeds). 





True speeds V= 2°7 7°25) =o. «18°7 15°13 
Then V °0808 = *2182 *5886 1°1070 1°2225 
Add Log. V = *4314 *8624 1°1367 1°1798 
Add Log. 85°55 = 1°5508 .. 1°5508 .. 1°5508 1°5508 
Sum or Log. E= 2°2004 .. 8°0018 3°7945 .. 38°9531 
o*e E = 158°6 - 1004 6230 8977 
By data = 158°6 1004 6230 ? 


By formula E = 35°55 V 10 0808 V-, exactly the same. 
Warship Lepanto (High Speeds). 





True speeds V = 15°13 -. 15°89 -. 16°76 -- 18°38 
Then ‘0526V = “7959 “8358 83815 .. 9668 
Add Log. V = 171798 1/2011 1°2243 1°2643 
Add Log. 94°91 = 1°9773 1°9773 1:9773 19773 
Sum or Log. E= 3°9530 .. 4°0142 4°0831 4°2084 
Xe E= 8977 10,330 12,011 16,160 
By data E = ? 10,330 12,010 16,150 


By formula E = 94°91 V 10 0526 V-, practically the same. 


I have to note, however, these perfect agreements for the formula 
and data powers, are obtained by assuming that the second low 
speed, observed as 7°25 knots, should have been 7°285. While the 
third speed above, by observation, given as 16°78 knots, ought to be 
16°76 knots only. 1 think it will be admitted, “it is sailing very 
close to the wind,” when the other data enables us to detect and 
challenge errors amounting to ~, and ; of a knot in the observed 
speeds. These are certainly weil within the possible and probable 
errors of observation ; by the ordinary, not very exact, method of 
obtaining the trial speeds, 

The analysis of trial data as illustrated by the foregoing, opens 
up an exceedingly wide range of most important inquiries; each 
distinguished by so obvious features that their nature and origin 
ought not to remain doubtful, 

‘ake, for example, the trial data of H.M.S.S, Prince Consort. 
From the lowest speed tried—7°78 knots—to 11°43 knots the 
initial torque is ) = 6:262 indicated horse-power, with the current 
factor 10 25%5V; which at 11°43 knots changes to ) = 44°03 indi- 
cated horses—seven times the former value—while the current 
factor changes to 10 64, The test of this is: above 11°43 knots 
the equation E = 44:03 V 10 64 V is exactly satisfied; while under 
11°43 knots the equation E = 6°262 V 10 13%V is equally satis- 
factory. 

one again, take the trial data of H.M.S.S. Philomel. The initial 
torque for the trial speeds given is 84°25, and the current factor 
10 345 V (an unusually small value for a warship, but, as I have 
formerly shown in THE ENGINEER, a very common one with 
Transatlantic liners), Therefore, the formula for H.M.S.S. 
Philomel: E = 84:25 V 10345 V, The test :-— 


Trial speeds V = 19°5 16°25 

Then °0345 V= 6728 * 5606 

Add log. V = 1°2900 1°2108 

Add log. 84°25 = = 1°9256 1°9256 

Sumor log. E = 3°8884 3°6970 [as data ! 
oe E= 4785 4978 Exactly same 


Another example—the American dynamite cruiser Vesuvius, 
Up to18 9 knots: torque in shaft b = 7°374 indicated horse-power, 
and current factor 1026V, Over 189 knots: changing to 
b = 1°153 indicated horse-power, and current factor 10 109 V, — 

(Note.—In this case the initial torque diminishes at the higher 
speeds, same as the case with the Sunderland.) 

The American cruiser Chicago presents the more usual feature. 
Up to 13 knots initial torque in shaft 6 = 21°8, and current 
factor 1076 V, Over 13 knots initial torque, changing to b= 34°91, 
and current factor 10 0625 V, 

Another example: the French cruiser Sfax. 
4488 tons. Initial torque 


the current factor 10 1°65 V, 


Displacement, 
only, 2°654 indicated horse-power, but 
Test— 








Trial speeds V = 16°84 15°90 

Product *1265V = 2°1302 2°0110 
Add log. V = 1°2263 1°2014 
Add log. 2°654 = *4242 *4242 
Sum, orlog.E = 3°7807 3°6366 
« & = 6035 4331 
By data E = 6034 4333 


Again, a French merchant screw, Charles Quint. Displace- 
ment = 2478 tons. Initial torque 6 = 7°436 indicated horse- 
power, and current factor 10°83 V, Therefore E=7‘436 *’ 10 43 V, 








Test— 
Trial speeds V = 15°11 9°82 
Then -0843 V = 1°2737 *8278 
Add log. V = 1°1798 *9921 
Add log. 7°436 = “8613 “8613 
Sum, or log. E = 3°3143 2°6812 
a 480 


~ & = 206: 
Exactly the same as by the data. 


December 16th. ROBERT MANSEL. 





A CURIOUS CASE. 


Srr,—I should be greatly obliged if some one of your numerous 
correspondents would explain the following incident :— 

In the year 1879 I had been in charge of a set of compound 
vertical direct-acting marine engines of 950 indicated horse-power 
for about two years, during which time they had worked beauti- 
fully and with a minimum of wear and tear. At the end of that 
time, on opening the high-pressure slide valve chest after a month’s 
run, I found the high-pressure slide valve worn down at the top 
end from its previous thickness of lin. to gin., tapering to a 
thickness of lin. at the bottom end. ‘he cylinder’s face was not 
worn away, and both cylinder and valve face had a good surface 
except on the top end, down as far as the edge of the exhaust 
passage in the valve, which there looked as if it had been working 
with flour emery between the faces. The steam entered the 
steam chest at the side near the top. While running no unusual 
strain was noticeable on the high-pressure excentric gear, nor was 
any priming to be detected, and everything during the run had 
worked as smoothly and well as during the previous two years. 
The boilers were fitted with internal steam pipes along the whole 
length of the boiler crowns, which pipes were slotted on the top 
side with numerous slots about tin. wide. The feed was injected 
through internal feed pipes, and discharged between the nest of 
tubes, and about on a line with the second row of tubes from the top. 
The boilers on this particular occasion on being opened showed 
nothing unusual. There was a small quantity of light dust on the 
surfaces of combustion chambers and tubes, left there as the water 
fell on blowing out the boilers, showing that there was scum on the 
water surface. This dust I had seen on many previous occasions, 
There was no sign of this dust in the steam chest of the engine. To 
check the evil a baffie-plate was fixed for the steam to strike 
against on entering the steam chest, but without result. The evil 
ultimately ceased of its own accord, and everything worked as 
well as ever. Now after all these years, the same engines in 
1892 have come into port with the slide valve again worn away 
in the same manner. I should be obliged if some one would tell 
me what is the cause and how to prevent it. INQUIRER. 

Wimborne, Dorset, December 13th, 1892. 


(For contenuation of Letters see page 567) 








THE s.s. EIDER.—This mail steamship, which was ashore some 
months ago, was offered for sale by auction at Lloyd's on Tuesday 
week, and after a spirited competition purchased for £8000 by 
Messrs. Geo. Cohen, Sons, and Co., iron and metal merchants, 
London, 
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MID-SUSSEX WATERWORKS, BALCOMBE—PUMPS 


MR. JABEZ CHURCH, M. INST. C.E., ENGINEER 
(For description see page 551) 
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THE FIRST TRIPLE-EXPANSION MARINE 
ENGINE. 

Wo invented the modern triple-expansion marine engine ? 
We cannot answer the question with certainty, but until evi- 
dence of earlier invention is produced, we think that Messrs. 
Russell, Spence, and Co., Glasgow, mayclaim the honour. The 
engine which we illustrate above is to all intents and pur- 
poses the same as the modern marine engine, and it was 
designed before the Propontis and Aberdeen were heard of. 








PRIVATE BILLS IN PARLIAMENT, 


PREVIOUSLY to noticing ‘‘ Private Bills” relating to projects 
and works, other than those of railways, we may briefly allude 
to the “‘ Latimer-road and Acton Railway.” This company, 
in common with many of its co-petitioners, seeks for both 
prospective and retrospective powers. Clauses are introduced 
in the “ Bill’’ to empower the company to revive, extend, and 
continue the provisions of its former Acts of 1882, 1885, 
1888, and 1891, with respect to the compulsory purchase of 
lands required for the construction of the railway, the works 
authorised by the first of these Acts, and to extend the time 
generally for the completion of its line and works, 

In point of importance as conveyors of public passenger 
traffic, tramways may be fairly classed in the second rank. 
Under the title, ‘‘ London, Deptford, and Greenwich Tram 
ways,” & short Bill will be introduced, to provide for an 
extension of time for the construction of tramways already 
authorised, for further powers to the company and to the 





London County Council and Greenwich District Board ot | 


Works, as well as for the sale and lease of tramways to and 
from local and road authorities. The motive-power pro- 
posed to be used is not restricted to steam, but may 


be electrical or otherwise of a mechanical description. | 


Application is also intended to be made to Parliament 


for a Bill of a somewhat similar character by the | 


“ Harrow-road and Paddington Tramways ’’ Company, which 


for brevity and conciseness can compare favourably with any | 


of the published notices. The company promoting the 


“ West Metropolitan Tramways ” extends its operations over | 
some or all of fourteen lines, which, with one exception, have | 


all a double track. They pass through the parish of 
Hammersmith in the county of London, and of Acton, and 
of Chiswick, in the county of Middlesex. 
the tramways will be laid along the several streets and roads, 


so that for a distance of 30ft. or upwards a less space than | 
9ft. Gin. will intervene between the outside of the footpath on | 


the sides of the streets or roads and the nearest rail of the 


tramway. Number forty-five of the Standing Orders of the | 


House of Lords and of the House of Commons is very 
explicit with res: 


brought. The company applies to work its lines by animal, 
cable, steam, electrical, mechanical, or other power. The 
gauge is the standard 4ft. 84in., and it is not intended to run 
thereon carriages or trucks adapted for use on railways. It 
may be mentioned that in the event of such an intention the 
usual minimum clearance of 9ft. Gin. becomes increased by 
an additional foot. The necessary clauses are inserted in the 
“ Bill” to give the company such general powers as are 
requisite for the successful financing of the undertaking. 
This is the last Tramway Bill on the list immediately con- 
nected with the metropolis. 

In the provinces one of the early notices relates to the 
“ Bolton Corporation Tramways,” in which the Corporation 
applies to be enabled to run carriages worked by animal, 
steam, electrical, or mechanical power on the Bolton and 
suburban tramways, and to take toll thereof. The Bill also 
provides for the making of agreements with neighbouring 
Local Boards, the levying of rates, and the exercise of 
borrowing powers. Under the heading “ Belfast Street Tram- 
ways,” the company of that name seeks for a confirmation of 
agreement with the Corporation of Belfast, for the use and 


In some instances | 


ct to this detail, and the same rule applies | 
to a tramroad wherever it is carried along a street or road. | 
Uxbridge-road, High-street, Acton, and Goldhawk-road are | 
the principal thoroughfares through which the traffic will be | 

















occupation of the tramways, and to authorise and empower 
that local authority to enter into arrangements with the 
company. Last session the Bedford and Kempston Tramway 


| Company, Ltd., was the promoter of a “‘ Provisional Order” for | 


the “‘ Bedford and Kempston Tramway,” and it now appears 
under the more ‘comprehensive title of ‘‘Tramway Orders 
| Confirmation” (No. 2) Bill. Had it not been for the distinc- 
| tive heading, ‘‘In Parliament—session 1893,” it would have 
| been included among the Provisional Orders in our 
| impression of the 9th instant. As it occurred, the Order was 
| scheduled to the present titular Bill, which Bill was sus- 
pended by special resolution of the House of Commons. It 
was not included in the official “‘ List of Private Bills Sus- 
pended in Session 1892, under the Orders of the House of 
20th June, Showing the Stage at which each Bill was Sus- 
| pended,” because it possessed obviously no claim to that 


particular designation. The company now applies to the 
Board of Trade for a reduction of the gauge of the proposed 
tramway from 4ft. 84in., as prescribed by the Tramways Act, 
1870, to 3ft. 6in., and also to be exempt from a portion of the 
said Act which determines the extreme breadth of the carri- 
ages to be used on any tramway. If this application be 
acceded to, the company proposes that it be enacted that no 
carriage to be used by the promoters shall exceed 6ft. in 
width. A reference to THE ENGINEER of December 9th last, 
will — out that the Bedford and Kempston Company is 
not thesole applicant for the narrow gauge. It was stated there, 
when dealing with the subject, that the South Staffordshire 
Tramways Company seeks to construct six lines, one of 
which is double, on a gauge of 3ft. 6in., provided it meet 
with the approval of the Board of Trade. The same com- 
pany asks for a maximum breadth of 6ft. 3in., instead of the 
even feet, for its cars and trucks. 

The incorporation of a company, and the construction of 
nearly eight miles of tramways, some of which will be single 





| and road authorities. 
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| and others double lines, are included under the designation 
| Blackpool, St. Anne’s'and Lytham Tramways,” which will 
|run through several parishes, all situated in the County 
Palatine of Lancaster. The gauge is to be the standard, and 
the power employed animal, mechanical, other than steam 
or electric, or such other power as may be sanctioned by 
Parliament or agreed between the company and the local 
Clauses are inserted to authorise the 
company to exercise the usual constructive and tinancial 
powers, and to make contracts and arrangements with the Cor- 
poration of Blackpool and the Blackpool Electric Tramway 
Company, Limited. We shall conclude our notice of the Tram- 
way Private Bills by a brief reference to a short Bill, entitled 
“Manchester, Middleton and District Tramways,” in which 
it is sought ‘‘ to authorise the abandonment of the tramways 
authorised by the Act of 1885, and the dissolution of the 
Manchester, Middleton and Dis- 
trict Tramways Company, and to 
provide for the winding up of the 
affairs of that company.” It is 
also proposed to repeal and amend 
the powers and provisions of the 

Company’s Act of 1885. 

Among the few Gas Bills not yet 
brought under review, is the ‘“ Al- 
trincham Gas,” in the parish of 
Bowdon in the County of Chester. 
The company petition for the ac- 
quisition of patent rights, and the 
substitution of the sliding scale 
for some provisions of existing 
Acts relating to charges for gas 
and dividends. The provisions of 
the Pontypridd Local Board (Gas) 
Bill will suffice for the purchase 
of the undertaking from the pre- 
sent company, the vesting of the 
same in the Local Board, and the 
dissolution of the said company. 
The Todmorden Local Board con- 
stitutes another instance of the 
tendency to transfer in foto, pri- 
vate property to local corporate 
authorities. In Stockton the Cor- 
poration, which is already in pos- 
session of the gas works, applies 
to Parliament to extend its limits 
of supply, increase its borrowing 
powers, construct new works, and 
to amend various former Acts. 
Very similar powers are sought for 
by the Brighton and Hove General 
Gas Company, and the Accrington 
Gas and Waterworks Company 

(brings in a short Bill for addi- 
tional capital and amendment of 

Acts. The last private Bill relating 
to gas, is that of the Staines and Egham District Gas and Coke 
Company Limited, and its object is to effect the removal of 
doubts regarding the validity of certain preference shares 
issued by the company. We trust that the application will 
be completely successful, and the matter arranged to the 
satisfaction of the holders. 

Both the South Staffordshire and the Bedford and Kempton 
Companies have obtained permission from the local autho- 
rities to reduce the gauge. : ; 

The number of “Bills” deposited at the “Private Bill 
Office,” at the expiration of the official time, amounted to 
183, the lowest recorded in 20years. Of these, twenty-five relate 
to Scotland and fourteen to Ireland. In 1887 the number 
deposited was 193, and last year 219. 











Ar the extraordinary meeting of the board of the 
Suez Canal Company on the 20th inst., M. Guichard, Senator, was 
appointed to replace M. Ferdinand de Lesseps as chairman. 








558 


THE ENGINEER 





DEo. 23, 1892. 








CLEVELAND INSTITUTION OF ENGINEERS. 


AT a meeting of the Cleveland Institution of Engineers, held at 
Middlesbrough on Monday evening, Mr. William Hawdon, of the 
Newport Ironworks, Middlesbrough, the president, was in the 
chair. The Secretary reported that the following new members 
had been elected:—Mr. Thomas Kirk, jun., Carlton Ironworks; 
Mr. John Burton, engineer, Cargo Fleet Ironworks; Mr. Thomas 
Turner, Shelton Iron and Steel Works, Stoke-on-Trent; Mr. Joseph 
H. Harrison, Middlesbrough; Mr. Geo. Bellwood, South Bank; 
and Mr. William Shaw, jun., Wellington Cast Steel Foundry, 
Middlesbrough. Graduates had been elected as under:—Mr. H. A. 
Shaw and Mr. F. P. Shaw, Wellington tan Middlesbrough ; 
and Mr. J. R. Hanson, Southend, Middlesbrough. 

Mr. A. Hickman, of Wolverhampton; Mr. Aspinall, Lancashire 
and Yorkshire Railway; Mr. G. N. Millward, of Wolverhampton ; 
and Mr. A. Cooper, North-Eastern Steel Works, Middlesbrough, 
sent letters regretting their inability to be present. 

The President, in introducing Mr. Saniter, said they looked upon 
his invention as a most important one to that district and to the 
iron and steel trades at latge. Mr. Saniter would give full parti- 
culars of his more recent experience. 

Mr. Saniter then read a paper, of which the following is an 
abstract, on 





THE DESULPHURISATION OF IRON AND STEEL. 


The author commenced by stating that this paper on ‘‘ Desul- 
phurising by Means of Calcium Chloride and Lime” was supple- 
mental to that read by him before the Iron and Steel Institute at 
Liverpool in the autumn, and noted the further development of the 
process, The introductory remarks which he might have made 
had also been anticipated in the remarks made by the president 
of that Institution—Cleveland Institution of Engineers—in his 
inaugural address last month. Mr. Hawdon there pointed out in 
what directions the process might be useful, and the great import- 
ance of desulphurisation in the Cleveland district. 

The result of a large series of experiments showed that while 
lime had a very considerable effect in eliminating sulphur, the 
time required was excessive and the results uncertain ; but when a 
mixture of calcium chloride and lime was used sulphur was com- 
pletely eliminated in half an hour. It was remarkable as showing 
the powerfal action of calcium oxychloride that when sulphur 
iron containing manganese was fused in a crucible lined with an 
infusible mixture of calcium chloride and lime—90 per cent. lime 
—the sulphur was removed by the oxychloride lining, leaving 
the manganese in the metal. It was upon that powerful 
desulphurising property of calcium oxychloride that the process 
depended. The liquors from which calcium chloride were chiefly 
obtained were a bye-product in the following manufactures :—Soda 
by the ammonia process and Weldon’s bleaching powder process, 
These liquors, containing many thousand tons of calcium chloride, 
were to a large extent run into the sewers, only about 10 per cent. 
being utilised. The driest calcium chloride now obtainable con- 
tained 30 per cent. of water. The demand which had already 
arisen for it had induced the manufacturers to make a reduction in 
the priee to 35s. per ton in order to further increase their sales, 
In practice a mixture of calcium chloride and lime was prepared, 
which would fuse readily at the temperature of the iron to be 
operated upon. The desired combination was made by grinding 
calcium chloride and lime together in a mill, so as thoroughly to 
mix them and bring them also to a moderately fine powder. 
About equal parts of each were required to give the necessary 
fusibility. The mixture was then placed on the bottom of a ladle 
or receiver, pressed down, and consolidated by heat, which heat 
might be applied in the first instance by means of a blowpipe 
arrangement, using blast furnace gas, but when in continuous use 
the heat of the ladle itself was quite sufficient. The ladle was 
then filled with iron, which might be drawn direct from the blast 
furnace, the heat of which melted the mixture, which, rising up 
through the metal, removed the sulphur. If it were required to 
remove the sulphur without affecting the silicon, the calcium 
chloride must be dried before mixing with the lime, and that 
could be cheaply effected in a reverberatory furnace at a low 
temperature, calcium chloride parting with all its water at 
220 deg. Fah. . 

When it was desired to remcve silicon as well as sulphur, the 
wet calcium chloride should be used with either lime or limestone. 
The author wished to point out that that removal of silicon in a 
greater or less degree was under the complete control of the 
operator, and that when using the dry calcium chloride the silicon 
was unaffected. About 25lb. of calcium chloride, and an equal 
weight of lime per ton of iron, had been found sufficient to effect 
purification, though the proportions of the mixture were varied 
according to the temperature of the iron to be operated upon. In 
a large number of trials made, from three to nine tons of iron, 
direct from the blast furnace, were treated in the ladle at each 
operation. In all the Wigan experiments about three tons were 
treated, and although the first or coldest iron from the furnace 
and hydrate of lime in the mixture were , no “skull” was 
made—a fact of the very greatest importance, for if such a small 
quantity of metal was not materially chilled it might be safely 
assumed that larger masses would never “skull,” and that was 
borne out by trials made at other works on larger quantities. 

The author gave a table showing the extent to which sulphur and 
silicon had been eliminated ina large numberof experimentsat Wigan, 
Ebbw Vale, and Lilleshall. The uniformity of results was remark- 
able. The process was applied when it was known from the appear- 
ance of the cinder that the resulting pig would be abnormally 
high in sulphur. The Ebbw Vale trials presented several features 
of interest. They were the largest quantities treated at one 
operation. The iron, which was drawn direct from the blast furnace, 
was, after treatment, taken to the steel works in a molten state 
and blown. No “‘ skull” was formed in the metalladle. Although 
the sulphury slag was run into the acid-lined converter along with 
the metal, no sulphur was re-absorbed by the steel. The slag 
produced by treating iron in this manner contained about 40 per 
cent. of calcium chloride, a considerable portion of which might 
be dissolved out with water and recovered for future use. 

Mr. Saniter stated that the plant and genera] arrangements 
now in course of construction at the works of the Wigan Coal and 
Iron Company to be as follows:—The sandbed had been lowered 
to the ground level and a tapping ladle provided with tipping gear, 
and on a carriage, would be run in front of the furnace. After the 
iron had been run into the ladle and purified it would be tapped 
out on to the sandbed. The ladle would then be tipped, the slag 
raked out, the ladle turned up again, and the mixture for the next 
ch: putin. The ladle would be lined with‘ordinary firebricks, 
which were practically unattacked by the slag. e cost of 
materials at present prices was about 6a. per ton of iron treated, 
and this would be less when the more efficient plant was erected. 
The increased cost was more than compensated for by the cheaper 
production of a better quality of pig. 

The application of the process to the manufacture of basic pig 
iron presented, in the first instance, the possibility of dispensing 
with the use of expensive manganiferous ores, and the further 

ibility of removing the difficulty hitherto experienced in using 
irect metal for steel-making, owing in the one case to high silicon, 
and conversely when the silicon was low to, high sulphur. This 
might be simply done | using the dry mixture for the removal of 
sulphur only, and, should the silicon be high, by adding a bucket 
of water to the mixture a short time before tapping the furnace. 
Hematite iron might be desulphurised and desiliconised in an 
exactly similar manner to basic. Mr. James Riley, in his address 
to the West of Scotland Institute, said in speaking of the acid 
open-hearth process :—‘‘ Anything over 14 per cent. of silicon may 
be considered excessive, and as we are now called upon to accept 
pig iron with 3 per cent. and upwards, it is evident that, adding to 
this the excess of iron it takes off with the slag, there is a loss of 
yield and a lengthening of the process which involves serious loss.” 





The ability to regulate the silicon and sulphur in basic, Cleveland, 
and hematite irons in that manner opened the way for the use of 
direct metal in the open-hearth furnace, 

It was well known the sulphur was not eliminated in the basic 
open-hearth process as canaiiy worked. That fact was borne out 
by the experience of many practical steel makers, and not only 
was this the case, but when the ores used for “feeding” contained 
much sulphur, a part of that sulpbur passed from the slag into the 
bath of steel. So much so was thatthe ease, that at several basic 
open-hearth works it was found necessary to substitute pure hema- 
tite ore, either in whole or in part, for the more generally used 
pottery mine. In Mr. Saniter’s process, however, as applied to 
the basic open-hearth, sulphury iron and residues, such as purple 
ore containing much sulphur, might be used; and not only was 
the sulphur not increased in the steel, but a very considerable 
elimination took place. In order to attain the result it was 
necessary, at an early period after the charge was melted, 
to obtain an exceedingly basic slag, and to add to it a 
suitable quantity of calcium chloride. If these conditions were 
obtained and maintained, the sulphur was eliminated along 
with the carbon and phosphorus, and in as satisfactory a manner. 
The best method of obtaining that condition of slag was to charge 
along with the pig iron and scrap, a much larger igs | of lime- 
stone than usual, about 2 cwt. to the ton of metal. hen the 
chai was melted the slag was of the required composition, and 
the dried calcium chloride might be added in several lots at inter- 
vals. The quantity of 70 per cent. calcium chloride used was from 
45 lb. to 25 ib, on the ton of ingots made, the smaller quantity 
having been used successfully with pig containing only 1 per cent. 
of sulphur. The author gave a table showing the quality of the 
cast iron which had been used and the steel made from it in the 
basic open-hearth furnace. The pig used in the majority of these 
experiments was 75 per cent. of the charge, in two it was 90 per 
cent., while one was all pig. Some worked at Brunswick Works 
had 67 percent. pigin the charge, and were worked quite inde- 
aged by Mr. Milward. The analyses were aoe good, and 

r. Milward stated that he had experienced no difficulty in work- 
ing, and that the quality and yield of the metal were good. Inone 
case at Wigan the pig used was similar to the very worst descrip- 
tion of Cleveland white iron—it was the first made on re-starting a 
furnace which had been damped down for seven weeks—and a good 
quality of steel was made from it. 

Over 5000 tons of steel had now been manufactured from sul- 
phury iron by the Wigan Coal and Iron Company, the sulphur 
being removed in the steel furnace. The process was being suc- 
cessfully worked by them, and the quantity of the steel was as 
good as that made from pure basic iron. It was evident that 
almost any materials which were low in silica and silicon might be 
used to manufacture the highest quality of steel. The yield of 
ingots when using sulphury iron had been found to equal that 
obtained from pure basic pig, while the sulphury iron presented 
the advantage that, being on in silicon and carbon, a smaller pro- 
portion of scrap was required, and a less weight of ores per ton 
were consumed for ‘‘ feeding.” The cost of the calcium chloride 
was about 9d. per ton of ingots, but owing to the saving effected 
in the cost of materials, and the reduced consumption of ore and 
scrap, a carefully carried out trial had shown a reduction of 4s. 
per ton on the cost of ingots. Neither the hearth nor the brick- 
work of the furnaces, nor the regenerators were in any way 
affected by the use of calcium chloride. 

As regarded the basic Bessemer converter, 45 per cent. of the 
sulphur was on the average eliminated in it. Some desulphurising 
trials had been made with it, and the conditions aimed at had 
been similar to those required in the basic open-hearth furnace—a 
very basic slag in conjunction with the use of calcium chloride. 
In carrying out these trials a somewhat larger quantity of lime 
than usual was put into the converter. The metal was then blown 
for about two minutes, turned down, and 40 lb. of calcium chloride 
to the ton of metal added, and the blowing continued in the 
ordinary manner. No difficulty was experienced in dealing with 
the blow, the metal finishing with a good heat and casting satisfac- 
torily. A very efficient removal of sulphur took place. At Lilles- 
hall 72 per cent. to 84 per cent. of sulphur was removed, as against 
45 per cent. in ordinary working, and the difference in the elimina- 
tion recorded marked the dividing line between good and worth- 
less steel. 

DIscussIon. 

Mr. Wm. Hawdon, the President, said it would be seen from the 
figures cited that Mr. Saniter had had very satisfactory results 
from his experiments. The process, however, was not altogether 
in an experimental stage now, because the Wigan Coal and Iron 
Company had taken the matter up practically, and had already 
made several thousand tons by it. Mr. Percy was in attendance 
that evening to speak to the merits of the invention, He—the 
President—was quite sure that Mr. Saniter’s discovery of how to 
eliminate sulphur as well in the steel farnace as in the iron furnace 
was one of great importance to the North of England. Not only 
could a better quality of steel, but also a better quality of puddled 
bar be made. iddiesbrough had not been famous for its produc- 
tion of puddled bars, other districts surpassing it in this respect, 
but it would now be possible to get them of irreproachable quality 
from the pig iron of the district. 

Mr. C. H. Ridsdale, of the North-Eastern Steel Works, remarked 
that he would be glad if Mr. Saniter could explain the reactions 
that took place in eliminating the sulphur. He noticed that when 
dry calcium chloride was used in conjunction with lime, the sulphur 
alone seemed to be attacked ; but when wet calcium chloride was 
employed, there was a marked desiliconising influence. Was that 
due to the water or the calcium hydrate? He had seen a trial at 
Messrs. Samuelson’s works, at Newport ; but it was hardly a fair 
test, as the quantity of metal operated upon was small, being 
limited by the size of the ladle. There was no ‘‘skull.” At the 
works where the experiments were made they blew very hot iron ; 
at Ebbw Vale it was direct iron. Of course where they had cold 
material in the metal of the after-blow, there was not only a great 
cooling effect by the loss of sensible heat, but it might affect the 
order of purification to some extent. Was there any effect on the 
after-blow, and was the removal of the phosphorus more complete 
than usual? How did the extra basicity of the slag affect the 

hemical and hanical waste, and did the presence of water in 
the mixture of calcium chloride and lime cause greater difficulty in 
grinding ? 

Mr. Percy, of Wigan, said that having been identified with the 
trials at Wigan, he could vouch for the accuracy of the results 
cited by Mr. Saniter. He had had a good deal of experience in 
the making of basic steel, and he fully recognised the importance of 
the process to that industry. It was difficult to eliminate sulphur 
and silicon from steel. They could eliminate sulphur alone or 
silicon alone, but it was difficult to do both. The blast furnace 
managers’ difficulties were to a great extent removed by this pro- 
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the laboratory than they had in the t. If they took 
counsel with their chemists, they ir te helped a, of ment 
difficulties. At Wigan, about eighteen months ago, they had a 
long stoppage at the blast furnaces, and when operations were 
resumed the product was for some time not at all good, being 
much too swlphury for use under ordinary circumstances, Over 
600 tons of such iron were made, and it was quite unsaleablo, If 
only a small quantity had been produced, they could have put it 
back into the furnace; but it did not pay to put back so much ag 
600 tons. They took their trouble to the laboratory, and Mr, 
Saniter helped them out of it. He devoted his attention to the 
— of utilising this pig, and it evolved his invention. 

r. Hawdon said it would be important to know how much 
manganese they had in their pig. 

Mr. Percy said ‘2 to ‘l, average 1} per cent.; they used no 
manganiferous ore in their furnaces now. 

Mr. J. E. Stead, Middlesbrough, remarked that there now seemed 
to be a rage for studying how to get rid of sulphur. It was not so 
long ago that a very beautiful process was perfected at the Hoerde 
works in Germany, where the sulphur was eliminated by simpl 
mixing more or less manganese in the converter, and allowing it 
to stand there in the metal. It combined with the sulphur and 
formed with the slag a — of manganese, which bei 
lighter than the iron floa to the surface and was run off. 
This process had been — in several places in Germany and 
also in this country, and wherever adopted it was successful 
but it was necessary to have 1 to 2 per cent. of manganese, and 
that made it rather costly, 1s. 2d. for every ton of basic iron made, 
By the new process of Mr. Saniter this could be entirely done away 
with. He had gone to Wigan in the early stages of the process 
and had there seen the sulphur removed in a very few minutes, 
The sulphur disappeared from the iron almost magically, and was 
found in the slag. To him and to almost everybody in his pro- 
fession it was wonderful that the chloride of calcium should in any 
way have affected the sulphur, but facts were stubborn things, 
The analyses of the iron before and the steel afterwards clearly 
demonstrated that there was a great elimination of sulphur. He 
had investigated the invention from all points of view, but he must 
confess he could not conclusively state what the reactions 
were. It was a trivial matter, but nevertheless they would 
endeavour to solve it. It was most interesting to study the past 
history of sulphuriniron. Mushet, in bis paper on steel, stated 
that the steel melter looked upon sulphur as the very devi! himself, 
If they went to a puddler when he was shingling a ball, and asked 
him what was the cause of the blue flame on the metal, he would 
answer sulphur, In the old days all the ills of the life of steel 
were put down to sulphur. As it was known that when pyrites 
was exposed to the atmosphere the sulphur gradually went away, 
the Sheffield people came to the conclusion that if iron and steel 
were exposed to the atmosphere for a long time, the sulphur would 
be eliminated. When he began life as a youth at the Gorton Steel 
Works, it was held that the sulphur was eliminated from the pig by 
keeping it in stock fora lengthy period. He had to investigate this, 
and put a pig by the side of a chimney, but after two years’ 
exposure he found that not the least part of the sulphur had dis- 
appeared, It was thought also that throwing water on the pig would 
remove thesulphur. Of the two pr now recognised a remov- 
ing sulphur, one required manganese, and the other chloride of 
calcium and lime, the latter being the more important. Anything 
was put into the blast furnace, and when it came out it was 
cheaply and satisfactorily dealt with. It had been asked how it 
was that the damp chloride of calcium eliminated the silicon. It 
was the water after being converted into steam which passed 
through the metal. There were no oxidising agents present in 
the dry chloride of calcium. He might remark that in that pro- 
cess it would be a decided disadvantage if there were a large 
quantity of manganese in the pig. In concluding, Mr. Stead said 
he might —— chemists and inventors on the progress that 
had been e. In the old time men used to say you could not 
make a silk purse out of a sow’s ear; but here a silk purse, and a 
very good one, had been made out of such material. Ironmasters 
would do well to give their chemists more encouragement to 
exercise their inventive faculties. Excellent results had attended 
the interest that Mr. Martin had taken in the Gilchrist and Thomas 
experiments, and Mr. Saniter’s case was another of the same class. 

r. Turner, of the Shelton Iron and Steel Works, North Staf- 
fordshire, remarked that if the slag would attack the acid-lined 
converter it would be almost impossible to use the calcium chloride 
in such furnaces, Mr. Saniter had stated, with respect to the 
question of cost, that there has been a saving of 4s. per ton of 
ingots, and he would like to know how this was arrived at. He 
thonght the process would assist them greatly in steel-making. 
They used the basic process, but had not much trouble with the 
sulphur, it was more the silicon that troubled them. 

Mr. Reginald Williams, of the Newport Ironworks, Middles- 
brough, said they had been making experiments during the past 
few days there, but had only dealt with quantities up to one and 
a-half tons, as their ladles did not allow of more. In one experi- 
ment with Cleveland No. 3 iron, with 621b. of lime and 77 of 
calcium chloride, the pig contained 4:34 per cent. of silicon and 
019 of sulphur before and 242 Si and ‘013 sulphur after the 
operation. In another experiment, with grey basic pig containing 
1:79 per cent, silicon and ‘072 sulphur before, they bad 1:2 silicon 
and a trace of sulphur after the operation, using 80 parts of lime 
and 100 of calcium chloride in the mixture. The fourth experi- 
ment, on grey basic pig containing 1°677 per cent. silicon and *112 
per cent, sulphur before, gave 1°44 silicon and ‘008 sulphur after 
the a the mixture of lime and zalcium chloride being 50 
and 60. A further experiment, with white basic pig iron con- 
taining ‘42 per cent. silicon and ‘189 sulphur before, gave a trace 
of silicon and ‘123 yy afterwards, the proportions of the mixture 
being 100 lime and 80 calcium chloride. In this last experiment 
the loam lining of the ladle gave way, and that would perhaps 
account for the small percentage of sulphur removed, 

Mr. Charles Wood, Tees Ironworks, Middlesbrough, asked if it 
was necessary to use a fresh ladle every time they charged the 
iron direct from the blast furnace, and would it not be better to 
run the iron into iron moulds instead of sand beds afterwards, as 
“2 would take up silica if put in the sand. 

r. R. J. Worth, of Stockton, asked whether the process would 
be applicable to iron remelted in the cupola, They were troubled 
very much with sulphur in the foundry, and pig makers were 
sending them more and more sulphurous pig. 

The President, after remarking how important the question of 
desulphurisation was to iron and steel makers, especially by the 
direct process, asked the cost of labour. He might remark, in 
reply to Mr. Ridsdale, that it was possible to make white iron 
continuously in the blast furnace instead of No. 3. They could 
make it day after day and then go to Mr. Saniter. 

Mr. Saniter, in replying on the discussion, said there was no 








cess. It did not matter much to him what quantity of sulphur the 
pig contained, he would give the steel maker a pig that would 
meet all his requirements. It was usually stipulated that the pig 
should have a certain amount of manganese, but he thought that 
was not necessary. The certain proportion of manganese was 
stipulated to insure the sulphur being low. They were working at 
Wigan with abigh sulphur pig daily. They used such a mixture 
at their blast furnaces that it was difficult to geta pig low in 
sulphur. He was bound to say that Mr. Saniter’s process was 
working most successfully. At Liverpool, Mr. Saniter said they 
were then arranging a plant for cheaply dealing with the pig, and 
Sir Lowthian Bell had remarked that it was premature to talk then 
about cheapness. He (the speaker) could now say that it was 
a very cheap and trustworthy plant, taking the full charge of 
the furnace. They had no “skull” whatever, indeed the pig 
leaving the ladle had the appearance of being hotter than when 
it entered. They could easily eliminate the sulphur, and their 
steel analyses would bear comparison with that of any made 


ity for having a fresh lining to every ladle, and he agreed 
with Mr. Wood that it would be better to run the iron into moulds. 
In reply to Mr. Worth, the process could not be used in the 
foundry, because it would honeycomb the iron, and that was not 
desirable. The iron would have to be treated at the blast furnace. 
As to dissolving the calcium chloride out of the slag, that could be 
done, but it had to be ascertained whether it would . If they 
could get 60 per cent. back it might. With regard to Mr. Stead’s 
estimate of the cost of manganese, he thought it was nearer 2s. 
than 1s, per ton of iron made. He might inform Mr. Turner that 
the new process could not be used in the acid-lined converter. The 
cost of drying the chloride of calcium, which was the only extra 
labour involved, would be about 24d. per ton of steel. The savin 
mentioaed in his paper was under the heads of cheap pig, reduce 
percentage of scrap in the charge, 50 per cent. on the amount of 
mine used for ‘‘ feeding.” Extra labour at the blast furnaces 3d. 

r ton. 

ie vote of thanks to Mr. Saniter concluded the proceedings. 





either by the open hearth or Besssmer process, In 1 » he 
would advise blast furnace managers to place more confidence in 





* A full description of this process will be found on page 565. 
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RAILWAY MATTERS. 


Tue total number of personal accidents reported to 
the Board of Trade by the several railway companies during the 
first nine months of this year amounts to 863 persons killed and 
7148 injured, most of which had no connection whatever with 
railway travelling. 


A ratLway has recently been opened from Wiborg, in 
Finland, to the Imatra Falls, thus bringing the finest rapids in 
Europe within six hours of St. Petersburg. Hitherto the Falls 
have been reached by canal steamer and coach, the journey 
occupying not much less than twelve hours. 


Tue railway from Matadi to Stanley Poolis progressing 
rapidly. The works are practically completed for only 14 kiloms, 
out of the 400, but this includes the most difficult region, in- 
cluding the greater part of the ascent to the plateau. In a few 
months it is hoped that 40 kiloms, will be completed, and the 
malarial coast-belt can then be traversed rapidly, obviating a 
serious risk to the health of travellers to the Upper Congo. 


Tue “ Silvey system ” of electric lighting is now in use 
on a passenger train of the Atchison, Topeka, and Santa Fé and on 
the Chesapeake and Ohio Railways, Each car has two batteries 
weighing 1000 Ib., and is fitted with ten lamps, eight inside and one 
for each platform. A battery which has been charged for ten hours 
will furnish light for about seventeen hours. The cost on the 
Atchison, for attendance and running expenses, is equal to about 
three cents an hour for each lamp. This is about three times the 
cost of a good gas light on the Pintsch system, 


WE regret to have to record the death of Mr. John 8. 
Farmer, of the firm of Saxby and Farmer, which took place 
suddenly last week. Mr. Farmer in very early life was in the 
service of Messrs, Pickford and Co,, and subsequently went to 
Ireland into the service of some of the railway companys there. 
He afterwards came to England and became assistant traffic 
manager on the London, Brighton, and South Coast Railway, 
under Mr. Hawkins, In 1862 he entered into partnership with 
Mr. Saxby, and the extensive works at Kilburn were built, and 
there the very important business of the manufacture of signals 
and railway safety appliances is, and has been carried on for over 
thirty years. The business will be carried on as heretofore. 


Next year will see a new departure in the way of 
catering for third-class passengers, The East Coast route between 
London and Edinburgh is to be equipped with third-class dining 
cars. An order for four of the new cars has been placed with the 
Oldbury Railway Carriage and Wagon Company, near Birming- 
ham. They will be 46ft. long, and built on the American principle, 
with seats on each side and a gangway down the centre. At each 
end is a vestibule with a covered telescopic gangway leading to 
the adjeining kitchen car, The cars will be provided with the 
Westinghouse air and also the vacuum continuous brakes, for use 
on the different railway systems. They will be heated by hot- 
water pipes, running along the sides under each seat, the supply 
being obtained from the engine. 


DurinG the nine months ending 30th September last 
there were reported 19 collisions between passenger trains or parts 
of passenger trainsin the United Kingdom, by which 11 passengers 
and 2 servants were killed, and 203 passengers and 16 servants 
were injured; 29 collisions between passenger trains and goods or 
mineral trains, &c., by which 109 passengers and 18 servants were 
injured ; 6 collisions between goods trains or parts of goods trains, 
by which 9 servants were injured ; 25 cases of passenger trains or 
parts of passenger trains leaving the rails, by which 1 passenger 
and 4 servants were killed, and 44 passengers and 7 servants were 
injared; 8 cases of goods trains leaving the rails, by which 
1 servant was killed and 3 were injured ; 5 cases of trains or engines 
travelling in the wrong direction through points, by which 45 pas- 
sengers and 4 servants were injured; 13 cases of trains running 
into stations or sidings at too high a speed, by which 69 passengers 
and 4 servants were injured; 25 cases of trains running through 
gates at level crossings; 2 cases of the bursting of boilers or tubes, 
&e., of engines, by which 2 servants were injured ; 200 failures of 
axles, by which 1 passenger was injured; 10 failures of couplings, 
by which 1 servant was killed, and 2 a and 2 servants 
were injured; 1 case of the failure of a bridge, 202 failures of 
rails; and 5 other accidents, by which 3 passengers and 1 servant 
were injured. 


THE conservative Englishman, says the Electrical 
World, bas again, as in other cases, waited until a new electric in- 
dustry bas been well tried and developed in this country, and 
after coming here to inspect our overhead trolley railways, has con- 
cluded that he is now safe in introducing them in his own country. 
In doing so he, unintentionally perhaps, pays American electri- 
cians a compliment, for which due thanks, But instead of 
accepting the results of the experience of American practice he 
tries at once to improve on it, and starts in witha ‘‘new and 
improved” method of running the trolley wire. Whether it 
will be a success remains to be seen. e hope it will be, 
both for his sake and for ours, as it certainly is an ingprove- 
ment from an esthetic standpoint which we would be glad to 
introduce, if practical. Fotape his trolley wheels will 
bebave better than ours, and will not spit fire and go off on 
their own account whenled around sharp and abrupt corners at a 
rapid speed. At all events, our advice to him is to train his men 
well in the art of replacing the trolley whee) on the trolley wire 
after it has jumped off, as it may not be an easy matter with 
that particular design, because the trolley wheel has an inde- 
pendent movement on the end of itsarm. If he adopts 350 volts 
because he is compelled to by English law we are sorry for him ; 
but if he does it from choice, we are sorry for those who have to 
pay the bills. Five hundred volts has been adopted here after 
long experience ; why should he want to go over the same ground 
again? Does it go so much against the grain to follow American 
practice? This is funny. 


By accidents to servants in the employ of railway 
companies or contractors, caused by the travelling of trains or the 
movement of vehicles used exclusively upon our railways during 
the first nine months of this year 382 servants of companies or 
contractors were reported as having been killed and 1942 injured. 
Of these 13 were killed and 204 injured whilst coupling or un- 
coupling vehicles ; 1 was killed and 30 were injured by coming in 
contact, whilst riding on vehicles during shunting, with other 
vehicles, &c., standing on adjacent lines; 3 were killed and 19 
injured whilst passing over or standing tpon buffers during shunt- 
ing ; 16 were killed and 178 injured in getting on or off, or by 
falling off engines, wagons, &c., during shunting; 8 were killed 
and 147 were injured whilst breaking, spragging, or — 
wheels ; 7 were killed and 15 injured whilst attending to groun 
points, marshalling trains, &c.; 11 were killed and 180 injured 
whilst moving vehicles by capstans, turntables, props, &c., during 
shunting ; and 60 were killed and 356 injured by various other 
accidents during shunting operations ; 12 were killed and 33 in- 
een by falling off engines, &c., during the travelling of trains ; 

were killed and 19 injured by coming in contact with over 
bridges or erections on the sides of the line during the travellin 
of trains , 4 were killed and 102 injured whilst getting on or o' 
engines, vans, &c., during the travelling of trains; 3 were killed 
and 281 injured whilst attending to, or by the failure of, machinery, 
&ec., of engines in steam; 50 were killed and 75 injured whilst 
working on the permanent way, sidings, &c.; 2 were killed and 2 
injured while attending to gates at level-crossings ; 122 were killed 
and 157 injured whilst walking, crossing, or standing on the line 
on duty ; 9 were killed and 31 injured by being caught between 
vehicles ; 7 were killed and 36 injured by falling or being caught 
between trains and platforms, walls, &c.; 37 were killed and 18 in- 
jured whilst walking, &c., on the line on the way home or to 
work ; and 9 were killed and 59 injured from various other causes, 








NOTES AND MEMORANDA. 


Tue highest death-rate in England and Wales last 
ae was at Brighton, where it was 27°3, and the lowest 14:7, at 
erby. ‘ 


In London 2451 births and 1589 deaths were registered 
last week. Allowing for increase of population, the births were 
195, and the deaths 170, below the average of the last ten years, 


Tue births and deaths in London and in 82 other 
great towns during the week ending Saturday, December 17th, 
corresponded to an annual rate of 20°7 per 1000 of their aggregate 
population, 


In a note in this column of our last impression on 
flame temperatures ascertained by Herr Blass, the temperature 
reached by burning water gas with the theoretical quantity of air 
is given as 1190, this should be 1690. 


At a meeting of the Berlin Physical Society on the 
4th inst. Professor Erdmann exhibited excrescences, 3cm. in 
length, attached to an aluminum penholder which had lain in 
— with mercury. They consisted, Nature says, of hydrate of 
alumina. 


THE Scientific American describes the plant of an 
electro-plating works at Tacony, Pennsylvania, and gives engra- 
vings of the arrangement of plant for plating the columns of 
buildings with aluminium. Columns 26ft. by 3ft. are to be so 
coated with aluminium for the new City Hall of Philadelphia. 


From the report of the Engineer for Harbours and 
Rivers of Queensland, it appears that the average cost of dredging 
in mud, sand, clay, and gravel in the rivers and harbours was 
3°66d., ranging from 2'07 to 7°55; and the cost of carrying and 
=r the dredgings an average of 2‘98d., ranging from 1:06d. 
to 4°64d, 

For the artificial production of rutile, M. L. Michel 
recently described the following new process :—Heat during several 
hours in a graphite crucible, at a temperature of about 1200 deg., 
an intimate mixture of one part titaniferous iron and two and 
a-half parts pyrites. On cooling, a crystalline mass is found, 
which breaks easily, and exhibits all the physical and chemical 
characteristics of pyrrhotine. This mass is riddled with small 
holes, to the walls of which are attached crystals, which possess 
the composition and the crystallographic and optical properties of 
= They can easily be separated by means of hydrochloric 
acid, 

At a recent meeting of the Berlin Physical Society 
Dr. Du Bois described and explained the phenomena he had 
observed during the passage of polarised light through gratings, 
and dealt with the polarising effects of the latter. He also 
discussed the relation of the phenomena to those described by 
Guy as accompanying the deflection of light at metallic edges, and 
to those observed by Hertz during the polarisation of long electric 
waves by wire gratings. Dr. Gross made a further statement on 


entropy, criticising Clausius’s proofs, and advancing a general 
theorem from which the principle of entropy can be dedu His 
views were opposed by Professor Planck. 

A pareR on the “Rainfall of Nottinghamshire 


1861-1890,” was read before the Meteorological Society on the 21st 
inst., by Mr. H. Mellish, F.R. Met. Soc. The author has collected 
and discussed all the rainfall records made in the county during 
the thirty years, and finds that in the extreme west the mean rain- 
fall is 27in. more, and that over the rest of the county it varies 
between 25in. and 27in., except north of the Manchester, Sheffield 
and Lincolnshire Railway, where the rainfall is less than 25in., and 
in the north-east towards Gainsborough, where it is not more than 
23in. The year of the greatest rainfall was 1872, and of least rain- 
fall 1887. October is the wettest month and February the driest. 


Tue total length of navigable rivers and canals in 
France last year was 7995 miles, of which 2735 miles were rivers 
navigable by nature, 2250 miles rivers which had been rendered 
navigable by dredging, and the rest canals. The total quantity of 
goods carried upon these waterways was 25,181,056 tons, or 
1,013,713 tons more than in 1890, the increase in the traffic being 
much greater on the canals than the rivers. The international 
water traffic between France upon the one hand, and Belgium and 
Germany upon the other, was 3,012,637 tons, of which 2,125,407 
tons were imports, and 887,230 tons exports. More than 50 per 
cent, of the imports consist of combustibles brought from the coal- 
fields of Mons and Charleroi, while the exports are almost entirely 
composed of goods sent to Belgium. 


Ir was discovered a short time ago that one of the 
anchor bars of the smaller suspension bridge at Niagara Falls was 
broken. This is the foot bridge near the falls. Mr. G. W. 
McNulty, the engineer of the bridge company, was called on to 
replace the broken bar. He discovered that the fracture was due 
to burning the steel. The problem of getting in a new bar and 
getting proper tension on it wasa rather delicate one. The pit was 
paren up and the old bar taken out, and the new one was put in 
with a strap to go around the pin, which was secured to the bar 
by taper bolts. A trough lined with asbestos was put underneath 
the bar and a light fire kindled init. This caused the bar to elon- 
gate sufficiently to easily take in the upper pin, and when this 
degree of elongation was secured, the head of the bar was put in 
place and secured by the strap and taper bolts. 


Anew method of making weldless cold-drawn steel tubes, 
suitable for bicycle makingand other machine work, where strength, 
lightness, and accuracy are required, has, our Birmingham corre- 
spondent writes, been inven by Messrs, Taylor and Challen, 
Birmingham, and is now being carried out by the Metallic Tube 
and Flask Company, Birmingham. The steel from which the new 
tubes are made is of special quality, and is received from the steel 
works in the form of sheets. Circular flat discs are then cut out of 
the sheets ; these discs are pressed into the form of shallow cups, 
which are then pressed successfully through dies of decreasing 
diameter, thus reducing the diameter and increasing the length of 
the cups until the flat dises of steel have assumed the form of tubes 
of the required length, with one end closed, the closed end being 
cut off after the final drawing operation hasbeen performed. The 
process, it is explained, is not unlike that used for cartridge draw- 
ing. The tubes are produced of any size from lin, diameter to 
yin. diameter, are absolutely Fores inside and outside, perfectly 
concentric, and of any gauge down to 30 I. W.G. 


Dr. HeypwEILeRr, of Wiirzburg, has constructed a new 
mirror electrometer for high potentials—Zeitschr. fiir Instr. It is 
a kind of torsion-balance with bifilar suspension, the charged 
bodies being a sphere and a ri The attraction between the 
two, when at different potentials, is zero when the sphere is at the 
centre of the ring, and a!so when it is infinitely removed. Hence 
at some intermediate distance it isa maximum. In the instrument 
as constructed there are two spheres of 2 cm. diameter attached to 
the ends of a conducting bar bent in the form of anS, The com- 
bination is suspended in a horizontal plane by two brass wires 
0°1 mm. thick attached to the middle of the bar. Two brass rings 
10 cm. across are fixed in a vertical position such that the spheres 
can be made to coincide with their centres. In the zero position 
the spheres are at a distance of 3'1 cm., this being a little less 
than the distance of maximum attraction. The deflections are 
indicated by those of a mirror carried by a thin glass 
attached to the curved arm below, and the motion is damped by a 
vane immersed in some vegetable oil. The tangents of the angle 
of deflection are proportional to the differences of potential to 
within 0°9 per cent., between the scale readings 0°05 and 0°4. The 
instrument, as described in Nature, is best adapted to potentials 
ranging from 6000 to 60,000 volts, but with potentials above 
35,000 it is best to immerse it entirely in oil. 








MISCELLANEA. 


Tue Highgate Museum of Sanitary Appliances, to whick 
we referred in our last impression, is open free to the public daily 
from 10.30 a.m. to 8.30 p.m. 


New steam fire engines have recently been delivered 
for the Fire Brigades of Henley-on-Thames, Great Harwood, and 
Leyton and Leytonstone, and publicly tested, all being made by 
Messrs, Merryweather and Sons, 


Messrs. Henry Hemans anv Co. notify that, as British 
agents for the Dutch East Indies Batavia Exhibition, 1893, they 
have opened an office in the Kalibezar, Batavia, for the purpose of 
promoting the interests of the British section. 


TuE Township Improvement Commissioners of Stour- 
bridge, near Dudley, have this week decided to purchase the local 
gasworks from the company now owning them. A loan of upwards 
of £120,000 has been negotiated for carrying out the purchase, 


Ar the fourth qualifying examination held by the 
Chartered Institute of Patent Ayents last month, the followi 
candidates satisfied the examiners :—Messrs. A. E, Edwards, He 
Wade, and A, Woosnam, of London, W. Gunn, of Manchester, and 
A. J. Powell, of Rirmingham. 


TueE Hartlepool Ropery Company, of Hartlepool, have 
been awarded a medal at the Kimberley Exhibition, South Africa, 
for the excellency of their manufactures, including their patent 
A. C. L. Wire Rope, which is protected from corrosion, is self- 
lubricating, and imperishable. 


In the Washington Senate on the 20th inst., Mr. 
Sherman presented the report of the Foreign Committee on the 
Nicaragua Canal Bill. The report, which is favourable to the 
measure, recommends the United States Government to guarantee 
the issue of bonds to the value of 100,000,000 dols, 


THE line of steamers established this month between 
London and Saltport is to be —, followed, as we understand, 
by a line trading to the Continent. The Beaver Line of steamers 
out of use are to be laid up in the canal. The Lake Ontario has 
arrived, and others are to follow. These are large passenger ships 
of 4900 tons to 5000 tons. 


Tr is announced by Mr. Joseph Kincaid, M. Inst. C.E., 
that he has taken into partnership Mr. J. E. Waller, M. Inst. C.E., 
and Mr. E. Manville, M. Inst. EE. Mr, Waller was for many 
years his chief assistant, and has been in partnership with Mr, 
Manville. Messrs. Kincaid, Waller, and Manville’s address will be 
29, Great George-street. 


A pot. has been taken of the ratepayers of Salford on 
the question of a loan of one million sterling, as proposed by the 
corporation, towards the sum required to complete the Manchester 
Ship Canal. The proposal was sanctioned by 13,385 against 3032, 
or @ majority in favour of 10,353. Oldham will probably lend a 
quarter of a million, and Manchester the balance required. 


At a special meeting of the Teignmouth Local Board 
held on the 13th inst., the Water Committee reported that they 
had idered the of water supply propounded by Mr. 
Cousins and Mr. Nichols. Mr. Cousins’ scheme did not ppply the 
high levels by gravitation, and was not recommended. The scheme 
elaborated by Mr. H. Bertram Nichols, C.E., of Birmingham 

roposed to bring the supply from the Becka Brook, the intake to 
2 some distance below the Becky Falls, about 13 miles 640 yards 
to the north-west of Teignmouth; a storage reservoir being con- 
structed to contain about 30 million gallons. The supply main to 
the existing high-level reservoir at Hazeldown, which is proposed 
to be made available as the high-level service reservoir to the town, 
traverses Teigngrace, Kingsteignton, which has no public water 
supply at present, and Bishopsteignton. The storage capacity of 
the high-level reservoir is 2} million gallons. The scheme is esti- 
mated to cost about £20,000. 


Tue electric lighting arrangements of the new law 
courts in York have been completed for permanent lighting by 
electricity, but with at present only a temporary installation 
available to the extent of the local motive power. The temporary 
plant is located in one of the corridors of the basement, and 
consists of a 10-horse power gas engine. The courts are well 
lighted up—the sessions court having thirty 32-candle power lam 
from the ceiling, and the benches being provided with five movable 
standard lights, each of 8-candle power ; while in the police court 
adjoining there are the same number of lights, with the difference 
that those from the ceiling are 16-candle power, instead of 32. The 

lice and firemen’s quarters are lighted up with 8-candle power 
amps, and the police cells are provided with similar lamps, which 
are fixed up in the corridor outside each cell and beyond the reach 
of the prisoners, the light being thrown into the cells by means of 
reflectors. The work has been carried out by Messrs, Benham and 
Sons, 


From the report from the engineer for harbours and 
rivers of Queensland for the year ended 30th June, 1892, it ap 
that during the year the Bar Cutting, which previously carried a 
minimum depth of 15ft. at low water, has been deepened to 20ft. 
for a width of 100ft. along centre. After dredging No. 2, or 
Quarries Reach Cutting, to 17ft. at low water, it was decided to 
obtain in the remaining cuttings a minimum width of 300ft., 
carrying a least depth of 15ft. at low water, thus utilising the plant 
in commission to the greatest advantage. Since May the Hydra 
has been thus employed, and at present the least deptb, with a 
width of 30Cft. ‘alow the Eagle Flats Cut, is 15ft. at low-water 
springs. Four months further work of Hydra and plant will also 
secure this minimum depth and width in the Upper Cuttings. The 
total raised at private wharf frontages was 37,973 cubic yards, 
20,260 of which was from the Queensland Meat Export Company’s 
wharf. This company took delivery of 31,826 cubic yards of 
dredging, and the balance was deposited at Mud Island and in bye 
channels, As all the back channels are fast becoming filled A by 
dumping dredgings, the time will shortly arrive when it will be 
necessary to either carry all the material to Mud Island, at a con- 
siderable cost in carrying, or a scheme devised for putting same 
ashore at suitable places along the river. Three steam hopper 
barges are sufficient to keep the dredging going at the bar, but to do 
so at the town reaches would take five barges. 


REFERRING to the recent alarming accident by the 
sudden collapse of a derrick crane on Ludgate-hill, Messrs. Ran- 
somes and Rapier have drawn attention to one very serious source 
of danger in these very useful implements. The long pole or jib, 
usually 50ft. to 60ft. long, and itself weighing a couple of tons or 
so, is usually held to the mast or vertical portion of the framing 
by a chain, which is wound up or paid out in order to vary the 
radius of the long arm or jib. Now if that chain were to break, 
nothing can prevent the jib falling down with a crash into the 
street below. This chain ought to be replaced by a steel wire rope, 
because the most careful examination and even testing of a chain 
wil! not always discover a fault. 1t is not uncommon when a chain 
breaks to hear it stated that it had lifted a far heavier load the 
day before. A steel wire rope, on the other hand, is much more 
trustworthy, because it always gives timely warning of any defect. 
It consists of many strands, and these do not all give way at 
once, but if any one strand does break, it generally frays out, and 
the beginning of mischief is thus rendered visible to the eye long 
before the stage of danger approaches. For many years they 
have used such ropes for all lifting purposes, whether it bein the 
smallest crane or in the great Titan cranes for lifting 50 tona, 
Such ropes are so inexpensive that they can be applied with a 
factor of safety of ten to twenty times the working load. The 
best practice is to have two such ropes for the derrick jib, both in 
constant use, and either of them of ample strength to sustain 
the whole load. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


ARIS.—Boyveau and Onevitiet, Rue de la Banque. 
PRLIN.—Asuan and o., 5, Unter den Linden, 
VIENNA.—GeERoLp and Co., Booksellers, 


LEIPSIC.—A. TwieTmrver, b 
NEW YORK.—InrernationaL News Oompany, 88 and 85, 
Duane - street. 


DEATHS. 

On the 6th December, at Bruntingthorpe, Roprert Bromuey, C.E.; 
born October Ist, 1819. 

On the 14th December, at 2, Cintra-park, Upper Norwood, Tuomas 
Cuarves Bext, C.E., of Dunrobin, Eastbourne. 

On the 16th December, at his residence, Edward-street, Werneth, 
Oldham, Wittiam Ricwarpson, J.P., of Platt Brothers and Co., Limited, 
aged 81 years. No cards. 
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HIGH-SPEED BEARINGS. 
(To the Bditor of The Engineer.) 

Sir,—I wish to run a 2}in. to 8in. shaft about 1000 revolutions per 
micute, to transmit about 200 indicated horse-power. Will any reader 
kindly say the best form of bearing to carry such a shaft ? Mus 

Liverpool, December 17th, ” 


DEMAGNETISING WATCHES. 
(To the Bditor of The Engineer.) 

Sir,—I have just spoiled a very fine watch by going too near a dynamo. 
The watchmakers whom I have consulted—two—do not seem to know 
anything about how to effectacure. If ary reader can help me I shall 
be very much obliged. om Curoxos. 


Westminster, D b 
TRACTIVE POWER OF LOCOMOTIVES. 
(To the Bditor of The Engineer.) 
Sin,—Will anyone tell me how the tractive power of compound loco- 
motives is calculated? Obviously, Pambour’s formula, “x Ms MF ms ?, 


. 
will not apply. So far as I am aware, the question never seems to have 
been raised before—possibly because there are so few compound loco- 
motives in this country. J 

Leeds, December 21st. 
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MEETINGS NEXT WEEE. 


Tar Junior ENGINEERING Society. y, D 24th. Visit 
to the Central Telegraph Station and the General Post-office, St. Martin’s- 
le-Grand. Meet inside the main entrance of the former at 2.30 p.m. 
Groups D, E, and F, 

Rovat Instirution oy Great Britain. — Tuesday, Thursday, and 
Saturday, December 27th, 29th, and 3lst, at 8 p.m. Lectures on 

Astronomy,” by Sir Robert 8. Ball, 
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MR. BALFOUR ON TECHNICAL EDUCATION, 


On Monday night Mr. A. J. Balfour distributed the 
prizes to the successful students in the Manchester 
Municipal Technical School and the School of Art. It 
was, of course, expected that he would make a speech; 
and he made one. It is scarcely possible for a man so 
able, and holding a position so prominent, to say much, or 
indeed anything, in public that does not deserve atten- 
tion, and accordingly very considerable prominence has 
been given to his utterance on Monday night. But it is 
very easy to attach much more importance to his words 
than they deserve, or than, indeed, he would himself 
claim for them. His knowledge of the subject is limited; 
he was called in to bless, and if he had not blessed, his 
hearers would have been disappointed. It is obvious, 
too, that the facts (?) were all gathered from those 
earnest spirits who believe that the regeneration of com- 
mercial England is to be effected by technical education. 
Had a less important person spoken we should have kept 
silence, but the prominence of the event challenges 
criticism ; and here, before going further, it is well to say 
that we have not one word to urge against the Man- 
chester School of Art, nor, indeed, against its technical 
school. We have a quarrel, but it is solely with those 
who advocate the spread of technical education on 
wholly erroneous grounds, and support their contention 
with arguments the truth of which they have never 
attempted to prove. That technical education may be of 
service we do not care to dispute; that it can do the 
work, or has ever done the work claimed for it, we 
emphatically deny. 

The principal assumptions on which Mr. Balfour based 
his speech are that technical education enables the 
foreigner to compete with us; that if we want to main- 
tain and extend our supremacy we must adopt and 
extend the principle of technical education; and that 
although it was quite possible in times past for men who 
had no scientific training to invent and even discover, 
it was no longer possible for them to do anything of 
the kind. Much more space would be required than it 
is necessary to devote to the subject to deal with these 
propositions in minute detail. Concerning the first, it 
suffices to point out that it is by no means clear that our 
foreign competitors are beating us. If they are it is 
simply because so many markets are closed to us by 
hostile tariffs, and because wages are higher in Great 
Britain than they are in any other European country. 
With lower wages and free trade, or even with free trade 
alone, we could set all competition at defiance, and 
technical education on the continent of Europe would 
certainly not prevent us from beating all competitors. 
Concerning the second proposition, it is enough to say 
that notwithstanding repeated challenges, no one has 
been able to adduce facts to prove that technical educa- 
tion has enabled Germany, or France, or Belgium, to 
excel us in manufactures or in engineering: No data 
whatever are supplied on this most important aspect of 
the question by any writer or speaker. We are met on 
every side by cloudy generalities with which it is impossible 
to deal, and which only evoke the ridicule of a large num- 
ber of men engaged in manufactures and trade. When an 
adequate attempt has been made to prove that the 
manufactures of Germany, France, or Belgium are better 
than ours, and that they are better because of the 
prevalence of technical schools, we shall be happy to 
reconsider our position, but not before. There remains, 
then, to be dealt with only one section of Mr. Balfour’s 
speech, that, namely, in which he urges the theory that 
it is to technical education we must look for future 
scientific developments in manufacture. ‘I think,” said 
Mr. Balfour, ‘if you study the industrial and scientific 
progress in this and in other countries, you will find that 
up to a comparatively recent period theory has always 
lagged behind practice: you will find that it was not the 
theoretical but the practical knowledge of men engaged 
in the workshops, of men engaged in the actual industries 
of the country, which produced the inventions and made 
the discoveries which it was afterwards the business of 
the scientific man to explain and, if need be, to develope. 
The science of thermo-dynamics was in a very unde- 
veloped condition when Watt invented the steam engine ; 
and if it were worth while, and if I had the requisite 
knowledge in detail, I might go over each of your great 
industries to show that the science of the subject did not 
poe but, on the contrary, succeeded, the practical 

nowledge of the subject, and that, therefore, in those 
days the theoretical education now given in your 
technical schools could not by any possibility have 
brought forth the great practical results which we now 
hope from it with some confidence.” In this passage 
Mr. Balfour stated in well-chosen language the 
truth for which we have all along contended. But 
he did not stop here. He went on to explain why 
technical schools were, in his opinion, now wanted. 
“ But observe,” he said, “ how greatly this is changed, 
at all events in some departments of industry. Perhaps 
the most striking example that I could take would be in 
the recent developments of electrical science in con- 
nection with the recent developments of industries 
founded upon that science. There you have science 
constantly, not following in the track of practical 
invention, but preceding and suggesting the practical 
inventions which prove to be based, and are based, upon 





theoretical knowledge, and this change, most clearly 
shown perhaps in electrical science, but surely shown 
also in engineering, chemistry, and a hundred branches 
of manufacturing industry—this truth, to which I have 
called attention, is becoming more and more true of all 
the industries in which we are engaged.” Here we join 
issue with Mr. Balfour. It is just as true now as it has 
been at any time, that science follows in the footsteps of 

ractice. Not a single improvement worth the name has 
oon effected in steam engines by professors; in other 
words, by men whose theoretical attainments are beyond 
question. To take a more recent instance, oil engines. 
These machines represent a new and most important 
branch of trade and manufacture. Their construction 
has involved new applications of thermodynamics. 
But the oil engine did not originate in the laboratory. 
It has not been invented by a professor. It has 
not sprung from the brains of a technically-educated 
Powidinnen or German. It is purely the product 
of the brains of Euglish mechanical engineers; and at this 
moment professors are toiling after these engineers, and 
vainly attempting to predicate what must happen, in 
which they are usually mistaken, and to enunciate laws 
which are usually wrong. Mr. Balfour was no doubt 
sorely perplexed to find a subject which could support 
his contentions, and he not unnaturally pitched on 
electricity, but he did this simply because he has not 
watched the progress of events. It is quite true that 
various discoveries of more or less importance have 
been made in the laboratory, but they remained utterly 
barren and useless until the engineer took them in hand. 
The man of science gave no help whatever to develope 
them into methods of adding to the comfort, the wealth, 
or the commercial prosperity of the nation. His function 
in the arts is to consolidate, to arrange, not tocreate. Take, 
for example, multiplex telegraphy or the electric light. 
What has the laboratory or technical education done for 
these things? If Mr. Balfour were only behind the 
scenes, if he only knew how absolutely dependent the 
man of pure science is on the engineer for the facts on 
which alone true theory can be based, he would have 
confined himself to generalities and carefully avoided the 
particular. 

It is not only that the man of pure science does not 
originate. We go further, and say that scientific 
training is fatal to originality. There are, of course, men 
of genius who triumph over all obstacles, and convert them 
into stepping-stones to success. But to the great mass 
of mankind a scientific training is, as we have said, a bar 
to advancement. Nor can it be otherwise. If we look 
to the history of human progress in the arts, it will be 
found that it has been based on the method of trial and 
error. All our arts have been evolved, not created. But 
it is impossible to work in this way without making mis- 
takes. Yet the scientific method is intended to make 
mistakes impossible. A single example to illustrate our 
meaning is all that we can find space for. It can 
be proved beyond all fear of contradiction that the effici- 
ency of expanding steam is entirely independent of the 
number of cylinders in which it takes place. Now, a 
man carefully taught thermodynamics a quarter of a 
century ago, would not only not dream of using a com- 
pound or triple-expansion engine himself, but he would 
laugh at any one who did. Accordingly, we find that 
the modern marine engine not only did not originate 
with the man of scientific training, but that it was made 
in spite of prognostications that it must be a failure. 
Many other examples of the same truth will no doubt 
suggest themselves to our readers. We remember once 
hearing it said of a man of high scientific attainments in 
reply to the question, ‘ How is it that X. originates no- 
thing?” ‘Oh, you know, a man in his position cannot 
afford to make a mistake.” It is, however, only fair to 
say here that the real men of science are those who 
claim least for themselves, and attach a value to science, 
asan aid to commerce, so small, that it would astonish 
the noisy advocates of technical schools. Finally, 
we would conclude with a word of caution to our readers. 
No phrase has been more misused or perverted than 
‘technical education.” In the fullest and highest sense, 
it is essential to the well-being of this country, and we 
do not hesitate to add that there is no country on earth 
in which it has been carried to such perfection. Butit is 
not in technical schools that it can be learned. It 
may be a very good thing that boys should be taught a 
little science and a little manual skill in these places or it 
may not, but it is a soul-depressing figment of the 
imagination, that Great Britain must depend in the 
future on such establishments for her commercial 
existence. 


FORCED WAGES. 


Errorts of unusual magnitude and importance have 
been made during the past year to force up wages. The 
movement is strengthening and extending, and it is, we 
think, worth while now, standing as we do nearly on the 
confines of a new year, to consider what the struggle 
means, what are the agencies at work, and what is likely 
to be the ultimate end reached. Before proceeding 
further, it is well to clear the ground of certain extraneous 
matters, and to define clearly what is the theory on which 
the movement is based. We may put on one side the 
action of ignorant persons who give no thought to theory, 
and simply say that they “‘ want higher wages, and -are 
going to have them,” without any regard to consequences. 
There are at the back of the whole movement men of a 
different mental calibre. They may be found in the ranks 
of the London County Council and in the House of Com- 
mons, and it is with these master spirits that we are 
mainly concerned. ‘They hold that capital gets an undue 
share now of profits, and they propose to reduce these 
and augment wages. The notion involved is, of course, 
very old. It may be dealt with from two points of view. 
In the first place, is the idea well founded or not? In 
the second place, assuming that it is, is it likely that 
wages can be raised against the will of the capitalist by 
any exertions of the wage earner? Can the capitalist 
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and the wage earner working together raise wages 
arbitrarily? The first question it forms no part of 
our purpose to deal with. The second claims all our 
attention. 

Let us first consider what it is that really settles the 
amount of wages to be paid in any community. Itshould 
be obvious that everything turns on this. On this point 
we cannot do better than quote Mill—“* Wages depend on 
the proportion between the number of the labouring 
population and the capital or other funds devoted to the 
purchase of labour; we will say for shortness the capital. 
If wages are higher at one time or place than at another, 
if the subsistence and comfort of the class of hired 
labourers are more ample, it is, and can be for no other 
reason than because capital bears a greater proportion to 
population. It is not the absolute amount of accumula- 
tion or of production that is of importance to the labour- 
ing class. It is not the amount, even, of the funds 
destined for distribution among the labourers. It is the 
proportion between those funds and the number among 
whom they are shared. The condition of the class can 
be bettered in no other way than by altering that propor- 
tion to their advantage, and every scheme for their 
benefit which does not proceed on this as its foundation 
is for all permanent purposes a delusion.” Ricardo says, 
“The rise or fall of wages is common to all states of 
society, whether it be the stationary, the advancing, or 
the retrograde state. In the stationary state it is regu- 
lated wholly by the increase or falling off of the popu- 
lation. In the advancing state it depends on whether the 
capital or the population advance at a more rapid course. 
In the retrograde state it depends on whether population 
or capital decreases with the greater rapidity.” Again 
Buckle says, “If two countries, equal in all other 
respects, differ solely in this—that in one the natural 
food is cheap and abundant, and in the other scarce and 
dear, the population of the former country will inevitably 
increase more rapidly than the population of the latter, 
and by a parity of reasoning the average rate of wages 
will be lower in the former than in the latter, simply 
because the labour market will be more amply stocked.” 
It must not be assumed that the words which we have 
quoted are merely the expression of the individual 
opinions of two eminent political economists and an 
historian. They are very much more. They are the 
enunciations of truths taught by the history of nations. 
There is really no exception to the rule thus laid down, 
providing we bear in mind Mill’s limiting words, “ For 

permanent purposes.” It may, then, be taken for 
granted that no permanent rise in wages can be 
effected by any effort of the labourers, unless at the same 
time an increase takes place in the capital—in other 
words, in the wealth of the country, and even then it 
cannot take place unless the capital augments more 
rapidly than the population. 

Now it may be said, and no doubt said with truth, 
that the wealth of this nation augments faster than the 
population. But this statement must be taken with a 
qualification on which neither Mill nor Ricardo has 
insisted with anything like sufficient emphasis. So far 
as labour is concerned, “ population” is not represented 
solely by heads, and hands, and brains. Machinery is 
the equivalent of population in the sense that each 
machine represents so many labourers, and, beyond all 
question, the use of machinery tends to keep down 
wages just as increase in population does. This truth 
was partially recognised many years ago, when the 
* Luddites”” smashed looms, which the hand weavers 
argued would deprive them of the means of earning their 
bread. It is true that, in a sense, the multiplication of 
machines has augmented the demand for Jabour, but it 
is not true that it has necessarily augmented wages in 
any due proportion. So the fact remains that in any 
and every country, before any sound opinion can be 
expressed as to the course which wages may take—up or 
down—can be arrived at, it is essential that the amount 
of machinery and the extent to which it is used, as well 
as the population, shall be taken into consideration. 

But the line of argument is not camplete unless we 
render ourselves familiar with the reason why wages 
depend for their amount on population. It is very fre- 
quently assumed that competition for the available work 
is the sole cause. If there is one job to be done, and two 
men are willing to do it, they will underbid each other, 
and so cut wages down. To prevent this has been 
for many years the main function of trades union- 
ism. But this is not the sole reason, nor perhaps the 
most powerful reason. Another is over-production. 
Fifty labourers will produce more than twenty-five 
labourers, and it is safe to assume that as the popu- 
lation of a country increases so will its output of 
commodities of all kinds; and if these are produced in 
greater quantity than the world requires, then their value 
will decline, and as it declines so will wages fall off. This 
is an unerring law. There can be nothing more cer- 
tain than that over-production will in manufacturing 
countries, such as England, or France, or America, 
increase faster than the population. We see this law in 
operation all around us. It is because of it that such 
efforts are made to open up new markets. That simply 
means to increase the demand. All the manufacturing 
countries in Europe are racing for Africa, China, South 
America, any and every place where they can dispose of 
the product of the labour of their populations and their 
machinery. The Trades Unions have recently opened 
their eyes to this fact, and they endeavour to limit pro- 
duction. An enormous number of cotton spinners are 
out now, nominally on strike, really to get stocks 
worked off and reduce the product of the great 
mills of Manchester and its district. The eight 
hours’ movement is neither more nor less than an effort 
similar in kind; for it is obvious that if we reduce 
the producing power of each unit of the population, the 
result is the same as though the population were reduced. 
But while itis true that over production must as a matter 
of course occur in wealthy countries with large and 
growing populations, it by no means follows that to 





limit production can bring about any permanent rise in 
wages. The whole course of history tells a different 
story. There is no known instance.in which a country, or 
a district, or a town has derived permanent benefit, as 
regards wages, from an attempt to limit or reduce output. 
Indeed, the result of determined efforts in this direction 
have usually been disastrous. 

All past experience, all reasoning, all history, then, tells 
us the same story, that the position of the labourer 
depends on the relation which his numbers bear to the 
capital in the country, and, be it observed, on capital 
invested so as to be usefully employed. But capital is 
not usefully employed if it produces goods that are not 
required, and for which no demand exists. There are, 
however, agencies at work which ignore this truth. The 
Trades Unions as wrule, in particular circumstances, ignore 
the influence of numbers on the value of labour. We 
have over and over again pointed out in these pages that 
strikes are never successful unless chey are justifiable, 
their justification being found in the scarcity of workers, 
and the demand for the products of their labour. And 
it is worth notice that Trades Unions have almost invari- 
ably of late years found it essential to call in the aid of force 
in the promotion of their desires. That is to say, there are 
always men ready to take the place of the strikers. It is 
unnecessary to cite examples of this; but there is not, it 
is well known, a single instance in which a Union has 
been successful in an attempt to force up wages beyond 
a point justified by supply and demand; and it is 
perfectly well understood that works can only be 
stopped by the utmost exertions on the part of 
the strikers to dissuade other workers from filling 
the places which they have vacated. And this is 
obviously true not only of old countries, such as 
Belgium, France, and England, but of new and demo- 
cratic nations like the United States. It may, then, we 
think, be taken as certain that no efforts can succeed in 
forcing up wages in this, or any other country, beyond a 
point which is justified by the circumstances of the 
nation. When this statement is falsified there will have 
been a new departure in history. It is not even clear 
that it is possible for those who are attempting to force 
wages, to do much harm to the nation in any shape or 
way. It has been asserted that wages will probably be 
driven up in England to such a point that we shall 
be wholly unable to compete with the foreigner. Of this, 
however, there does not appear at present to be any 
prospect. The influence of the County Council, for 
instance, is much more nominal than real. Districts may 
be temporarily injured, but the country at large will not 
suffer. So long as the population continues to increase, 
wages will keep down. If there is an adequate increase 
in the wealth of the country they will rise. 

Attention has been drawn to New Zealand, where the 
labour party have been able, for various reasons, to force 
wages beyond their legitimate level. The result has 
been sufficiently disastrous, but an examination of the 
facts shows that the labour party has been able to gain a 
quasi victory solely because the population is very small 
as compared with the large sums of British money that 
have been invested. A considerable influx of labour 
would instantly pull down wages to proper limits. The 
conditions in New Zealand and Great Britain are so 
dissimilar that the experience of the new is not in the 
slightest degree likely to be repeated in the old country. 
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THE AUXILIARY FLEET OF FRANCE, 


THE recent experiments made at Havre and Cherbourg 
with the steam packet Normandie, when that vessel was fully 
armed and sent out to sea in three days, have called special 
attention to the efficiency of the auxiliary fleet in the event 
of a war in which France may be engaged. The nucleus of 
this fleet was created in 1881, when the Minister of Marine 
imposed certain conditions upon the construction of 
merchant vessels which would render them useful in time 
of war. It was provided that these vessels should have a 
speed of not less than 13} knots, that they should be con- 
structed with water-tight compartments, and that there 
should be accommodation for enough coal to enable the ship 
to run 6000 miles at a speed of 10 knots. The coal bunkers 
should also be so arranged that the reserved fuel could be 
reckoned upon above water-line to afford protection to the 
engines. The names of the merchant vessels that can at any 
moment be mobilised for active war service are kept secret, 
but the tonnage of these auxiliary ships is said to be 38,000 
tons, a figure which will shortly reach 45,000 tons. They 
would be supplied with the bulk of their war material at 
Havre, Bordeaux, and Marseilles, while the artillery is kept 
in readiness in the arsenals of Cherbourg, Rochefort, and 
Toulon. Asin the case of the Normandie, the armament 
would consist of guns of 14cm. calibre and of revolving guns, 
of which the number would be determined by the size of the 
vessel. The ammunition would be stored in a specially pro- 
tected compartment. It was at first believed that these 
auxiliary vessels would play a formidable part in any naval 
war, but opinion upon this point has undergone a great 
change, as the Marine Department finds that, their speed 
being very little superior to that of the cruisers, they are 
unfitted to act as scouts. For any other fighting capacity 
they would be doomed to immediate destruction. Con- 
sequently, they will only be used for revictualling the 
squadron at sea with coal and other necessaries, an operation 
which has been decided upon as the result of the successful 
experiments in the same direction with the British fieet in 
1890. The marine authorities in France occupy themselves 
at the same time with the auxiliary fleet of Russia, which is 
destined to act in concert with the French war vessels in the 
event of any European war. The Russian auxiliary fleet is 
composed not so much of merchant vessels as of volunteer 
ships, and has been brought to a state of perfection that 
would make it a very formidable factor in actual warfare. 
It was formed at the time of the Treaty of Berlin, when three 
vessels were bought from the United States; they were the 
Europe, Asia, and Africa, and five other ships were shortly 
afterwards secured by means of a public subscription. The 
officers and men are supplied from the Russian marine, and 
when the vessels have covered 141,000nautical miles, a yearly 
subvention of 600,000 roubles is accorded to them. In time 
of peace they are used in the service of the State between the 
ports of Odessa, Vladivostok, and Saghalien. These vessels 
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will shortly go out of service, when they will be replaced }; 
twelve new ships constructed with a special view to their 
double purpose ; they will have a speed of 17 or 18 knots, ang 
will be armed with guns of licm. They, are therefore 
likely to be classed as an effective power in the naval force of 
Russia, 


ENGINEERS AND OUR MEAT SUPPLY. 


Onr feature of the Agricultural Conference, and the wide ex. 
pressions of opinion which it has provoked, is of very strong in. 
terest to the engineering industry. That isthe attitude of the 
home farming community towards the import meat trade, which 
of late years has done so much to provide employment for our 
machine factories and workshops. The trade in American 
and New Zealand meat has not only furnished much of the 
recent activity in shipbuilding, but has created a great 
demand for preety bemegocn both on shipboard and 
for cold-air storage at home, as well as for appliances for 
handling the enormous tonnage of imported meat which now 
forms the staple food of the masses. It is undoubtedly 
the huge number of carcases in British cold-air stores 
rather than the arrivals of foreign cattle which is re. 
sponsible for the depressed condition of the home breeding 
and grazing industry. But while in France agriculturists are 
imposing'restrictions upon the entrance of dead meat, and are 
treating the live cattle trade as a far less formidable competitor, 
farmers in this country are maintaining the policy of 
hostility to imported bullocks and sheep, which has produced 
the extensive market for refrigerating plant to which we have 
referred. That trade has entirely sprung up since the farmers 
obtained legislation empowering first the Privy Council, and 
subsequently the Board of Agriculture, to prohibit the import 
of animals from countries where disense exists. The effect of 
this policy is illustrated in the recent embargo upon the ship. 
ment of Cansdian cattle to this country. As a result of that 
measure steps are now being taken to establish a trade from 
the Dominion in dead meat, and vessels equipped with the 
most modern refrigerating plant are to be employed for the 
purpose. Yet the British farmers maintain their hostility to 
live cattle imports, though the impossibility of indefinite 
storage renders its effect upon the home market much less 
depressing than that exercised by the millions of tons of dead 
meat which, thanks to modern machinery, can now be stored 
away and placed upon the market whenever a rise in prices 
takes place, The British farmers are asking for the actual 
prohibition of theshipment to this country of foreign cattle, 
or they propose to attain this end by enacting the compulsory 
slaughter of all such animals at the port of arrival. This 
looks like bad policy on the part of the British farmer, but, 
inasmuch as it promises to further stimulate the dead meat 
trade, it may be asubject for congratulation tothe considerable 
engineering interests which are concerned in the prosperity 
of that industry. 


IMPROVEMENT IN THE STEEL TRADE, 


One of the best features which manifest themselves in 
trading circles as this year closes, is an improvement which is 
just now showing itself in the Northern steel trade. It seems 
to have been started, singularly enough, by the receipt of 
orders at the shipyards on the North-east coast for several 
large new screw steel steamers for America, and it appears to 
have extended itself to some other branches of the shipbuild- 
ing trade, alike in Cleveland and on the Clyde. The revival 
is not yet very pronounced ; but it exists, and merchants are 
now understood to have some fair orders for shipbuilding 
steel to give out. In consequence of the improvement, prices, 
both in Scotland and the North of England, have been 
advanced; and it is now impossible to get ship plates in Cleve- 
land under £5 to £5 2s. 6d., and angles under £4 17s. 64., 
while in Scotland makers are quoting for new contracts 
£5 15s., and in some cases £5 17s. 6d. for plates. Apparently 
the cheap rates for steel that have of late been ruling have 
tempted the orders from America to which we have referred, 
and the effect has been that a few Tyneside shipbuilders who 
had nearly completed all the orders on their books can now 
see their way to keep their yards going most of next year. 
Other American orders are in prospect, and makers state that 
they would have little difficulty in fitting up their works were 
they prepared to take contracts at the prices recently pre- 
vailing ; £5 17s. 6d. and less per ton for steel steamers cannot, 
however, be considered a remunerative contract price, and it 
is not surprising that the ay: HE, engineers and the steel 
platemakers on the Clyde should be standing out for more 
money. The Scotch steelmasters have just now a grievance 
with their workpeople; which, however, ought to be settled 
without great difficulty. Makers state that the wages paid to 
millmen and certain of the operatives at some of the steel 
works are abnormally high, and that employers have not 
received the full advantage to which they consider themselves 
entitled from late advances in machinery. Notice has con- 
sequently been given for a 10 per cent. wages reduction. 
Happily the men employed by one of the largest companies 
have already accepted the notice, on the understanding that 
5 per cent. is taken off now and the balance in a month 
hence; and @ similar arrangement has been come to with the 
steel workers of the North of England. It would be a great 
pity if any dispute was to arise calculated to check the 
improvement which is now coming on. 


SUDDEN FOGS AND THE ELECTRIC LIGHT. 


THE occurrence of sudden fog very severely taxes the 
resources of the electric light companies, in at any rate 
British cities. Gas companies have always on hand a reserve 
in their gasholders, sufficient to tide them over a difficulty, 
but the electric light companies have none, for the storage 
battery can only be used on a small scale as a regulator. 
When the fog creeps on, time is available for getting up 
steam and providing more power. But unfortunately no 
one, not even an electrical engineer, can reckon with fog. 
An interesting illustration of what takes place is supplied by 
Mr. d’Alton’s experience at the works of the London Electric 
Supply Corporation at Deptford. Dense fog fell on the central 
districts of London on the morning of Wednesday, the 21st. 
A load of 300-horse power was thrown on the Deptford plant 
in less than five minutes, and in a very short time this 
extra load rose to 600-horse power. The demand was met 
without the slightest difficulty, as there is always a 1500-horse 
power engine in reserve ; and as the boilers are all provided 
with fans for forced draught, steam can be kept with perfect 
ease until another boiler or two can be got under steam. The 
Deptford plant appears to be totally indifferent to a strain of 
this kind. The extremely high-pressure current transmitted 
seems to be especially suitable for sudden demands, the effi- 
ciency increasing with the load. The work done at Deptford 
is a conclusive proof that the apprehension often expressed, 
that the electric light would not meet the difficulties of 
modern city existence, has no solid foundation. But it is not 
every installation that can comply with the required conditions. 
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A Manual of the Steam Engine for Engineers and Technical 
Schools. Parts I.andII. By Roserr H. Tuurston, A.M., 
LL.D., Dr. Engineering. NewYork: John Wiley and Sons. 
London: Kegan Paul, Trench, Triibner and Co., and Gay 
and Bird, King William-street, Strand. 1992. 

TuxsE two volumes may be taken as a collection of the 

previous books and papers written by the author on the 

steam engine, but revised with a liberal hand both in 
abbreviating and in supplementing them, so as to bring 

them up to date. The first volume commences with a 

history of the development of the steam engine, and a 

good deal of this is familiar to Professor Thurston's 

readers through his book on the ‘“ History of the Steam 

Engine,” and his paper of the same year—1878—on 

“The Growth of the Steam Engine.” The illustrations 

for this have been selected with evident care for a purpose 

in view, and the engravings are neatly executed. Under 
each engraving the author has given the name and date of 
the engine, as well as the number of the figure by which it 
isreferred to. We mention this here because it is a practice 
too seldom followed. Chapter II. is devoted to the struc- 
ture of the steam engine, which for the purpose is divided 
into its representative types. The examples are chosen 
from modern practice, and exterior views such as those 
used by the makers themselves are supplemented by 
sectional details, well engraved. English engines are 
very sparely represented; and of one type of modern 
design, namely, the vertical high-speed engine, the 

English designs are not so fully treated as is desirable, 

whether from the English or American reader's point of 

view. It is rather amusing also to read, after an account 
of the Westinghouse engine, that the Willans engine is 

“an ingenious modification of the enclosed single-acting 

compound type.” The shortcoming in this respect may 

perhaps be assumed to be nullified by the author’s 
reference to the “ Proceedings” on this subject of the 

Institution of Civil Engineers ; butit is not all the readers 

of his book who can correct any false impression by 

reference to these ‘“ Proceedings.” This chapter on the 
structure of the steam engine affords an excellent illus- 
tration of the influence which Corliss’s design has had 
on the development of the modern fixed engine in 
America, and of the way in which European develop- 
ments have been reflected in the States. The author 
gives some details of Corliss and Harris-Corliss valves ; 
but we do not get many details of important points, 
such as the modifications necessary with very large 
valves, both in the trip and dashpot arrangements. They 
do not, however, seem to make very powerful engines in 

America, 1000 indicated horse-power per engine, or 500- 

horse power per crank-pin, being about the largest of this 

kind. If we are to accept the figures given by Professor 

Thurston, a higher economy has been reached by some 

Corliss engines than we had previously heard of on good 

authority. He mentions one Corliss compound engine 

which works for 1°62 lb., of good fuel per horse-power 
per hour, and a Corliss engine which gives a horse-power 
hour for 1°441b. of fuel. The engine giving the latter 
result is a double tandem four-cylinder triple-expansion 
engine. The cylinders are 20in., 34in., 36in.; and 36in. in 
diameter, and 5ft. stroke. They are all completely steam 
jacketted, covers included, and the steam is somewhat 
superheated. Possibly a good deal is due to this super- 
heating, but Professor Thurston seems most strongly 
convinced of the great saving due to the compounding as 
compared with the simple engine, chiefly on account of 
the avoidance of internal wastes. Good illustrations and 
descriptions are given of the numerous engines made in 
the States, of the Straight Line and Armington and Sims 
types. General particulars are also given of the pump- 
ing engine, such as the Gaskill, the Pawtuckett, the 

Leavitt, and other such engines. Of American portable 

and road locomotive engines, the best of the latter 

appear to be direct copies of English designs. Lwco- 
motives also receive general description and illustra- 
tions, and particulars are given of several English marine 
engines, such as those of the City of New York. The 
illustrations are, however, only of a perspective kind, with 
the exception of a few sections, which are not of the 
latest types. A section is also given of a quadruple 
expansion engine, the whole of the steam valves of 
which are slide valves, and the ports all very long. It is 
mentioned as a standard type of engine of Scottish build, 
and of 350-horse power, but we strongly suspect that few 
quadruple expansion engines are made of the kind shown. 

The third chapter is on the philosophy of the steam 
engine and its scope, and it deals with the physics, 
mechanics, thermo-dynamics, and theory of the steam 
engine according to the works of Carnot, Clausius, 

Rankine, Hirn, Joule, Maxwell, and others. In dealing 

with ge condensation, Professor Thurston recognises 

that this produces serious modifications of working 
conditions and of steam engine theory, and he acknow- 
ledges the early work of D. K. Clark in this matter, and 

Bryan Donkin’s more recent labours. In fact, all his most 

important references are to the work of English investi- 

gators. The author’s own work, however, concerning 
the friction of engines, must be here specially mentioned. 

We need not follow the author in his somewhat lengthy 

dissertation on the subject classed under the heading of 

“Thermal Dynamics of the Ideal Engine,” but we may 

mention that he treats some of the elementary questions 

and equations relating to isothermal and adiabatic expan- 
sion, isodynamic and isentropic lines, in a comprehensive 
but simple manner, making frequent reference to various 
writers, some of whom we have mentioned. In the 
chapter on the thermal dynamics of the real engine we 
have an able digest of recent work on questions relating 
to steam engine losses, and the experimental investigations 
of Willans are carefully considered with reference to 
much earlier experiments in the States, and numerous 
results obtained by the author: The conclusions to which 
the author arrives do not appear to lead into anything 
definite on the most important points,and he is perhaps 
with some reason unable to compare the results obtained 
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by himself and others with some of those of Major English. 
e does his best to extract from the mass of more or less 
consistent but often divergent and contradictory experi- 
mental results something in the form of useful expressions 
and constants for weights of steam condensed or lost in 
engines working at different pressures, of different dimen- 
sions, and different speeds with different ranges of expan- 
sion. As to causes, however, his investigation does not 
bring us much nearer definite or actual knowledge. He 
recognises the enormous rate of condensation in cylinders, 
or at all events the large quantity of steam which leaves 
the boiler, but which does not show itself in the indicator 
diagram, and apparently assumes it to be due to conden- 
sation, somewhat of the nature of that which takes place 
in a condenser, for he says that “‘ the rate of transfer of 
heat by this condensation in engines of large range of 
expansion is very great, in average practice a dozen 
times as rapid as the transfer across the heating surfaces 
of the steam boiler. A flow of 6000 B.T.U. per hour in 
the latter case, and of 60,000 units in the former, are not 
exceptional values for transfer on an area of one square 
foot.”” He concludes his discussion of the cylinder con- 
densation problems by remarking that though the waste 
under the various headings set forth is to some extent 
separately known, more information is required on the 
most important question of the general cause of all. Of 
steam jackets the author discourses at length, but his 
book does not help much towards a definite knowledge of 
why, and when, and to what extent jackets may be 
advantageously employed. Many of the questions are 
ably discussed, and some rules deduced, but like the 
recent report of the Institution of Mechanical Engineers, 
they do not place us on much surer ground, nor are some 
of the important questions relating to steam supply 
and drainage dealt with from a practical point of view, 
although the importance of both these are insisted upon. 
He states that he continues to employ expressions for 
the fraction of steam condensed, which are based upon 
Fourier’s work on superheating. The author’s remarks do 
not lead to the conclusion to which many English engi- 
neers are being led, namely, that many things are now 
pointing to superheating as probably the best means of 
obtaining in the future higher economy. In the chapters 
on the design of the steam engine the author enters 
elaborately into a consideration of the strength and pro- 
ortions of parts, and gives some useful engravings of 
jetails, but in several of these there is room for improve- 
ment, and if we could get an accomplished engine designer 
to work with the author, something of a more thoroughly 
practically useful book in these respects would result. 
There is also considerable room for improvement in the 
author’s chapter on engine and boiler trials, and particu- 
larly with regard to friction dynamometers. The work is 
intended for engineers and technical schools, and although 
there are some parts to which we take exception, we may 
say that it has very considerable merit as a book of refer- 
ence for those engaged in the construction of steam engines, 
but we fear that it is too comprehensive, or that it covers 
too much ground, to be a satisfactory book for technical 
schools. A large part of it is occupied with the discus- 
sion of questions which are not only beyond, but are not 
required by any technical-school student—subjects which 
can only properly and usefully form subjects for con- 
sideration by men of advanced knowledge and practical 
experience. On the other hand, although there is much 
in the book which is useful with regard to construction, it 
requires amplification in this respect. The two volumes 
with their indices contain 1800 pages; and we cannot 
help feeling that many of these contain matter which 
might as well have remained in the journals and society 
transactions from which it has been condensed. 
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INSTITUT DE FRANcE.—At the annual meeting on the 19th inst. 
the Académie des Sci presented the Poncelet prize to Sir 
John Fowler and Sir Benjamin Baker as a testimony of the interest 
which the Academy took in their work and success at the Forth 
Bridge. On this occasion the prize was doubled, and each of the 
lauréats received a presentation copy of the complete works of 
Général Poncelet and a prize of 20001, The prize was founded in 
1868, ‘‘& récompenser l’ouvrage le plus utile au progrés des 
sciences mathematiques pures ou app iquées, publié dans la cours 
des dix années qui auront précédé le jug t de l’Académie,” 
and has once before crossed the Channel, namely, in 1873, when it 
was awarded to Professor William Thompson—now Lord Kelvin— 
‘* pour ses beaux travaux relatifs 4 la physique mathematique,” 











SIR RICHARD OWEN, K.C.B. 


By the death of Sir Richard Owen, which, we regret to 
have to record, took place on the 18th of the present month, 
almost the last of the earnest body of workers who, in the 
earlier decades of the present century, contributed so power- 
fully to the establishment of geology upon the certain founda- 
tions of physical and natural history science, has been 
removed from the scene of his labours, and the loss of so 
considerable an actor in the building up of English science, 
calls for a short notice in these columns, although his work 
was not immediately connected with our subjects. Born at 
Lancaster on July 20th, 1804, he received his early training 
at the Grammar School of his native town, and subsequently 
proceeded to the University of Edinburgh, where he 
graduated as M.D., and after receiving the diploma of the 
Royal College of Surgeons in London in 1826, he commenced 
practice in Searle-street, Lincoln’s Inn-fields. Having, 
however, become associated with the Trustees of the 
Hunterian Collection, by whom he was intrusted with the 
duty of preparing a catalogue, he, after a time, relin- 
quished the practice of his profession, and thenceforward 
devoted himself to the interests of the great collection in 
Lincoln’s Inn-fields, of which he became Curator in 1835, 
and remained in charge for more than twenty years, until he 
was called in 1856 to the post of Director of the Natural 
History Department of the British Museum, which he held 
until his retirement from the public service in 1883. 
During the latter period he planned and carried out the 
removal of the collection under his charge from Bloomsbury 
to the new museum in the Cromwell-road, which although 
under the disadvantage of being at a distance from the centre 
of active life in London, is one of the most perfect buildings 
for its purpose that has been erected in this country, and the 
result is due to the perfect co-operation of Sir Richard Owen 
with the architect, Mr. Waterhouse, R.E. 

He also served on the original Health of Town Com- 
missions between 1843 and 1846, whose report may be 
considered as the starting point in modern municipal 
sanitation, and a few years later on that on the Metropolitan 
Meat Markets, which resulted in the removal of Smithfield 
Market to Islington, and the substitution of the present 
central markets on the old site. 

Of his works on the paleontology of the higher vertebrate 
animals—a science which may be said to be in great part of 
his creation—we, of course, are unable to speak. It will be 
sufficient to say these formed the subject of a constant 
succession of memoirs in the transactions of the Royal 
Geological, and other societies, over a period of nearly halfa 
century, and their final outcome may be considered to be 
contained in the magnificent work on British Vertebrate 
Fossils, published only a few years since. Sir Richard, 
besides receiving all the honours that it was in the power of 
his fellow-countrymen to bestow, was a foreign member of 
the French Academy of Sciences, a distinction that has been 
conferred on few Englishmen. 








Giascow UNIVERSITY.—The two scholarships in the Naval 
Architecture Department have been awarded as follows :—Lloyd’s 
Register Scholarship, annual value of £50, tenable for three years, 
to James Moir Dickson, scholar; Clydebank Scholarship, of annual 
value £10, and tenable for two years, to Hector A. Mollison, 
scholar. 

PRESENTATION.—In October, Mr. Manwaring, who had held the 
position of manager of the Britannia Works, Banbury, for a large 
number of years, retired. On the 14th inst. Mr. Manwaring was 
presented with an illuminated address by the workmen, whose 
numbers have increased during his connection with the works from 
200 to over 1000. 

CrysTaL PaLtacE ScHOOL OF PracticaL ENGINEERING. — On 
Saturday afternoon the certificates awarded by the examiners for 
the winter term to students attending the Crystal Palace Company’s 
School of Practical Engineering were distributed by Mr. W. H. 
White, C.B., the Assistant-Controller and Director of Nava] Con- 
struction of the Admiralty. The examiners, Messrs. A. G. 
Drury, C.E., Thomas Inman, C.E., and J. G. W. Aldridge, C.E., 
who inspected the mechanical, the civil engineering, and electrical 
sections of the school respectively, reported that the number of 
students who had attended the lectures during the term was fifty- 
eight, of whom thirty-nine had satisfactorily passed, and that the 
work done in the different departments was of a very creditable 
character. In the cuurse of an address to the students, Mr. White, 
after mentioning that the school had pleted the twentieth year 
of its existence, and speaking in terms of appreciation of the 
system of concurrent theoretical and practical instruction on which 
the school was conducted, dealt with the charge sometimes brought 
against engineers that they were narrow-minded, that they 
specialised too soon, and that they were wantingin culture. That, 
he said, might be true, and doubtless concentration on one 
interest in life was a danger to be guarded against ; but life was 
so short that if a definite choice of a career were not made early, 
he did not see how success was to be attained. In this school 
the students began about the age of sixteen, and by the time 
they had gone through the course it was not too late for them 
te turn to something else, if it were found they were not made 
for engineers, 

THE SEWAGE OF WorcESTER.—A Local Government Board 
inquiry was held by Colonel Ducat on the 14th inst. at the Guild- 
hall, Worcester, for sanction to carry out extensive works of 
sewage disposal. There have been two previous inquiries, one in 
1887 for a process of treatment with lime, which was rejected, and 
a second inquiry in 1890 for a process of treatment with lime and 
alumina, which was also rejected as unsatisfactory by the Local 
Government Board. There was a large attendance at the Guild- 
hall, and Mr. Willis-Bund, in opening the case for the Corporation, 
said that the scheme now proposed differed in important respects 
from those previously submitted. Firstly, the sewage was now to 
be treated with ferozone instead of lime, and secondly, the effiuent 
was to be passed through beds of polarite instead of going untreated 
into the river, and he stated that the scheme satisfied all the con- 
ditions laid down by the Local Government Board. Mr. T. Hawkes- 
ley, C.E., of Westminster, gave evidence respecting the scheme, 
remarking that he had come to the conclusion thatthe Bromwich site 
was the only one available. Explaining his plans, Mr. Hawksley 
stated that he proposed to provide for a population of 50,000, and 
that the works were designed strictly in accordance with the views 
and practice of the Local Government Board, and that they com- 
prised a combined system of deodorisation, precipitation, and 
filtration, and that he could not imagine a more complete system 
of treatment of sewage than that proposed; there would be no 
odour or nuisance to anyone. Evidence was given in support of 
the sckeme by Mr. J. C. Melliss, C.E., Dr. Mabyn Read, medical 
officer of health, Mr. S. G. Purchas, city surveyor, and Mr. F, 
Candy, of the International Water and Sewage Purification Com- 

ny, whose system the Corporation have resolved to adopt. Mr, 

. Bund, replying on behalf of the Corporation, said there was 
practically no opposition, and he contended that the Corporation 
had now dealt with all the requirements of the Local Government 
Board, and that the works when completed would be as perfect as, 
if not more perfect than, any yet constructed in the country. The 
inquiry then closed. The result of the inspector’s report to the 
Local Government Board is awaited with much interest. 








564 


THE ENGINEER. 


Dec. 23, 1892, 








GERMAN CUPOLAS AND SHIELDS AND 
FRENCH IMITATION. 


Unver this title Julius von Schutz, the well-known 
director of Gruson’s works, has written a remarkable pam- 
phlet, tracing the development of cupolas from their first 
appearance to the present day. The earliest figures given 
are those of Coles for the Royal Sovereign, and also for land 
fortification in 1863. As the development goes on the 
muzzle pivotting carriages and minimum port appear, credit 


as to those ones of Maudry and Lenk which were imperfect 
attempts, but nevertheless steps in the right direction. The 
real question at issue, however, is between the most recent 
shielded mountings and turrets designed in France and 
Germany. As many of our readers are aware, a competition 
took place between French and German turrets near 
Bucharest, commencing in December, 1885, the former being 
the design of Major Mougin, and the latter of Major 
Schumann, the result of which was that the general form of 
the Schumann turret was found so superior, that it may be 
said that scarcely a single cupola has since been made which 
does not more or less resemble it, including those made in 


Fig. 1 Vertical Section. 


| work of original research and design, assume another charac- 
ter when directed to the employment of the designs of others. 
| To show that this has been the course of which Le Temps is 
so proud, he gives, as we have said, many figures and descrip- 
| tions of designs, with the dates at which they were brought for- 
ward. It may be sufficient here to give one pair from his book, 
and we select one of the newest and most important, namely, 
the disappearing mountings for the 5:3 cm. (2°lin.) gun, which 
is one apparently produced at Creusot, but the various pairs 


| of corresponding designs throughout the work tell much the 
being given to the English designs of Mallet and Clark, as well | 


same tale. 


ey, 
—————e 


the figure as well placed for work as the German gunner 
whose performance we witnessed in 1890 at Tangerhiitte, 
The question then naturally arises, how is it that the St. Cha. 
mond Works have succeeded in obtaining orders in preference 
to their German rivals? More than one solution to this 
question is possible. It may be that the German designs haye 
been perfected better in France than in Germany. This no 
doubt ought to be the natural answer, and we know of 
nothing to make this impossible. It, however, need by no 
means necessarily be the case. i 
There are reasons other than abstract excellence which ma 





The Gruson-Schumann design is shown in Fig. 1. It was 
brought out in 1885 and exhibited in the Tangerhiitte | 
trials, which officers from nations in all parts of the | 
world attended. It was illustrated in THE ENGINEER 
of October 3rd, 1890. The cupola is balanced on a column 
pivot D, resting on one end of a lever F'; on the opposite end | 
or counter-lever is a counterweight G, sufficient to enable the | 
mountings—including the gun, shield, and pillar—to be easily | 
raised above the glacis plate into the position of action, or to 
be lowered into the position of eclipse or safety. In the 
firing position—shown in the figure—the gun is held by bolts, 
which are pushed out of grooves and lock the frame. The 
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give the firm of one country a preference over another. For 
example, political reasons may very properly and naturally 
carry weight. To take an extreme case, a German firm could 
not expect that France would like to depend on them for the 
supply of war material; and conversely, a French firm would 
scarcely expect to supply Germany. We need not go further, 
as it is clear that in doing so we leave our natural field of the 
mechanical bearings of the question. We have noticed the 
pamphlet merely because it appears to us that a very strong 
prima facie case is established, but this would in no way 
prevent us from giving anything that may be said on the 
other side. We hardly see how the case can be met except by 
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France, the cylindrical form employed by Mougin having 
been generally superseded. A system of suspension from the | 
roof employed by Schumann was given up in German | 
turrets, other non-recoil mountings having in many cases 
taken their place. The author gives a series of German | 
and French designs, with their dates, to show that each | 
improvement has been made by Schumann or his | 
successors, and subsequently copied in France; any | 
original French ideas, such as the cupola which oscillated into 
& position of eclipse, having failed to achieve such success as 
to be adopted. French shielded mountings, however, have 
recently competed successfully, and have been adopted both 
in Belgium and in Roumania, and the fact has been recorded 
triumphantly by French papers. This has provoked the 
publication of the records and dates contained in the work 
before us. Le Temps observed, ‘ The eminently remarkable 
and very flattering success for the national amour propre 
we owe entirely, it is necessary to say, to the company of 
St. Chamond, who, the first of our metallurgical industries, 
plunged with boldness and resolution in 1880 into the line of 
foreign investigation of military artillery and engineering 
works. Without allowing himself to be discouraged by the 
difficulties of the struggle in the countries hitherto absolutely 
slaves to English, and above all, German works, M. de Mont- 
golfier, the clever director-general of the company, has con- 
stituted himself, with an absolute faith in his skill, and with 
@ rare perseverance, the pioneeer frcm the first hour of an | 
enterprise fruitful enough for him himself not to be the only | 
partaker of the benefits.” 
Von Schutz naturally feels that the “boldness” and reso- | 
lution which deserve commendation when exercised in the | 









































GERMAN AND FRENCH CUPOLAS 


inside of the emplacement is lined with sheet iron, carrying 
shelves for ammunition. 

Fig. 2 he reproduces from Engineering. It is apparent that 
the shield has been strengthened as in the Gruson-Schumann 
construction. The cupola rests with its axis Z on a column 
pivot, which moves up and down in a pedestal H, and the 
only difference is that the cupola is held without provision 
for oscillation. Exactly as in the design in Fig. 1, elevation 
and descent are effected by means of a lever and counter- 
weight. Rotation is also effected exactly as in the case of 
other Gruson-Schumann mountings by rack and pinion move- 
ment, although the man working the gun certainly uses his 
hand instead of his foot, asin the case of the Gruson design. 
The horizontal movement of the French piece in and out, and 
the method of fixing it in position, resembles that of Gruson ; 
even the ammunition shelves and other details are closely 
— The writer multiplies examples where the Gruson- 
Schumann designs are exactly copied in the French mount- 
ings of long subsequent date. He contends, as we have said, 
that although original French designs have appeared, none of 
them have proved successful; and, in fact, that the victory 
of which the French papers are so proud, has been obtained 
by designs which are absolutely copied from those of Gruson. 

So far we have given little more than the general sense of 
Von Schutz’s pamphlet ; but we think it will be apparent to 
our readers that if his dates are—as we believe—correct, he 
proves his case to the hilt. Gruson’s designs are undoubtedly 
celebrated. Such designs as the pair we give above are practi- 
cally identical. Where the French differs from the Ger- 
man model, it appears to do so for the worse rather than 
the better. We cannot, for instance, think the man shown in 





























Swain Eno 


showing that French designs existed of too early a date to 
allow of their being copies from the German models; but the 
recognised examples of French designs that exist, especially 
the French turret which competed at Bucharest, almost 
forbid the possibility of such a conception, while such a 
series of corresponding French and German designs are 
presented to us as to make coincidence of independent views 
impossible, and it would practically be the necessary conclu- 
sion that one set were copied from the other. 








OWENS COLLEGE ENGINEERING SocreTy.—At a meeting of the 
above, Society, held in the court room of the College on Tuesday, 
December 6th, a paper on “ Practical Bridge Erection,” by Mr. 
Gerald Biron, late of Handyside’s, was read by Mr. Wilson, B.Sc. 
The author first described, with the help of models, the tools used 
in erection, viz , the derrick, shear legs, and gallows; and then 
went on to explain the mode of erection of a bridge calling for no 
special method of erection. The cost of a bridge was arrived at 
by the foreman in the employ of the erectors after a careful 
consideration of the plans on the spot, and this man sends a time- 
sheet of the progress of the work to the erectors, who send hima 
cheque to pay the men. The author then divided bridge erection 
into three sections as follows :—(1) Where none or little staging is 
required, as in the Liverpool Overhend Railway; (2) where partial 
staging is required, «.¢., bridges erected by means of trestles ; (3) 
where complete staging is required. The method of getting a 
girder across a busy street was next explained. The remainder of 
the evening was spent by the lecturer in explaining minutely the 
erection of the Barton swing bridge and Barton viaduct, on the 
Manchester Ship Canal, by the aid of a large number of lantern 
slides projected on a screen, The chairman and Mesers. E. 


Worthington and A, R, Lewis took part in the discussion, 
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THE HARVEY-VICKERS PLATE AT OCHTA. 


We give herewith a sketch made on the ground at Ochta 
of the Harvey plate supplied by Messrs Vickers, of Sheffield, 
roughly showing the condition of the plate after receiving 
four blows with 6in. Holtzer , each weighing 90 lb., 
at an average striking velocity of 2173-6ft. per second, that is, 
with a striking energy of 2498 foot-tons, or by one account 
9946, followed by one blow from a Qin. projectile weighing 
400 1b., with a striking energy of 7598 foot-tons, or as it 
has been given, probably from some other figures in the weight, 
7708. The plate, as mentioned in our last issue, defeated the 
6in. projectiles without showing any cracks. The fifth round, 
that is the first round mentioned above, with the Qin. pro- 
jectile, broke the plate as shown in the figure herewith. We 
have seen two sketches made on the ground. One 
shows two other cracks, a slight one at a, and a fracture 
at 0, in figure. The official photographs, which we hope 
to reczive in due time, will of course show whether this 
is so, but we regard it as a matter of indifference. A 
sixth round was then fired at the spot marked in our 
figure with a cross and 6. This had a striking velocity of 
1889ft. per second, and a striking energy of 9902, or by one 
account 10,042 foot-tons. This brought the entire structure 
down, but we now learn that far from the plate being 
detached from the backing, only a corner—the apparent right 
bottom corner beyond round four—was detached, while only 
one bolt was broken. Owing to the existence of this fracture, 
it was possible to see the exact position of the head of No. 4 
round which was lodged in the plate, and it became = 
that the penetration was less than would be supposed. The 

















most definite, indeed the only measuring point that is likely to 
be available in a head lodged in a plate, is the end of the core. 
From this to the point of a Gin. Holtzer projectile is 5-8in., 
consequently, on the supposition that the projectile had not set 
up, the point would be assumed to be 5:8in. in advance of 
this cavity end. It turns outthat the head is set up to such an 
extent that it only measures 2°75in. from core end to point. 
We have before spoken of the admirable behaviour of this 
plate. It has defeated four projectiles, which are of the best 
quality that can be made, and possessing a theoretical perfo- 
ration of 10°5in. of steel by the English formule, and more 
by the French and German. When out-matched the plate 
absorbed the work of the blow of a Yin. forged steel shot with 
a calculated perforation through steel of about 15-7in. by 
English formule, so that the supporting structure would 
have not suffered sensibly. One curious feature in all these 
later trials deserves notice, which is that the energy of the 
blow estimated per ton of plate is less than would have been 
expected. The fact is that the projectiles as they have 
improved have delivered a much larger proportion of their 
work than was formerly the case. Credit used to be given to 
a plate for bearing the striking energy of a projectile which 
had, in fact, broken up when only a small part of its energy 
had been delivered at the point of impact. It may be seen 
that if the plate weighed 11:7 tons, the energy per ton of each 
6in. projectile fired as above was only about 252 foot-tons, 
= even that of the Qin. shot finally fired, only about 846 
oot-tons. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Germany: Desulphuration of pig iron by manganese.-—The 
United States Consul-General at Frankfort reports :—This 
process, carried on at the works of the Hoerde Mining and 
Furnace Company, near Dortmund, is a development of the 
well-known ‘‘ Mixing Operation ’’ practised to some extent in 
Great Britain and the United States. The process is based 
on the well-known chemical affinity between manganese and 
sulphur when fluid, demonstrated over thirty years ago at 
the mining school of Loeben, and since utilised to some 
extent in Carinthia and Styria. The Hoerde Furnace Com- 
pany has reduced the application of this principle to 
& system so cheap, effective, and simple, that it not only at 
a trifling cost desulphurises pig iron*so as to be ready for 
immediate conversion into steel by the Bessemer process, 
but produces in it a valuable uniformity of texture as to its 
admixture of manganese, phosphorus, and silicon, and causes 
an important saving in fluxing material and fuel by enabling 
the blast furnace to be worked at a lower temperature than 
hitherto, The theory of the process is concisely stated in the 
application of the Hoerde Company to the Berlin patent 
bureau. ‘When ‘sulphide of iron is melted together with 
ferro-manganese, or when molten sulphide of iron is mixed 
with molten ferro-manganese, the sulphur unites with the 
manganese, forming a scoria of sulphide of manganese, 
leaving the iron practically free from sulphur. Raw iron 
containing from 8 per cent. to 4 per cent. of sulphur, 
after proper treatment with manganese, retains not more 
than +13 per cent. of sulphur, while the resulting scoria 
may contain 30 per cent. of manganese and 20 per 
cent. of sulphur. When this scoria is mixed with a 
basic carth, notably limestone, and the mixture reduced by 
melting, the sulphur forsakes the manganese and unites 
with the lime, leaving the former restored to its original 
purity, and capable of being again used for freeing iron from 
sulphur.” This theory has been simplified in some important 
respects at Hoerde, and the cost of its application greatly 





reduced. The works comprise three contiguous departments 
or sections connected by lines of rails, viz., a group of four 
blast furnaces with blowing apparatus, the desulphurating 

lant, and the Bessemer basic steelworks. The desulphurat- 
ng apparatus is erected in a separate building of cheap con- 
struction, between the furnaces and steelworks. The general 
construction is roughly indicated by a drawing attached to 
this report.* An iron mixer or reservoir of either ‘‘ Bessemer- 
Birne” or Johns pattern—without tuyeres in the bottom— 
and having capacity for 70 tons of molten iron, though one 
capable of holding 100 tons or 150 tons is preferable, lined 
with two layers of fire-bricks and hung on trunnions, so 
that the vessel may be readily emptied by hydraulic pressure 
of 120 1b. to the square inch, is mounted upon a strong 
foundation of masonry. When the blast furnace is tapped 
the iron is run into ladles each holding 10 tons to 11 tons, 
and then mounted on a strong railway truck drawn by a 
small locomotive to a point in the desulphurating house 
where the contents are poured into the mixer. As the 
molten iron gradually cools, the sulphide of manganese rises 
to the surface in the form of a scum of dark scoria covered 
with bubbles. Desulphuration is complete in twenty minutes 
after the mixer has been filled. The operation of pouring into 
the top of the mixer charges of sulphurous iron from the blast 
furnace, and drawing out desulphurated iron from the nozzle 
at the other end, is continued throughout the week. After 
discharging sulphurous iron into the mixer, the ladle is run 
down a short incline and switched to a point under the 
nozzle of the mixer, where it is filled by hydraulic power with 
desulphurated metal covered with floating sulphide of man- 
ganese, and then run along the rails to the steelworks as a 
charge for the converter. The heat caused or liberated by 
the reaction of manganese and sulphur in the mixer keeps 
the molten bath fluid for a long time, thus giving for the con- 
verters a constant elastic supply of metal fit to be blown into 
steel, independent of the exigencies governing the tapping of 
the furnaces. When several blast furnaces are worked 
together, and one or more running badly, this independence 
of action between converter and furnaces is often highly 
important. The manganic slag while in the mixer being too 
hot and liquid to be easily removed from the surface of the 
molten mass, is left to cool during its passage to the steel- 
works, and is removed from the surface of the ladle charge by 
a large perforated skimmer just before it is poured into the 
converter. In case any accident at the steelworks requires 
the bath to be retained a long time in the mixer without the 
addition of any fresh hot iron from the furnaces, a few sticks 
of wood thrown in will cause a blaze, preventing too rapid 
cooling. But this is only for emergencies, the gradual cooling 
of the contents of the mixer being an important element of 
the process. As ferro-manganese is somewhat expensive, an 
important economy has been effected by using maganiferous 
brown iron ores from Nassau, which are abundant, relatively 
cheap, and readily yield the small percentage of manganese 
requisite for desulphuration. It is even practicable when 
working three blast furnaces together to use the manganifer- 
ous ore in only one, but in such proportion as to provide 
sufficient manganese for the product of all three when 
brought together in the mixer, which saves care and labour 
in mixing the ores for two of the furnaces, and thus effects 
another small economy. The proportion of manganese for 
desulphuration is so small that its use in any country adds 
but little to the aggregate expense account. For this reason 
no use is made at Hoerde of the process for purifying slag 
from sulphur, or to recover the manganese to be used over 
again in desulphurating. This might be advantageous in a 
country without maganiferous ores, or where ferro-manganese 
is costly or difficult to obtain. The ores used are various, the 
principal ones being Luxemburg “ minette,” 40 to 42 per 
cent. of iron; Nassau manganic brown ironstone, containing 
from 8 to 12 per cent. of manganese; native black band ores, 
about 50 per cent. of iron; puddle slags from Belgium, 
England, Saarbruck, and Westphalia, containing 54 to 56 per 
cent. of iron, and from 2 to 4 per cent. of phosphorus in the 
shape of phosphoric acid, pyrites, and other waste material 
from acid and soda factories. These ores are mixed in such 
proportions that pig iron from the blast furnaces contains 
from 1:5 to 1'7 per cent. of manganese, sufficient to thoroughly 
desulphurise the metal. The abundant analyses made at 
Hoerde show the efficiency of the process. The following 
figures are taken from seven sample charges, each at a 
certain hour on seven consecutive days, representing the 
average run for a week, and exhibiting each day the per- 
centages of sulphur in the raw iron, both as coming from the 
furnaces and after treatment in the mixer, thus showing the 
degree to which the sulphuration was reduced and the uni- 
formity obtained in the proportions of manganese, phosphorus, 
and silicon. 
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| 0°086 
Analysis of an average sample of the manganese slag or 
scoria gave the following results :— 





Components. Per cent Components. Per cent. 
Alumina 5°0) Manganese oxide 20°23 
Ferrous oxide 25°46 + sulphide 17°07 
Lime .. 3°53 Silica .. - 18°9 
Magnesia - 0°43 





The mixer is emptied each Saturday night, and if necessary 
for repair of its lining it is cooled by injecting water therein, 
and the repairs made in time for the resumption of work on 
Monday morning. This violent cooling injures the lining, 
and as repairs are necessary every three or four weeks, it 
is a great and economical convenience to have two mixers 
side by side, so that one may be naturally and slowly 
cooled while the other is in use. Generally only a small 
part of the lining requires renewing, the inner layer which 
is attached round that part coming in contact with the 
floating scum of manganic sulphide, so that only a small 
portion of the lining usually requires renewing. The cost of 
desulphurating plant, including building, hydraulic power, 
&c., for a 100-ton mixer, is in Germany about £2500, and for 
two 100-ton mixers £3350. At Barrow, in Great Britain, 
where the mixing process is used to obtain uniformity in 
metal for direct steel making, the cost of using the mixer 
does not exceed 1d. per ton, while melting cold pig iron in a 


* “ United States Consular Reports,” No. 187, page 247. 











cupola for steel making costs in fuel and labour 2s. 6d. per 
ton. The process is equally applicable to making iron in 
ordinary pigs, with the difference that the desulphurated 
iron is run into the sand bed of the casting house. The 
advantages of this process are: (1) Desulphuration of the 
metal, a comparatively slight admixture of sulphur often 
rendering iron unsuitable for direct steel making by the 
Bessemer process. (2) It allows the use of sulphurous ores 
and cheap waste materials, such as pyrites, &c., irrespective 
of the percentage of sulphur contained in them. As much of 
the coke used in Germany contains as high as 8 per cent. of 
sulphur, an amount sufficient to affect the purity of the iron, 
the latter point is of great practical importance, and the 
process enables German furnace managers to effect economies 
of great value in the close condition of the iron and steel 
markets. (3) The uniformity of texture in the whole 
mass of metal turned out. It is very difficult to provide 
that successive charges from the same furnace shall be 
normal and uniform in the percentages of manganese, 
phosphorus, and silicon that they contain, especially as 
to the amount of silicon in iron for steel making. If 
silicon is deficient, it blows too cool in the converter, if 
in excess it blows too hot, and the results of these and 
other irregularities lead to serious waste. The difficulty is 
increased when several furnaces are worked together for 
direct steel making, as one may be running badly while the 
others are running well, thus causing serious disparity in the 
product. Mixinga large mass of raw iron of varying qualities 
in a reservoir outside the furnace offers so effective a remedy 
that, in some large establishments where there is no trouble 
with sulphur, the mixer is used to obtain the desired uni- 
formity. The recent discussion in London, and the prominence 
given to the subject by leading Continental technical journals, 
show that the manganese process marks an important epoch 
in the history of iron and steel manufacture. 

Germany: Sanitary system of Berlin.—The United States 
Consul General at Berlin forwards a report on the above as 
far as relates to cattle disease laws, municipal disinfecting 
stations, public bath-houses, vaccination.— United States 
Consular Reports,” No. 129, pages 265-272. 

Germany: Beet sugar in Hesse Nassau.—The United States 
Consul General at Frankfort, in a report on the above, 
observes: The entire system will be revolutionised by the new 
law coming into effect on August 1st, 1892. The tax on raw 
beets will be abolished, and the tax on manufactured sugar 
raised from 6s. 02d. to 9s. 0;4,d. per cwt. The export bounties 
on manufactured sugar will be gradually reduced, until they 
expire in 1897. 








EIGHT -WHEELED COUPLED GOODS ENGINE. 


WE illustrate on page 560 a new type of engine for work- 
ing the heavy mineral traffic on the London and North- 
Western Railway Company’s system, and constructed at the 
company’s works at Crewe, from the designs of Mr. F. W. 
Webb, chief mechanical engineer. The boiler is of the same 
type as the one Mr. Webb put on his compound passenger 
engine Greater Britain, which we illustrated on November 
20th, 1891, the tubes being divided into two lengths by a com- 
bustion chamber, those extending from the fire-box to the 
combustion chamber being 4ft. 10in. long between tube 

lates, and those forming the front group being 8ft. lin. long 
tween tube plates. The cylinders, which are inside, are 
19}in. diameter by 24in. stroke, the valves being on the top 
and worked with Joy’s gear. The springs on the first three 
pairs of wheels are connected together by equalising links, 
the trailing pair having an ordinary cross spring. The leading 
and trailing wheels have jin. side play, which gives greater 
facility for running round curves. 
Below are given a few leading particulars :— 
Cylinders—19}in. diameter by 24in. stroke. 








ft. in. 
Diameter of wheels with Sin. tires .. .. .. .. «2. 4 &4 
Distance between centres of wheels... .. .. -. .. 5 ¥ 
Total wheel base 4. 12 cc 0c se ee oo on OS 
ciler— 
Length of barrel .. .. .. «w BB 6 
” OOM i. owe << <e «c se «oo CW 
Diameter of barrel (mean) .. .. .. «2 «2 « « 4 8 
Number of tubes—156 
Diameter of tubes .. Pre ee, 
Pressure of steam .. 160 Ib. per sq. in. 
Heating surface— 
Wise-Bee 2, 1. 2c se ce 114°7 
Combustion chamber.. .. 39°1 
Tubes (front).. 7? 683 
Tubes (back).. 408°5 
Total .. .«. «« 14FS oq. ft. 
re ae ee eee «7 
Ratio of firegrate area to heating surface = 1 to 60°6 


We'ght of engine in working order— 


Tons. cwt. qrs. 

Leading wheels <a, as 
Driving ” + de EE 
Intermediate ,, oo = 13 0 
iling ss ~« Kw 8 
46 16 3 


Total oc ce ce 
Weight of tender in working order, 25 tons. 

The tractive co-efficient is 172. The leading and trail- 
ing wheels have a certain amount of side play, so as to 
give greater facility for running round curves, though the 
total wheel base is not more than other engines which 
have not the same side play. The coupling-rod from 
wheel to wheel is complete in itself, and all of them are so 
arranged as to be interchangeable. There are several other 
features of interest to which it is worth while to call atten- 
tion. For instance, the crank-shaft bearings are Qin. long, 
and there is a central frame with a 54in. bearing in equili- 
brium to take up the bending stress due to the coupling and 
connecting-rods. This gives a total bearing surface for the 
crank shaft of 23}in. The boiler is the same in principle as 
that adopted in the Greater Britain, which, after fourteen 
months’ work, has proved to be a step in the right direction, 
and has given no trouble whatever. This is, we believe, the 
first eight-coupled locomotive engine having a tubular boiler 
made in this country. 

It will not be outof place to state here that what is said to be 
the fastest run ever made on the London and North-Western 
Railway took place very recently. The Earl of Shrewsbury 
chartered a special train at Crewe to join the8.19a.m.at Rugby 
for London. In addition to the saloon in which the Earl 
travelled, a large 42ft. composite carriage and a brake van of 
the same size were attached to steady it, and the driver 
succeeded in accomplishing the distance from Crewe to 
Rugby—seventy-six miles—in an hour and eleven minutes 
running time, an average speed of a little over sixty miles an 
hour. But the pace in the last half of the journey was the 
quickest, the fifty-six miles between Stafford and Rugby being 
covered in forty-two minutes, or exactly eighty miles an 
hour. The engine used was the Charles Peace, one of the 
coupled type. 
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CHEMIN DE FER DU NORD PROFILE BETWEEN PARIS AND AMIENS 
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HIGH RAILWAY SPEEDS IN FRANCE. 





exceptionally rapid running by the express trains of the | with very little variation above or below. 
Northern of France Railway, and more particularly as the | water level, also, was also regularly kept up. 


result of the introduction of M. du Bousquet’s system of com- | quickly without any slip, the first five miles up gradient were | 
pound locomotive on that line. | covered at 38 miles per hour; the 17 miles succeeding—to 

It was in our issue of September 23rd that we published | Breteuil—were mounted at an average of 554 miles per hour; 
the note from our correspondent indicating that the new | and the remaining five miles, up an incline of 1 in 250 to 
engines were less speedy than the old. But more recently | the Gannes summit, were completed at 49} miles per hour. St. Denis 
the same writer accompanied one of the compound engines | The first falling gradient then succeeds, and is continuous to 
attached to an ordinary train, and had every opportunity of Creil, a distance of 23 miles—covered easily at 60 miles per 
seeing that these engines are more than capable of the | hour; after which follow a series of gradients rising 1 in 200 
maximum speeds at which the Northern trains are allowed | as far as Survilliers—13 miles—and which were mounted at 


| to 800 metres radius. The engine, No. 2122, was coupled on 
at Amiens, and the boiler pressure of 1701b. was maintained course of construction. 
Mention has previously been made in this journal of | by frequent and light firing from commencement to finish, 





Over & dozen locomotives of the same type are now in 





| Times. Distances 
The normal | : a 
A | 1. m. Miles. 
Getting away | Ree ok4ts i ab oe Ga ee 
<— 412 5°3 
a 430) . 17 
| ME as <6 20 at hl a6. be e@ eo 4°7 
| Cc ieb. ao ee oe gs ae hae” on 23 
| Survilliers 5 18 13 
5 27 16 
Paris terminus 5 3ih 2°5 
81°5 


In special experimental trains not conveying passengers 


to run. | the speed of 54 miles per hour. From this point the road falls falling gradients.” have run at 81 miles per hour on the 
The regulations of the Northern Railway fix the extreme | all the way to St. Denis, in the neighbourhood of Paris— 8 i 


limit at 75 miles per hour, but at the same time the | 16 miles, cleared at the average of 684 miles per hour—and 
drivers are advised not to exceed 70 or 72. The train referred | the 24 miles intervening before the Paris terminus is reached 
to left Amiens at 4.4 p.m., October 29th—21 minutes late— | were run over with closed regulator at a stopping speed of 


with a train of nine coaches weighing 100 tons, and covered the | 283 miles per hour average 
distance to the Paris terminus—814 miles—in 1 hour 27} | 








CHICAGO EXHIBITION.—The Royal Commission for the Chicago 
Exhibition are arranging for a series of introductions to the dif- 
ferent sections of the Catalogue of the British Section. Amongst 


n the last descent the highest speeds of any portion of | those who have promised to contribute articles are: — Sir 


minutes ; the arrival being at 5.31}p.m.,or five minutes behind | the route were attained. Between the eighth and seventh | Douglas Galton, on ‘‘ Railways ;” Prof. Francis Elgar, ‘“‘ Ships and 
the table time. This gives, therefore, an average speed of | miles 75 and 74 miles per hour were made, with the | Shipping ;” Prof. Roberts-Austen, ‘‘ Metallurgy ;” Prof. Le Neve 


55°6 miles per hour for the whole distance, or allowing a | regulator slightly closed and the admission 


to the high- | Foster, “‘ Mining ;” Mr. W. H. Preece, ‘‘ Electricity ;” Mr. Ernest 


half-minute for the slowing up, in round figures 56 miles | pressure cylinders 40 per cent. and to the low-pressure 70 per Clarke, ‘ Agriculture ;” Mr. Thistleton Dyer, ‘* Horticulture ;” 


per hour. 


| cent. of their openings, pressure in the receiver being 16 1b. Prof. Ray Lankester, ‘‘ Fisheries ;” Mr. R. Marston, “ Angling ; | 


In order to give an idea of the work done in such a run | At no portion of the route was steam admitted direct to the Sir George Birdwood, “India ;” Mr. Fuller Maitland, ‘‘ Music ; 


we illustrate in section that portion of the route covered, | receiver. The movement of the engine at all speeds was 


Mr. H. Graham Harris, ‘‘ Engineering ;’ Capt. Abney, ‘* Photo- 
t 


: A : een ;” Mr. Regina assistant secretary of the Statis- 
showing the character of the gradients encountered; and at | very steady, due to the bogie and to the equalised distribution Sm. hag eS ee The menezal introduction 
the same time below the frequency of the curves—at least, | of the work of the cylinders and of also the weights of | to the Catalogue will be written by Sir Henry Trueman Wood, the 


secretary to the Royal Commission.— The Atheneum. 


between Amiens and Gannes—where they are from 2000 down ! reciprocating parts. 
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LETTERS TO THE EDITOR 
(Continued from page 555) 


THE INSTITUTION OF CIVIL ENGINEERS, 


§ir,—I have been much interested lately by the correspondence 
in your columns on the education and examination of engineers. 
Unquestionably at the present time engineering as a profession 
suffers very considerably by having no pe someon standard exami- 
nation which an engineer can } poe. and the passing of which would 
place his qualifications beyond question. In this respect he is con- 
siderably worse off than the doctor, the lawyer, or the parson, 
although the education required by the engineer is at least equal 
to that of the former, and of a considerably higher standard 
that of the two latter. To all intents and purposes the examina- 
tions mentioned in your correspondence cover nothing more than a 
fair general education, and are no qualification at all from astrictly 
engineering point of view. What is really wanted is the establish- 
ment of really pow examinations by a combination of the 
Institutions of Civil and Mechanical Engineers, the passing of 
which should carry the right of admission to the various grades of 
these institutions, 

At present the only qualification that an engineer can obtain is 
the admission to one or other of these institutions, and in reality 
this is no qualification at all, as the admission is almost entirely a 
matter of r dation by bers, and has but little to do 
with the abilities or knowledge of the applicant, This plan of 
admission is about the worst that can be imagined ; it is if any- 
thing worse than purchase in the army, and its inevitable result 
is that in too yo | cases the fool with sufficiently powerful 
backers gets in, while the engineer with ten times his experience 
and ability is kept out. 

The result of this is, of course, that the membership of these in- 
stitutions is gradually becoming to be looked upon with suspicion, 
and not as by any means the guarantee of efficiency that it ought 
to be. Ina new country like this we have far better opportunities 
of seeing this than you do at home. Here nothing is taken for 
granted, and no matter how many letters a man may be entitled to 
place after his name, he is very soon discredited if his performance 
does not come up to promise. It is on this account that the 
Institution of Civil Engineers became positively discredited in this 
country, owing solely to the blunders of sundry well-meaning men 
who, in the early days of the mining industry, took up work for 
which they had absolutely no qualifications, and which they 
obtained solely on the strength of their connection with the Institu- 
tion. The Institution of Civil Engineers has a Royal Charter, and 
has a public duty to perform, and yet it is to all intents and 
purposes a close corporation of the worst type, to which admission 
can only be obtained by the recommendation of its own members, 
a port of entry clearly open only to those who can command the 
necessary interest, and almost independent of qualification. 
It is well enough understood now-a-days that mere apprentice- 
ship and a year or two in the drawing-office will not make an engi- 
neer, and almost any engineer in practice will be able to call to 
mind cases of men who are A,M.I.C,.E.’s and M.I.M.E.’s who will 
never be capable of doing anything better than second draughts- 
man’s work, 

A most pernicious system is that of engineers, chiefly in cases of 
manufacturers, who put their articled pupils into the Institution 
almost as a matter of course, and as a part consideration for the 
premium paid. The necessary recommendations are easy to 
obtain, and the requirements of the Council are thus fulfilled. 
This state of things is not only unsatisfactory and bad for the 
reputation of the Institution itself, but it is manifestly unfair to 
the engineer who is unable to command the necessary interest, but 
who may be superior in attai ts, One inst to prove my 
case, and I will take no more of your valuable space. 

An engineer here recently applied for admission to the Institu- 
tion of Mechanical Engineers. His qualifications were briefly as 
follows:—Articled to civil engineer in 1877, a large and well- 
known firm having establishments in London, Paris, and Brussels. 
He was with the Brussels branch. At the same time was in work- 
shops there, In 1881 went to a large firm of mechanical engineers 
in England, and remained with them for ten years. Then came to 
South Africa to represent the firm, and did so for four years, 
This firm had twice offered to put him into the Institution, and 
had sent him the papers for the purpose. Then left them to 
practice for himself, and has done so with success, Has had a very 
varied experience in machinery of all kinds, in manufacture, erec- 
tion, arrangement, and working. Is consulting engineer to nine 
large companies here, whose machinery would value nearly half a 
million of money. Has written many papers on technical matters 
of admitted, and some of them locally of standard value. Was 
selected as chairman of the most important conference of engineers 
ever held in South Africa. Has laid out, specified for, and 
superintended some of the largest plants in the country. The 
application for membership was refused, but it was suggested that 
ne should apply for an associateship, a suggestion which was of 
course declined with thanks, :: 

No better evidence is needed of the necessity for re-modelling 
the conditions of admission to these institutions, and doubtless 
sooner or later it will have to be by examination. Such examina- 
tion must, however, be a practical one, not merely mathematics 
and theory. MINING, 

Johannesburg, S,A.R., November 19th, 











ENGLISH VU, AMERICAN LOCOMOTIVES, 


Sir,—Before replying to your own article, I should like, with 
yous permission, to say a word or two in answer to Mr. Thompson. 
n the first place, if I understand him rightly, he tells me that we 
do not want such powerful engines as they run in America in this 
country, and, further, that, though we do not want them, we have 
got them already. I leave these two statements to answer one 
another. Secondly, he drags across the scent the red herring of 
iy ag accommodation, though what platform accommodation 
as to do with the matter I am at a loss to conceive. No one, that 
I am aware of, ever proposed to stop the Scotch express at Little 
Peddlington, whether it be run in one portion or in two; and the 
platforms at Willesden, Rugby, Crewe, and so on, must be—speak- 
ing off-hand— long enough for atleast thirty coaches. Needless to 
say, I never suggested trains of thirty coaches any more than I 
suggested the amalgamation into one train of the 10 and the 
10.10 and the 10.30, But Mr. Thompson’s sentence about the 
Bletchley connections is my best justification for refusing to do as 
you invited me, and to discuss the North-Western service in detail. 
I do not know, and I have no means of knowing, whether the 
North-Western lays any stress on the fact that the 10.10 picks up 
at Bletchley for the 10.30; but I do know that the 10.30 was put 
on, not to accommodate the Bletchley branches, but because the 
train got too heavy for one English engine. I know further that 
the engine which runs the Empire State Express could keep time 
with eight North-Western 8-wheelers—and if I mistake not, for 
the best i of the year; if the Furness coaches were otherwise 
arranged for, the whole of the Scotch traffic might be kept down to 
that figure. If Mr. Thompson had done me the honour to read 
what I said about foreign locomotives before he answered, I should 
have been obliged to him. I did not say a word as to those foreign 
countries which make their own engines. What I did say was, that 
foreign countries which buy their engines and do not make them, 
used to buy them in England, but now-a-days buy them elsewhere, I 
do not expect our builders to pete with German builders in 
Germany, or with Swiss builders ‘in Switzerland; but I do think 
that, if they once had the trade of Holland, and Sweden, and 
Ital 7, aud have lost it not to natives but to other foreigners, it 
implies something wrong with our arrangements. Mr. Thompson 
thinks that the extra cost of labour and carriage is against us. 








Perhaps he will tell us whether it was ey dee 4 or low steamer 
rates which took the contract for the New South Wales engines to 
Philadelphia. He speaks of the ‘universal admiration expressed 
for the British exhibits at Paris in 1889,” and I myself well 
remember the pride with which I took a party of French friends 
to see Mr. Johnson’s Midland “ single,” to my mind the most 
beautiful type of engine I ever saw, and the satisfaction with which 
I contrasted its appearance with that of an adjacent engine of the 
Orleans Company, which an American characterised with more 
accuracy than civility as ‘‘ just like a darned great brewery.” No 
doubt the foreign admiration was both genuine and deserved, but 
1 recall another occasion when ‘‘all the world wondered” at an 
English exhibition—it was the ‘‘ Charge of the Six Hundred ;” and I 
am not wholly satisfied that the driver of a clumsy-looking, yy 4 
built, and badly-groomed American engine might not apply to Mr, 
Johnson’s beautiful exhibit the famous words, ‘‘ Magnificent but 
not war.” 

And now, Sir, to turn to your own criticisms, I must not go 
through all the points again ; we have really got no further than 
that you do not agree with me. Of course I regret it, but I have 
no hope of changing your opinion, One or two misconceptions, 
however, I must point out, You say that the Great Northern 
engines haul 240 tons. No doubt they do, but at what speed? I 
am sure you did not mean to imply—though your article looks like 
it—that any Great Northern train, running at a speed of over fifty 
miles an hour, including stoppages, weighs 240 tons, or anything 
like it. Take the train you instance yourself. The first portion 
of the night mail weighed 240 tons on the night of the Thirsk 
accident, but it is allowed from Perth to London 12 hours and 
5 minutes, I am aware that this includes a wait of an hour and a- 
quarter in Edinburgh, but even so, what comparison is possible 
between this train and the Empire State Express, which runs the 
almost identical distance from New York to Buffalo in 8 hours 
and 40 minutes. Again, you ask me if I know any instance where 
lines have been doubled simply for passenger traffic; and further, 
why I propose to compress the 9.45, 10.0, and 10.15a.m. ex King’s 
Cross into two trains in order to leave the line empty, when at the 
same time I set my face against increase of p Z ileage. The 


STEAM TRIALS OF A DANISH CRUISER. 


Sir,—We beg to hand you herewith copy of a letter we have 
received from Captain Nielsen, director of naval construction of 
the Royal Danish Navy, giving details of the steam trials of the 
Danish cruiser Geiser. 

This letter reached us on the 30th ult., but, as you will see from 
the last paragraph, we were debarred from publishing it without 
the sanction of the Minister of Marine. The necessary sanction 
reached us this afternoon, and in view of the great public import- 
ance of a really successful steam trial, full measure and running 
over, we trust you will find room for Captain Nielsen’s letter in 
THE ENGINEER. JOHN I, THORNYCROFT AND Co., 

Church Wharf, Chiswick, London, W., December 14th. 


** Lobe, No. 1445. 
‘ Direktoren for Skibbygning og Maskinvasen, 
Orlogsvoerftet, den 28th November, 1892. 

‘*Gentlemen,—I hereby have the pleasure of sending you the 
details of the steam trials of the Danish cruiser the Geiser. 

‘*The machinery consists of two sets of triple-expansion engines 
and eight water-tube boilers, arranged in two boiler-rooms, with’ 
four stokebolds and two funnels, as shown on the accompany- 
ing photo. The cylinders are 19in. by 30in. by 50in., with 
18in. stroke; the engines are vertical and drive each a Thorny- 
croft screw propeller, having forged blades of metal. The 
diameter of the screw is 8-5ft., and the pitch 7°59ft. The total 
tube surface of the boilers is 12,100 square feet, and the total 
grate area 171 square feet. 

‘You are acquainted with the arrangement cf the boilers, 
steam collectors, and pipes, &c., as well as the material we have 
chosen for the boiler tubes, viz., steel tubes in the outer and 
inner rows, and brass tubes in the intermediate rows. 

‘* The steam trials took place in the Sound at Copenhagen, and 
consisted of a six hours’ coal consumption on trial, an eight hours’ 
sea omg trial, and a four hours’ full power trial. 

“The mean results of the trials are as follows :—English 
weights and measures, temperatures in the Centigrade scale :— 





instance is an unfortunate one for you, because the Great Northern 
has just been doubling outside King’s Cross, where the traffic is 
almost wholly passenger, and one main reason for its doing so—if 
I remember right, Sir Henry Oakley told me the cost was £150,000 
for half a mile—was to let out the local trains which are blocked 
back by the group of expresses starting about 10 o’clock in the 
morning, and again at 5.30 and 5.45 in the afternoon. 

No one is better aware than I am that railways all over the 
Continent were at the beginning built, equipped, and worked by 
Englishmen ; but I am also aware that we have absolutely lost the 
business now. It would be unreasonable to expect that we should 
have kept natives out of the business in great countries like 
France and Germany; but if we have been crowded out in small 
countries like Holland, and Italy, and Sweden, which do not 
manufacture their own engines, not by natives, but ~ other 
foreigners, I confess to thinking that it is at least conceivable that 
we ourselves are not wholly free from responsibility for this result. 
I confess, further, to having some difficulty in reconciling your 
views in railway matters with those you have expressed as to 
marine engineering. Our marine engineers have certainly not 
stood still. The Campania is at least somewhat in advance of the 
China, yet you tell us that Englishmen have not gone far or fast 
enough, that our continental rivals are catching us up and passing 
us, When itisa question, on the other han, of locomotives, you 
tell us that the Great Northern engines are more than twenty 
= old, but that ‘‘ it seems certain that, on the Great Northern 

ilway at all events, all has been done that can be done, and Mr, 
Stirling and his directors have nothing to learn from the United 
States.” In the face of that statement, remembering that the 
United States has half the railway mileage of the ae | all I can 
say is, that if, as you tell me, “a section of the American Press is 
always blowing horns and exulting over American achievements,” 
they at least are not without distinguished examples in the mother 
country, who, in spite of the ‘‘ reticence” which, as you tell me, 
characterises the English engineer, seem to blow their own horns 
in anything but ‘‘a very unostentatious way.” 

One word more. You say that I am either unable or unwilling to 
obtain accurate data concerning the work done in Great Britain. I 
have a good deal of experience of the uniform courtesy and kind- 
ness of English locomotive superintendents ; but I am not prepared 
te presume on it so far as to ask them to work out for me statistics 
to prove their possible inferiority in any point to their American 
colleagues, But I would suggest with great deference that if THE 
ENGINEER would procure and publish for English railways statistics 
such as I have given for American ones, they would be of consider- 
able interest to your readers. If they should prove me entirely 
wrong in believing that in certain points the Americans are forging 
choot of us, no one will rejoice more unfeignedly than myself, I 
confess that I have seen the palm for speed, which England has 
held unchallenged since the torent of railway history, trans- 
ferred in this last year or two to the United States, with something 
like the same pang that I should feel if the English flag were hauled 
down at Halifax or Bermuda ; and this feeling of mine is, I venture 
to believe, shared by not a few of your readers, W. M. A, 

December 19th, 





Smr,—I really think it is time that someone should deal in your 
correspondence columns with the statements of ‘‘ Progress,” 
which are extremely unfair—I will not say to locomotive super- 
intendents alone, but to English engineers. If ‘‘ Progress” was to 
be believed, private firms never make a mistake. What does 
‘* Progress” say to the following facts: Some yearsago, not many, 
a number of very heavy tank engines were ordered for an 
English railway. The specifications were prepared by the super- 
intendent of the line, and contracts were let to two firms. I 
enclose you their names and that of the line, but for obvious 
reasons not for publication. The engines built by one firm gave 
perfect satisfaction from the first. The engines made by the other 
had to be almost rebuilt, and in the end £200 was docked off the 
price of each to pay for the work done in the shops of the railway 
company, Now suppose that these faulty engines had found 
their way to the Colonies, how powerfully they would redound to 
the credit of English engineers? I send you, but not for publica- 
tion as far as names are concerned, particulars of another engine 
built in England by a totally different firm, which was found on 
delivery to have its leading and trailing axles jin. out of parallel, 
to say nothing of frames not flat, and a fire-box not square. 
The engine was ordered for one of the Colonies, the first of 
several, It had to be nearly rebuilt before it was sent out. 
Nothing but the vigilance of the exporter avoided what would 
have been a catastrophe. I shall say nothing about the 
—— under whose eyes the engine was supposed to be 
built. 

I mention these facts just to show “ Progress” that all loco- 
motive builders are not superior in attainments to locomotive 
superintendents. I have no reason to doubt that the principals in 
all three firms were perfectly honest, but the methods of two of 
them were inadequate, 

There isa feature which ‘‘ Progress” conveniently forgets to say 
anything about. It is that the private builder knows nothing 
about repairs or the running of engines ; he builds them, he does 
not use them. But the locomotive superintendent has to use them, 
and he acquires in this use an experience which is of the utmost 
value to him, 

’ The letters of “ Progress” bear internal evidence that he is an 
amateur. He possesses, no doubt, some knowledge of locomotive 
engines, but none of the practice, either of the running shed, or the 
works of a private firm. I advise him to make inquiries, and 
When he has done this he will, I fancy, 

A MAN IN A RUNNING SHED, 


obtain information. 
change his opinions, 
December 20th, 











Coal con- | Sea | Full 
sumption| speed power 
trial. trial. trial. 
Date of trial .. .. .| Oct. 27th | Nov. 2nd | Nov. 5th 
Duration of trial .. 6 hours | 8 hours | 4 hours 


Displacement of ship on trial |. -| 1265 tons | 1259 tons | 1276 tons 








Steam pressure in boilers .. .. .. a 167°0lb. | 176°Olb. | 177°6 Ib. 
Steam pressure in high-pressure valve | 

Chest 4. 2. 1s ce ce ne oo ce] BOOED: | 166°9 ID. | 164°OIb. 
Steam pressure in first receiver | 56°61b. | 70°0 Ib. 75°0 Ib. 
Steam pressure in second receiver .. 5°4lb. | 9°51b. 13°0 Ib. 
Vacuum ABATE CES 26°5” | 25-8" 2571" 
0 ee ee ee eae {ee } 0°57” 0°81” 
Revolutions of fans per minute _ 475 571 
Ratio of cut-off Pate 0°48 0°54 0°68 
Mean pressure in H.P. cylinders 38°61b. | 46°41b. | 52°2 Ib. 
Mean pressure in I.P. cylinders 24°7lb. | 30°8lb. | 36°41b 
Mean pressure in L.P. cylinders .. ..| 10°Olb. | 12°0)b 14°6 Ib. 
Mean revolutions per minute of maip 

engines na aes oe. ae. jam oe 204°7 227°9 250°6 
Collective indicated horse-power .. 1744 2422 3157 
Mean temperature in forward funnel 217° C. 242° C. 7° C. 
Mean temperature in aft funnel --| 226°C. 250° C. 331° C. 
Mean temperature between boiler tubes : F 

Stokehold I... ine’ “| oe | Sei eee 

Stokehold II § Btarb 400°C. | 501°C. | 517° G 

iuie ( Port 361° C. 455° C. 521° 

Stokehold III a > BR + es 

tae ‘ort 354° 442° 483° 
” Starb. 833° C 429° © 500° C 
Stokehold IV... a a 4 
or vie Port 887° C. 493° C. 540° C 
Total coal consumption on trial: F 
Stokehold I... .. ..{ Po” “| S1e0tb. | 49001. | $160 Tb 
f Starb. 2360 Ib. 4290 Ib. 3020 Ib. 

Stokehold I... (Bort, 28401b. | 40101b. | 28101b. 

tar 2820 Ib 4170 2789 Ib. 

Stokehold IIT. am 

ae Port 2210 Ib. 401b. | 2760 1b 
Stokehold IV. Btarb a 2810 Ib 3040 Ib. | 2900 1b. 
pect Séeryl cane ‘ort «-| 23101b. 42701b. | 2990 1b. 
Coal consumption per hour in all} 

BOON a 6a Me, 104. ioe ne hes a | 3045 Ib. 4309 lb. 5895 Ib 
Coal consumption per hour per I.H.P. ..) 1°75 1b. 1°77 Ib. 1°87 lb. 
Coal consumption per square foot grate 

MO. ae oe ks aw te oe ce (on) SO. | SSM 84°5 Ib. 
ee ae ee eee «| 14°34 16°00 iw-4 








“Notse.—Stokehold No. I. is the foremost stokehold ; No. IV. the after- 
most. 

‘* The temperatures referred to in the above list were measured 
by means of graphite pyrometers, one at the base of each funnel, 
and one between the boiler tubes on one side of each boiler, at the 
same place in which the pyrometers were put on the trials with 
our experimental boiler, the results of which you received last 
year—my letter dated June 29th, 1891, No. 891. 

‘* During the trials the boilers worked most excellently. Steam 
was kept with the greatest ease; the steam generating power 
could be regulated nearly immediately to suit the steam consump- 
tion of the engines by means of the stop-valves on the steam pipes 
of the fans. At the end of the sea speed trial, for instance, we 
forced the engines up to 3314 indicated horse-power in a few 
moments, after having steamed over seven and a-half hours with 
an air pressure of about 0’6in., and could keep the steam at this 
high horse-power with an air pressure of about lin. 

‘*When going full speed we often stopped the ship immediately, 
and we could bring the ship up to full speed in a few minutes, it 
being not necessary to take any regard whatever to the boilers, 
these being able to stand all sudden changes of temperatures. The 
boilers never primed, neither during the highest forcing nor 
during sudden changes in these working of the engines. The great 
ease with which steam is formed in the boilers was most apparent 
on a trial at whYch we tried how quick steam could be raised. The 
temperature of the boiling water was 13 deg. C. when fires were 
lighted, and the gauge glasses three-quarters full. Fires were 
lighted at 8h. 30m.; centrifugal pumps and fans were started with 
8 lb. pressure in boilers at Sh. 54m.; steam pressure, 401b. per 
square inch at 9h. 4m.; steam pressure, 120 1b. per square inch at 
9b. 1lm, At this time the engines were sufficiently warm to start 
them, and the ship put to sea at 9h. 13m. 

“ Thus the Geiser can be under way in less than three-quarters 
of an hour after lighting the fires; it could be done in less than 
half an hour if it were possible to warm the engines sufficiently in 
this time. 

‘* Another great advantage which your patent boiler possesses 
is its small weight as compared with ordinary boilers. This can best 
be seen by comparing the weight of the boilers in the Geiser with 
the weight of the boilers in the cruiser the Hekla. This cruiser has 
exactly the same engines as the Geiser, and its six low cylindrical 
boilers are proportioned to the same horse power—3000 indicated 
horse-power—as the Geiser, both ships being of the same type 
and displacement. 








Hekla. Geiser. 
Boilers with pipes, feed pumps, uptakes, funnels, 2 








and all other fittings in the boiler-rooms.. .. . 20°2 .. 908 
WHGE SRS as wa es ss ee es es cs OW ee 
168°2 108°2 


‘*Thus 60 tons, or over one-third of the total weight of the 
boilers in the Hekla, are saved in the Geiser. 

“ Enclosed you will find a drawing with two curves connecting 
the temperatures between the boiler tubes and the temperatures 
at the base of the funnel with the degree of forcing—coal per hour 
per square foot grate—the different points on the curves being 
taken from some steam trials with boilers of nearly the same design 
as the Geiser’s 

‘*T have sent you these particulars for your own information, and 
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beg you not to publish in newspapers anything connected with 
these trials without the sanction of the Minister of Marine. 
** Yours, &c., “ K. C. NIELSEN, 
** Messrs, John I. Thornycroft and Co., Chiswick.” 





ATTAINMENTS REALISED IN QUARTERMAIN’S AEROTRANSITOR. 


Sir,—Among your numerous readers I know many will be deeply 
interested to learn the attainments realised in flying machines up 
to date, and with your kind permission I will describe some. 

The mathematical errors which have crept into the science of 
flight concerning —— required to develope an upheaving force 
competent to supply a lift value equal to weight of load employed 
to maintain such supply, and to withstand theactive influence of those 
forces, have so much biassed the minds of thoughtful men, that after 
several years’ consideration they have turned from it in despair, 
leaving the general public in possession of the old story that man 
never was made to fiy, and that birds only do so because ‘tis 
natural. Hence we are carried back to the ancient times of the 
wisest of men, and true enough know not the way of the eagle in 
the air, or that nature designs it to teach us the way. 

It is a mathematical error to fix the point of effort at centre of 
bird’s wing surface, which persuades us that birds are doomed to 
exert l-horse power thereat to lift 1lb. weight of body, or that 
man must exert about 30-horse power to prevent his weight and 
that of machine of some 3501b. from falling, as though 400 Ib. 
must necessarily be constantly lifted fully 83ft. per minute to be 
sustained at all. The centre of wing is convenient for averaging 
the distance through which it is propelled to obtain a certain 
resistance at a fixed velocity, but nothing more. For in successful 
flight there are three forces, which must harmonise in their opera- 
tion, and whatever deficiency there is in power can within certain 
limits be made good in space through which it operates, and what- 
ever deficiency there is in upheaving force must be made good in 
lightness of load or its lift value through 
space. These forces operate in the follow- 
ing manner, where a is axis of wing— 
similar to rowlock of boat—P the power, P 
applied 6in. therefrom through 6in. stroke 
to counterbalance A exerting double the 
resistance 3 ae oe —re from “4 
and lifting W, weight o y or " 
through a similar or equal distance, unless WwW 
the weight power of load is ample to with- 
stand the influence of their action and firmly keep itself down ; if 
not, it must yield to ascensive force and pes its lift value, both 
approaching axis in portion to lift value of power through greater 
or less space. 

From this it is clear that the point of application of power is the 
only fixed point in all flying animals or machines, whether their 
flight be perfect like swallows or imperfect like poultry, many of 
which labour hard in flying up to roost. 

The other two forces are involuntarily adjustable to energy 
exerted. The upheaving force approaches nearer the wing axis in 
proportion to weight of load and strength of energy exerted, and 
governs flight in hovering like insects, soaring like larks, or 
gorging animals like vultures. The holding force, or deadweight 
of body, is lifted through more or less space, if lifted atall, in pro- 

rtion as the ascensive force approaches the wing axis, from which 
it is evident that the ascensive force may approach the wing axis 
so near, if | is too heavy, as to be unable to raise the load 
through little or any space, but merely to lighten it, as in the swift- 
running ostrich or in some flying machines which cannot leave the 
ground. The remedy for all such machines is to cause the three 
forces to harmonise by a judicious = of surface to weight 
and power, for gravity will govern these forces, which in my 
model are so balanced that ladies can work the four wings, con- 
taining 90 square feet surface, easier than a man can lift a single 
wing up and down simply with his hand without the mechanism. 

Elm Cottage, Maypole, Bexley. W. QUARTERMAIN, 





STEEL SHOT-GUN BARRELS, 


Srr,—I enclose a sketch of a steel shot-gun barrel—12 bore— 
which has recently burst. It belonged toa friend who was firing 
rapidly in a warm pheasant corner, and the result shows plainly 
that these steel barrels are not safe. These tubes are, I assume, 
solid drawn. The n was made in Birmingham, and was 
high-priced. If it is of any interest as showing the behaviour 





of steel when a moderate charge of 48 grains of Schultz powder 
and 1} oz. of shot are used, I should be pleased if you would insert 
a cut of it in your valuable paper. Much has been written on steel 
barrels, but the subject still requires some powerful writer to draw 
the attention of sportsmen to the dangers encountered. 


Manchester, December 12th. CARTRIDGE. 





THE OCHTA TRIALS. 


Str,—In THE ENGINEER of the 16th inst., describing the recent 
competitive tests of armour plate by the Russian Government, I 
observe that you say that the St. Ch d plate d be 
Harveyed. While the St. Chamond plate was undoubtedly 
superior to all the others, I beg to say that it was not Harveyed. 
All Harveyed plates smash the projectiles into fragments, which 
was not the case with the plate in question, excellent as it was. 
I trust that you will make the correction. R 

EpwIn M. Fox, 
Representative in Europe of the Harvey process. 
5, Waterloo-place, London, S.W., 
December 17th. 





THE FUTURE OF THE ATLANTIC. 


Sir,—Perhaps Mr. John Batey will be kind enough to explain 
by what method of reasoning he bas arrived at the conclusion that 
an ocean greyhound, averaging 20 knots, can accomplish the 2700 
miles between Galway and New York in 4 days 21 hours, 

From Queenstown to New York is 2780 miles, and recently the 
City of Paris, averaging 20°7 knots, took 5 days 14 hours 24 minutes 
to cover that distance. I am afraid that Mr. Batey’s calculations 
are too erratic for the ‘‘ cold-blooded, apathetic Briton;” they 
must be left to the appreciation of the enthusiastic Teuton. 

Liverpool, December 15th. NorTH- WESTERN, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Compound locomotives.—Nearly all the large locomotive building 
companies have built compound engines of their own design. The 
greatest number are the four-cylinder engines of the Baldwin 
Works, and the two-cylinder engines of the Schenectady Works, 
The Rhode Island Works have built two-cylinder and four-cylinder 
—the latter Johnstone’s system, with annular cylinders—engines, 
and the Brooks Works have built a four-cylinder tandem engine 
for heavy freight service, and a a engine for r 
service, The latter is of the ten-wheel type, i.¢., with six-coupled 


driving wheels, and a four-wheel leading truck or bogie. The 
leading dimensions are as follows :— 
High-pressure cylinder 17in. x 24in, 
w-pressure cylinder ase hl lS 
Driving wheels ..0 2. 2s os os cs oe co Of Sin. 


Driving-wheel base 13ft, 3in. 
Total wheel base .. oe 6s. 48 on te oe ee 
Se rr a) 
Weight on driving wheels.. oo ce co ¥6,000Ib, 
Weight ontruck .. .. .. 27,000 Ib. 
i era eee ae 
Boiler (j,in., }in., and yin. steel) diameter .. 4ft. din. 
SS Sree are FS 
Deen, member 4. ce 0c ce ce ce ce oe 
Tubes, diameter, Yin.; length .. .. .. .. .. 12ft. 
Smokestack, diameterinside .. .. .. .. .. Spin, 
Exhaust nozzle, single, diameter .. .. .. .. 44in. 
Ratio of high to low-pressure cylinder - 1tw28l 
Ratio of high-pressure cylinder to receiver .. 1to0 405 


Nicaragua Canal.—A convention has been held at New Orleans, 
including representative men from all parts of the United States, 
to promote the construction of the Nicaragua Canal under the 
control of the Government of the United States. The charter of 
the company which holds the concession from the Government of 
Nicaragua was granted by Congress early in 1889, but it left the 
company to its own resources in the raising of funds, and left the 
protection of the enterprise virtually to Nicaragua, which would be 
powerless to defend it whenever it might stand in serious need 
of defence. The grea 
left wholly to the control of the corporation under the protection 
of Nicaragua, would be that the corporation itself might pass into 
foreign hands through investments in its securities. It was for 
this reason that the Senate Committee on Foreign Affairs reported 
in January, 1891, the bill providing that the United States Govern- 
ment should guarantee the bonds of the Maritime Canal Company, 
and in return hold 70 per cent. of its shares in the Treasury, and 
exercise a distinct supervision and control over its affairs. This 
measure was accompanied by a unanimous report of the committee, 
presenting the reasons why a substantial control over the enter- 

rise was of great importance to the United States Government. 

e matter bas been in suspense for nearly two years, but there is 
little doubt that it will be taken up in earnest a% the present 
session of congress, and President Harrison in his message strongly 
favoured action being taken to forward the project. The company 
bas been making progress in its preparations and in the preliminary 
work of construction, by establishing er storehouses, 
barracks, hospitals, &c., at Greytown, dredging the bar and harbour, 
building a railway to the divide, and establishing a water supp! 
for the town. The route has been thoroughly explored, survey 
and mapped, and much of the work located, and care’ and 
detailed estimates have been made, the purpose being to start with 
a thorough knowledge of the conditions, instead of following the 
practice of the Panama Canal promoters, in commencing work 
without any knowledge of what they had to do, or how to do it. 

A New York terminal.—The Baltimore and Ohio Railroad will 
erect a passenger station and other works at its terminus on Staten 
Island, in New York Harbour, The station will be located on a 
deep-water pier, and will cost 150,000dols. It will be 100ft. wide 
and 150ft. deep. The pier is 2000ft. long on the river front, and 
its width varies from 1300ft. to 1500ft. The Baltimore and Ohio 
Railroad owns nearly two miles of water front on Staten Island, 
and plans have been made for improving all of this territory. 
Among the new improvements wil] be the erection of two large 
freight warehouses at St. George, each 75ft. by 600ft.; four ocean 
steamship piers, each 100ft. by 700ft., with slips 50ft. wide; at 
Tompkinsville, new shops; and a large freigh’ _ near the 
Arthur Kill Bridge, and a —— at Clifton. ese improve- 
ments will require an expenditure of at least 1,000,000dols, 
Large double-deck paddle ferry boats run between New York City 
and St. George. 








AUSTRALIAN ENGINEERING NOTES. 


(From our own Correspondent.) 

A NEW phase has been put upon the contract for iron pipes 
manufactured in the Colony of New South Wales. From repre- 
sentations made by Mr. W. Davis, of Wollongong, the Minister for 
Works has deferred taking further action in this matter until 
further investigation is made by that gentieman on the possibility 
of forming a company for the purpose of smelting ore to supply the 
pig iron necessary for the Fines required. The contract referred 
to is for the supply of 20,000 tons of pipes and castings required 
by the Public Works Department during the next five years. The 
conditions were that the pipes be manufactured in the Colony. 
The following tenders were sent in—prices quoted per ton :— 








Pipes and 3in. to Sin 9 to 18in. | 
castings. pipes. pipes. | Castings. 
£s.4a4. £42 /£84/) £84 
G. and C. Hoskin: - »~/8 26/714 8 |719 6 | 10 5 O 
Hudson Bros. .. .. .. .. 818 0 8 90 (8 2 6 | 1816 0 
Morris Bros. .. .. .. -. 8 710 712 2 8 710 | 12 710 
Pope, Maher,and Co. .. .. 8 510 710 0 |8 0 0 |13 0 0 
The ae ee also | } 
iven for impo. pipes | | 
p. © Stewart and Co. 2 wilt 6 8 = - | = 





The Railway Construction (Land Subsidy) Act of Queensland 
became law on September 16th. This Act makes provision for the 
laying down and working of railways by joint-stock companies, and 
authorises grants of Crown lands in aid of their construction. 
Lines approved by Parliament may be handed over to companies 
having a subscri capital of at least £1000 for every mile of 
railway to be made, and a paid-up capital actually available for the 
work, equal to not less than one-fifth of the subscribed capital. 
The railways are to be constructed on either of the following 
terms:—(1) The line to remain the property of the company for a 
fixed term not exceeding 50 years, and then become the property 
of the Crown; (2) to be taken over by the Government as soon as 
it is constructed; (3) to remain the property of the company 
subject to a right to purchase by the Crown within a time and upon 
terms to be defined by the contract. By way of payment or subsidy 
for the construction, maintenance, and working of the railways, 
the contract may provide for the grant to the company of Crown 
lands in fee simple. Every company will have the same powers 
and be subject to the same obligations as the Commissioners are 
with respect to the Government lines. Imported rails, fastenings, 
and iron or steel sleepers, required in construction will be admitted 
free of duty. 








AMERICAN NOTES. 
(From our own Correspondent.) 
Ngw York, December 14th. 


INDUSTRIAL activity throughout the United Siates has not 
declined. Prices continue pony regular in all markets. The 
railways of the country have about all the business they can do, 
especially the trunk lines. Increased railroad building is probabl 


test danger to which it would be subject, if set going again. 


—— 
ee 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

"CHANGE in Birmingham to-day—Thursday—indicated very clearly 
the near approach of Christmas, The attendance was restricted 
ironmasters evidently preferring to remain at home assisting in the 
completion of orders which must be got out before the holidays, 
The amount of new business about was exceedingly limited, and 
makers had fully anticipated this condition of things. The urgent 

uirements of some buyers for short supplies, necessitated quick 
deliveries from the works, and consequently ——— love Lome 
carried on during the past week fairly regularly. In many other 
cases, however, the works have only been run to find the iron. 
workers a reckoning for Christmas, and some establishments unable 
to do this have been entirely shut. 

The holidays at the ironworks will extend throughout the whole 
of next week at many concerns, and in some cases nearly a fort- 
night’s play will be taken. Specifications to complete orders 
booked last month are not —_ in coming to hand, and iron. 
masters erally carry very little work over into the new year, 
The holidays will be occupied in stocktaking and repairs to mill 
and forge plant, and it will generally depend upon the character of 
orders recei during the suspension what date the machinery is 
i In a few cases, the works producing common 
bars, tube strip, and hoops have some unexecuted orders stil] on 
hand, but it is a rare circumstance to find a maker with any satis- 
factory reserve, 

Export demand for manufactured iron is expressed very slowly, 
as is usual at this time of the year, and the orders that do arrive 
are generally for small parcels of mixed lots, District manufac- 
turers up to the holidays have been buying pretty well; but 
merchants report their stocks heavy, and state that, with pros 
for 1893 indefinite, it is not worth while bu » unless induce- 
ments are offered regarding price. Here and there makers are 
disposed to meet this demand of merchants in order to get busi- 
ness, and in such cases prices are closing the year easier. Orders 
are being taken by some producers at 2s, 6d. to 5s. per ton reduc- 
tion on a few weeks ago, and the minimum quotations for bars, 
sheets, strips, and some other descriptions of unmarked iron, all 
show ease to this extent. 

Sheets—singles—which were lately quoted at £7 to £7 5s. per 
ton, are this week quoted £6 15s. to £7; doubles likewise, which 
were priced at £7 5s. to £7 10s., are now quoted £7 to £7 5s,; 
while lattens are £7 15s. to £8. Common bars, which have been 
at a minimum of £5 15s, to £5 12s, 6d., now figure at £5 10s. 
upwards; while merchants’ bars may be had as low as £6 up to 
£6 10s., according to quality. In the same manner the price of 
e tube strip, which at the time of the existence of the Strip 

akers’ Association, acting conjointly with the Tube Makers’ 
Association, occupied a fairly good position on the market, has 
fallen 5s, per ton since last quarter-day, and the previous minimum 
of £6 is this week dec to £5 15s. Hoops are unaltered, and 
maintain their late price of £6 10s, 

The marked bar makers are firm in price, and will not accept an 
order under £8—a figure which has now remained unchi for 
nearly two years. One maker, when pressed for a concession this 
week, stated that he could not grant it without loss, with pig iron 
and coal at the present price, and that rather than do business at 
under present rates he would close the works. Boiler-plates 
have lately been in better demand, and some makers report 
increasing business in smaller plates for boiler tubes. 

Sheet iron makers, however, have been so much in want of 
orders, that while last week some mills were standing idle, others 
were making very short time. Demand in this department is 
lessened by the continued strike in the iron-plate working trade, 
which has taken off the market a considerable demand for stamp- 
ing and working-up sheets. Boiler plates are quoted at date 
£9 to £9 wg get ton by the list iron houses, but ordinary plates 
are to be at £7 to £8 for tank and railway rolling stock 
purposes, Structural sections of iron, such as large bars, girder 
plates, angles, tees, and special shapes, keep in rather active 
demand, and there is a heavy ton of contracts under execu- 
tion for railway stations, bridges, girders, and the like. 

It is gratifying to be able to report improvement in the shipping 
department of the galvanised sheet iron trade, The exports of 
this iron last month totalled 148,622 tons, against 11,422 tons in 
October, showing an increase of 3200 tons. The value was 
£186,898, against £14,063 in October, or an increase of £38,835, 
The best markets were India, which figured for 3450 tons, 
Australia 2677 tons, South Africa 1588 tons, Chili 1548 tons, and 
the Argentine 1434 tons. The shipments are, however, con- 
siderably below what they were this time last year, the difference 
of 2100 tons —— for by the continued quietude in the 
Australian dem: 

A new feature has been introduced into the pig iron trade, as 
December goes out, by the strike of ironstone miners in North 
Lincolnshire. The effect upon this market has been to immedi- 
ately firm prices of all descriptions of Midland pigs: and if the 
strike continues prices may rise 2s. 6d, per ton. It is understood 
that nine furnaces in Lincolnshire have been damped down, which 
only leaves the plants at a couple of the works blowing. Shortly 
it is anticipated that only about two to one 
cmaae dwene venga A stopped, makers ha 

incolnshire pigs are now i , makers have no 
stocks at the eos, and no new orders can be accepted. Prices 
of Lincolnshire pigs are, therefore, entirely nominal. 

If the dispute extends it may lead to the cl of furnaces in 
South Yorkshire and Derbyshire, in which event the situatien will 
become serious, Fortunately, the rupture has come at a time 
when finished ironmasters can afford to do without supplies for a 
while. But as the strike wears a very determined attitude, and 
has extended to the blast furnacemen, and has now practically 
settled down into a fight for unionism, some anxiety is expressed 
by Midland ironmasters lest deliveries of pigs should be stopped in 
the New Year also, Prices of Derbyshire, South Yorkabire 
Nortbampton, and Nottingham pigs are this week all stronger, an 
it is not possible as yet to + what the future may bring. The 
pig iron market is also by the continued improved state of 
the Gl wand Middlesbrough centres. 

In ordshire pigs business is marked by a steady output at 
the furnaces, but buyers are not eager to hasten supplies, current 
consumptive demand being small. Foundry all-mine pig iron is 
quoted 65s. to 70s., and forge qualities of all-mine 60s. Sales of 
medium and common pigs are reported rather under former rates, 
namely, 44s, to 45s, for medium and 36s, for common respectively. 
The number of furnaces blowing shows little change, and the make 
is kept well within the demand. In North Staffordshire seventeen 
furnaces are in blast out of forty built; in South Staffordshire, 
twenty-nine out of seventy-nine built; and in Shropshire, one out 
of five. Many of these furnaces, however, are old-fashioned, and 
would never, in any event, be blown up again. 

There is no great activity at date in the Birmingham machinery 
and engineering trades, though there is a fairly-good demand for 
small machine tools, Electric lighting machinery is in better 





next year. The pig iron output is slowly increasing. Heavy 
colons been feast within a few days for plate and structural 
iron and steel. Lovenetine and car builders are working full 
time, and orders are ——- The policy of anticipating re- 
quirements, so usual on this side, is not being followed up ; the 
hesitancy is not due to the expectation of lower or weaker ‘eo | 
but to the fact that agpantin. capacity is enormous, an 

sufficiently large to enable manufacturers to promptly meet all 
demands. The anthracite coal trade is active; the production for 
the year will reach 40,000,000 tons. For ten months the exports 
from the United States foot up 740,000,000 dols., or 11,000,000dols. 





in excess of the corresponding ten months of 189]. 


st than many paperah npn phenene = = a won) oes 
engineering firms are y wel ough other firms have 
— to coder reduce > aay of hende hem yr mtd Be 
and é e! are u sheep-s 
machines one tnieg work for some of the firms, The continu 
decline in the foreign demand is the great cause of the present 


quietude. With South Africa and India a fair business is doing by 
some shops in machinery for railway and irrigation works, and 
the Dutch East Indies are a good market for sugar plant and 
machinery. 

The falling off in the Australian purchases is, however, severely 
felt by many engineering establishments. Messrs. Tangyes, 





Limited, have been among the first to experience the lessened 
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in. All deliveries of 
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, but in gas engines and electric light plant an increased 
pale) is noticeable. Pumps, boilers, lifts, horizontal engines 
are also in y request, Belliss and Co, are execu 
some good Admiralty orders for compressed air m , stec! 
boilers, and electric light fittings, and Messrs, Youngs report 
themselves very busy on Government and orders for 
lifting and hoisting apparatas, James Archdale and Co, are quiet 
in lathes and in larger kinds of machine tools for export, but they 
are building machine tools for the great firm of Armstrong and 
Co., Newcastle. Grenfell and Accles are well e on 8 1 
machinery and upon screw-making and drilling machines. Taylor 
and Challen are reported to be executing orders for all descrip- 
tions of power Dae E 

Blaiberg and Marson, Limited, has been registered with a capital 
of £25,000 in £10 shares, The objects of the company are 
to acquire the business of engineers carried on by Joseph Blaiberg 
and Joseph Marson, at Bute Works, Birmingham, and to prosecute 
the business of mechanical, electrical, and general engineers, 
designers, constructors, and manufacturers of engineering and 
other machinery. 

Brown, Marshalls, and Co., railway rolling stock builders, Bir- 
mingham, have resolved to declare a half-year’s interim dividend 
at the rate of 10 per cent. per annum, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manches‘er.—The slightly improved tone noticed last week is still 
fairly well maintained, and there is a moderate amount of inquiry 
stirring in pig iron, with, if anything, rather a bardening tendency 
in prices. This, however, is due in some measure to special and 
temporary causes, the closing of one or two heavy ‘‘ bear” accounts 
having, for the time being, stiffened up Middlesbrough iron, 
whilst the cessation of production at most of the Lincolnshire fur- 
naces of course strengthens the tion of those makers who have 
iron to sell. No ly appreciable advance in prices is, however, 
obtainable in the open market, and there are still very low sellers 
for forward deliveries, As regards engineers, although in a few 
instances rather more work has been coming forward recently, 
there ie no material improvement generally, and in most cases 
establishments continue short of orders, whilst in the locomotive 
building trade, an extremely unsatisfactory state of affairs pre- 
vails. 

The Manchester Iron Market on Tuesday was moderately 
attended, and = the weight of business doing generally 
continues only small, fair transactions are reported in many quar- 
ters, and there would seem to be a very prevalent belief that 
prices have at last got to something like the lowest point. Makers 
are, as a rule, less eager to sell, and as they are apparently under 
the impression that some of the ‘‘ bear” operators in this market 
are largely oversold, they are rather inclined to watch the course 
of events. For Lancashire pig iron quotations remain on the basis 
of 44s. for forge, to 45s, for foundry, less 24, delivered Man- 
chester, with, however, only a very limited business still doing at 
these figures. For district brands quotations to a large extent are 
scarcely more than nominal. Derbyshire makers are still so heavily 
sold in other districts that they are indifferent about business here, 
and quote prices that are only paid in very special cases. With 
most of the Lincolnshire furnaces damped down, very few of the 
makers are just now quoting in the open market, and where they 
have iron to sell there is a tendency to harden prices, but buyers 
are not disposed to pay anything appreciable above late rates. 
Forge qualities could scarcely be sold at anything over 43s., but in 
foundry qualities 44s, to 44s, 6d., less 24, delivered Manchester, is 
reported to have been got, Continued firmness is noticeable in 
outside brands, and foundry Middlesbrough is not quoted 
anything under 45s. 10d., net cash, for A oy delivery Man- 
chester, with Scotch iron averaging 46s. 9d. to 47s, for Eglinton, 
and 47s, 9d. to 48s. for Glengarnock, net prompt cash, delivered at 
the Lancashire ports, 


Manufactured iron makers still report only a very slow business 
coming forward ; and with one or two North Staffordshire makers, 


who have hitherto been very firm in holding to their full list rates, 
having come down 2s, 6d. in bars, the position of local makers is 
being still further weakened. One or two of the Lancashire 
makers still quote £5 15s,, but £5 12s. 6d. represents more nearly 
the average selling price ; whilst North Staffordshire bars are not 
qu anything over £5 15s., and in some cases could be bought 
at a trifle less; Lancashire sheets remain at £7 2s. 6d. to £7 5s., 
and Staffordshire, £7 7s. 6d. ; hoops, £6 2s, 6d. for random, with 
53. extra for special cut lengths, delivered in the Manchester 
district. 

In the steel trade the market continues very depressed, so far 
as raw material is concerned, and hematites, if anything, are 
weaker, ordinary foundry qualities being obtainable at 553. to 

s. 61., less 24, and steel billets averaging not more than 
£4 6s, 3d. to £4 7s. 61. net cash, delivered Manchester. In steel 
plates moderate transactions have been put through, and*makers 
are showing more firmness in holding to their prices ; boiler- 
making qualities, delivered Manchester, are not now being quoted 
under £6 10s, to £6 12s. 6d., and offers recently made at under 
these figures have been declined. 

In the metal market only a slow business is reported, especially 
in all descriptions of steam fittings, and list rates for both brass 


and copper tubes have during the week been reduced jd. per Ib, 
Recently I briefly referred to the ve rae wa pa! progress 
being made on the various sections of the Manchester Ship Canal, 


and one of the most important pieces of engineering work—the 
swing bridge to carry the Trafford-road at Throstle Nest over the 
canal—has just been practically completed. This, I may state, is 
the heaviest swing-bridge in the country, the approximate weight 
of the entire structure being about 1650 tons, e bridge is 265ft. 
long, 30ft. deep, and 50ft. wide, and works on sixty-four massive 
cast iron rollers, hydraulic power being employed for operating the 
bridge, which was successfully turned into position last week. 

In the coal trade, except that in the better qualities of round 
coal suitable for house-fire p' there has been rather more 
doing in anticipation of the holidays, no material change can be 
reported, The lower qualities, suitable for iron-making, steam, 
and general manufacturing purposes, remain without improvement, 
and are a general drug on the market,«with many of the common 
coal pits not working more than three days per week, and extremely 
low prices are quoted to effect clearance sales, 7s. per ton being 
about the ave! selling price, although 7s. 6d. is perhaps the 
actually quoted figure. Engine classes of fuel still move off fairly 
well, notwithstanding the continued stoppage of so many of the 
cotton mills throughout Lancashire, and it is only in exceptional 
cases where colliery — are experiencing any serious diffi- 
culty in moving away their supplies; cheap lots are, of course, 
here and there offered in the market, but quoted prices are 
ogg ae well maintained, and at the pit mouth ave 6s, 3d. to 

9d. for the best qualities of burgy 4s, 9d. to 5s, 3d. for best 

qualities of slack, 4s, to 4s, 6d. for m ium sorts, and about 3s, 6d, 
yy remains i tisfactory posi 

e 8) le ins in a very unsa ition 

and Pree tenaee coal is offered froel at 8s, o ser ton, 

delivered at the ports on the ome although the better sorts 
generally are not quoted at less than &s, 6d. to 8s, 9d. per ton, 

Barrow.—The business in the hematite pig iron trade during the 
past week has been on a small scale, and orders are not ying 
evidence of increase either in numbers or in bulk. In fact, it 
evident that the trade in Bessemer iron, which is the staple output 
of the district, will fall off to a marked extent during the early 
part of next year. The output of the furnaces in the district is 
too large for the consumption, and stocks have increased in conse- 
quence, There is, however, no increase in the stocks of warrant 
iron, which remain steady at 38,913 tons, an indication that no 
business has been done in warrant iron during the week, Makers 





are quoting 47s. for mixed Bessemer numbers, net f.o.b., and 
holders of warrant iron are asking 46s, 44d. net cash, and buyers’ 
quotations are at 46s. 14d. The Barrow Steel Company has blown 
out one furnace this week and will blow out another next week. 
The Millom Company bas put one furnace in blast, There are 
now 40 furnaces blowing 36 idle: 

Steel makers are in no better position as regards orders, except 
in the case of a few parcel orders for heavy rails, There is not 
much inquiry for light or colliery sections of rails, Shipbuilding 
qualities of metal are still in slow request, Tin-plate bars are 
rather in better inquiry. Blooms, billets, and slabs, are very quiet. 
Orders for merchant steel are quiet. The works in this district 
are stopping a fortnight at Christmas, There is no variation in 
the quotations for the various descriptions of steel produced in 
the district. Heavy rails are still quoted at £4 per ton net f.0.b. 

Tron ore is in quiet request, and it seems probable that the con- 
sumption will be mena | decreased during the early part of the 
new year. Ordinary qualities of native ore are quoted at 8s, 64. 
to 93. per ton net at mines, 

In shipbuilding there is nothing new to report except the launch 
of H.M.S. Niger on Saturday at the yard of the Naval Construc- 
tion and Armaments Company. This is the third saegade cruiser 
built at Barrow under the programme of the Naval Defence Act 
of 1888, The first of these, the Jason, had very successful trials 
last week at Sheerness, The second of these torpedo cruisers, the 
Jaseur, is now being completed for delivery in the early part of 
the year. There are no new orders to report in shipbuilding. 

In coal and coke the business doing is smaller than it has been, 
but prices are steady, and East Coast coke is quoted at 18s, to 19s, 
per ton, delivered at West Coast ports, 

In the shipping trade there is a marked improvement this week. 
The exports of pig iron and steel from West Coast ports repre- 
sented 18,434 tons, compared with 13,578 tons in the corresponding 
week of last year—an increase of 4356 tons. Shipping this year, 
however, is shown to have been much less active than last year. 
The exports this year so far have been 689,691 tons, compared 
with 900,762 tons in the same pericd of last year. 

It is probable the Barrow flax and jute works, established twenty 
years ago, will be closed in consequence of bad trade and the 
absence of profits. Last Whitsuntide half the mill was burnt down, 
and it is questionable whether it will be re-erected. There are 
some efforts, however, being made at present to form a new com- 
pany to resuscitate the works and the trade in jute at Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AT the end of 1891 I expected that the trade of this district 
would gradually diminish in 1892, both in volume and value, It 
would have been pleasant to have found at the close of the twelve 
months that the result of business operations had been more satis- 
factory than was feared at the outset. But this is not the case 
of 1892, which closes with a smaller quantity of work in hand than 
has occurred for some years past, whilst the outlook for the future 
is decidedly discouraging, with a gleam of hope here and there. 

Iron has been very unsatisfactory during the year. In January, 
1891, the price was 623.; in April 57s. 6d.; in July 58s.; in Octo- 
ber 58s., which was also the closing quotation for the year. In 
1892 the opening price, 57s., was maintained until July, when it 
rose to 6d., dropping in October to 56s, The prices at the 
date of writing—December 2lst—are 53s. to 57s., according to 
brand. Common forge iron in January, 1891, was 42s.; in April 
40s.; in July 40s.; in October 43s.; and the end of the year 43s, 
In January, 1892, the quotation was 433., dropping in Apri! to 
41s. = at which figure it remained until after October, closing 
at 4 

The shipbuilding programme of the late Government has kept 
the mills of the three armour-plate works fully employed, but a 
very small balance of work is left for completion next year. 
Except for Russia, Spain, Holland, and the two Argentine vessels 
built by Messrs, Laird Bros., Birkenhead, all the armour work has 
been for the British Admiralty. The heavy armour for the eight 
large battleships is now practically finished, and the relatively 
lighter plates for the first and second-class cruisers have also been 
supplied. To do this in time the resources of the works have been 
taxed to the utmost, and the machine shops have been kept going 
from six o'clock on Monday morning until twelve o’clock on Satur- 
day night, and often on Sundays. All the fine and powerful 
machinery thus used continuously has worked without any serious 
breakdown, and it is to be regretted that in the near future it 


approach to improvement in the finished iron branches, and 
pros are anything but good for those we at our mills 
and forges, while founders are equally badly off. The better state 
of affairs for pig iron makers unfortunately has not been brought 
about by any real improvement in the industries which consume 
it, and before any revival in the pig iron trade can be genuine it 
should be preceded by improvement in the trades carried on by 
those who use the iron. The better demand for Cleveland pig 
is brought about by the difficulty in Lincolnshire, where the 
miners have struck, and the stoppage of the miners has 
caused the damping down of a number of the blast furnaces, 
This has compelled consumers of — in the Midlands, South 
Yorkshire and elsewhere, who have in accustomed to get their 
supplies from Lincolnshire, to buy from Cleveland, where they can 
get an iron similar in quality and almost as cheap, notwith- 
standing the | railway carriage. A many Midland 
orders have been booked this week, and this helps to keep up the 
prices, which often fall just before the Christmas holiday time. 
Another circumstance, which has had a stiffening effect upon the 
market, has been the advance in the prices of Middlesbrough 
warrants, but makers’ iron has not actually followed warrants up, 
because it is Leer that the rise is not likely to be maintained 
beyond the end of this month, if as long, because it is induced by 
the fact that some of the speculators are ‘ina corner” out of which 
they will be liberated when the month ends, They sold warrants 
some time ago for delivery by the end of the yeur, and held off 
from buying in the expectation of being able to get the warrants 
at lower prices, They delayed too long in some cases, and when 
they came to ‘‘cover” they found they could not get the iron, 
warrants being so scarce, and in the hands chiefly of persons who 
were determined to make the speculators pay for their delay. 
Accordingly they have this week had Middlesbrough warrants 
1s, 3d. above makers’ iron, and the speculators, being unable to 
supply their requirements elsewhere, have had to pay the higher 
figures. Of course, when the month ends and the necessity to 
deliver terminates, the prices will drop again. While warrant 
prices, however, have been so neh above makers’ iron, a good 
opportunity was apparently afforded of buying makers’ iron, 
sending it into Connal’s, and then selling the warrants. Consider- 
able profit might have been rea out of the transaction, and 
people expected that the stock in Connal’s would increase 
rapidly. But, to the surprise of most traders, iron has not 
very quickly been lodged in the store, and the reason for 
this is that the makers one put their veto upon sending iron 
into the public stores. They have “learnt wisdom by experience,” 
and recognising, as many of them do, the detrimental effects of the 
public stores upon trade in the long run, they are doing what in 
them lies to prevent iron being lodged there. The stock there is 
very small, and they believe it would be a mistake to let it again 
get to the dimensions that have been reported in the past. Accord- 
ingly, when they sell iron now, the majority of the firms stipulate 
that it shall not be lodged in the public stores, and it is sold on 
that express understanding. Of course, a buyer has a legal right 
to do what he will with the iron he purchases, and there would be 
no action at law maintained if he after all sent the iron into the 
public stores, but the way the ironmasters secure compliance with 
their demand is that if the merchant, after agreeing to the stipula- 
tion still sent the iron into store, the ironmaster would in the future 
refuse to do business with him. Some of our pig iron makers have 
never allowed their iron to be sent into the store, and nearly all are 
now following their example. But, nevertheless, there are some 
who will not restrict the buyer, as they think the stores not 
altogether an unmitigated evil, and are glad enough to get rid of 
their iron, Thus the stock in Connal’s is increasing ; on Wednes- 
day night they held 20,817 tons, or 2343 tons increase for the week, 
and 5278 tons increase this month. 

Middlesbrough jwarrants, which stood at 37s. 74d. cash sellers at 
the end of last week, on Monday rose to 38s., and on Tuesday to 
38s, 3d., falling again to 37s. 94d. on Wednesday. But makers’ 
iron has not flactuated at all ; for nearly a fortnight 37s. per ton 
for prompt f.o.b. delivery of No. 3 Cleveland G.M.B. pig has been 
the figure, though a few brands have been advan to 37s. 6d. 
No. 1 G.M.B. is quoted 39s, 3d.; No. 4 foundry, 35s. 6d.; grey 
forge, 35s.; mottled, 34s, 6d.; and white, 34s.; all prompt f.o.b. 
delivery. The three furnaces at Grosmont Ironworks have now 
been demolished, and thus disappears one of the oldest of the 
Cleveland ironworks. Several more of the works in the 
district might as well be erased from the ironmasters’ list, 
as they have been idle for years, and are never likely to 
be restarted. For hematite pig iron the demand is rather 
better, but is still below the supply, and it is said that 





seems likely to be but very sparingly employed. The addit 

the Fleet proposed at present by the new Government are not 

sufficient for the extensive plant, and the work coming forward 

from abroad is not likely to make up for the deficiency. For the 
Narre compound armour has been used, with all-steel 

and nickel steel for the thinner plates, 

Daring the progress of the work it has been a year of con- 
tinuous contest in the battle ron the gun with its present 
excellent forged and alloy-steel prcjectiles, as well as in the 
struggle between the different classes of armour. It is claimed by 
the armour-plate makers that the projectiles have once more been 
beaten, as both the hardened Ellis pound and the Harveyised 
steel plates break them up with certainty. There has thus this 
year loss a considerable advance, and it is regarded as certain 
that the armour of the immediate future will more than ever be a 
combination of an extremely bard face with a soft, tough back, 

Railway material was pretty freely ordered in the early part of 
the year, but towards the end there came adrop in the demand. 
With the present rates for coal and pig iron, and labour, the 
prices of finished tires and axles, wheels and axles, springs, buffers, 
and the wagon plete, have b entirely profitless. It is 
ho that the current low figures may be an inducement to 
railway companies and private owners to renew their stock. Signs 
of recovery are perceptible in the South American market, and 
work suspended at the time of the collapse has been steadily 
resumed, From the Cclonies there is also some cheering reports, 
and the beginning of 1893 will possibly lead to considerable new 
business, 

Gun and marine shaftings have been very indifferently ordered. 
The year closes with but little work in d, this condition of 
things, of course, being caused by the general stagnation in the ship- 
building trade. With unprecedentedly low freights still falling, 
there appears no prospect of early eae ay naa for constructing 
new ships in the mercantile service, while the war orders of British 
and Foreign Powers are somewhat restricted. 

Certain — in marine and land boiler work may be noted. 
The general slackness of trade has caused a falling-off in orders 
for the Purves patent flues; still, the quantity for the year has 
been satisfactory, and the production to date in this soy now 
exceeds ten thousand. One of the few trades which has grown 
during the last year is the Serve patent ribbed tube, also made at 
the Atlas Works, Over fifty ships have been or are being fitted 
to date, as well as several hundred locomotives. The makers 
regard their long hard-fought battle on behalf of this speciality as 
now won. In 1893 a great development of this business is looked 
for, and it is expected it will more than take the place of the boiler 
trade now given up. 

The Christmas and New Year holidays, which begin to-morrow, 
will be more prolonged than borin owing to the scarcity of work in 
both the light and heavy departments. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SOMEWHAT more satisfactory report can again be given relative 
to the pig iron trade of this district, and steel manufacturers 
appear to be doing rather better, but there is not the slightest 





’ stocks of this quality are increasing arenes The 
damping down of several furnaces is urgently called for. Palmer’s 
Shipbuilding and Iron Company at Jarrow-on-Tyne have made a 
start by stopping one of its hematite furnaces. Cleveland 
hematite is being sent more largely to Sheffield, as it can be 

pplied at cheaper rates than is charged for West Coast iron. 
It can be delivered at 52s, to 53s. per ton for mixed numbers, while 
West Coast iron can hardly be got at 55s. The price at works 
here is 44s. per ton, a reduction being shown on last week. 

Asomewhat better business is being done by steel manufacturers, 
but producers of finished iron have the same old story to repeat of 
shortness of work and lack of profits. Next week nearly all the 
establishments will be stopped for the holidays, but that will not 
make much difference in the output of finished iron, for it has been 
small enough for a long time, as only three or four works have been 
kept going, and they irregularly. Messrs. Dorman, Long, and 
Co., at the Britannia and West Marsh Iron and Steel Works, 
Middlesbrough, are about to effcct certain extensive alterations at 
their works, and have given the whole of their men—1200 in 
number—notice to terminate their engagements on Saturday. It 
is expected that it will be about three weeks before regular opera- 
tions can be resumed. 

It is stated that the site of the South Stockton Ironworks, 
Thornaby-on-Tees, which are now being dismantled, will be occu- 
pied by the new gas works which the Stockton Corporation intend 


to erect for Thornaby. 
Steel a are rather stronger, £5 2s. 6d. being asked for 
ile i 4 17s. 6d.; steel mg angles, 


them, w iron ship-plates are 

£4 17s. 6d.; iron ship angles, £415s.; common iron bars, AS 

best bars, £5 12s. 6d. per ton; all less 24 per cent. and f.o.t. at 

wry eyed works, Heavy steel rails can be got at £4, net at works, 
ut the demand is very quiet again. 

Shipbuilders are booking orders more freely than at any time this 
year, the very low prices prevailing inducing those who have vessels 
to buy to give out orders, as they can hardly expect any further 
reductions, But still the launches considerably exceed the number 
of vessels ordered. The secretary of the Boilermakers’ and Ship- 
builders’ Association reports that 16 per cent. of his members are 
receiving out-of-work donations, Some of the marine engineers 
have more contracts booked now than they have had at any time 
this half-year ; but prices have had to be accepted which will not 
allow of more than bare costs to the employer. The statistics of 
shipbuilding for 1892, compared with 1890 and 1891, are as under 
at the North-Eastern ports :— 














1890, 1891. 1892. 

Tons. Tons. Tons. 
The Tyne .. 235,026 .. 185,367 £07,169 
The Wear .. 2 Ge... FOROOE ea 190,801 
The.Tees . co 197,790 -.. 120,132 .. 99,279 
Han tlepools .. 99,847 96,993 90,924 
Whitby.. .. .. 8,632 4,781 .. 18,202 
TG sas sas 7,377 7,005 8,001 
676,051 600,369 609,376 


Mr. A. L. Maynard retires from the firm of Walker, Maynard, 
and Cv., Redcar Ironworks, near Middlesbrough, and the business 
will be carried on by the remaining partners. 

Mr. Edward Trow, the secretary of the National Association of 
Ironworkers, and operative secretary of the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel Trades of 
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the North of England, has been appointed a magistrate of Dar- 
lington. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig fron market has been affected this week by the reports 
of damping out of furnaces in England, and also prospective 
damping in Scotland. For several days prices gradually advanced 
on these reports, but subsequently gave way on considerable sales 
being made of warrants. Scotch warrants sold at 41s. 7d. to 
41s. 84d. cash, coming back to 41s, 7d. Cleveland warrants rose 
from 37s, 6d. to 38s., iron being sold at the latter figure for 
delivery at tbe end of the present year, but the price has since 
been lower. Hematite warrants declined from 46s. 14d. to 45s, 9d. 
cash. The Glasgow warrant market will be cl on Monday 
next for the Christmas holiday. On Friday, the 30th inst., the 
market will meet only in the forenoon, and Monday and Tuesday, 
January 2nd and 3rd, will be observed as holidays. 

The prices of makers’ pig iron are as follow :—G.M.B., f.o.b. at 
Glasgow, Nos. 1 and 5, 42s. 3d. per ton; Monkland, No. 1, 
43s. 6d.; No. 3, 42s. Sd.; Carnbroe, No. 1, 44s. 6d.; No. 3 
43s, 6d.; Clyde, No. 1, 49s. 6d.; No. 3, 46s.; Gartsherrie and 
Calder, Nos. 1, 5ls.; Nos. 3, 47s 64.; Summerlee, No, 1, 51s. 6d.; 
No. 3, 46s. 6d.; Langlcan, No. 1, 53s.; No. 3, 46s.; Coltness, 
No. 1, 55s.; No. 3, 49s. 6d.; Gle.garnock, at Ardrossan, No. 1, 
49s,; No. 3, 48:.; Dalmellington, No. 1, 49s.; No. 3, 48s.; Eglinton, 
Neo. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 533. 6d.; 
No. 3, 49s.; Carron, at Grangemouth, No. 1, 53s.; No, 3, 47s. 

A number of the furnaces that were put out last week for the 

urposs of connecting them with the ammonia plant bave again 

>) one There are now 42 furnaces making ordi and 
special brands, 32 hematite, and 2 basic—total 76, com with 
72 in the preceding week, and 77 in the corresponding week of last 
year. It is intended to damp the furnaces at Langloan ironworks 
on the 29th inst., for alterations, and the workmen have got notice 
that their services will not be required while these are being 
carried out. 

The import ore trade is quiet so faras regards new contracts, but 
the arrivals under old contracts are proceeding in the usual way. 
Rates of freight from Bilbao to the Clyde are easy, not more than 
5s. 6d. per ton being charged. 

The steel trade continues in an unsatisfactory state, matters 
being worse indeed than for some time past. The inquiries made 
by merchants and shipbuilders are limited, and the prices are too 
low, so that in most instances the steel makers decline to do 
business. They are reported to be quoting as a sort of minimum 
price for best Siemens’ steel, £5 15s. for ship plates, and 
£4 17s. 6d. for angles, less 5 per cent. discount for delivery in 
Glasgow district. At two of the steel works operations have been 
either entirely or partially suspended by accidents to machinery. 
In another instance the manager has been instructed by the 
directors to stop the works altogether, in the meantime, until a 
price can be obtained for steel that will yield a profit. In still 
another case the steel works are only kept partly going on existing 
contracts, and all work is declined unless it can obtained at a 
certain rate. The wages question in the steel trade has been 

ing much attention. ie melters have agreed to accept a 
uction of 10 per cent., 5 per cent. of it taking effect from 
Monday of this week, and the moiety four weeks afterwards, 

The shipments of manufactured iron and steel goods from the 
Clyde are a little heavier than in recent weeks, but still smaller 
than has frequently taken place. They embrace for the past week 
about £35,000 worth of machinery, including £10,750 of sewing 
machines, and £4375 locomotives, steel goods £5420, and miscel- 
laneous iron goods £25,950. 

The bar iron trade continues very dull. Contrary to the ex- 
pectation of some, there has been no improvement, such as some- 
times takes place a few weeks before the end of the year. Makers 
report that they are so poorly supplied with work that they will 
welcome the holidays in order to get off fires and machinery for a 
time, and others are y employed in stocktaking. The lowest 

ie of common bars is quoted £5 10s., second grade £5 15s., 
ighest ie £5 17s. 6d., best bars ranging up to £6 7s. 6d., less 
the usual 5 per cent. discount. 

Sheet makers are comparatively ent there is a good demand 
for tubes, most uf it coming from England. 

The coal trade is dull in most of its departments. There has 
been a good demand for splint coals for use during the holidays at 
the ironworks, and prices of this quality are accordingly firm. 
Other sorts are, however, difficult to sell. Main and ell meet 
with a slow inquiry, and steam is very dull. The f.o.b. prices at 
Glasgow are: Main coal, 6s. 9d. to 7s.; splint, 7s. 6d. to 7s. 9d.; 
ell, 7s. 9d.; steam, 9s. to 9s. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE nearer to the issue, the sharper the conflict. This holds 
good especially at the present coal crisis, and in every valley the 


Cyfarthfa owes a good deal of its present success to the untiring 
vigour and skill of its chief manager, who, in addition to a 
thorough practical knowledge of every detail, has surrounded him- 
self with excellent aids in the laboratory and at the blast 
furnace, with the result that tin-plate workers hold the Cyfarthfa 
brand as Al, 

In the changing condition of the steel trade one is reminded 
strongly of the able ironmaster Menelaus, who was the first to 
avail himself of the Bessemer process in Wales. He saw a long 
ber | abead, and knew that with the much longer life of the steel 
rail a time would come when, with the increased rivalry of other 
countries, there would not be a sufficiency of rail orders to kee 
such large works as Dowlais in full activity. Hence he endeavour 
to affiliate tin-plate processes upon the Dowlais works; but was 
confronted by an insuperable difficulty, the different wages of the 
rail and the tin-plate workmen, and the scheme was abardoned. It 
is a grave question now whether the steel works of Wales can find 
sufficient demand in rails and merchant bars to keep going with 
anythiog like a profitable return. The great hope is that South 
Africa, India, and other countries may increase their requirements. 
Pending this, the outlook is bad. Tredegar Works, which are 
admirably equipped for rails and all kinds of railway requirements, 
are still in a dormant state. A few weeks again will show more 
definite times. I shall only be too happy to note that prospects are 
brightening, and that all the energy of the directorate will not run 
simply into coal. 

There has not been such a good week in tin-plates as was ex- 
pected, tonnage not coming up as anticipated. ‘Ihe tin-plate 
shipments last week only amounted to 45,122 boxes, while no less 
than 80,809 boxes came in from the works. Stocks now stand at 
177,734 boxes. Still, prospects are such that buyers are not able 
to have it all their own way, and I am much mistaken if the 
clearances for America and Russia during the next few days will 
not make buyers more intent upon placing orders. 

Competition between South Wales and the North of England 
continues keen both in pig and in steel bar, the path being wider 
by the easiness of sea-rates compared with those of our railways. 
Last week Swansea imported 950 tons pig iron, and 533 tons 
steel bars. Monmouthshire, in addition to its consignments of tin- 
plates for other districts, sent into Swansea 838 boxes. 

Swansea coal total exports last week was very small, only 18,104 
tons. Patent fuel totalled 4000 tons to France and Algeria. 
Price at Swansea 103. to 10s. 6d. I note that iron ore at Swansea 
is from 10s. Good cargoes are coming in to Cardiff for Dowlais, 

The Newport Engineering and Ship wy Company has 
been registered with a capital of £10,000 in £10 shares. 

On Swansea Exchange, midweek, there was the usual lull in 
business and but little to record. The turn of the year is expected 
to bring increased business. At present the markets are fiat. 
Glasgow pig was quoted 41s. 6d.; Middlesbrough, 38s.; hematite, 
45s. 1ld.; Welsh bars, from £5 5s. to £5 10s.; sheet iron, £6 10s. 
to £7 10s.; steel, £1 extra over iron. Steel rails: Heavy, from 
£4; light, from £5. Bessemer bars, £4 10s. to £4 12s. 6d.; 
Siemens, £4 15s.to £5. Tin-plates remain: Bessemers, to 12s. 6d. ; 
a 12s, 9d.; ternes, 22s,, 24s., 26s.; best charcoal, 13s, 6d. 
to . Od. 

Mr. Hunter, of Bridgend, has taken the management of Dan 
Deri Colliery, the property of Mr. D. A. Thomas, M.P., and 
others. Mr. Thomas, who is connected with one of the largest 
companies, has taken a novel course in not only being a shipper on 
— scale but a salesman in a small way. He has opened a 
w at Merthyr and another at Cardiff for supplying small 
householders at lower than local rates. 

The question of electric light at Cardiff has been again deferred. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


Business on the iron market over here has not improved upon 
the week, and still keeps as quiet as possible. The orders placed 
are of the emallest rtion, and everything points to a long 
continuance of the depression which has characterised the iron 
market for many mon Foreign demand for all descriptions of 
iron and steel is very limited, —— reported as weak and 
unremunerative. There is a tendency towards increasing of 


8. 

The situation of the Silesian iron trade has in no wise altered 
since last week. Consumers, for the most part, are very cautious 
about buying, except for their i diate requir ts. Pig iron 
especially is in exceedingly weak request, owing chiefly to an 
insufficient employment of the rolling mills. It is very likely that 
there will be some further reductions in output before long. Prices 
are weak, and in most instances far from satisfactory. Rhenish- 
bans sc competition continues to be felt very keenly in many 
“acs te fair and regular business is being d 

n Austria- a fair iness is bei one on 
the iron market generally. The nie engaged in the production 
of pig iron are well employed, and the output goes into immediate 
consumption. A normal i is doing in bars as well as in 
sheets, and although the demand coming forward cannot be termed 








contest between the sliding scale and federation gains 
strength and vigour. I cannot, however, but the struggle 
of the federation men as one of despair. Old colliers, old mining 
agents, and others are writing letters in the local Press, er: 
ing—in English as well as in Welsh—on platforms, all 
uniformly warn the colliers not to abandon the sliding scale. 
Federation, they say, means “ strike,” and Welshmen ought to 
have had enough of that to see its folly. 

Iam not afraid that federationists will succeed. Mabon, and 
the best of the mining agents, are too powerful to be overwhelmed. 
What I am really afraid of is, that the conditions of the coal trade 
will demand such a radical revision of the scale, that the t 
mass of the colliers will not accept it, reason as the thoughtful 
leaders may. However, there is yet a little time to run, and it is 
to be hoped that the colliers will first accept the principle of the 
sliding scale, and then, secondly, ratify the terms which their 
delegates and the representatives of the coalowners will agree to. 
The time will not admit of a long parley. Coals are still 
drooping, and the contracts entered into are all at low figures. 
This was done to secure regular work for the colliers. As for 
profit, some figures named to me means more loss than profit to the 
coalowners, 

The coal trade continues, as s steam, without any anima- 
tion. The bulk of export is still large, but it is a big body with- 
out asoul. Last week’s exports from Cardiff totalled 277,777 tens, 
and judging from the large collection at collieries and sidings, 
there will be a still larger total for this week. This is generally 
the case before the holidays, and for weeks after more or less 
lifelessness and i ity are certain. The top price, steam, 
may now be as 10s., and from that down the gamut to 
about 9s. Midweek prices were, best steam from 9s. 9d.; seconds 
from 9s. 3d.; dry , 9s.; small, 4s, 3d. to 4s. 6d. 

Of late house coal has been quietly advancing to a better 
condition, though the movement in price is but small. Latest 
quotations are for best 12s. to 12s. 3d. This was also ae for 
Rhondda No. 3. No. 2 Rhondda is selling at 8s. to 8s, 6d.; best 
brush, 8s, 9d. to 9s.; best small, 6s. 6d. to 7s. This has touched 
10s. to lls. No. 2 small sells for 5s. 6d. Coke continues quiet, 
and pri generally are weaker. Furnace, 15s, 6d. to 16s.; 
—_ ry, 17s. to 17s. ial foundry, 19s. 6d. FPitwood from 


6d.; 8 
prices maintained ali these prices in Cardiff. 

The iron and steel trades continue very dull, and the only bright 
SEecl tar Ser tho plato works tn, Go'ragusds balk; © eathinstory 
stee ‘or the plate wo in, as a sati 
manner. If prices were ieeiien Shere works on simply be the 
envy of the surrounding district, As I have stated previously, 


a very lively one, makers report themselves well satisfied for the 
t. In Bohemia an improvement in the iron and steel trade 

has been noticeable of late, and prices are tending to firmness. 
The situation of the French iron market appears to have some- 
what improved since last report. For bars as well as for girders a 
better inquiry has been experienced, and the actual business doing 
is of a more satisfactory character. The prices fetched have heen 
rather fair, compared to those of former weeks. In the steel trade 
a pretty favourable business is going on, with prices tending to 
firmness. Statistic res show French import and export in iron, 
steel, and iron ore to have been during the year 1891 as follows :— 


Import. Export. 
1891, 1890. 1891, 1890. 
t. t. t. t 
Pigiron .. .. 56,580 .. 20,620 .. .. 98,059 .. 171,162 
Iron .. .. «. 14,978 .. 15,159 .. .. 24,115 .. 68,086 
Steel .. .. .. 5,417 .. 5,768 .. .. 18,082 .. 39,167 


In 1891 1,437,527 t. iron ore were imported, being less by 
172,715 t. than during the same period the year before. Export 
amounted to 298,550 t. ae 

In Belgium the trade doing in iron and steel remains very flat 
and unprofitable. Pig iron meets with comparatively fair demand, 
while in the finished iron department a want of inquiry is univer- 
sally complained of. Prices are fluctuating, and in no proportion 
to the raw materials. At many of the r establishments the 
working staff has of late been considerably reduced. The con- 
struction shops are — off for new orders; anything in the 
nature of a revival would be exceptionally welcome there. The 
number of working days has on many mines been reduced to three, 
four, and five days per week. Ata late tendering for axles there 
were some offers of German firms, but their prices were much 
rr those of the Belgian works. 

e dulness on the Rhenish- Westphalian iron market has rather 
increased upon the week. Demand is extremely limited, and pri 
in most instances a oe On most works the want of 
activity is keenly felt. Hu of men have been dismissed 
lately. The weakness on the iron market naturally leads to depres- 
sion in the iron ore trade, 

For Nassau red iron ore M. 7 to 7°80 p.t. is paid ; roasted ditto, 
M. 11 to12 p.t.; minor qualities being offered at M. 9 to 10 p.t., net 
at mines. semivene Sannin e minette is 7 quiet at M. 2°40 
to 2°70, and M. 3°20 p.t., according to quality. Concerning the pi 
tron trade, it can only be repeated what was told in last week’s 
letter. All sorts appear to be equally neglected, and the reduced 

ices have not led to an improvement in demand. The business 

oing continues to be of the -to-mouth sort. Prices are :—For 





spiegeleisen, 10 to 12 p.c. grade, M. 51; Rhenish-Westphalian 


forge, No. 1, M. 48 to 50; No. 3, M. 45p.t. Hematite, M, 62: 
foundry, No. 1, M. 62; No, 3, M. 55, basic, M. 46. German 
Bessemer, M. 53 p.t. Luxemburg forge pig, M. 45p.t. What has 
been told of raw iron may also go for the various branches of the 
manufactured iron trade, a depressed tone being perceptible all 
through. In bars, a further decrease in demand can be noticed, 
Girders have, on the whole, remained unchanged ; the price 
of M. oes lately agreed upon, must be regarded as 
only nominal, for in most instances concessions are very willingly 
made, Hoops remain in dull request i oa are, however, pretty 
firm. Plates and sheets have not altered since last report, There 
is, perhaps, a slightly improving inclination to be noticed in 
the sheet department, but prices are, on the whole, exceed- 
ingly depressed, having gone down even below the cost of pro- 
duction. The signs are that prices have touched bottom now; 
buyers therefore are less reserved, and some of them are reported 
to have covered their demand for many months to come. Foun- 
dries and machine factories are, for the greater part, insufficiently 
occupied, The tube foundries especially report inland demand to 
have become very limited of late, and there is io improvement to 
be expected in the immediate future, At a late tendering for 
sleepers, for the Magdeburg Railway Administration, M. 112 p.t. 
was the lowest offer, a ee up to M, 119 and 120 p.t. at 
works. The following are the latest list quotations per ton at 
works:—Good merchant bars, M. 12250; angles, M. 127-50; 
irders, M. 87°50 to 95; hoops, M. 13250 to 137°50; billets in 
ic and Bessemer, M. 85 and higher ; heavy yrerigh vg M. 160; 
tank ditto, M. 150; steel plates, M. 150; tank ditto, M. 140; 
sheets, M. 140; thin sheets, M, 128; iron wire rods, common 
quality. M. 120 ; drawn wire in iron or steel, M. 125; wire nails, 

. 127 to 130; rivets, M. 155 to 160; steel rails, M. 117 ; fish- 
plates, M. 110; steel sleepers, M. 112 to 120; complete sets of 
wheels and axles, M, 275 to 285; axles, M. 220 ; steel tires, M. 210 
to 230 ; light section rails, M. 95 to 100, 

Official quotations show the production of iron ore in Germany 
and Luxemburg to bave increased within the ten years, from 1882 
to end of 1891, from 8:2 million tons on 10°6 million tons ; the pro- 
duction of copper ore increased from 566,000 t. on 587,000 t.; that 
of pig iron from 3°3 on 4°6 million tons; copper from 17,000 on 
24,000t. The production of manufactured iron rose from 3 3 on 
5°1 million tons. The value of these products has increased, in 
iron ore, from 39°1 million marks on 39°4 million; in copper 
ore, from 14°7 million marks on 20°8 million marks ; in pig iron, 
from 195°7 million marks on 232°4 million marks ; in copper, from 
22-9 on 28-2 million marks; and in manufactured iron, from 575 
on 715°4 million marks, In all articles except copper ore the value 
of production has decreased in 1891, compared to 1890. In iron 
ore the decrease amounted to 8°4 million marks, and in pig iron 
351 million marks. In copper it was 0°9 million marks, and in 
manufactured iron 38°2 million marks. 








LAUNCHES AND TRIAL TRIPS. 





A few days ago a trial took place of a petroleum launch built by 
Messrs, A, Rutherford and Co., of Birkenhead, and intended to 
ply in the Cameroon River, Africa, The little craft, which is 
fitted with one of Messrs. Priestman’s oil engines, has been 
ordered by Messrs. David Jones and Co., African merchants, and 
is to be used for towing pu Already somewhat similar 
launches have- been successfully used on the Manchester Shi 
Canal, and engines worked on a similar principle have been adop 
fora variety of purposes. The launc po in her store tank 
sufficient oil to carry the vessel 1000 miles at a speed of about 
nine knots. She is 37ft. long by 8ft. broad, and 4ft, deep, the 
oes being 2ft. Gin, The trial was, we are informed, very satis- 


actory. 

The Sheikh, a new cargo steamer built by the Palmer Company, 
of Jarrow, to the order of the Bedouin Steam Navigation Company, 
of Liverpool, of which’ Messrs. W. and R, Thomson are the 
managing owners, was taken on her trial trip on Saturday. The 
vessel, which is built of steel to the three-decked rule to class 
100A1. at Lloyd's, isof the following dimensions :—Length, 288ft.; 
breadth, 45ft. 10in.; depth moulded, 31ft. 3in. She is rigged asa 
two-masted fore-and-aft schooner. Provision is made for water- 
ballast in a cellular bottom, extending all fore-and aft, and in the 
fore and after peaks. She is fitted with a poop, in which are the 
crew's quarters, and the bridge amidships, covering the machinery 
space, is fitted with accommodation for the captain, officers, and 
engineers. The boilers are fitted with ‘‘Serve” tubes, manufac- 
tured by John Brown and Co., Sheffield. The usual course was 
taken of trying the vessel with her cargo aboard, about 6500 tons 
of coal including bunkers, being in the hold. The weather was 
boisterous, but the trial passed off very satisfactorily, a speed of 
eleven knots being attained after nine hours running. She will 
proceed to Bombay under the charge of Captain Ewey, thore being 
a crew of 47 Lascars, 

Messrs, Bartram and Haswell launched from their yard at the 
South Dock, Sunderland, on Saturday afternoon, a steel screw 
steamer, built to the order of the Nautilus Steam Shipping Com- 
pany—Messrs, F. and W. Ritson, managers. vessel went off 
without any hitch, and as she left the ways she was named the 
Laurel Branch by Mrs, F, Ritson. The dimensions are: 328ft. 
between perpendiculars; breadth, 42ft. 6in.; depth of hold, 27ft.; 
gross tonnage, 3334. She has been built under special survey to 
take the highest class in Lloyd’s Regis and is of the spar-deck 
type, with top-gallant forecastle, long bridge 2 ayes the engine 
and boiler-rooms, and with ample accommodation for the engi- 
neers and officers. There is a large iron-house aft, with the saloon 
handsomely furnished in polished hardwood ; also captain's spare 
room, &c. There are two steel decks, five hatchways, with a 
powerful steam winch at each. There isa cellular double bottom 
running fore and aft, and divided into four water-ballast tanks for 
trimming purposes. The vessel is divided into five holds by seven 
steel bulkheads, which will greatly diminish the danger of 
collisions or yer ss The engines will be supplied by Mr. Jobn 
Dickinson, the cylinders being 24in., 39}in., and 65in. by 42in. 
stroke. Howden’s system of forced draught will be fitted to the 
boilers, and also Brown’s patent ‘‘ Serve” tubes. 





MANCHESTER ASSOCIATION OF STUDENTS, INSTITUTION oF CIVIL 
ENGINEERS.—On the 17th inst. ee of twenty of the students 
and the president, Mr. L. B, Wells, paid a visit to the sec- 
tion of the Manchester Ship Canal, where they were met by the 
canal engineer, and shown over the swing aqueduct in course of 
construction, and also the swing roadway bridge. These works, 
more especially the latter, are in a forward state. They both turn 
a a pier built in the canal of sufficient length to house them 
Ww the 4 84" The spans of the aqueduct, which we 
illustrated, are . in the clear, the inside width 19{t., and the 
depth of water 6ft. A road for horses 6ft. wide is being con- 
structed on cantilevers above the waterway. The gates to close 








\\ 





Dec, 23, 1892. 


THE ENGINEER. 


571 








a 


ee 





= 


THE PATENT JOURNAL. 
Condensed from "The Mivstrated Oflciat Journal of 


Application for Letters Patent. 

*, When patents have been hy the 
* hame and address of the communicating party are 
printed in 
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22,372. ELEVATING Liquips, J. G. Pohle, London 

92,373. Ow-cLoTH Paintina MAcHiNes, A.J. Boult.— 
(G. F. Bisenhardt, United Btates ) 

22,374. : &c., W. P. Thompson.—(M. Dannhorn, 
3975 1 ny, 

S BLeoTRic We.pino, W. P. Thompson.—(¢. L. 

a United States.) 

92,376. Hawpuine Mouten Merat, W. P. Thompson.— 
(R. 8. Pease, United States.) 

22,877. Guna, G. CO. Dymond.— (A. Mercer, United 
Beates. 

22,378. Horse Couars, F, Hughes, London. 

92,379. = Tunes and Furnaces, J. Mackenzie, 


Live 
22, 380. "haves, W. 8. Masters, Live: 1. 
22,881. Jomers’ Screws, W. H. Price, Liverpool. 
22,882. pag poommee | the Counss of a Vessu., J. F. 
Bulmer, Live: ee. 
22,383. Brakes for Ovote Wueexs, A. J, Boult.—(2. /. 


By er, Germany 

99,864. Fonmacs Bans, OC, J. L. Hancock, London. 

22, 08, VaLvan &c., J, H. Tattersall and J. Baxter, 

22,386. Manuractuns of Burren, J, H. H. Duncan, 
London. 

22 387. Game Arraratus, G. H. Coo and F. T. Butler, 
London. 

22,888. Sewiwo Macnines, O. W. Allen and T. R. 
Rossiter, on. 

22,389. AvTomaTic Sasn Veqgenan, | T. Hall, London. 

22,3090. lonitTina Pires in a Winn, G. Gill, London, 

22,391, Tines, BE. Garnier one yo sama 

22,392, Fiveninoe O1sterns, F. 

22,008. Pi Pires and Cicar eunen 2 &e., D, 


ur; 

yon 

a Oanensvon for Tanort Snoorina, M. Gautier, 

22,305. Srzam Trap Apparatus, A, G, Brookes.—(F. A. 
Littlefleld, United Btates.) 

22,896. Apparatus for Tirrina Skips, W. EB. Benton, 
London. 

a Brake for Manine Enoines, A. MoLiucas, 


on. 
22,308. Ranon-rinpens, H. Lattey, London. 
22,309. ConTRoLLine Knitting Macuines, E. Clacs, 


London. 
22,400. Vatve for Compressev Ain Tings, A. Latimer, 
Joventry. 


7th December, 1892, 
22,401. Locx-nut, E. Derrick, Nottingham. 
se. Fixing Hanpies to Brooms, G. Russon, 


22,408 PowER Presses, Taylor and Challen and 8. W. 
Challen, Birmingham. 


22,404. BiowALLING on Raitways, H. Gilling, Leeds. 
7“ MissiLe Turowino Games, H. Bodycott, 


jlasgow. 
06. Jomino the Enps of Meta Pirss, G. Garrett, 
LA 
22,407. Finepeaiox Macuineny, D. G. Sinclair and J. 


V. Dunlop, G 
22,408. RuLens, . Fehlon, London, 


a a, Nur Tunwixo Arranatvs, J. E. Carter and 8. 
lax. 
m0 oT Mitiine Macuines, J. E. Carter and 8. A 
right, Halifax. 
22,411, Bicycye Wuerts, I. 0. Schofield, Halifax. 


22,412. BuroLar ALarms, M. H. Barber, Manchester. 
22,413. Steam Moron Vatve Gear, M. Paul, jun, 


G 
22, 7 Sipe Sappie Socket, J. 6 Bushell, sen., and 
J. G, Bushell, jun., Birmingha: 
22,415. Bo Sopa Mawuracturino Arranazve, W. Mills, 


22,416. TRANSFER Mutti-covour Parmrtino, J. A. 
. Durran, and E. E. Porter, London. 

22,417. Savery OCrcie Frames, J. Mackenzie and W. 

Minto, Yarm-on-Tees. 


22,418. Garp Cmains for Weavixo, E. Dutch, Man- 

22,419. Towacco Pirgs, A. Duke, Cheltenham, 

22,420, Orrratina Loom Patrenn Mecuanism, J. 
Park lord. 

22,421. Ooxsrmvorion of Fine-.icnters, J. Robinson, 


22,422. EvectricaL ~ Apparatus, N, Khem, Derby. 
92,438. Surtees, teon and J. Gilbert, Man- 


22, 424, ENGINE Spexp Sommnnaene, 8. Miller, 
22, fs ' Surps’ Sipe Scurries, H. 


ao on ee Co. and 
West, Liverpool. 
22,426. h TREATING Oorrom Goons, J. Eckersley and A. 
K. Davies, Manchester. 
sy a Tunino, J. Walker and E. 


22,428. Steam Ewoines, W. H. Scott, Lon 
22, = Enoine Sturrina Boxes, J. =. Man- 


22,430. Leax Srorrers, &c., for Snips, 0. E. Kelway, 
22,481, ‘BACCO Pires, omy 

482. Cor aavrrum,, J. A ireland Done — 
22,483. Suiets and Currs, G. Beard, Manchester 

a . Dronsfield, 


. Boss Grixpina Ro J. 
LLERS, 

22,485. Timino CARRIER Piozons, B. F. 8. Baden- 
Pow London, 

— ORNAMENTAL CANDLE Economiser, J. L. Davis, 

y. 

An, Gueeven for Botries and Jars, A. M. Cole, 

22,438. Wine, &., Botrie, A. M. Cole, Cork. 

22/489, Guiry Traps, I. Thompson, London. 

22,440. Dress and Hat Boxes, C. 0. E. Lesenberg, 

22, =. | 7a ama DisPLayina ArPAaRatus, | H. J. 
ratte vormals Meister, Lucius, and ot Brining, 
German 


22,448, Pees: -NITRO-ANTHRACHRYSONE, O. Imray.— 
ant nay ee vormals Meister, Lucius, and Briinung, 


y.) 
29,444 4 Tews. Horses, Pros, &., E. R. Calthrop, 
22,445. Apparatus for ReaisTerinc Casu, D. Salomon, 
22,446. Pooxer Eraser, F. W. Golby.—(EZ. Lustnauer, 


Germany -) 

22,447. Tar Lock, E. Ruthven, London. 

22,448, een Ouurce for Wrencuzs, W. G. Arthur, 

_ Rotizr, J. X. Gauz, London. 

foys, J. Storer, Hieninghame. 

F accanan Ser for BaIRT Ourrs, &., F. Attwooll, 

lemvevene Barnacies from L. 

and W. 8. Rawson, - wisshtlngn 

J. T. Ahrens, 


Loom 
Sionauuine, &., J. 
na. 


22,442. " aworacruns of Pertonszs, O. Imra 





London. 
. Stevens.(C. W. Kinder, 
— | SU of Carponate of Sopa, C. P. 
os aylor London. 
Scorer for the GamE of Goxy, W. J. Burman, 
457. Tza Cosry, A. B, Ferguson and R. J. Key, 
— Burying Town Reruss, &., J. Hanson, 


22,459, Firg-nscares, A, E, Bayley, London. 





22,460. InpiA-nuBBER Packina MareniaL, H. Traun, 
— ‘Compinap Coatand Waistcoat, H. F. Lennard, 
21,402, “Honae' Fet.tocx Boots, W. L. Orpwood, 
a“ for Puttina Horses, W. L. Orpwood, 
a for Ripine and Daivine, W. L. Orpwcod, 


22,465. MALtina Fioons, A. J. Boult.—(C. C. Lesenberg, 
Germany ) 
24,466. ArrAc umMent to Boots, &c., J. H. Johnson, 


London. 
22,467. Peeves Boivens, J. O. O'Brion,—(B. Scherding, 
France ) 
22,468, Finieuino of Oorron Fapaics, A. J. King, 
anchester. 
22,469. — Gairrina Apparatus, A. W. Lewin, 


ag 9 "Fanuuve Hay and Srraw, 8. W. Blyth, 

22,471. Fouoine and GumMino Envevorgs, W. H. Hook, 

22,472. Maxina Decorative Lamps, W. 1. G. Lewis, 

22,478, Dywamo Execraic Macuines, C. E. L. Brown, 
London. 

22,474. crc Mareaiat for Tings, J. von Kennedy, 


22,475. CouLaverses Gate Sunvutters, The Bostwick 
Gate — Shutter Company and W., E. Williamson, 


Londo 
= ‘are Gates, The Bostwick Gate and Shutter 
Company and W. E. Williamson, London, 
22,477. Barre. Cuvans, J. H. Pett, London. 
22,478. Barnet Cuurns, J. H, Pett, London. 
22,479. Cnunns, J. H, Pett, London. 
221480. DecoLonisinc TaNNic Extracts, A. and H. 
"ee don, 
22,481. Purirvino Fexp Waren, G. A. Farini, London, 
22) 482. Hawp Bao Artacument, T. Quinlan, "London. 


8th December, 1892, 
» bono Fe.t Stretcuino Macuines, M. P. Meissner, 


2,484. Comrounn Locomurive Enoines, C. A. Ball, 

"len York, U.B.A. 

22,485. Buna and Buss for Barrers, 8. N. Wellington, 
Great Yarmouth. 

50,608. Wiwpino Gear, 0. H. Looker and A. Lampitt, 


bury. 
22,487. Apyustina Maaic Lantern, G. H. Bagshaw, 
Bheffield. : 


22,488. Lavatonies, J. Merrill, Sheffield. 

22,489. Door CLoszr, C. Berlé, London. 

22,490. Heatino Bakers’ Ovens, 0. Gibbs and C. Couse, 
West Bromwich. 

7 »  gigaamad Tins, F. Jones and T. Reading, 


ae? Loa, No B. White, J. Morrison, and H. 


22,498. Rees I. Terms Manchester. 

22,494 Croruino Canpine Enoine Fats, A. Hitchon, 
‘Accrin ngton. 

22,498.  aeeaanaae Beer Casxs, W. Shreeve, North- 


am 

22,496. asranarus for IxpicaTixe the Deater in 
Games of Carns, H. & 

22,497. Cur Potato Macnines, J. Rouse, Oldham. 

— Recertacirs, M. and .. he Baker, 


22,499. Yarn Srixwixo Macuines, W. BE. Heys.— 
Salvans Frérves, France.) 
22,500, Becunino Cyvcite Wueew Tires, H. J. Creese, 


22,501. 
iBirming 
—— a. UPLICATING Corizs, &c., W. Mottershall, 


22,608, Fountatn Pens, J, Marsh, London 
22,504. Penci, CaRnrizr and Protector, T. Heather, 





r. 
Rop Brackets for Curtains, J. Hinchley, 


don, 
22,505. Crosinc Howes in Tings for Wurets, R. Wild, 
anchester. 
22,506. Muies for Srinninc, R. Leach, J. Wood, and 
ae Hall, Manchester. 
Motions, J. E. Nuttall, 


aD Loom Suxppine 
ifax. 
ag or Stor Motions for Looms, D. Whittaker, 


7 Exvacors, ¥. Bosshardt.—({/. J. Moiaset, 
22,510. ‘Cans, J. * Hopkins and Sons, Ld., and T. 
Davison, don 


22 511. ReTarwing Fasteninos for Doors, 0. H. 
arrows, Birming! 
22,512. Gas and Perrotevm Exornes, G. H. Padgham, 
22,518. Twist Macnine for Comrectrionens, T. Maw, 
22,514. AIR, Dravont Om Lamps, H. OC. Webb, 
ion. 
22,515. Sarery Rivixo Hasit Sxiat, J. Scheu, 
ion. 
22,516. Boien Tuse Piates, &c., J. H. Heck, New- 
— Orenina Tin Oanisters, J. G. White, Bir- 
m . 
22,518. A State Penci. Smanrenen, T. Taylor, 
y. 
22, = Securine Oarret tocetugr, A. Whittall, Bir- 
22,520. Foraixo Nuts, J. land, London 
22)521. CARDBOARD Boxes, . B Manches 
22,522. Assortment of SMALL AL, W. CO. Blackett, 
rham. 
— Sopa Asn, F. H. Gossage and J. Williamson, 
vi 
22,524. Paopettino Vessets, T. Ray, Sunderland. 
221525. ogy ag Paistina Frames, 
Us8e: 
22, aan Cycie Sappizs, J. B. Brooks, Birmingham. 
22527. Mov.pine Parts of Fexpers, E. A. J. Hooper, 
m. 
22,528. IN-OPERATING Macnines, C. F. A. Roéell, 
London, 
Se Rinos for Curtain Rops, A. Thomson, 


22,530. Treatment of Szwace, J. M. Allan, Glasgow. 
22,531. Kitws for Burnino Limestove, Ww. Deighton, 


22,582. SHutrers for Paotoorarmic Cameras, G. D. 
Hughes, Manchester. 
588. Ammonia Cream for Wasuina, 8. 8. Pearce, 
22,584. Musica, Instruments OreRaTEeD by Exxc- 


. Singer, London. 
22,535. Gas Fine Kinpuer, F. E. Dowler, London. 
586. Stantine Gas Encines, F. H. Anderson and 
, London. 
xinG Brooms to their Hanpizs, E. H. 
vies and F. F. Walton, London. 
22,588. Revotvina Boor Hee, Atracument, G. W 


22,539. Case for Cuarn Gear, O. W., E. A., and F. H. 
Bluemel, 





SHor a vee 5 A. Jahncke, London. 
oe on Te Braime, Leeds, 


22,545. Licntine Lamps, A. E. Charter, 
IAMENTAL FRAMES, . London. 
7. Mawvracturinc Woopen Bunos, W. H. Bailey, 


Fotpira and PorTas.z Bazy Carriace, H. 
Pyevmatic ‘Trnzs, R. L. Philpot and H. B. 


ion. 
22, sg ene = tna RL. 
pase Py EDES, Philpot 





22,651. Paxumatic Tings, R. BE, Phillips.—(Z, Holt, 


Germany. 

24,552. Oatouino Brarxs from Ewyoines, H. Kisenach 
an imer, 

22, peo Smieuo for Pweumatic Tings, J. Stone, jun., 


29,664. Basuway Rai Jacks, J. M. Wright, London. 
22,555. Heatino SunaicaL Banpages, J, M. V. Heusen, 
London. 


H. Crisp, 
22,557. Bairts, H. Powell, A. Hogg, J. J.P. Mcintyre, 


H. J. Marsh, and R. L. Hogg, Lon 
10,568. Sreep Gear for VELOCIPEDES, M. Hopkins, 


y 


22,556. DeracuanLe Cnain Oover, &c., 
London, ‘ 


on, 

22,559. Fine-Lionters, F. C. P. Anstey, Sutton. 

22 500. Watcnes, L. A Monnier, London, 

22,561. Ow Can, R. H. Bishop, Lond don. 

22,562. Locks and Keys, J. W. Toops, London. 

22,563. t aseane and Ooryisa books, W. Morton, 

22,564, = for Boots, R. Haddan.—(M. Wise, 8. M. 
Weed, and H. Davis, United Btates ) 

22 565. Live: -BAVING Dress, W. Hiller, Londo>. 

22,666. Tracine and Laset Ciotu, E, J. Goodwin, 
London, 

a pn Pocket Lawra and Licuters, H. A. therman, 

22,508. FORNACE Tunes for Boicens, D. B. Morison, 
22,609. Brock Paintina an J, Summers, C. 
a Scott, and G. Ellis 

22,570. Daivina Wueess and Prcaen?. 0.3, Thomas, 

22,571. ‘Winns for Pite Fapnics, J. EB. and F. Stone, 
London, 

22,572, Covourntno Matrens, 8. Pitt.—(L. Cassella and 
0 , Germany. 

22,578, Paxumatic Tings of Venicies, G. V.G, Lapsolu, 
~ndon. 

22,574. Onimuzy or VenTiLaton Tors, J. A. Noel, 

ion. 
a Formino Finewoopv Sticks, 0. F. Parsons, 
Imaces, J. Hauff, 


on. 
22,577. Burrons, A. J. Boult.—(. Thier, Germany ) 
22,578. Tupe Exeanpens for Boicers, G. W. Chambers, 


jon. 
22,576. Devetorino Latert 
Lond 


22,579. Desens Puncnino Arparatus, A. Meyer, 
London 


22,580. Fastenino for Boxes, W. P. Thompson.—(C. 
Wovd and J. Schaap, Netherlands.) 

. Borrie Carsutes, K. and T. Pohl, and F. 
Kiedel, London. 

— Naw Driver and Puiver, G. J. Capewell, 


don, 
22,583. Grinpino Macnines, W. P. Thompson.-(M. 
Offenbacher, Germany.) 
22,584. Surrens, J. H. Johnson and 8. C. Bailey, 


on, 

22,585. Cartrivoz Extractors, A. J. Boult.—(U. 
Marga, Belgium ) 

22, eh, IttumMisatino Sions, A, L. Brumfield, 

22,587. Proven Courter, G. A. Lambert, A. A. Young, 
and I. H. and E. A. 8 erman, London. 

= Perniruery Turpive, Sir W. Vavascw, Bart., 


22,589. Switcnes, W. M. Mordey, London. 


Oth December, 1892. 
“= Compinc Macuines for Fiax, A. W. Metcalfe 


22,591. ‘Woon Ewame. Po.isn, F. Sator, London. 

22/592. Improvements in Hewmers, W. Stone, 

22,598. Becunixa Covers of Tings, J. Mackenzie, 
Yarm-on- 

22 — . Fas -\ WATER Heaters, W. H. Spencer, 

ite 

22 ve + ome &co., Sree, Wine, J. and 8. Law, 
H. 

22,606. Minerat or Liquip Oi1s, O. W. Cummings, 
Birmingham. 


if 
22,597. Paessune Repucino Vatves, R. Cockburn, 
22,598. Daivixno Be.ts, J. 0. Fisher and E. Welsby, 
Manchester. 


22,509. Bat Fasteners, I. Jacksen, Manchester. 
22, ees Piates, W. R. Renshaw, Stoke-on- 


22,001, ry aye Inow into Steet, W. R. Renshaw. 
“4F, G . Bates, United States 
602. Apparatus for Makino Liquip Ammonia, R. 
pster, Manchester. 
22,603. Daepoino Vessers, J. Clark, ag hg 
22) 604. Dryino CeRreais, Cortor, &c., J. House, 


1. 
we mm | apr, P. Zacharias and J. Griinwald, Liver- 


poo! 
22,606. Sxates, F. Rose, Liverpool. 
607. Baraty, &c., Pins, O. G. Goodman, Birming- 


22,608. “Ovcie Sappie6, J. B. Brooks, ig yy = 

22,609. RalLway Siomars, J. Gardner, D. arshall, 
R. L. Wood, and T. E. Rickerby, Cheltenham. 

22,610. Transit of Batioons, &., J. RB. Dedicoat, 


22,611. Liquip Hypro-carson Motors, 8. Griffin, 
22,612. Rovoninc Horses’ Suoxs, F. Peacock, Cam- 


22,613. Wuerts for Venicits, R. Slade, London. 
22, —_ Automatic Traps for Waste Pires, T. G. 


Field, 


22,616. Governor for Reov.attxc the Sreep of 
Enoinss, A. C. Franklin, Brighton. 
=. Temrerina of Wire, E. Ashworth, Man- 


22,618. Jury Rupper, 8. Hart, Esse 
619. Grip Biackina Hovper, a. wn Gritton and 
J. London. 
620. Hzatino Water for Domestic Purrosszs, T. 
Cheshire 


ash, 5 
—. Bars of ae Bagaxers, W. F. Dixon and 
22,622. ‘Swina Frame for SAWING Sronz, W. Thomson, 
sen., , jun., and R. Thomson, Glasgow. 
623. Locomorive STEAM Boirer, G. Z Perkins, 


rogan, London 
7 Busorasc ‘Current Meters, M. B. 


G! 
22,624. Carriace Wispows, H. Wahls, Manchester. 
= Securina Door Kyoss, G. Coggan, Gains- 
22,626. USERS STRETCHERS, E. E. Meakin, London. 
22) 627. Tires for Use with WHEELs, I. McW. Bourke, 


22,628. Oren Sesame InxsTanp, A. oie, London. 
22,629. and Comp FIXER, F. Armstrorg, 


FRAME 
22,680. Garrers, H. F. Lennard, London. 
22,631. Sockets for Rarn-waTerR Pipzs, I. Holland, 
Essex. 


632. Sxatz Socket for Atracuine the Sxare to the 
, C. E. L. Brown, Friern Barnet. 
“ee. "Case 4 Usz in Puorocraraic DevELOPMENT, 
a“ CHINERY for the Maxine of Bricxs, &c., J. 
22,685. Boat with a belt of Arm-soxzs, J. Girtner, 
Germany. 
22,636. Prevuanic Brake, J. Puff, Germany. 
22) 637. J. Cochrane, j jun, Leith. 
22,638. f echeaee RAVITATION Stamps, T. Matthew 
639. Grass Vesssis for AccuMULAToRS, H. Kroeker, 
22,640. Warer-ciosets, C. V. Doriot, London. 


22,641. Apraratus for Countine Comms, E. Edwards. 
—(R. Gerebach, Germany.) 





22,642. ard for the Wueets of Verocirepes, 0. K. 
Welch don. 


=7e.° pt Roasting Macuines, T, von Gimborn, 


22,644. Benena, Ww. R. Reoshow, § London. 

22,645. Paeventina Acoipents, W. L. 
‘Reiners, Germany.) 

22,646. Lamps, 0. J. T. Kaufmann, London 

22, 647. OlcaRetTEs, H. H. Wills. —(The Bonsack Ma- 
chine Company, United Btates.) 

22,648. Pumps for Drawino-orry Beer, W. Wilson, 


don. 
22 619, Means for Taansmirrina Motion, L. M. Dilnot, 
London, 
7 Sa, A. T. Waterfield and W. J. Earles, 


22,651. Buoys, E. C. Browning, London 

22) 652. MepicinsaL Compounp for Ruspinators, J.T. 
‘Atkins, don. 

22,658. a oe oe hy C. W. Jean, London, 

22,654, Socks, E 

22, 655, Coau Box, . R. Barnicott, London. 

22,656. JACQUARD Looms, P. Jensen.—(. 
‘Austria ) 

22,657. Exvectric Accumunator, J. G. Lorrain.—({M/. 
Dumont, France.) 

22,658. Sxcurnino Tings to Wueers, 0. H. Gray, 


on. 
22,659. Row.ocks, E. Bertram, London. 
22,600 bag ros StrenotH of Wirz, B. B. and W. J. 


verpool, 
22, ‘or, a by Enoines, J. W. Mitchell, Manchester. 
22) 662. Smoke Consumino FuRNAcES, R. Shackleton, 


Wisse. - (J. B. 


Wenzel, 


“—— Scrzenino and Onvsnina Asues, T. Passquill, 
vi 


22,664. Hypro-cannon Enoines, H. A. Stuart and C. 
R. se 5 Bletchley. 
22,665. Pum oh —(The © Maschi- 





nenfabrik Gritener’ Actien-gesellechaft, Germany) 
22,666. Pirz Connecting ApPLiance, J. orley, 


ion, 
a Searing Arracument, W. L. Fabian, 


22,668. Cans, A. T. Boon, London. 
22,669. Wuerts for VELOCIPEDES, &c., O. K. Welch, 
London. 


22,670. Exaravine, R. Grimoin, London. 
22, i671. Ca Co1n-rreep Puoto Arraratus, B. J. Edwards, 


22,672. “Aauown Piates, H. H. Lake.—(H. A. Harvey, 
Onited States.) 
“— Feep-waten Heater and Poririen, J. Kay, 


igan. 
22,674. Honsesnor and Pap Mareniat, J. H. Barry, 
London. 


10th December, 1892. 
22,675. Hot Foop Conveyvances, T. G. Anderson and 
J. L. Em mary, London. 
22,676. Consets, F. Gibson, Lond 
22, = Tunes for TusuLaR eg G. Quick, Bourne- 


outh. 
22,678. Parer Hover, the Sanitary Paper Company, 
London. 
22, youd Sasu Winpow Construction, W. E. Copping, 


22,680. Bicycie Mup Friar, 1. 8. McDougall and R. 
K. ey, Birmingham, 

22,681. Perroteum, 8. Stanton—(F. W. Stanton, 
United States.) 

22,682. Cotton Macuinery, J. M. Hetherington, Man- 


¢ 5 
22,683. Mutes and Srinnino Frames, J. M. Hether- 
c! L 
22,684. Textie Macninery, J. M. Hetherington and 
y — hester. 
22,685. Keraininc Pwevumatic Tings, H. Heaton, jun., 
ean” ham. 


22,686. Curtine Tosacoo, D. T. and H. W. Young and 
F. Mills, Birm 
687, ADJUSTABLE SCAFFOLDING, T. H. Wimbush, 


22,688. Maxixo Propuczr Gas, J. W., A. R., and J. 
Ormiston, G OW. 


22,689. Puzzuz, 8. L. Wilcox, Birmingham. 
22/690. a Rattway Baiwors, &., J. E. C. 


22,691. Passer for Hor Prants, H. 8. Beaumont 
and F. . Haigh, Halifax. 

22,692. Arracuina Haxpies to Rusper Squrzozgs, W. 
oo isnt, Plymou 
2,693. Baas Merat Pirzs, W. Sumner, Man- 


chester. 
22,694. Bo.stzr Bearixos for Sriwpizs, R. Taylor, 
tn. ey hester. 
22,695. Prerarine Fisrovus Materiars, J. E. Cheet- 
1m, Manchester. 
22,696. Monry-Box, J. Robinson, Belfast 
22) pane Ba Equinisrivm Vatve, W. "Hamblin, Newcastle- 


22,608. , —— R. L. Jackson, Newcastle-on-Tyn 
So 699. Evecrricat Musica. LNeTROMENTS, P.E. Singer, 


Warrr-cioset, G. Notton, London. 
Boors, W. H. 


y 
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Ivrayts’ Cuains, D. McPhun, Glasgow. 
. Wixpow-siinp, W. Arthur, Birmingham. 
LETTER-BOxEs, sg. Achurch, Birmingham. 

705. aye Apparatus, I. Evans and H. M. 
aa on STARTING Gas Exornzs, &c., F. H. Anderson, 
22,707. SvpnHow Discnaroe Cistenws, J. Craig and R. 

H sen , Glasgow. 

23764. Abvanrmmne, HI. Gould, J. W. Bennett, and 
22,709. Hotper for Nexpies, J. W. Bennett, H. I. 

Gould, and C. — —— 

22,710. Apvertisine, H. I. Gould, J. W. Bennett, and 


L London. 
22,711. Woop Screws, H. I. Gould and J. W. Bennett, 
22,712. Beit Fasteners, H. I. Gould and J.W. Bennett, 
London. 
22,718. Srzzrina Vesseis, H. I. Gould and J. W. 
Bennett, London. 


> Maxine Boric Acip and Borax, P. Marquart, 


22,715. Topacco Prrgs, C. Fouracre, London. 
22,716. O1-Lamp Heatinc Apparatus, L. Sepulchre, 


22,717. Dirrusinc Perrume, T. B. Blyton and F. A. 
y, Manchester. 

718. Setrmc Brms of Hats, J. Eaton and H. 
Manchester. 

iow of Execraicrry, W. Geipel, 

22,720. Damp-proor Boarps for Roorine, J. Challis, 

22,721. Connective Pirzs to Crosets, C. Darrah, 

Manchester. 
ee Lerrens, &., F. W. Allen, 


22,723. Pontasie Pomp, J. H. amet Manchester. 
22) 724. Wrspow SHapz Sorrosress, & . T. Hughes.— 


(8. T. —_ Ye 
22,725. BT. Hoyhes.—(F. M. and J. E. 
Sicwattinc Apparatus, F. G. W. J. Adams, 


Gendhne, Sotad Sivten 
22,727. Umerettas and Parasots, W. Carter, F. Ww. 
and the firm of Debenham and Freebody, 


22,728. Coverisc for the Rr 
Cassera and the firm of De 


att 
22,719. 


&e., of ae. c. 
Freebody, 


22,729. Storrzruxc Borriszs, J. C. Eno and R. Jackson, 
London. 


_— Jone Rartuway Rats, W. Curtis, London. 
31. Marcn-sox and Waist Mazur, W. H. Smyth, 


— Brazant Carrer MaNuracrure, 4s Demolder, 
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22,738. ManuracturE of Breap, J. H. Cayless, 
Lond 


on. 

22,784. Winpow Sash Fastener, 8. Broadmeadow, 
Manchester. 

22 785. Crank Suarr Toots, W. Somers and E. G. 
Thomas, London. 

22, a Propucine a THREAD like Sirx, F. Lehner, 


—= “oom for Tarmminc Lamp Wicks, W. A. King, 
nD 
22,738. Sewer Prprs, D. G. Andrew, London. 
22,739. Manvracrurs of GospowpeR, 4. 
London. 
22,740. Sas Fasteners, H. Ratcliffe, London. 
22,741. Carpinc Macutnes, F. Hughes.—(@. Scrive, 
France ) 
742. cree, of Barres, F. L. Roeckner, 


22,743. aoe. E. P. Breay, London. 

22,744. PNEUMATIC Tires, W. A. ae, London. 

22°745. had Mecuanism for Looms, F. Hofmann, 

22 746. ‘New Comptwation Cast, T. H. Tessier, 

oo D “vice for Use in Taste Games, C. C. Hull, 
oD. 

22,748. Movtpixc and Pressinc Trves, K. Thomann, 


London. 
—_. NegvurTrauisine the Acip in Mirk, T. Nuttall, 


Kolf, 


ry. 

22,750. Tarasnive Macutnss, T., W., and E. T. W 
Nalder, London. 

22.751. oo Prisms, E. Abbe and the Firm of C. 


3 on. 
ny ~~ ace Oroan Bettows, E. W. Anderson, 


ion. 

22,753. Hose-covrtine, G. Terlinden. London. 

22,754. Winpow Fasrenines, A. R. Burton, London. 
22,755. Scyrrues, J. Badertscher, London. 

22,756. Pires, D. P. Cronin, London. 

22,757. ACETYL ComPpounns, J. F. F. von Mering, 
London. 

22,758. Crvsaiysc Mitis, H. H. Lake.—(Die actien 
Gesellschoft Grusonwerk, Germany 

22.759. MaNvracrure of tome “Srups, H. Salcher, 
London. 


12th December, 1892. 


22,760. Evecrrotysine Aqueous So.vutions, J. A. 
Heap, London. 

22,761. Fiour, Ww. Jones, King’s Norton. 

ee oe Sevr-openine Lip for Cans, &e., A. A. Keen, 


22,763. <7 aiecemad Waer: Guarps;, W. B. Goodwin, 
7 HaARyEs Jacquarps for Looms, C. Bedford, 
23,66 Pepats for Bicycizs, &c., H. Weatherill, Man- 


anyon Seranating Sotm from Liquip Sewacsz, T. 
rown, 
22,767. Drsrniscrixe Liquors in WasHens, T. Cross, 


22,768, ‘Wann Waste PReventer Crsterns, W. Swift, 
232, Qoapacrue Apvertisinc Frame, 8. Cotton, 
gi Borer and other Furnaces, A. McInnes, 
— of Cycizs, J. Chalmers, 


a) ase Fastener, J. Jones and J. Rawson, 
Ashton-under-Lyne. 

22,773. Srzapyine Sxrps’ Carcogs, J. H. Bell, New- 
castle-on-Tyne. 

22,774. GLoBe Vaxves, C. R. ae ay aiepom. 

22,775. Biotrine Pap, J. C. M 

22,776. Lockinc Rainway Home chy R. ‘Wilson, 
Penrhiewtyn. 

22,777. Hanpy Roveus, H. Penn, Hertford. 

278. G: Ga.vanisinc Iron SsHeets, R. A. Carrasco, 


a <a Sxok fitted with Pappiss, B. Kraft, 


Darv msc Gear 


5 INCREASING the Power of Lamp Frames, G. 
ye te ‘Sensxina Macuwes for Friax, J. O. McCleery, 


22,782. Boots, HH. Hodge, Bristol. 
——. Fixoxc Outer Covers of Arm Tirzs, A. Cole, 


22,784. ArtrFiciaL Stove, J. Gaskell and W. Robinson, 
Liverpool. 
— zeae Movutpine Macatve, J. Shepherd, 


— 786. Forcrp Dravcut Apparatus, J. Williamson 


J. Black, Birmingham. 
22,787. Tobe -PLaTes, J. Williamson and J. Black, 


ham. 
22,788. Wzavine Looms, C. L. Jackson and M. Ralph, 
London. 


22,789. TorPepogs, T. W. F. Knight, London. 
22 790. om ng J. Marshall, J. Fleming, and A. Jack, 


jirmingham. 
22.791. Hat Pazsses, J. Marshall, Manchester 
22 792. Saosinc Hoxses, J. Kennedy and A. C. Peake, 


Leeds 

22,793. Frost Srup for HorsgsHors, J. Haycock, 
Darlaston. 

22.794. SiowaLiosc on Trays, A. Shiels, G! 


— App.iance for Tiutrnc Casks, &c., J. Mear, 

rby. 

22,796. Rock Bormsc Instruments, D. Thubron, 
Middlesbrough. 


22,797. TRANSMITTING Power, J. E. Weyman, G. 
Mg eS and J. A. Drake, Guildford. 
22,798. CioTta Raisixc MAcHINEs, J. Wood, Man- 
chester. 

22,799. Writrne Tutor, R. P. Cato, Birkenhead. 

— Heap Srorinc Apparatus, 8. Butterworth, 


22.801. Cycues and other Venicies, Z H. Kingdon, 

22,802. Securninc Winpow Sasues, W. R. Wibberley, 
London. 

22, pm Sane for Weavine Pitt Fasrics, J. Coley, 


22,804. Erectric Brusues, G. I. Spalding and R. L. 
Hawkins, London. 

22 805. Wasurxo and Dryise Macurnery, C. Lister, 

22,806. _——- Carriace Doors, R. N. Mont- 
gomery, London. 

22,807. Courtine, CrusHinc, or Pressinc Hay, H. H. 
Hunt, London. 

22,808. Fizz, C. E. Cochrane, London. 

22, — Sranp for BARRELS CONTAINING Wine, N. Pope, 


on, 
22,810. Mirror, G. F. Reckitt, London. 
22,811. CanpLe SHape Hoipers, C. Adams-Randall, 


London. 
22,812. Mutipte Srzam Encrvzs, J. W. Restler, 
mdon. 
22.813. Humipirizrs, J. Moorhouse and J. W. Greaves, 
Manchester. 


22,814. Syamces, J. H. Stone, Manchester. 
22,815. — Suspenvers, A. Steinmann, Barmen, 


22,816. = - Lang, London. 
22, ‘817. -Ac Acetic ‘AciD, E. Rotondi- ‘and ©. M. Michela, 


22,818, a Om Motor Enotes, F. W. Crossley, 
London. 
ae rane Acrp, E. Placet and J. Bonnet, 


22 820. ae SHipwrReckeD Persons, J. B. Lee, 
Lon 

22,821. , for Draivinc VeLocrpepss, R. Caswell, 
jun., London. 

22 822. Dust Cotiectinc ApraratTus, T. and G. M. 
Parkinson, London. 

22,823. Inpicatine the Heicatr to which Lamps are 
Fittep, W. E. Roberts, Liverpool. 





22 — Ppa sng Signatuine Apparatus, C. Mackin- 
22,825. Gcneen, C. Whitus, London. 
22,826. Ececrric AccumuLators, W. P. Thompson.— 
(The. Siiddeutache Blektricitéts yen — and 
22. ar, Lacix of Boots and SHoxs, Rn ¥. Wagner, 
22.828. Beartnes for Wueets of Cyrcies, C. Moritz, 
London. 
829. Harness for Horses, V. M. E. Litoux, 
ion. 
22,830. Bep Pans, I. H. Ovington, London. 
22,831. Preservine Ecos, J. Swan, London. 
22. == Heatinc by Means of Spirit, E. Strauss, 
22,883. ADVERTISING at Nioat, G. Dillberg and E J. 


Greenstreet, London. 
22 baer Poririers for Mippiixes, &c., L. Turner, 





ion. 

22,835. Sor 2 J. Same. | London. 

22,836. Toy, J. May, 

22.837. Sane and a Bett, G. 8. Hooker, 


22,838. "Fase, C. A. Day.- (C. M. Haynes 
Onited States 

22,889. ApveRTisiNG, I. Watson, London. 

=mSe. Coverines for OMNIBCSES, &c., J. Delaney, 


don. 

22,841. Tors of Suarts, J. A. Goodman and F. R. 
Stone, London. 

22,842. Ginpers, A. Thrower, London. 

22,848. AprLicaTion of ALUMINIUM, W. R. Taylor, 


on. 
22,844. Propuction of Potass, &c., T. H. Cobley, 
Dunstable. 
22,845. Backs of Books, &c., J. Schmitz-Schlagloth, 
London. 
22,846 Fixuve Pwevmatic Tires, G. F. Redfern.—({4 
Morel and BE. Vauzelle, France ) 
22,847. ee for PNEUMATIC Tings, H. Price, 
ae ‘Soup ERING Lamp, J. Geiser, London. 
849. Sueet Merat Hooxs, H. H. Lake.—'H. E. Kelley, 
i: nited States.) 
50. Cocks and Va.ves, J., W. H , and E. J. Price, 
22,851. G. Vacherat, 
Lond: 


on. 
22,852. Cup-anD-BaLL Jornt, C. M. Walker, London. 
22 _, Sroracz, &c., Prevumatic Brake, J. Field, 


on. 

22,854. Execrric Arc Lemp, H. Pidot.—(P. Archat, 
France ) 

22,855. Gas Merers, F. C. Bellamy, London. 


Securrinc Harness TRACES, 


18th December, 1892. 


22,856. Sxwoxc Macuinery, J. Reece, London. 
22,857. McKay's Borinc Macuine, W. L. McKay, 


22,858. Exrectric Arc Lamp, G. Daven London. 
22,859. Borrux Storrens, B. Tansley, Birmingham. 


22,868. Suave Rivc Lamps, a 

22,864. RSING GEAR of Drrect- -ACTION Pomps, W. 
Cadman, Sheffield. 

22,865. Aprons, W. R. Kane, Manchester. 

22/866. Eron Warerine Port, Whillock Brothers, Bir- 
Tain; 

22, 367. FLEXIBLE Rosser Stamp, J Alston, Glasgow. 

22.868. Wrincinc and Mano.inc Macuives, J. Burt, 
Glasgow. 

22.869. Toot Horpers for Latnues, W. Asquith, 


a 
— Bixpinc Carrizrs for Canvas, G. Dougall, 
iw. 
=. ASPHALTE ANGLE Fitiets, J. E. C. Lord, 
22,872. Srzam Vatves, G. Cockburn and A. W. Baird, 
Glasgow. 
— mma Waeet Cork Tires, F. A. Thomson, 


22,874. Motive Power Enoinz, W. G. Dawkins, 
Chipping Norton. 

22,875. Pen or Pencit Boipers, H. Shiels, Edinburgh. 

22/876. Exvevorss, A. F. Wilkinson, Brighton. 

22,877. PeramBucot and Mart Carr, F. Pearson, jun., 
Notting’ ham. 

22,878. Govan Exevator, W. J. Bu . Lynn. 

22,879. Wick Exrractors, B. Weddell, Yorkshire. 

22) 880. Postace Stamp Devivery Macainr, T. 
Lambert, Plymouth 

22,881. VELOociPEDEs, W. C. Burton, Warri 

22,€82. Gun CLieanino Rest, J. Dickson, mbe. 

22 888. Rupper Repair for Preomatic Tirzs, C. Binks, 


Yor! 

22,884. PoospHaTe Grinpixc Miiis, M. E. Turner, 
Bristol. 

22.885. ae Porst Protector, &c, F. Levy, 
= jum Cuvexs Emp.toyvep in Latues, A. Roberts, 
jun 
22,887. Toors, ‘&., Brush Hanpies, A. B Stokes, 

22,888. ,—_ Pueasasts, &c, F. G. Paynter, 
Sunderland. - 

22,889. Evecrricat Fitrines, A. Firth and G. Y. Ash- 
well, Manchester 

22,890. Heatinc Rattway Carriaces, J. Patterson, 

22,891. Burner for Gas Fires, J. Scott and W. 8 


22 892. 'ATER-CLOSETS, J. Dean, Manchester. 
22 893. — Textitz Yarns, F. Barraclough, 


Bradf 
22 = Fort in Fire-crates, I. Fountain, 
29,895. Locks, W. Brierley.—(K. Fehr and H. Bromig 
9 mm ) 


22,896 he Ancuors, H. le N. Foster and G. 

“Hatton, Birm: 

22,897. Curmney Can, J. Scott, Glasgow. 

22/898. Gearine of VeLociPepes, C. E. Hardy and J. 
Stables, Manc 


22,899. MANUFACTURE of SAUSAGES, J. Crampton, 
Manchester. 

22,900. Topacco Pipzs, F. H. Mitchell, Manchester. 
22,901. Macaztne Fire-aros, A. W. Savage, Birming- 


22 902. Packs Cases, E. Millington and P. Leyland, 

22,908. fae eeerege T. Marsden and I. 
Thompson, Lom 

22,904. Drivinc Bees Macuines, C. H. Stocks, 
Manchester. 


£2,905. Knee Cap for Horses, H. 4 London. 
22,906. TREaTMENT of Horszs, I ss and J.T. Mc- 
London. 
22,907. Hanpeninc Stzez Wire for Carns, 8. Wood, 
London. 


22,908. Cisterns for WATER-CLOSETS, J. ‘Horrocks, 
22,909. WHELs for Bicycurs, & , A. Ducasble, Man- 
chester. 


22,910. Bur_pines, H. Jaretzki Glasgow. 
22,911. Brrtiarp and Dinine Taste, 8. 8. Bromhead. 


—{R. Carter, Australia. 
22, i aaa Stop, » for Doors, J. Edwards 


tone. 
22,918. Drepeuse Apparatus, J. Gwynne, London. 
22,914. Printinc TeLecrarus, W. L. Wise.—(C. L. 
ham, United States.) 
22915. Pruxtisc Tritecrapus, W. L. Wise.—(C. L. 
Buckingham, United States 
tine CLocks, A. J. Boult.—(S. Wilicock, 


Comada. ) 
917. DistRIBUTING PowDERED Cavsric Sopa, W. P. 
—(T. P. Stowell, United States ) 
22,918. Cottectine Dust, &., E, Stubley and J. H. 
Goodall, London. ; 


nt Separatinc Dust from Arr, P. van Gelder, 


. DeracnaBce Brake Davices, 0. Shacklock and 

a D. Rucker, London. 

22,921. SIGNALLING, W. P. Thompson.—(Z. Anspach, 
Belgium ) 

22,922 Preservino Farmaceovs Propvucts, A. J. 
Boult —(L Fromm, Germany. 

22 923. Evecrric Cases, 8 ” “de Ferranti, Liverpool. 

22,924. InserTine Keys in Locks and LatcHes, the 
Co-operative Padlock Society, Limited, and G. 
Harrison, London. 








SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gasette, 
483,653. Movtpinc Mica Forms for Evrcrricat 

Insucators, C. W. Jefferson, Schenectady —Filed 


June Ist, 1892. 
Claim.—(1) A SS for Bre mJ and setting lami- 


nated mica sheets, consisting of an annular plate /, an 

annular plate c, having s a en extending from 
its outer to its inn Gemmed te the tated 
in such relative posttlons Rot thad the groove es a 


conduit, closed stata at the ends and having a curved 
g the laminated and cemented 
<M fitting in the groove }, and 
means for 5 preventing leakage, consisting of a gasket 





at and between the outer peripheries of the rings ¢ and 

f. (2) The hereinbefore-described process of bending 

‘and setting mica sheets, oninwe in building a mica 

sheet by cementing together laminw of mica scales 

with overlapping compressing the sheet into 

the desired form w! the cement is oe drying the 

cement by evaporating the solvent thereo! 

chilling the moulded mica sheet while fon com- 

pression. 

483,682. Hor Box Auarm, J. C. Basel and B. Fruehay/, 

Galveston, Tex.—Filed October 29th, 1891. 
Clajm —(\) zs yy per the com 

with a journal ox, of a cy er su) upon 

box and d d to @ tiquefying efying solid, 

a perforated plunger supported mad the ge — 

the cylinder and adapted to work 

when melted, and means for connecting sid plunger | # 

with an alarm, substantially as set forth. yh —_ 

x, of a 

said box and designed to 


box alarm, the combination, with a jow 

cylinder "supported upon 

z te a Senin solid, a perforated plunger 
eee upon the solid within the cgtinder and 
provided with a stem having a series of notches, a 





hammer carrying pawl supported over said cylinder 


483682] 





and engaging said notches, and a gong or bell sus- 
pended in the path of sai hammer, s substantially as 
set forth. (3) In a hot box the com! 


with a ournal box, of a eylinder su 

Boe ah denne te gecmodai sung el 
ra unger or su pon 

« erlorated Plunger ead or piston, support, upon | 1 

nected with said head and provided with a series of 

notches upon one side thereof, a bracket supported u 

the upper end of said cylinder, a pawl or di cumplag 

a hammer and pivotted to said poy and normally 

engaging said notches, and a ged or gong su 

upon said cylinder in the path of aid | heme, sub- 

stantially as set forth. 


483, 07. Dry Dock, W. W. Rich, Minneapolis, Minn. 
Filed November 16th, 1891. 

Claim —41) In a dry dock, the combination, with a 

suitable foundation, of the superstructure formed 





the top, the concrete sides H, faced with altars 0, and 

a bed, substantially as described. (2) In a dry dock, 

the combination, with a suitable foundation, of the 
cture formed with concrete piers K, ot 

ot a tae trian in cross 

broader at the base 








dock, the combination, with its foundation and sides, 
E, caps ly a 
intervals under the keelway, and floor 


bolted to and extending across the caps and embedded 
at their expanded s and fastened in 

the concrete bed, su tantially as described. on: 
dry dock, with the fou: 


oul soa>donin pe N and a relief pip N 

and sides, of a su a ' 
extending eeeneeee “above the bed and vided 
ws valve / as and for the 





tantially 
I doc! bination, 
Path the tort ina ry otk, the 2 ambdeta 





———— 
——— 


pe N and relief pipe N’, extending the~efrom 
the bed and provided with ® removable » and tae 
having a flap valve /, substantially as and for the 
and pagel fete 
* a 
gate or caisson 8, provided with k T sue 
stantially as and tort the purpose cl a, (7) A ary 


dock comprising, 
nied of a came cape 


the su tea E, 
O, laid on said bed at intervals under the 










keelway, floor beams ited to and extending 
(483,697) 
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across the ca fa and embedded at their expanded 
portions in fastened in place by the concrete bed, 
a drain F in the bed, toward which it slopes, spaced 
floor timbers G on the bed, the sides formed with 


having K, cribwork L, and’ the concrete faces H 
altars 0, and a sub-drain pi mond nal 
me exten: therefrom above the bed and pro. 


ed with a flap valve J, substantially as described, 


463,708. ARMATURE FOR MoTors AND GENERATORS, 
ay C. Bassett, Lynn, Mass.—Filed February 27th, 


Claim.—An ironclad armature having an interior 
a or body with pheral grooves, coils surround- 
the cores between the grooves, and sections 

ed to said core body by engagement in said 

ves and surrounding the coils. (2) An armature 
ving a portion of its surface built up of sections 
attached to and interlocked with an interior core 
body, ies sections being channelled to receive the 


83708 





armature coils. (8) The method of forming and wind- 
ing an armature, which consists in forming a groove 
in the surface of the core, windin, the coil around the 

the coil to register with said groove and 


wind Fase ane in eorens Se cae ove Be 
ungrooved g up the groove w 
magnetic material. 


463,711: Feep Rotter ror Woop-workinc Ma- 
ives, J. Davis, Albany, N.Y.—Filed February 


16th, 1892. 
ott ae A feed roller formed of a series of com- 
posite discs composed of canvas or other textile fabric 
Scamsed togethoen by 0 coment of india-rubber or other 














Q i 
| | 


wrnar cet zcerrrns | 


elastic material, said ag gat np pies faced on their oppo- 
site flat surfaces with in , a8 and for the 


erein specifi SQ) tn a food. roller, the 
are oak ‘ 


-_ 
face to face by means of an 
a clamping mechanism od ves on | said 
discs in pines, as and for the purpose herein specified. 








axp ComFrortine.—“ B 
natural laws whic! 
on and nutrition, and 


e fine ies of well- 
has provided our breakfast 
voured ogy 
save us many heavy doctors’ bills. eo 
—— me TT en ‘of diet that —_. 


maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many 4 
shaft by kee ourselves wi ied. wit! 
blood and a 1 frame.” —Civil 

ice Gazette.— ith water or milk. Only 

in packets, by lal —*James Epps AND 
-» Homopathic 5 "—ADVT - 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
SECTION II, PART IJT.—BRASS FOUNDRY. 
(Continued from page 384 ) 

Wuen the axle-boxes are not cast in steel or iron 
Figs. 157 to 162 giye the patterns and core-boxes 
for the brassfoundry, three boxes being required. 
The core print A is placed upon a turnover board, 
and the joints made at eta te ng 

trips, Fig. 159, are bevel pieces let into the 

a We sand to form the corners at the 

top of the box, where it enters 

the horn. Fig. 160 is the 

} core-box for the oil syphon and 
| 
} 





tallow receiver, and is sus- 
pended by a wire from the out- 
side of the top box to the core 
iron, and fitting into the core 
print A. Figs. 161 and 162 are 
two views of the core-box for 
the white’ metal recess, and 
correspond to the core print 
D. The casting is run by 
two branches from each of two leaders at the top and 
bottom of the mould, the leaders being rectangular, 1}in. 
by l}in., tapering to jin. by jin. The tender axle-box 
brass is shown in Figs. 163 to 168, being top and bottom 
plans, side and end elevations. The metal strip A, 


























Fig 159. 


LS 


e160 





== 


Figs. 163 and 166, enables the pattern to form its own 
white metal cores. The joint follows the core prints at 
the sides and the curve of the bearing between, in order 
to allow of a free draw. The casting is run on to the top 
of the mould at one end about the middle—see B, Fig. 165 









































Fig (6! \\ 
—this also indicating the position of the pattern in the 
box, which is well vented in the top and slightly in the 
bottom. Fig. 169 is the pattern for the safety valve 


pillar, and Fig. 170 its core-box, the joint being a diagonal 
with the bottom square. The scoop for Ramsbottom's 





























water pick up is shown in side elevation, Fig. 171, the 
joint i > icated from A to B along the centre of the 
pattern. Fig. 172 is a plan, Fig. 173 an end elevation, 
and Fig. 174 its core-box. It is cast in boxes specially 
adapted for the job; the loose parts held by pegs are 
rammed up slightly, and then the pegs are drawn. 
It is run from two leaders at D and ©, F and G being 


moulding. 
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and the injector, and Figs. 176 to 186 its pattern in | details, it will at once be seen how they are moulded. 
detail, indicating clearly their method of procedure in | The core-boxes—Fiigs. 212 to 217—are lettered A to C, and 
the finished drawing has also the corresponding letters, 






























































Fig I81. Fig 182. 




















Figs 185 & 186. 


187 and 187a, its pattern in Figs. 210 and 211, the | the mould. 
core boxes in Figs. 212 to 217, and patterns of details 

















' Fig 187. Fig 167% 
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N°8 Combination Injector, 
























Fig !75. 





The No. 8 combination injector is given in Figs. | so that each core can be identified with that portion of 


It may be considered an opportune moment to describe 


here this injector, as when 
dealing with it in the 
machine-shop it will then 
only be necessary to describe 
the tool work required. The 
patent rights are held bya 
well-known firm of Salford 
engineers, claiming improved 
construction. The casing of 
the injector, along with the 
flange junction for the boiler 
attachment, is formed in one 
piece. The mechanism con- 
stituting an injector, nozzles, 
cones, valves, cocks, and 
other parts, are combined 
together so as to utilise this 
one flange or equivalent 
connection, having two open- 
ings, one for steam and one 
for water, to be fixed to tke 
locomotive fire-box with one 
joint, the openings being 
connected each with a pipe 
leading to the points required 
in the interior of the boiler. 


Fig. 187 is a sectional 
elevation on a plane at right 
angles with the face of the 
flange forming the junction 
with the boiler, the section 
being taken through tke 
water and overflow cocks and 
the axis of the nozzles of 
the injector. Fig. 187a is a 
sectional elevation on a plane 
parallel with the face of 
the flange, transverse to tke 
axis of the steam and delivery 
cocks, and showing the 
nozzles of the injector in out- 
side elevation. Within the 
flange by means of which 
the injector is secured to tke 
boiler there are two passager, 
that marked steam being 





in communication with the steam space of the boiler, 
and that marked feed is connected with a pipe, the open 
end of which delivers the water in the required part cf 


core nee wld cg bearings for the wrought iron arms|in Figs. 188 to 209. It may be observed that the 
which are cast in. Fig. 175 is a finished sectional draw- | shop pattern number is 2710, and the details range from 
ing of the Gall sal dockees connection between the tender ! 2711 to 2780, so that comparing the drawing with the 

















574 THE ENGINEER Dec. 30, 1892, 





INJECTOR PATTERNS—LANCASHIRE AND YORKSHIRE RAILWAY 


















































Fig 193 









































































the boiler. The steam valve 2718 has acircular chamber | 
2720 or 2730, as the case may be, and stuffing gland 2721. 
This steam valve may either have a single seat, as shown, 
or double, the latter case being especially adapted for the | 
use of steam for other purposes, as the vacuum brake ejector | 
and steam sanding arrangement. When the spindle is 
screwed out to its full extent the steam has access to the 
casing of the injector only, that part enclosing the nozzles 
being shut off by the steam valve coming upon its back seat- | 
ing. The pattern 2722 is only required in the latter case, 
and is to prevent the spindle from being screwed so far | 
as to bring the valve close against its seating, and thus | 
shutting the steam from the boiler entirely off from the | 
injector casing, including the cones, also giving latitude for | 
regulating the steam within the limit fixed by the arm | 
No. 2722. 2719 is the stop valve in its casing, 2724 | 
having a square-sided nut 2723 to fit a suitable key, ; 
closing, when required, the feed to the boiler. | 
The back of this valve is also faced, so that when | 
screwed back to its full extent, as when properly at | 
work, it will come against its back seating, and prevent | 
all water and steam passing through the stuffing-box. | 
The casing 2710 receives the steam nozzle or cone 2715, | 
the combining cone 2714, and the delivery cone 2713, | 
all of which are screwed in water-tight joints. The | 
latter, 2713, is prepared to receive the wing cone 2716, | 
or top portion of the combining cone, and in the position | 
shown there is a free outlet for overflow, which passes | 
through the core A, but when the jet is established the | 
overflow ceases. The whole of the cones are inserted by | 
the opening caused by the removal of the injector lid 
2711. The steam from the boiler passes through the 
core C, and the cone 2715 meets the water, which 
enters through the core B, at the combining cone 2714, 
through the wing cone 2716, and delivered by 2713 into 
the cavity which communicates by the core A with the 
core D, by means of the back-pressure valve 2717, which 
is closed when the jets ceases, and the water is led 
through the feed portion of the flange into the boiler. 
Suitable means are devised by which all hot condensed 
steam, from leakage of valves, is allowed to drain away as | 
it is formed, thus keeping the injector and pipes free from | 
hot water when not at work, so that the injector will | 
start promptly when required. 
In moulding, those portions of the pattern marked | 
BCD are placed upon a turnover board, the flange D 
being uppermost. The boxis then rammed up, 8 few long | 
nails are placed between C and D to act as gaggers and | 
strengthen the lift, one or two stiff rods being also used | 
right across the box. The joint F G is then made sloping | 
from the edge of the moulding-box to the edge of the | 
flange, sprinkled with gown sand, rammed up and a | 


good stiff board placed upon it and turned, the whole | 

































































mould when finished and ready for casting resting upon 
this board. The next joint is made along H K L and 
H N P, the “ drawback” R being responsible for that | 
portion of the mould L K N P, the top box being well | 
rammed and vented. The cores—Figs. 212 to 217—are | 
then placed, every position of which can be well seen and 
regulated, so that the mould is as perfect as possible, and 
then closed for one) @ If this casting was not moulded 
as described it would be necessary to use more drawbacks 
or print up, the latter being a very objectionable mode of 
procedure ; because then it would be necessary to have a 
core with its tendency to be set wrong, and also being 
harder than the mould, it would not give so even a surface 
all over the casting. The number-plates are moulded from 
a@ metallic pattern with a system of interchangeable 
figures, the cab window-frames, whistle fittings, and the 
‘other hundred-and-one items required in a locomotive 
brassfoundry, receive the due amount of attention 
demanded by their own peculiar construction. 


























(To be continued.) ~ Fig 216. 
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THE NEW RAILWAY RATES AND THE’ METAL 
AND ENGINEERING TRADES. 


As the meial—including mineral—and ieee 
industries are not only, taken as a whole, the largest an 
the most important in the United Kingdom, but as they 
contribute almost, if not quite, one half of their total 
merchandise revenue to the railway companies, it is 
natural that some interest should be felt in the question 
of how far these trades are likely to be affected, favour- 
ably or otherwise, by the new schedules of maximum 
rates and charges which come into practical operation 
at the commencement of the new year. The answer to 
this question is not, however, easy to arrive at. The 
materials for an accurate comparison of the old maxima 
with the new are accessible enough as regards the new 
rates, but so far as the old rates are concerned they are 
not readily at command. Each of the principal 
railway companies levied its schedules of rates and 
charges under a number of different Acts of Parlia- 
ment, so that the same Act that governed one set of 
charges and one section of a company’s line would not 
apply to another. The new schedules, on the contrary, 
are fairly uniform, at any rate as — to the 
same system, although each system will be governed 
more or less by maxima that are different to those that 
will be applied to its neighbours. A comparison of the 
new rates with those that are levied under the so-called 
Normanton scale would appear to show that the latter 
rates—which, for the most part, were the rates actually 
charged—are generally higher than the new maxima. 
The difference varies according to the several classes, but 
it isnot too much to put it at about 8 per cent. all round 
in favour of the traders. On the other hand, however, 
itis important to recollect that the Normanton szale 
rates did not in all cases provide for specific terminal 
charges, which will henceforth be levied under the new 
scales, and which, for short distance traffic, will make a 
very large amount of difference against the traders. As 
with the Normanton scale rate, so with the old maxima 
of the principal companies—that is to say, the new rates, 
considered merely as rates, are generally lower, but the 
terminal charges alter this, for short distance traffic, to a 
higher, instead of a lower figure. The principal gain to 
the traders is that won for mineral traffic. In this case 
there is a solid reduction for both short and long-distance 
traffic, and this, too, without any superimposed charges 
for terminals, except in the comparatively rare cases 
where mineral traffic is delivered at regular stations. 

From the point of view of the mechanical engineer 
probably the most important class of all is Class1. In 
this class are to be found boring, drilling, planing, punch- 
ing, shearing, slotting, and other machines, brick-making 
machinery, heavy castings, crab winches, iron and steel 
drums for collieries, bolt and nut machines, pumping 
machines, steam hammers, shafting, telegraph stores, 
valves, ship stern or rudder frames, and many other 
articles of a kindred character. It is hardly contested 
that in respect of nearly all such articles the railway 
companies have hitherto been accustomed to charge the 
full maximum rates allowed under their Acts, qualified 
only by the exigencies of competition on the part of the 
sea, or otherwise. The consequence has been that engi- 
neers have been exposed to the payment of charges that 
they have often had occasion to denounce as excessive and 
prohibitory. The companies have not hitherto charged 
the rates that would be permissible under the class that 
has corresponded to Class 1 of the new classification; 
but have, to alarge extent, charged freighters the highest 
charges permitted under the old Acts, on the ground that 
the rates were permitted in the absence of any specific 
classification of the articles carried. The productions of 
engineering works are so multitudinous that it is impos- 
sible to have them all included, even in the much more 
voluminous classification that will henceforth be the l&w of 
the land, but the companies can now charge for any omitted 
articles no more than the rates sanctioned in the third 
class, which will be a very different thing to the rates 
that they would have been entitled to charge under their 
old powers. 

The rates that are authorised for the transport of the 
articles enumerated in Class I. will be seen on an exami- 
nation of the following comparison of the old and new 
rates for the London and North-Western Railway Com- 
pany, which is the basis of the rates fixed for the nine 
principal companies :— 


Old maxima. New maxima. 
s, d, 8. d. s. d. 
For 10 miles a-ee-S .. 110 
ee a 210 8 9 2... 8&8 
a ee 4 9tol2 6 8 4 
99 508 x 9 5 to 25 0 14 2 


The new maxima, as this short table shows, will repre- 
sent, in a general way, rates that are intermediate between 
the highest and the lowest ratesepermissible under the 
old Acts, as applied to a corresponding class. For the 
class of goods to which these rates apply, it can hardly 
be said that they are excessive. They are, at any rate, 
scmewhat below the rates chargeable under the Nor- 
manton scale, which has hitherto been taken to represent 
the actual rates charged by the principal companies. 

When we come to higher classes, we find, of course, 
that the rates take a considerably higher range, and that 
the terminal charges rise to a corresponding extent. 
This, however, will not much affect the engineering 
trades for the reason already given—that is, that the 
principal articles produced by, or connected with, that 
trade, are to be found in the lower classes. One of the 
most unfortunate circumstances of the recent revision 
for the engineering, as well as for the iron and steel 
industries proper, was the determination of the Lords 
and Commons Committee to move from Class B, where 
they had been placed by the Board of Trade, to Class ©, 
the great bulk of the heavy goods carried as iron and 
steel in bulk. The Board of Trade placed rails, plates, 
bars, and other similarly heavy traffic in Class B, on the 
ground that they were easily handled, undamageable, 
and usually forwarded in large quantities. But the 





railway companies strongly resisted the proposal to 
place such articles in the same class as pig iron, which 
was held to be the raw material of their manufacture, 
and the companies, in the final hearing, carried the day. 

The effect of the transfer of the larger number of the 
items described as finished iron and steel from Class B to 
Class C, has, as may be supposed, been very unfortunate 
for the iron industry, as well as for the numerous indus- 
tries that are large users of iron and steel, but on the 
other hand, it is but fair to admit that the new rates will 
be more on all fours with those that would be charged 
under the clearing-house classification than the rates 
which the Board of Trade proposals would have compelled 
the railway companies to charge. The following state- 
ment shows the maxima under the London and North- 
Western Company’s sehedule—which governs a number 
of others—for Classes B and C :— 


Class B, Class C. 
& 2. * Ga 
For 10 miles... a % | 
oe ae | ee 4 3 
s Sat chi X46) ate ie MEER sed. cana ace ee 
“mee” ss in FOU ar Ga acs SD 


Not only will iron and steel traffic be exposed to the 
higher rates chargeable under Class C, but they will also 
require topay terminals on the higher scale, station termi- 
nals being 6d. at each end more in Class C. Service ter- 
minals are not provided for in classes A and B, but they 
are chargeable in all the classes that commence Class C. 

The New Acts and schedules for the first time make a 
sharp and clear distinction between maximum rates and 
terminal charges. The wisdom of Parliament, to the 
disadvantage and notwithstanding the protests of the 
traders, has decided that the companies shall be entitled 
to charge both station and service terminals. The station 
terminals will amount to 1s. 6d. per ton at each end, or 
3s. in all, in respect of all classes from 1 to 5. The 
service terminals vary from 3d. to 1s. 8d. for loading or 
unloading, and from 1d. to 4d. for covering or uncovering. 
Goods that are carried for short distances in the higher 
classes are consequently liable to find the terminal 
charges come in rather heavy. The effect of the 
terminals may be illustrated by taking the case of, 
say, @ small crank shaft being sent from Darlington 
to Stockton, a distance of approximately about ten 
miles. Under the principal schedules the actual rate 
would be 1s. 10d. per ton for this distance, but the 
station terminals would add 3s. to that amount, and the 
service terminals, suppose the shaft to be loaded and 
unloaded, covered and uncovered, as it would probably 
require to be, would add 1s. 1d. more, making the total 
terminal charges 4s. 1d., or 2s. 8d. per ton more than the 
rate. The same incidence of terminal charges will be found 
to apply all through the Acts; and in the higher classes 
it is more noticeable than in the first class, to which we 
have specially directed attention. If we go to the fourth 
class, in which a good many items occur that will affect 
engineers, such as ‘machinery in parts, not packed, 
e.o.h.p.,” and ‘‘ machines fitted up, not packed, e.o.h.p.,” 
we find that the rates compared as under:— 


Old maxima. New maxima. 
8s. d. a. 4. . & 
For 10 miles bee ah ws ue 2 © 
i ae os . 210to 8 9 8 8 
2 ee | 4 9tol2 6 13 11 
ue  « 9 5to25 0 24 4 


In this case the class rates are not so favourable as in 
the lower classes, and in shorter distances it is clear that 
the new rates will be less favourable than the old. The 
difference against traders in the higher classes appears 
to be all the more marked when terminal charges are 
included, inasmuch as for a distance of ten miles these 
would add 3s. and 3s. 2d. respectively for stations and 
services, making the total ton-mile rate up to ten miles, 
in respect of Class 4, including terminals, not less than 
9s. 2d. per ton—assuming the consignment to be one ton 
weight—or nearly 1s. per mile. Of course, for longer 
distance traffic the terminals would be spread over a 
greater mileage, and would, therefore, be less felt, until 
at 150 to 200 miles they would bear but a small per- 
centage on the rate, but the larger amount of the traffic on 
English railways is under a 50-mile haul. 

One of the most satisfactory features of the new system 
that comes into operation on the Ist of January is the 
extended character of the classification finally adopted 
by Parliament. The companies have hitherto had a 
number of classifications, differing in almost every case, 
and specifying at the most about 150 articles. Such 
articles as were not specified in the old classifications 
were subject to the rule that unspecified commodities 
should be placed in the highest classification of all, 
which tended, of course, to cause goods which were of 
low intrinsic value, and easily handled and carried in 
bulk, to be called upon to pay the highest rates permitted 
under the various Acts of the several companies. The 
railway companies proposed to increase the number of 
articles separately classified to 1441, and this figure was 
raised by the Board of Trade, in the proposals which 
they submitted to Parliament, to 2287, but the House of 
Commons ultimately adopted a revised statutory classifi- 
cation which contained 23811 articles, or 870 more than 
the number specified by the companies in their original 
proposals. It need hardly be added that this broadening 
of the classification is likely to be a great gain to the 
traders, who are thereby enabled to see at a glance the 
rates that they are liable to pay for most of the ordinary 
articles of commerce. In dealing with articles that are not 
enumerated in the voluminous classification now about 
to come into force, the companies will not, as heretofore, 
be entitled to place them in the highest class of all— 
which, under the North-Western schedule, would render 
them liable to pay at the rate of 3s. 7d. per ton for a 
distance of ten miles—but must charge for them as if 
they were in Class 3, which only means a charge of 2s. 7d. 
for ten miles. This is a great gain to the traders, inas- 
much as many articles must inevitably be excluded even 
from the most perfect classification, and commodities 





are being introduced from day to day which were not 
taken into account at the time the classification was 
drawn up. 








AN AMERICAN ba ox ON ENGLISH RAIL- 
ROAD 


THE average superficially-observant citizen of the Great 
Republic who travels in Europe, does so not for the sake of 
what may be learned, but merely to note the differences in 
other notions from what may prevail in America; and to 
use such as an opportunity for passing invective and abuse on 
all practice which does not accord with that of America. 

It is therefore rather a surprise to find Mr. E. K. Turner, 
an American—and formerly of the Fitchburg Railroad— 
reading a paper before a Boston audience which bears in- 
ternal evidence of being the outcome of a less superficial 
fault-seeking spirit. Mr. Turner has appreciated the land 
difficulty, which forced in many instances undue expendi- 
tures and faulty routes upon our earlier lines; and, though 
he evidently came over with the prevalent idea that American 
methods and appliances—good enough in America, no doubt 
—ought to be adopted here, and would be but for ignorance 
and stupidity, he found this prevalent idea to be a mis- 
taken one; and he found also, what has been actually 
disputed by other American writers, that numerous 
side doors in our passenger cars do actually allow passengers 
to empty themselves out of a train with greater rapidity than 
is possible with the two narrow and inconveniently placed 
end doors of the long cars used in America. He has found 
out how much more speedy we are in our freight movement, 
and heevidently recognises the English baggage system to be 
superior tothe check system so highly extolled by Americans. 
There is perhaps no greater fraud than the baggage check 
system as it exists in America. The express companies’ 
charges are extortionate, there is poor chance of getting 
baggage when wanted, and it does not arrive at its destination 
by any means with its owner. Indeed, in England, one may 
travel with baggage, the whole cost of which, including a cab 
at both ends of the journey, will come to less than the express 
companies charge for the same, not to mention the necessity 
of a further payment for conveyance of the passenger himself. 
Mr. Turner is impressed with the advantages of grassed slopes, 
permanent way drainage, and the general more permanent 
character of structures; but, he notes that in interlocking 
signal apparatus we use more levers than is the case. in 
America, except in recent examples. While worth noting, he 
should not overlook the fact that probably the more cumber- 
some arrangements are of considerable age, whereas there can 
be very few interlocking machines in America which are not 
recent. 

We have ourselves sometimes ventured to think that if our 
American critics would spend a little of their carping energy 
upon their own railroad defects, and abolish the level 
crossing and the rough-and-tumble cutting slopes, and in 
general pay attention to tidiness, it would be at least less 
dusty travelling on American railroads. We shall continue, 
no doubt, to watch American practice, and perhaps shall 
adopt such of it as appears fit and good; but no amount of 
abuse will compel us to adopt what we do not care for, and we 
trust we shall, at least, not so far copy transatlantic practice 
as to tear the sods off our slopes and leave our few level 
crossings unguarded. We think we can promise every 
American who comes in the same spirit as Mr. Turner, that 
he will be equally as fortunate in eliciting information in 
every grade of our railway work as Mr. Turner confesses to 
have been. He even gave credit to the much-abused rail 
chair for part of the greater durability of tires, and, in fact, © 
appears to have observed intelligently, and given due weight 
to the causes which lead up to variations in practice. Mr. 
Turner is the kind of man we want to see more of; we want 
him to travel on our South-Easterns as well as on our Great 
Northerns, and we can assure him an honest criticism will 
be cheerfully accepted. So much of American criticism is 
coloured by an excessive national vanity, that no basis at all 
can be found for many assertions which in America are 
accepted for gospel, if they are sufficiently abusive of and 
discreditable to ourselves. The new departure is a happy 
one. : 








THE LIVERPOOL PoLYTECHNIC SociETy.—The annual general 
meeting of this Society was held at the Royal Institution, Colquit- 
street, on Monday, 19th December. Mr. Thomas L. Miller, 
A.M.1.C.E., president, was in the chair, when the ballot was taken 
for officers and council for 1893, Dr. George Tate, F.I.C., F.C.S., 
being unanimously elected president for the ensuing session. The 
president—Mr. Miller—then delivered his retiring address, the 
subject selected being ‘‘ The Transmission of Power to a Distance.” 
In opening the address, the transmission of power by means of 
shafting was referred to, and figures given to show the limits 
within which it could be ically applied. Wire rope trans- 
mission was then discussed, and examples given of installations on 
this system at various places on the Continent. Hydraulic 
transmission was then fully dealt with, its history detailed, and 
the limits of its application pointed out. Transmission by ccm- 
pressed air was then referred to, and the recent advances in the 
construction of stage-compressors described: as an example the 
installation at Paris on the Popp system was given. Transmission 
by gas, steam, and hot water were then touched on, and the steam 
distribution plant at New York described. Electrical transmission 
then followed, the use of continuous, alternating, and rotary 
current systems being fully dealt with, the address concluding with 
descriptions of various installations where the different systems of 
electrical transmission had been adopted. 


Lioyp's Province House, GLascow.—Improved facilities are 
now offered for the testing of samples and experimental tests at 
Glasgow. Itis generally known that samples of iron, steel, and 
other metals, and samples of other materials, ropes, &c. &c., are. 
tested at the Glasgow Proving House—in addition to chain 
cables, anchors, crane chains, and kindred appliances—and the 
directors of the company have now added a new machine which has 
been specially made fcr the testing of samples, and for experi- 
mental work generally. The new machine, which is known as 
Wicksteed’s ‘‘ New Type of Testing Machine,” has all the improve- 
ments which have been brought out up to date. It is adapted for 
the application of tensile, compressive, transverse, and Loading 
strains, and has been constructed with the utmost care for its 
accuracy. It has been passed by the Government Inspector of 
Proving Establish ts, and li d by the Board of Trade, 
and has been introduced at this Public Proving House—the only 
one in Scotland—to meet the requirements of the present day, so 
that engineers and others who may be interested in having such 
work performed by an independent authority in Glasgow, may 
feel satisfied that full provision of the most modern and approved 
kind has ncw been made there for those who may wish to avail 
themselves of it. The Proving House is under the management of 
Lloyd’s Committee, London, by whom the superintendent is 
appointed. 
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THE PALATINE GAS ENGINE 


THE PALATINE ENGINEERING COMPANY, LIVERPOOL, ENGINEERS 
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THE PALATINE GAS ENGINE. 


THE accompanying engravings illustrate a novel gas engine 
constructed by the Palatine Engineering Company, Black- 
stock-street, Liverpool. 
tive view, side elevation, sectional elevations, and plan. It 
will be observed as a peculiarity that the usually open end of 
the cylinder is completely closed in by a case, which contains 
also the crank shaft. There is an air inlet valve in the top 
casing, and this admits air on the descent of the piston. It 


is slightly compressed on the up-stroke, and when the | 


piston reaches the top of the stroke, a quantity of this 


compressed air rushes into the cylinder through air blow | 


through ports, the cylindrical part of the piston being then 
above these ports—see Figs. 1 and 2. 
exhaust valve is opened by the lever L, Fig. 3, which is 


operated by one of the cams on the spindle driven by the | 


wheel W. Thecylinder is thus completely swept out by acharge 
of fresh air. 
suction valve is placed in the space below the cylinder and 
close to the gas admission. 


mined by the governor and detent, Fig. 2, which control the 
admission of the gas to the pump by means of the small gas 


3) 




















a 
Fig 4 Sectional plan throA B. Fig I. 


Ignition is effected by mean of an incandescent tube I T, 
Figs. 1,3 and 4; the moment at which gas is permitted to 
enter the tube is controlled by a valve I V, Figs. 1 and 3 and 
4, worked by the lever L, Fig. 3, and cam, Fig. 2. The 
engine is of the high-speed class, 200 to 300 revolutions, and 
gives a larger power for its size than any other engine with 
which we are acquainted. The engine which will give 
7-horse power on the brake has a cylinder of but Tin. in 
diameter, and it stands on a space 4ft. 3in. by 3ft. 9in., the 
former dimension being the size of the fly-wheel. It will be 
noted that the engine has no slide valve, and that the use of 
@ gas pump insures constancy in the gas admission. The 
use of an ignition valve has the advantage of securing great 
certainty of ignition, and the enclosure of the cylinder pre- 
vents the admission of the ordinary gas engine smell into the 
engine room. 








SOME EARLY RAILWAY BRAKES. 


THERE appeared in our issue of May 6th last an article by 
Professor Sweet on “‘ American Boasting,” in which allusion 
was made to the sweeping claims erroneously set up by our 
American friends to the invention of most of the contrivances 
now in common use. Professor Sweet reminds Americans 
that most of the inventions and great things had been made 
by people of the old world, but he claimed the continuous 
air brake as one thing which was perhaps indisputably 
American. We received some disclaimers at the time, and 
amongst them was a cutting from a magazine, published in 
1851, containing a drawing and description of a pneumatic 
railway brake. The object our correspondent had in view 
was to show that America’s claim must be limited to the 
invention of a particular form only of pneumatic brake, and 
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The illustrations include a perspec- | 


At this moment the | 


Referring to Fig. 1, it will be seen that the air | 


The gas is taken into the gas | 
pump, Figs. 2, 3, and 4, and the quantity admitted is deter- | 
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| Other communications bearing upon the subject have since | 


reached us, and we have thought it worth while to put them 
in consecutive form~as a contribution to early railway 
history. 

Without in the least wishing to deprive any inventor of the 
credit which may belong to him, it should be known that the 
idea of using the power of the steam in a locomotive for the 
purpose of arresting the motion of the machine, as well as 
to drive it, is almost as old as the locomotive itself. As early 
| as 1832 Richard Roberts took out a patent—No. 6258—for a 
steam brake, consisting of a number of jointed blocks 
encircling a wheel on one of the locomotive axles. It was, in 
fact, a strap brake with a wooden lining, one end of the lever 
being connected to the piston-rod of a cylinder, into which 
steam was admitted when it was desired to apply the brake. 
In the following year Robert Stephenson patented an 
arrangement consisting of a pair of brake blocks connected 
together by a system of toggle joints, and suspended from the 
framing between two of the wheels of the locomotive. The 
toggle arrangement is connected by a rod to a lever, one end 
of which is pivotted to a fixed point, and the other attached 
to a trunk working in a cylinder. When steam is admitted 
| to the cylinder the piston is moved upwards, at the same 

time giving motion to the rod which forces the blocks —_ 
| and causes them to press against the wheels. In a word, the 
| arrangement is not unlike that adopted in the present 
Westinghouse brake. In 1841 Walter Hancock, who did a 
good deal in connection with steam carriages on common 
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In 1848 another well-known inventor, Alliott, of Notting- 
ham, proposed a rather complicated arrangement of con- 
tinuous brake, worked by gearing from the axles of 
each carriage, the mechanism being started by com- 
pressed air conveyed by a pipe running the length of the 
train. 

We select for illustration a form of brake proposed by “ an 
operative” in the Expositor, a journal which owed its origin 
to the Great Exhibition of 1851. The letter appeared in the 
number for June 14th, 1851. At the end of the train there 
is a strong cylindrical vessel, into which air is forced by a 
pump worked from an excentric on one of the carriage axles. 
A pipe leading from the air vessel runs the whole length of 
the train, and in the middle of each carriage there is a 
branch by which the compressed air is led into a cylinder 
provided with leather- packed plungers. These plungers 
are connected by rods to the brake levers, and by opening a 
cock compressed air acts upon the plungers and forces the 
blocks against the wheels. As we have already stated, this 
brake is practically the same as Lister’s, but the details are 
worked out in a slightly different way. Both inventors 
appreciate the importance of providing a simple flexible 
joint for the air tube, so that the train may be readily made 


up. 
A diligent search amongst the specifications of patents, 
and in the technical periodicals of the forties and the fifties, 





would probably — _— ng mad ng light, but it is not 
e subjec er. 


necessary to pursue t 
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PNEUMATIC CONTINUOUS BRAKE—1861 


roads, patented a brake of rather complicated construction. 
| A steam cylinder provided with a piston was fitted on the 


length of the train. Each carriage was furnished with 


| brakes, the levers of which were connected with the rod | 
steam being admitted to the | 


| above mentioned. Upon 


| cylinders the rod was set in motion, and the brakes were put | 


|on. This looks rather crude, but the whole thing was 
| carefully thought out, an ingenious provision being 
| made for, applying the pressure gradually. The next pro- 
| ject dates from 1844, when Nasmyth, in conjunction with 


atmospheric railway, of which great things were then hoped. 
Each carriage was furnished with a vessel kept exhausted, 
either by connection with the traction tube or by a pump 
worked by an excentric on one of the axles. This vacuum 
chamber was in communication, by means of a pipe fitted 
with a cock, with a cylinder open at one end. In this 
cylinder was a piston, the rod of which was connected to 
the brake levers. When it was desired to put on the brakes 
the cock on the communication pipe was opened, which had 
the effect of drawing in the piston and moving the brake 
levers. The specification shows an arrangement by which 
all the brakes could be applied simultaneously. In 1847 a 
Mr. Richard Wrighton, who is described as of Lower Brook- 
street, Grosvenor-square, gentleman, patented a continuous 
brake worked by a steam cylinder, placed on the tender at 
right angles to the length of the train. This was at the 
best but a clumsy arrangement, and need not be described 
further. A much better thing was brought out in the same 
year by Samuel Cunliffe Lister, of Bradford. It was practi- 
cally identical with the pneumatic brake, to be presently 





that the idea had occurred to others long before his day. 


referred to, 


| Robert May, of Ipswich, patented an air brake for use cn the | 


| back of the tender, and the rod was prolonged throughout the | 





ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Trade of Wurtemberg in 1890.* — The com- 
mencement of 1890 witnessed a pretty general improvement 
in industrial—especially large—undertakings, but it was not 
maintained throughout the year, the second half of which 
showed unsatisfactory results. Agitations amongst the work- 
people, in a few cases accompanied by strikes; the consequent 
necessity for raising wages; the considerable rise in the price 
of coal, and in many cases of raw materials, tended to 
place manufacturers in a difficult position. Prices could 
not be raised so as to correspond with the increased cost 
of production, and where an attempt to do so was made 
a speedy falling off in the sales resulted. The diminution in 
consumption, and indisposition to engage in large under- 
takings, was also due in a great measure to scarcity in the 
money market, while the disasters in the Argentine Republic 
the fall of Baring’s house, and the uncertain state of afiairs 
in Central America, Chili, and Peru, affected injuriously ever- 
widening circles of business. All coal is brought either by 
rail or water, there being none in Wurtemberg. The con- 
sumption of coal in 1890 was much greater than in 1888. In 
1890, 951,691 tons were carried, of which 91-3 per cent. were 
carried by rail and 8-7 per cent. by water. The actual con- 
sumption was 930,155 tons, or 8} cwt. per head of the popu- 
lation. Nearly all the coal is used in gasmaking, industrial 
undertakings, and railways, private houses being almost 
entirely warmed by turf or wood. Nearly all the coal comes 
from the Ruhr and Saar districts. A very small quantity 
comes from Austria, Bavaria, Bohemia, and Saxony, and 4 





* Latest previous report that for 1886, 





mrmeacdclu & 


> = 


tip tt ina ao 2 tia & otic eo et eo oe oe One 





Dec. 30, 1892. 


THE ENGINEER. 


577 














few tons of anthracite from Wales. This last, which is 
admittedly the best, fetches a very high price, it being 
retailed in Stuttgart at £2 per ton. Boiler and machinery 
makers in Berg and Esslingen had a very busy and satisfac- 
tory year. Many foundries and workshops were in conse- 
yence added to, in some cases largely. One firm in 
Hsslingen, almost entirely occupied in producing bridges, 
carriages, locomotives, wagons, and railway material, 
increased its business by £100,000, or 40 per cent., over 1889, 
and had orders amounting to £400,000 in hand for 1891, thus 
increasing its business by 60 per cent. in two years. Of 
locomotives 75, and of wagons 26 per cent. were made for 
countries other than Germany. On April Ist, 1890, 260 
Wurtemberg manufacturing houses were associates of the 
Export Sample Company, which had twelve agents in 
difierent parts of the world, each furnished with patterns 
and samples of the goods manufactured by the various 
firms, suited, as far as possible, to the requirements 
of the country in which the agents reside. Merchants can 
thus see samples of goods they wish to order, and complete 
the purchases through the agent on the spot. This system 
has been particularly successful in Greece, the company’s 
report stating that its agencies there have been by far the 
most remunerative, and show a steady annual increase in the 
number and value of sales effected. In several instances in 
1890 large orders for various goods had to be refused, the 
house being too fully occupied with orders already in hand to 
be enabled to undertake large export orders, even when a 
considerable extension of time for delivery was offered. 
The company’s agency at Hamburg did 60 per cent., and all 
the agencies 70 per cent. move business than in the previous 
year. The year 1890 did not end as well as it had began, but 
the company did not retrograde. The financial and political 
troubles in the South American Republics were again princi- 
pally responsible for the difficulties of export trade. Exports 
to the United States increased by £24,211, or 84 per cent. 
over 1889. The position of the labouring and working classes 
improved during the year. Wages rose in most branches of 
industry, while the advance in price of the necessaries of life 
was very slight. 

Germany: Street lighting in Berlin.—The United States 
Consul General at Berlin reports :—The use of electricity for 
public lighting in Berlin dates from the autumn of 1882, 
since when the Potsdamer Platz and Leipziger-street as far 
as Friedrich-street have been lighted with thirty-six arc 
lights. The business, at first in the hands of Siemens and 
Halske, was in 1886 transferred to the Berlin Electricity 
Company. Except a few interruptions at the beginning, 
nothing has occurred to raise any objection to the further 
use of electricity for street lighting purposes beyond the 
difference in cost of electricity and gas. The project of 
lighting Unter den Linden and its extension as far as the 
Spandaiier-street having been accepted by the municipality 
in preference to a system of improved gas jets, at the end of 
August, 1886, the Castle Bridge, the Kaiser Wilhelm Bridge 
and Street, the Opera Platz, the Pariser Platz, the Platz am 
Lustgarten, and Unter den Linden, were lighted by 104 
arc lamps. The amount to be paid by the city was fixed at 
4id. per hour, or £48,132 per annum. For the Leipziger- 
street and Potsdam Platz the price is 44d. per hour, but this 
difference in cost is only apparent, as the 10 per cent. tax 
which the Berlin Electricity Company has to pay the city on 
its gross receipts has been deducted from the price for 
Unter den Linden, while retained in that for Leipziger-street. 
The lighting of the former is cheaper than specified by the 
contract, each arc lamp being 2000, against 800-candle 

wer for the latter. The actual cost of lighting Unter 

en Linden was £2895, and of Leipziger-street £1447. 
The company attends to and repairs the lamps, lanterns, 
and poles. The ever increasing traffic on the principal 
streets, and the extension of street car lines, have rendered 
necessary for streets in the periphery of the city, not only an 
increase in the number of lights, but also a great increase in 
their intensity. In addition to electric lights, and Siemens’ 
regenerative burners, at many crossings and on many 
squares, in recent years an improved system of lighting with 
Bray’s burners has been introduced into those streets where 
tramway traffic isheavy. With that burner a flame twice as 
large as given by the ordinary street lamp is supplied, and 
the Municipal Gas Commission intends to erect such 
lanterns as rapidly as possible in the most frequented streejs. 
The number of public lanterns increased between 1882 and 
1889 by 4775, or 34°95 per cent. Of these 17,509, or 96°45 
per cent., were fed by the Municipal Gas Works, and 643, or 
3:15 per cent., by the Imperial Continental Gas Association, 
at the cost of the city. The number of petroleum lamps 
during the same period increased by 247, or 29:13 per cent. 
These lamps are in outskirt streets, or in those parts of the 
city where there are no buildings, or where they are used only 
for lighting promenades. The amount of gas used for 
private —— has also materially increased by 768,819 
thousand cubic feet, or 31°8 per cent., being an annual 
average increase of 5:3 per cent., which is the more remark- 
able, as from year to year the competition of electric light 
with gas light has increased. The increase in the use of gas 
was principally for heating, industrial and technical pur- 
poses. In 1889 the quantity used for these purposes was 
134,000 thousand cubic feet, at a cost of 3s. 74d. per 1000 cubic 
feet, and by private persons for illuminating purposes, 2,415,223 
thousand cubic feet, at a cost of 4s. 63d. per 1000 cubic feet. 
In view of the constantly increasing use of gas, and that the 
gasworks were rapidly nearing the limit of their yielding 
capacity, the erection of a fifth gasworks seemed necessary. 
The rapid growth of the south-western and western portions 
of the city indicated this to be the proper site. Accordingly 
& site was selected between the Ringbahn depéts of Halensee 
and Schmargendarf for the building of new gasworks, with a 
daily capacity of 10,600,000 to 12,360,000 cubic feet, con- 
nected with which are the branch works within the limits 
of a The other gasworks have been enlarged 
and improved, the mains lengthened and extended to the 
new quarters of the city, and as far as possible laid under the 
sidewalks. The mains of the Municipal Gasworks had a 
length of 12973 miles. The coal used—except a few sample 
urchases of Knglish—was from the Gliickhilf Mine, near 
lermsdorf, in Lower Silesia, and the Zabarze Mine, in Upper 
Silesia. The coal was brought direct to the works by rail. 
The quantity used was 314,264 tons, ranging in price from 
18s. O4d. to 18s, 34% d. per ton. The secondary products 
obtained in the manufacture of gas—ammoniac liquor, coke, 
tar, &c.—were sold at good prices, and valued about two- 
thirds the cost of the coal. There was no difficulty in obtain- 
ing the necessary supply of labour to the gasworks, and wages 
were raised about 15 percent. The financial position of the 
Municipal Gas Commission is satisfactory, and shows a con- 
siderable surplus. The value of the Municipal Gasworks in 
1889 was £1,655,695 ; an increase of £344,422, or 26:27 per cent. 





since 1882. Appended to this report No. 128, pages 47-54, are 
a series of tables, showing the progress of the gasworks, 
income, expenditure, &c. According to later advices, although 
the central electric stations supply at least 100,000 lamps, 
and a large number of private installations, there has been a 
steady increase in the consumption of gas, and the Corpora- 
tion has decided to erect another large gas tank. 

Germany: Waterworks of Berlin.—The United States’ 
Consul General at Berlin reports :—The works on the upper 
Spree, which were erected by a private company, and came 
into the possession of the city in 1873, used river water, 
cleansed by filtering before entering the pipes, but it was 
intended that the works erected on the Tegel Sea, should use 
water from deep places without filtering. Experiments made 
soon after these works were put in operation having shown 
that clear water, fit for drinking and household purposes, 
could not be obtained from wells, the City Council resolved 
to construct filters at Tegel, and use lake instead of well 
water. When, in 1883, the extension of the Tegel works by 
the construction of seven vaulted filters was discussed, it 
was resolved to experiment as to the quality of a mixture of 
well and filtered lake water. These experiments were 
continued until 1886, when it was admitted that the country 
in the vicinity of Berlin was incapable of supplying a city of 
1,500,000 inhabitants with clean water of satisfactory 
quality and quantity. As the rivers Havel and Spree, even 
if their navigation be doubled, can spare sufficient water for 
this ter ore and as the Imperial Sanitary Bureau, in 1882, 
decided that from a chemical standpoint sand filtration 
gives the water of the Spree a satisfactory quality, the use of 
filtered water only for the city of Berlin was decided on. 
While the question of filtered versus well water was 
under discussion, vaulted filters, with a sand surface 
of 26,230 square yards, and capable of supplying 56,160 
cubic yards of water every twenty-four hours, were 
constructed at the Tegel Works, which were completed and 
put into operation in March, 1888, and supplied daily to the 
city 112,320 cubic yards of water per day, through the old 
works at the Strulaugale having reached the limit of their 
capacity. The increase of factories above Berlin, and the 
ever-increasing ship and steamer traffic on the Upper Spree, 
constantly increasing the impurity of the water, and the 
cost of filtration, the danger of receiving water injurious to 
health in the event of an interruption to business, or a defect 
in the works, and the rapid growth of the city, rendered neces- 
sary new waterworks. It was decided to locate these works 
on the Miiggel Sea, above the town of Friedrichshagen, and 


averaged during seven years, 14:39 gallons. The price 
during the same period, fell from 14s. 63d. to 13s. 43d. per 
100 cubic yards. In comparison with other large towns, the 
average consumption is very low, but it is only 57 per cent. 
of the total consumption. In Berlin water is sold by 
measure, so that it is to the interest of the person paying for 
it—the landlord—to discover and check waste. The situation 
of the city, in the valley of the Spree, with the street 
level only from 6ft. Gin. to 9ft. 10in. above the water-line 
of the soaked sand diluvium, is such that water for 
factory and industrial purposes can be easily obtained at 
smaller cost on every lot in the lower zone of the pipe 
system of the Municipal Waterworks than from the latter. 
There are thus a large and increasing number of small 
waterworks, where the water is obtained from wells on private 
lots, and is used for feeding steam boilers and steam 
condensation. The number for 1889 was 606, supplying 
86,849 cubic yards of water daily. This, added to the 
supply from the Municipal Waterworks, raises the daily 
consumption to 199,421 cubic yards, and the average daily 
consumption per head of population to 25 gallons. The 
report, No. 129, pages 202-7, contains tables showing the 
receipts, outlays, and surpluses of the waterworks, also their 
assets, liabilities, and financial condition at the close of each 
year. 

Germany: Trade of Dantzig in 1889!.—Dantzig, on the 
principal mouth of the river Vistula, is from its situation 
the shipping port of the produce of Poland and the adjacent 
provinces of Russia, but the extension of the railway system 
in Russia has diverted much of the exports of that country 
to its own seaports, which are greatly favoured in railway 
rates and facilities, to say nothing of political considerations 
working to the detriment of Dantzig. Trade in 1889 ended 
worse than it began, the general improvement of the pre- 
ceding year in all branches ceasing as the year went on.* 
Imports increased by 30,064 tons, or 6°95 per cent., and in 
value by £573,975, or 244 per cent. over 1888. Shipping 
entering Dantzig decreased ' 36,737 tons, or 59 per cent. 
British shipping amounted to 125,005 tons, 47°55 per cent. 
of the foreign, and 21:4 per cent. of the total shipping. 
Imports of coal and coke decreased by 3350 tons, or 1:4 
per cent., and increased in value by £29,000, or 21°15 per 
cent. Coal from England, 223,830 tons, decreased by 
2329 tons, or 1:05 per cent. Silesian coal gains in favour 
here jevery year, the quantity imported in 1889 amounting 
to 68,858 tons, an increase of 32,206 tons, or 87°9 per cent. 





to send the water thence to the plateau north of Lichtenberg. 
The daily capacity. of these works is to be 224,640 cubic 
yards of water, and their cost is estimated at £1,000,000. 
The Miiggel and Tegel Sea Works together will supply Berlin 
daily with 336,960 cubic yards of water, a quantity, at the 
present rate of use, sufficient for a population of 2,500,000. 
In addition to the extension of the Tegel Works, force 
works were erected on the Tempelhof Hill, which had been 
rendered necestary by the growth of that part of the city, 
the houses thereof not having a sufficient supply of water 
in their “oe storeys. The quality of the water is constantly 
watched by the Imperial Sanitary Department, and the 
analyses are satisfactory. Between 1882 and 1889, the 
age mer of the city supplied with water increased 
y 379,127, or 38°67 per cent., and the amount of 
water consumed by 117,314,964 cubic yards, or 40 per 
cent. The daily annual consumption of water r 
head of the population ranged from 13°98 to 15°75, and 


since 1886. The strike among the miners in Silesia in May, 
1889, interfered with the output of coal in that region, 
otherwise a larger quantity would have reached this 
province. Prices steadily increased as the year went on. 
The cause assigned for the decreased consumption of British 
coal is that it could not compete in price with the native 
article. Petroleum decreased by 858 tons, or ‘6 per cent., 
and in value from £7 11s. 5,%d. to £7 Os. 1¢d. per ton. Raw 
iron increased by 10,483 tons, or 97°5 per cent., and in value 
from £2 5s. O7,d. to £2 16s. 542d. per ton. Of the entire 
import 20,858 tons, or 93:4 per cent., came from Great 
Britain, and found its way principally to Poland. Exports 
decreased by 127,158 tons, or 18°4 per cent., and in value by 
£683,650, or 15 per cent. The only export of importance 
showing an increase was wood, which rose by 45,911 
tons, or 26 per cent., and in value by £210,000, or 45°15 
per cent. 


1 No previous reports. 
2 The falling off was solely in exports. 








HOLLOW SHAFTS. 


Tuer appended table of constants is one which should prove 
useful in dealing with questions relating 
to the strength and dimensions of shafts, 
enabling as they do the ready determina- 
tion of equivalent solid and hollow shafts 
of any dimension, and thus simplifying 
our calculations for strength, deflection, 
&c., as the ordinary and more general 
formule for solid shafts can be used 
and the equivalent hollow shaft 
determined from the required solid 
one by use of the constants: thus, 
suppose we are designing a shaft for 
@ given case, which we estimate 
requires to be 13in. diameter if solid, 
and it is desired to reduce weight 
by making it hollow, then, for a 
reduction of about 25 per cent. the ratio 





| 

| Inside diameter 
| Outside diameter 
| Estimating on the solid shaft which will be found sufficiently 
| accurate for reductions of weight up to about 30 per cent.; 
| thus our 13in. shaft has a cross sectional area of 132-7 square 
| inches, 25 per cent. of which = 33:2, the area of a 6}in. dia- 
meter hole, so that for a reduction of about 25 per cent. 


5 = vie = 0°5, the error due to this method being in the 
| 

| present example under 1 per cent. Then from the table, 
| opposite 2=0°5 in the first column, read off the corresponding 
| value of C=1-0218 in the second column, and 13in. x 1°0218 
| =13-2834, say 13,5,in. will be the required outside diameter of 
| the hollow shaft with a hole, say, 6}4in. diameter. Again, 
suppose the given shaft to be hollow, say 12}in. external dia- 
| meter, bored 58, then =0°45, the value of K corresponding 
| to which is found in the third column of the table to be 0-986, 
| therefore the diameter of an equivalent solid shaft would be 
' 125 x ‘986 =12:225in. 


(or x in the table) will require to be 0:5. 


Le Di = Ay! diameter of a given solid shaft, D the outside, and d the inside diameters respectively of an equivalent hollow shaft ; also 


xzaed, 


Then D = D! x C and D1 =D x K, the values of C and K being given in the following table for known values of x. (Calculated 


by Geo. R. Bale. | 











x or | Cor _ K or 
4... a DI x “¢ K x Cc K 
D> | Wire . 1 | 
080 | 11919 0°8382 0°59 1°0440 09578 || 0-39 | 1-0079 +9920 
79 | 1°1789 "8482 “58 1°0409 9607 || «38 =| =: 10069 “9930 
78 | (11666 ‘8571 || “7 1-0382 ‘9632 | «= 87, |_ «(1-068 “2931 
‘77 1°1553 8656 || *56 10354 “9660 36 «| «(170056 “9940 
“76 1°1452 8782 || “5B 1°0326 “9684 35 | 11-0049 “9951 
‘75 1°1352 “8809 | “54 10301 9707 “34 1-0043 “9958 
74 1°1263 8878 || *58 1-0278 9729 «|| = +88 1-0040 “9960 
‘73 1°1178 ‘go46 || “52 1°0256 9751 || “82 10036 "9962 
72 1°1100 “9009 “51 1-0237 9768 || “81 1-0033 “9965 
7 1°1027 9068 “50 1-0218 ‘9786 ||, «= “80 1-026 9971 
70 10958 “9125 i 
“69 1-0897 “9176 “49 1-0202 “9802 |S 29 1-0023 “9973 
“68 1°0835 9229 “48 1:0183 9820 || -28 1-0021 *9977 
67 1:0779 ‘9277 “47 1-0170 ‘9834 || *27 1-0019 “9980 
“66 1-0729 “9821 “46 1°0154 ‘9848 || ‘26 1-0016 “9983 
65 1-067 "9365 “45 1:0141 9861 | 25 1:0013 +9987 
“64 1:0632 9405 “44 1:0128 “9873 || 
"63 10588 "9444 “43 1°0115 “9886 
62 1°0549 “9480 “42 1°0105 “9896 || 
“61 10510 “9514 “41 1-0099 “9901 | | 
“60 1:0474 “9546 “40 1-0089 9910 || | 
| | 
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RAISING AND MOVING MASONRY BUILDINGS 
BODILY. 


Tur operations illustrated in our impression of Oct. 21st last, 

age 347, were confined to the bodily removal of the Frodsham 
railway station. We now reproduce a photograph of a brick 
puilding just as it had been raised bodily 13ft. vertically above | 
the cellar walls, which had been previously built for it. The | 
building had occupied a site in a private park near New | 
York, and recently had been moved therefrom in two direc- 
tions, i.e., 40ft. in a northerly direction and 90ft. in an easterly 
one, from its original foundations, and then brought over the 
git. deep cellar. The building was 45ft. square by two and 
a-half storeys in height, and was greatly cut up by numerous 
windows and doors on all four sides in all the storeys, 
weakening it very much. The photograph shows 4 series of 
crib piers set inside the inner face of the masonry under- 
pinning wall, built of wood blocks 34ft. long, of square section 
ysually, 6in. by 6in., and for heavy work 6in. by Sin. There 
would thus be four inter-sections of the super-imposed blocks 
Jaid crosswise in pairs, which for the 6in. by 6in. pieces would 
give an aggregate bearing area of one square foot on each 
horizontal plane of contact. This area is ample for any 
steady pressure up to 14 tons per screw, which allows one- | 
tenth of a ton per square inch for the safe resistance to | 
detrusion, or shearing across the grain, of soft pine and 
spruce woods ordinarily dry. The operation of screwing up 
the building was accom- 
plished by the repeated 
“ fleetings’’ of the screws as 
they are run up out of their 
nut sockets to their required 
limit of 14in. or 16in., accord- 
ing to length and weight 
sustained. The fleeting con- 
sists in saplading the succes- 
sive lengths thus gained by 
the run up of the screw by 
the crib piers of blockwork 
laid in pairs alternately cross- 
wise or header-and-stretcher 
fashion high enough to admit 
of the screw, which is run 
down into its socket, being 
then placed close up under 
the sill or transverse timber, 
as the case may be, ready for 
a further screwing up of l4in. 
or l6in. When two pairs of 
lifting screws are used to 
each needle, only one of 
them is released at first and 
secured in the higher posi- 
tion and adjusted to take its 
quota of the weight of the 
building before the other is 
released. But when only 
one pair of screws is used to 
each needle, a temporary 
prop and adjusting folding 
wedges are interposed be- 
tween the lower stage of the 
crib and the sill, while the 
screw is being released and 
the crib built up the inter- 
vening stage, or sometimes a 
bottle-jack is used for the 
purpose of relieving the lift- 
ing screw in order to effect 
the fleeting. In such case 
one bottle-jack will serve 
each “ nest ”’ of lifting. 

In the present instance a 
double tier of sills and of 
transom timbers were placed 
immediately underneath the 
old superstructure. These 
in turn were supported by 
the crib piers, 

The positions of the crib 
piers are usually arranged to 
occupy, as far as possible, 
the voids in the masonry 
walls for doors and windows 
in the new storey of the struc- 
ture. The spaces between the 
cribs thus occupy the posi- 
tions of wall piers, which are 
first built as high as the 
lower sills. The photograph 
shows the bricklayers called 
for the moment from the 
work of under-pinning, with 
trowel in hand.* At this 
stage of progress bearing 
blocks are placed on the new 
masonry. Screws worked by 
one man. These operations 
of fleeting and screwing up are repeated simultaneously in | 
each nest of screws all round the building. 

In the fleeting [operation of relieving the lifting screws, 
care must be taken to arrange the tempo props, so as not | 
to interfere with the successive additions to the height of the | 
crib piers, or to the free removal and replacing of the lifting | 
screws, and either temporary props and folding wedges or | 
screws are inserted firmly between the bearing blocks on top 
of the new masonry and the projecting ends of the upper 
transverse timbers, and thus receive the weight of the super- 
structure, while the sills and the lower transoms are with- | 
drawn if they have not been kept back sufficiently far to 
admit of the masonry wall being carried up to the upper 
transoms. When the sills are removed the crib piers can be 
carried up and wedged close under the upper transoms, and 
thus takea great part of the weight of the superstructure | 
while the piers are being built up between the props or 
propping screws and firmly underpinned below the old walls. 
The temporary ends of the masonry piers which may be in- 
terrupted by the props are either “racked” or toothed, in 
order to join on the reveals of the windows, &c., when the 
props are removed. The building of the masonry is thus of 
necessity proceeded with more or less piecemeal, according 
to the care and foresight exercised in the placing of the crib 
work, needles, sills, and transom timbers. These in turn are 
regulated by the requirements of the weakness or strength 
and the general condition of the masonry, but by vigilance 








and skill buildings are made Longa 4 substantial. All tran- 
som walls, arches, and spandrils which occur between the 


piers which are interrupted by the crib piers, props, or screws, | 
&c., are built after the piers are permanently underpinned 
below the old walls. 

The proper disposition of the crib piers, props, screws, 
needles, &c., involves a ready understanding of the peculiar 
practical behaviour of masonry under the precise conditions 
existing in individual cases, as every building presents diffi- 
culties peculiar to itself—its structure, materials, condition 
of repair, contiguity of other parts or structures, &c., and 
also, in some cases, to more or less extent, to peculiarities of 
the locality and surroundings. It will be observed that only 
the internal wall, which was exposed by the removal of the 
original L portion to admit of fitting the building to the new | 
site on a street corner, is tied to the opposite wall by ropes | 
fastened to bars placed across the windows. 

After the building had been underpinned, the roof was 
raised off the old walls to admit of raising the masonry of 
the top half storey to a full storey. Consequently, by these | 
operations the original two and a-half storey building was | 
converted into one of four storeys and cellar, by which the 
owner made a net gain of £1200. 

These moving and raising operations were done by profes- 
sional house movers, Messrs. Miller and Son, of Brooklyn, 
who moved the Great Brighton Beach Hotel for the Brooklyn, 
Flatbush and Coney Island Railway Company, under the 
supervision of their superintendent, Mr. J. L. Morrow, C.E. | 
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receive the flanged and feathered socket between them. The 
operations of raising and moving heavy masonry buildings 
bodily is not without interest to the engineer, by reason of 
the nicety of adjustment displayed in the mechanical 
arrangements, and the simplicity of the plant and expedients 
adopted throughout the operations. We find Mr. David 
Stevenson, C.E., F.R.S.E., so unexpectedly interested in 
the operations of the bodily removal of a house in New 
York, which he had accidentally seen begun on the occasion 
of his professional visit to North America in 1837, that he 
determined to delay his departure for three days, to enable 
him to witness the interesting modus operandi, and the safe 
completion of the removal. It was a brick and slated house, 
25ft. by 50ft., of three storeys and attic high. The building 
was at the time occupied as a carvers’ and gilders’ shop, having 
a large amount of valuable mirror glass stored in the upper 
floors, which was not in the least injured. {The account of 
this operation was published in 1838, in Mr. Stevenson’s 
“Sketches of Civil Engineering in North America,” page 
It was republished in Weales’ Seriesin 1859, page 204.] 
In the “Proceedings” of the Institution of Civil Engineers, 


| vol. 72, page 219, Mr. S. G. Artingstall, A.M.I.C.E., gives a 


description with illustrations of the moving in 1882 of a large 
massive masonry block 90ft. by 80ft., of four storeys high, of 
railway offices at Buffalo, N.Y., for the New York, Lackawanna 
and Western Railway. This building contained two large 


Six locomotives were employed in the removal. It was dis- | two-storey masonry fire-proof vaults. The removal was 
occasioned by the necessity 
for additional lines of rails. 
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RAISING AND MOVING A HOUSE, NEW YORK 


covered on this occasion that the original brick piers support- 
ing the hotel were canted to an angle of 30 deg. from the 
vertical by the force of the encroaching ocean, and remained 
intact without cracking. In the operations of raising a 
heavy pom Ol to any oe 

CK height, it has been found unsafe to use 
TP the bottle screw jack, because of its nut 
socket being raised so high above its 
supporting base. In the American 
lifting screw, which may be new to 
many of the readers of Tur ENGINEER, 
and of which a diagram is here pre- 
sented, this unsafety is removed by 
lowering the nut socket to rest directly 
upon the screw blocks, supported there- 
on by the spreading flange, and pre- 
vented from turning in the block by a 
pair of feathers. The position of the 
socket flange on the screw block is 
indicated by the dotted rectangular 
figure in the centre of its length. 
Handspike holes are shown, alterna- 
ting in the rectangular head, which 
has an egg-end pivot, on which the 
cap—shown in section—swivels round. 
‘I'he screw block, instead of being in one piece—4in. by 10in. 
—with a centre hole to drop the screw socket into, as here- 
tofore, is now split in two pieces—S8in. by 6in. each. Each 




















piece has a half-round in the centre of one edge cut out, to 


It was raised 5ft., and moved 
back 35ft.; the occupants 
were not disturbed during 
the operations. He also 
describes a moving operation 
which necessitated turning 
the building partially round, 
as well as moving if in a 
straight line. 

Many large masonry hotel 
buildings have from time to 
time been raised and moved 
and turned bodily without 
disturbing the guests, in 
Chicago, Boston, New York, 
and other American cities ; 
all water, gas, drainage and 
sewerage connections being 


maintained in the mean- 
time by means of flexible 
=. &. 


piping. 


TRAMWAYS IN THE 
UNITED KINGDOM. 
A SOMEWHAT retrogressive 
condition has been notice- 
able in connection with the 
tramways in this country 
for some time, and it has 


been suggested that an 
inquiry should be made 
into the working of the 
Tramways Act, of 1870. 


Efforts have already been 
made to get such an investi- 
gation conducted, but with- 
out any result from the 
Board of Trade. Last year 
it was pointed out that 
nearly 200 miles of tram- 
way authorised by Parlia- 
ment and local authorities— 
thus proving the necessity 
for those lines—could not be 
constructed owing to the 
impossibility of raising the 
capital required for that 
purpose. In this connection 
an interesting Parliamentary 
return has just been issued 
of the tramways—street and 
road—in the}*United King- 
dom, the ‘figures being 
brought down™to;the year 
ending June 30th last. On 
that date the total length of 
lines open for pubiic traffic 
was 946 miles, of which 428 
were double and 518 single 
lines. This shows a diminu- 
tion as compared with the 
previous year, when there 
were 963 miles open to 
traffic, and practically re- 
duces the mileage to that 
obtaining in 1890, and which 
was 948 miles. In 1882, 564 
miles of line were in’use, and the greatest advance during the 
decade took" place between that year and 1886, when the 
length ‘had been increased to 865 miles, and in 1889 to 949 
miles. Coming to the financial side of the question, we find 
that out of a total capital of £17,201,240 authorised by shares, 
loans, and debentures, no less than £13,571,000 is paid up, 
whilst the total expenditure is set down at £13,870,234, or 
nearly £300,000 more than that received. The gross receipts 
during the year dealt with in the return amounted to 
£3,531,431, and the working expenses to £2,853,356, leaving 
£678,075 as net receipts. Whilst the gross receipts, in round 
figures, increased by £100,000 as compared with the previous 
year, the working expenses advanced by over £220,000, and 
the net receipts diminished by more than £120,000. No 
reason is given in the return, which is purely statistical, as 
to the causes of these decreases, but it is probably to be found 
partly in the higher wages received and shorter number of 
hours worked by the tramway employés, and partly because 
of what the companies term the exactions of the local autho- 
rities. It may here be mentioned that the number of tram- 
way undertakings in the United Kingdom is 158, of which 32 
belong to local authorities and 126 to companies and others. 
Under the Tramways Act, of 1870, local authorities are not 
permitted to work their own lines, but an exception was 
made in the case of the Huddersfield Corporation, who 
obtained statutory powers to do so. Many of the members 
of the Tramways Institute think that local authorities, for 
various reasons should not be allowed to work their own 
tramlines, but that they should lease them to the companies, 
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and |that‘the"former ‘should acquire |by ‘purchase*the jlines 
owned by the companies, and lease them also to the latter. 
The companies, it seems, own 4020 cars, as compared with 
4067 last year; 534 locomotive engines as against 579, and 
29,699 horses as against 29,013; whilst the total number of 
passengers carried during the year was 581,678,546, being an 
increase over last year of over 16,000,000.: The actual 
mileage authorised is 1123 miles, and as 946 miles are in 
existence, no less than 177 miles remain to be laid down. It 
will, however, be seen from the above figures that as far as 
length is concerned, there has practically been no develop- 
ment during the past four years, whilst the net receipts 
for the year under notice were lower than at any time since 
1889. 








FLEXIBLE METALLIC TUBING.! 





NvuMEROUS efforts have been made in recent times to produce a 
flexible metal tube, admitting of being readily bent into any 
required curve, and capable, when so bent, of retaining its form 
unaltered. If the conditions are studied under which a tube, con- 
structed of a material rigid in itself, or possessing at the most a 
very slight amount of spring or elasticity, mes flexible, it will 
be found that the only safe and certain method of securing this 
result will be by means of a multiplicity of moving parts or short 
sections, each part united together by joints which admit of a 
small amount of play. A flexible tube must, in fact, consist of a 
series of rings or annular segments, and the degree of flexibility 
will depend upon the proportion of the length of each segment to 
the total amount of A os possible at each joint. The well-known 
difficulty of making a sound joint of metal against metal, espe- 
cially when such joint must allow of a sliding motion, has caused 
inventors to seek other methods of solving this problem. Thus 
tubes have been proposed formed on the principle of the accordion, 
built up, that is, of a number of V-shaped segments, while others 
have been constructed with spirally - wound fillets of metal, 
alternately triangular and circular in section, so that the smallest 
possible amount of metallic surface should be in contact, in the 
hope of thereby securing a tight joint. 

After many experiments, it is in this latter direction that success 
has at length been achieved, and that it has become possible to 
produce a really sound flexible tube of metal—a tube, moreover, 
that is not only sound when it is at rest, but which maintains its 
soundness under the trying conditions of constant movement and 
considerable internal pressure. The manufacture of a tube answer- 
ing to these requirements has now actually been accomplished, and 
we owe the invention to Monsieur E. Levavasseur, who was led to 
the discovery from his successful improvements in goldsmiths’ work 
and the fabrication of necklaces and bracelets, 

About twenty years ago M. Levavasseur was engaged in tbe 
formation of those now well-known ornaments of a snake-like 
pattern, made out of thin ribbons of silver and gold, in which 
each link or segment was capable of movement. The principle at 
first adopted in the construction of these ornaments involved the 
use of metal strips of two different sections, coiled the one over 
the other, as seen in Fig. 1, which, like the other sections given, 


& 8 


ad 


are very much larger than the largest size which has yet been 
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made, or is likely to Here a strip a a, formed into a 
channel section, is coiled in a spiral direction round a core or 
mandril, and a second strip bb b, of half-round section, is wound 
above it, so as to clip each pair of channels and join all the parts 
together. It will be evident that a tube of this form possesses a 
certain amount of play at each joint; and in time M. Levavasseur 
was able to dispense with two different sections, and to use a 
simple figure of S-shaped fillet, in which the head of one S clips 
into the bottom of the other —see Fig. 2. Various modifica- 
tions of this section were in turn introduced, and the tube formed 
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in this way was frequently moulded by hydraulic pressure into the 
section of an ellipse, so as to form a flattened band ; but for many 
years no attempt was made to apply this ingenious principle to 
any other than tubes of the smallest section, employed, as we have 
seen, for jewellers’ work and ornaments. 

About six years ago the attention of M. Levavasseur was 
accidentally directed to the clumsy contrivances in common use for 
road watering purposes in Paris, and he was induced to make 
experiments in converting his flexible tube into one capable of 
serving for industrial purposes, by making the joint between each 
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coil of metal water or air-tight. This he attempted to do by 
inserting a strip of india-rubber at the junction of each section, so 
that it should be firmly gripped by each strip of metal—see 
Figs. 3and 4. His efforts in this direction were at once successful, 
and by the use of a rubber strip he was able to produce a tube 
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capable of being used for gas or water, and perfectly sound under 
considerable pressure. 

The use of india-rubber in this way is, however, attended with 
several disadvantages, the chief of which is its tendency rapidly to 
oxidise or deteriorate, especially in an atmosphere of coal gas ; 
and flexible tubes are largely employed for such purposes, Copper 
oxide, also, has the effect of hastening the decay of the rubber, 
and many oils of animal and vegetable origin have a similar action 
when used in conjunction with copper or brass. India-rubber, 
when fully oxidised, becomes quite brittle and loses its elastic 
——_ In ae —s 4 —— into a dark resinous 
compound resembling pitch, which destroys, or tly impairs, 
the flexibility of the tubing into which it i inserted. It became 
necessary, therefore, to devise some means of dispensing with the 
use of india-rubber, and after various trials a new form of corruga- 
tion was introduced, which answered well with a very small amount 
of packing, consisting of a mere thread of hemp or cotton fibre or 
asbestos. This new section was a double channel, so proportioned 
that, in winding the strip spirally to form a continuous tube, the 

1 Paper read in Section G, British 
R. ve, Assoc. Inst. C.E. eS oe ee 





larger channel fitted over the smaller one, the space between the two 
convolutions having a thin thread of packing, carried in a groove 
on the surface of the smaller channel—see Fig. 5. The joint pro- 
duced in this way was in fact a species of piston joint, for the 
larger outer channel or corrugation might be regarded as the 
cylinder, in which the smaller channel worked, much in the same 
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way as the piston travels within the cylinder, the strip of asbestos 
packing taking the place of the piston ring. After protracted 
experiments with sections of this kind, M. Levavasseur ultimately 
succeeded in producing a tube, formed from metal corrugated 
strips, without any king whatever; in which, therefore, a 
hermetically tight joint is obtained by metal working against 
metal—see Fig. 6. Engineers would be disposed at first sight to 
deny the feasibility of producing a sound tube in this way; indeed, 
many practical men, who have had great experience in metal work, 
have asserted that it would be impossible by this means to obtain 
a continuous sound joint in a flexible tube of any length.» But it 
is now known that tubes thus made are perfectly steam-tight, and 
that they will even withstand internal pressure up to 2700 1b. per 
square inch. Moreover, not only are these tubes found to be 


sound when used under pressure, but they will also work under a 
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FIG.6. 


moderate vacuum, approaching that under which water can be 
lifted by a common pump. a 

The explanation of the excellence of the joint thus formed 
presents many difficulties. Some have thought that the internal 
pressure, which, owing to the way in which the tube is produced, 
must partake of the nature of that of a coiled steel spring, is suffi- 
cient to account for the soundness of the joint. Mr. Imray is of 
the opinion that the piece of steel from which each coil is formed 
constitutes a species of girder, having two poekets on the one 
side and one on the other. When this minute girder is bent round 
a mandril in the process of manufacturing the tubing, it is sub- 
jected to a very great stress, the outer part being put in tension 
and the inner part in compression, but if so there must be, some- 
where in the thickness, a neutral line where there is neither ten- 
sion nor compression. This neutral line represents, as nearly as 
possible, the point of contact between the metal surfaces, and as 
the outer aan is in tension and the inner one in compression, 
there results a tremendous pressure of one surface against the 
other. It is, he thought, in consequence of this pressure that the 
tube is kept sound at the joint. Another attempt to explain this 





Fig. 7—Flexible Tube Union 


joint relies upon the difference in tension between the smaller and 
the larger pocket or channel of the corrugated metal, giving rise 
to a similar action to that which takes place with an ordinary cup 
and leather washer in a hydraulic engine. None of these theories, 
however, suffice to explain the soundness of the tubing under all 
the different working conditions under which it had been success- 
fully tested. ; 4 ‘ 

@.The process of manufacturing the tube is as follows :—A plain 
strip or ribbon of suitable metal, which must be extremely tough, 
yet capable of being readily and repeatedly bent almost at right 
angles, is through a series of small grooved rollers or 
molettes, which gradually shape it to the desired section. The 
section now in use involves, as will be seen by the illustration, 
Fig. 6, the formation of no less than six very sharp bends, and this 
rolling process must be carried out with great accuracy, as the 
smallest imperfection in the section implies a failure in the sound- 
ness of the tubing. As soon as the strip is shaped it is coiled in a 
spiral form round a core. In this operation the tension of the 
strip, the position of the various guide wheels, the accurate adjust- 
ment of the metal surfaces, and the mode of release from the core, 
are the matters of chief moment. The tube is now produced from 
the plain strip at one single set of operations, the whole of the 





Fig. 8—Flexible Tube Coupling 


machinery, which has been specially designed for the purpose, 
being as nearly as possible automatic in its action. 

The tube works well atall ordinary pressures, and it is quite steam- 
tight at 80 1b. or 100 lb. to the inch pressure. The effect of great 
pressure within the tube tends to elongate the corrugation, and to 
drive the piston out of its cylinder. "Ce of the smaller sections 
have, however, withstood the extraordinary pressure of 2700 lb. 
per square inch without injury. This is a strain which approxi- 
mates very closely that required to rupture the metal strip used in 
the manufacture of the tube. It has been ascertained that fora 
tube fin. in diameter, a strip of metal six-tenthe of a millimetre in 
thickness, and 14 millimetres in width, gives good results, For 
each foot of tubing about 10ft. of metal strip is required, and it 
has not been found practicable at the present time to roll these 
small sections of metal strip in lengths of more than 7000ft. The 
weight of the finished tube depends of course upon the thickness 
of the strip used in making it, but it may be assumed that the 
average weights per lineal foot are as follows: — 

frin. tubing weighs 2} oz. per foot. 
fin. 8 oz. 


™ 9 4 oz. an 
in ” sf Oz. ” 
jin. ” ” 8 OZ. ” 
ie. 8s ” 11 oz, ” 
| ae ” 15 oz. 9 
ljin. ,, 17 oz. 





Passing on to the industrial application of flexible tubing, we may 
notice two different sets of conditions which come into play, viz, 
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first, the flexibility above, and secondly, this quality ta 
connection with the power of —— internal or A ae pene 


In the case of an ordinary india-rubber tube, we find 
these conditions most completely satisfied. 
the most perfect pliability, but under the second set of conditions 
it takes a very low rank. If an india-ruber tube has to withstand 
internal pressure, even to a very moderate extent, it has to be great] 
increased in thickness and becomes extremely rigid and cumbronsg, 
or it may be surrounded with coiled wire or metal strips, to keep 
its elasticity within bounds, and is thereby deprived to a great 
extent of its flexibility. Again, if it is to be used under a partial 
vacuum, it speedily collapses and suffers a great loss of calibre, It 
is in both of these latter conditions that the new flexible metallic 
tubing shows to great advantage, for while it is vastly stronger 
than any tubing hitherto produced, it has the additional superiorit: 
of being able to support very heavy loads passing over it, Thos 
the jin, tube will support without permanent injury a load of 
13 cwt. placed on one square inch of bearing surface, and the same 
tube needs a steadily applied load of 31 cwt. on the same surface 
to crush it. This property is of great importance when the tube 
is used for gas installations, temporary or otherwise. The metallic 
tubing, moreover, will not kink, and this should secure its 
immediate adoption for the diving-bell. Of course the white ants 
cannot attack it, and this points its use in eastern countries for all 
purposes for which india-rubber is now employed for tubing, and 
when introduced on board ship it withstands admirably the con. 
stant motion and straining rack so fatal to all pipes made of rigid 
metal. Itis also not liable to be damaged by sa as it possesses 
sufficient power of expansion and elongation to counteract the 
disruptive force of ice. Among the purposes for which the flexible 
metallic tubing has aJready been employed with success, | may 
mention the following :—For conveying air under considerable pres- 
sure torock drill and boring apparatus. For steam pipes, carrying 
steam at 1501b. For waaey of petroleum gas from the reservoirs 
to railway carriages at 200!b. per square inch working pressure, 
It is used also in the manufacture of varnishes, in jam-making 
for the suction pipes for publicans’ beer engines, for speaking tubes, 
organ blowing, and carpet-beating machinery. It has also been 
applied succesefully in sheathing electric wires and small cables, as 
it is impossible to drive a nail into it. It has likewise been intro. 
duced for the hot calenders for printing machines, and for the gas 
irons used in collar dressing. With a tube of this description it is 
of the utmost importance that there should be a means of making 
a good and secure joint or coupling; and this has been accom. 

lished by means of a simple screw connection, the end of the tube 
ing inserted into a conical cup or thimble, into which it is 
fastened with solder or white lead in the usual way—see Fig. 7. A 
simple push-on connection may be used for gas, and for a strong 
joint for low-pressure a plain collar, made in halves, and capable of 
being bolted round the junction with a packing of india-rubber, is 
all that is required—as shown in Fig. 8. 

In price the new tubing compares very favourably with similar 
tubes made of india-rubber ; and when its vastly increased strength 
aud durability are taken into account, any slight additional first cost 
will soon be compensated for. The metallic tubing can be coated 
with various protective deposits while still in the strip, and it can 
also be electro-plated without much loss of flexibility in the latest 
form in which it is being made. The numerous purposes to 
which it is applicable are only becoming gradually known to 
manufacturers. 
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Naval ENGINEER ApPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet Engineer: John L, 
Stevenson, tc the Magdala for the Abyssinia, to date January Ist. 
Staff Engineer: William W. Wootton, to the Magdala, to date 
January lst. Engineers: Charles H. Hill, to the Magdala, and 
Samuel Aston, to the Assaye, to date January Ist. 

ABINGDON SEWERAGE,—A portion of this work, under Mr. G, 
Winship, surveyor to the borough, bas just been carried out, 
Owing to the nature of the ground the work was attended with 
some difficulty, the subsoil water—influenced by the level of the 
river Thames—standing durmg the summer 5ft. and upwards 
above the invert of the sewer, and the soil for a considerable 
length being of running sand. Stoneware pipes with Doulton’s 
patent self-adjusting joint were adopted, and a very satisfactory 
result has been obtained. 

A RarLway-Crossine BUILT In A NweHt.—The Common Council 
of Middleton, Ohio, recently granted the Middleton and Cin- 
cinnati Railway the right to carry their line across Sixteenth- 
street. No sooner was the permission given than the work was 
commenced, scores of men tae on the spot at midnight. On 
Wednesday morning a committee of the citizens, armed with an 
injunction restraining the railway authorities from proceeding with 
the work, were astonished to find the rails laid and the road in 
complete working order, 

SoutH AFRICAN EXHIBITION, KIMBERLY.—At this exhibition, 
which has just closed, Messrs. Merryweather and Sons, of London, 
had a complete fire station, equipped with steam and manual fire 
engines, and other apparatus, the protection of the exhibition from 
fire being in their sole charge. On one occasion a fire which 
occured in the exhibition buildings was extinguished by Messrs, 
Merryweathers’ staff. The executive has now awarded the firm 
two gold medals, one being for their ‘‘ Greenwich” steam fire 
engine and other apparatus, and the other for their ‘‘ Squires” 
engine, a machine of special construction, enabling it to be used 
for fire protection and water supply, as well as driving light 
machinery. 

INSTITUTION OF CIVIL ENGINEERS.—At a meeting of the Man- 
chester Association of Students, held on 21st inst., at the 
Atheneum, Mr. J. E. O. Thompson, Stud. Inst, C.E., read a 

aper on ‘The Reconstruction of Railway Bridges.” Mr. Hunt, 

. Inst. C.E., occupied the chair. Mr. Th n, after touch 
on the various materials utilised by engineers in bridge construc- 
tion, described in detail the methods of reconstructing the various 
types of under bridges. He then gave a description of the recon- 
struction of the Glenury Viaduct and the Earn Viaduct, on the 
Caledonian Railway, and the Newark Dyke Bridge on the Great 
Northern Railway, and he concluded his paper by a description 
of bridge piers formed by screw piles and cylinders. An interest- 
ing discussion followed. 

A Home-MapE CurrENT METER.—It sometimes happens that 
a surveyor is called upon to estimate the flow of water in a ditch 
or stream where some form of current meter is necessary to obtain 
satisfactory results. As these instruments are quite expensive, Mr. 
J. ©. Kennedy recommends in The Irrigation Age, a simple 
device, which is based on an application of Hutton’s rules, It con- 
sists of a handle of hard oe 5ft. long and lin, square, to one 
end of which is attached a strip of dry light wood, 6in, by 2in. by 
lin. in size. This strip carries a plate of tin, zinc, or thin wood, 
6in. square, and attached in such a manner that its plane is at right 
angles to that of the handle. A small hook is attached to the 
front of the plate. The instrument is prepared for use by placing it 
in still water and weighting it until the top of the plate sinks 
just below the surface. When just submerged a string is 
attached to the hook and the instrument is ready for use. 
The string should vary from 5ft. to 20ft. in length, according to 
circumstances. A well-oiled and tested spring balance is attached 
to the string, and the instrument put into the stream to be 
measured, care being taken to hold the balance at such a depth 
below the surface that the plate is at right angles to the surface of 
the water. Having determined the pressure at several places from 
bank to bank, the velocity can be computed by the following rule, 
known as Hutton’s rule :—‘‘ The pressure in pounds per square foot 
equals the square of the velocity in feet per second.” Before using 
such a home-made device it would be well to compare its results 
with those obtained by allowing a float to be carried between two 
fixed points in the stream. By making a simultaneous series of 
float and instrument observations, it will be possible to approx!- 
mately determine the correction that must be applied to the latter. 
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RAILWAY MATTERS. 


Durine the nine months ending the 80th September, 
twelve passengers and eight servents of companies were killed, and 
476 passengers and 66 servants of companies were injured on the 
railways’ of the United Kingdom by accidents to trains, rolling 
stock, and permanent way. This is a total of eight more killed, 
all passengers, than last year and a decrease of nearly two hundred 
in the total of injuries. 


ALTHOUGH the permanent works on the Ismid-Angora 
Railway are not yet ready to be opened to the public, the first 
locomotive entered the Angora terminus a few days ago. 
The circumstance caused considerable stir and rejoicing among the 
population, which had flocked to the station, The 7imes corre- 
spondent says the completion of the line and the opening of traffic 
should take place within the next two months, 


A provecT is on foot for constructing a railway to con- 
nect Walfisch Bay with Vryburg, in Bechuanaland. The proposed 
railway would start from Walfisch Ba and proceed vd Sand- 
fontein, Guiganabis, and Rietfontein to Mafeking, covering a total 
distance of 780 miles, It is claimed that travellers by this line 
would save two days’ journey by sea and one day’s journey by 
rail over the present Cape route to the Witwatersrand goldfields, 


Ow1ne to the disturbance in trade caused by the 
revised tariffs of the railway companies and the complaints which 
have reached the Mansion-house Association on Railway and 
Canal Traffic, it has been decided by that body to hold early in the 
New Year, at the Mansion-house, a conference, to which traders 
and agriculturists generally will be invited. Meanwhile the 
pumerous communications which the association has received are 
being collected with the view of ascertaining the effect of the new 
rates on the trade of the country. 


A GENERAL Classification of the accidents on American 
railways in October shows :— 





Col- Derail- Other 
lisions. ments. acc'd'ts. Total. P.c. 
Defects of road... .. «© .. — « 16.4. — . Wee 8 
Defects of equipment .. 4... 9 $s. @B.. B 
Negligence in operating Se « W I. 3 29 
Unforeseen obstructions — . 10 2 12 6 
Unexplained oe 44 42 _ 86 44 
Total 96 04 6 196 100 


Tue directors of the London, Tilbury, and Southend 
Railway Company have decided to discontinue the issue of second- 
class tickets to and from Pitsea, Bonfleet, Leigh, Southend-on-Sea, 
and Shoeburyness Stations on and after the Ist January, 1893. 
They have also decided to abolish the running of second-class 
carriages in their trains, and to discontinue the issue of second- 
class tickets to and from all stations on their railway, and to and 
from other railways running in connection therewith after the 31st 
March, 1893. Third-class tickets will be issued by all trains on 
the London, Tilbury, and Southend Railway on and after the lst 
January, 1893, 


Tue direct railway communication between England 
and Gibraltar has been pleted by opening to the public the 
last section of the Algeciras-Gibraltar Railway. The new line, 
which joins the Andalucia Railway at Bobadilla, is 176 kilom., 
about 110 English miles long, and runs direct to Algeciras, half an 
hour from Gibraltar. There are twenty-one stations en route, and 
the line, which in some parts is a marvel of engineering skill, 
passes through a country singularly attractive. It opens upa part 
of Spain entirely unknown to the ordinary traveller. The advan- 
tages of this line to travellers to Algeria and Morocco will be at 
once apparent, and no doubt it will be extensively used by 
passengers to and from India and Australia desirous of avoiding 
the dreaded Bay of Biscay. Travellers from Italy to Spain also 
will find the convenience of this line, as the North German 
Lloyd steamers from Genoa to New York will call at Gibraltar. 


Tue Board of Trade have made an order under Sub- 
section 6 of Section 33 of the Railway and Canal Traffic Act, 1888, 
with regard to the altered rates and charges which will come into 
operation on the lst January, 1893, consequent upon the passing 
of the various Railway Rates and Charges Order Confirmation 
Acts, 1891 and 1892. The provision in the order granting the 
companies exemption from previous publication of any additional 
or amended entries which may be made on the rate books during 
the months of January and February next has been conceded by 
the Board of Trade on the distinct understanding, to which the 
Railway Companies Association has agreed, that skeleton forms 
similar to the pages in the rate books shall be prepared by the 
companies, and shall be obtainable by traders at a reasonable 
charge, and that the companies will be prepared, at the written 
request of any trader, addressed to the head office of a company, 
tosupplyin such forms extracts from the rate book applicable to such 
stations and descriptions of traffic as the trader shail indicate. 


By accidents to passengers from causes other than 
accidents to trains, rolling stock, permanent way, &c., including 
accidents from their — — of caution or mi d ry id : 
te persons passing over level crossings, trespassers, and others, 411 
persons are returned as killed and 697 injured during the nine 
months ending the 30th of September last; 76 of the killed and 
§28 of the injured were passengers, Of these, 18 were-killed and 
61 injured by falling between carriages and platforms, viz., 15 
killed and 26 injured when getting into, and 3 killed and 35 
injured when alighting from, trains; 7 were killed and 292 injured 
by falling on to platforms, ballast, &c., viz., 3 killed and 47 injured 
when getting into, and 4 killed and 245 injured when alighting 
from, trains; 23 were killed and 6 injured whilst passing over the 
line at stations; 62 were injured by the closing of carriage doors; 
12 were killed and 35 injured by falling out of carriages during 
the travelling of trains; and 16 were killed and 72 injured from 
other causes; 58 persons were killed and 18 injured whilst passing 
over railways at level crossings, viz., 42 killed and 12 injured at 
public level crossings, 11 killed and 3 injured at occupation cross- 
ings, and 5 killed and 3 injured at foot crossings; 182 persons were 
killed and 92 injured when trespassing on the railways; 63 persons 
committed suicide on railways; and of other persons not specifically 
classed, but mostly private people having business on the com- 
panies’ premises, 32 were killed and 59 injured. 


Tue Journal of the Ministry of Finance in Russia 
has published some statistics with regard to the traffic of the 
Transcaspian Railway, which was opened from the shores of the 
Caspian Sea to Samarcand in Mey, 1889, the length of the line 
being nearly 900 miles, Before the construction of this line the 
only means of communication between the industrial centres of 
Russia in Europe and Central Asia was the caravan route of 
Kazalinsk, whence the Russian merchandise was sent on to Khiva, 
Bokhara, Samarcand, and Tashkent. Since the opening of the 
line the export of Russian goods has gradually increased by more 
than 110 per cent., amounting to over 11 million poods last year, 
during which period the number of passengers was 202,408, 
exclusive of about 40,000 soldiers. The principal article of expor: 
was sugar, coarse and refined, and this sugar is a great rival in the 
Central Asian markets to that which is imported from India by way 
of Candabar and Herat, and from Marseilles by way of Bender- 
Abbas, The principal imports into Russia from Central Asia are 
cotton, grain, wool, and raisins, and since the opening of the rail- 
way the quantity of cotton has increased from half-a-million to 
two and a-half million poods, of which more than a million poods 
came from Samarcand and half-a-million from Bokhara, the other 
places which contributed the most being Amu-Daria, Karkul, 
Askabad, and Merv, The Transcaspian line has also favoured the 
import into Russia of Indian tea, about 4,000,000 lb. having been 
imported thence last year, 











NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
pag England and Wales corresponded to an annual rate of 20 
per . 


A papER on the laws of expansion of fluids at con- 
stant volume ; co-efficients of pressure, by E. H. Amagat, is given 
in the last number of the Comptes Rendus, 


A TEsT of a new plate glass bending kiln was made at 
the Diamond Plate Glass Works, Kokomo, which will bend a glass 
of 180 = x 11bin., and the first effort on glass of this size was 
successful, 


In London 2428 births and 1606 deaths were regis- 
tered last week. Allowing for increase of population, the births 
were 27, and the deaths 220, below the average numbers in the 
corresponding weeks of the last ten years. 


In a paper on “The Existence of the Diamond in 
Meteoric Iron of the Cafion Diablo,” M. C. Friedel recently in- 
formed the Paris Academy of Sciences that careful analysis had 
placed beyond doubt the existence of diamond in a portion of the 
Arizona meteorite presented to the Ecole des Mines, It occurs in 
small grains, or a fine powder disseminated through the iron. 


Ar a recent meeting of the Paris Academy of Sciences 
a paper “ On the Relation between the Velocity of Light and the 
Size of the Molecules of Refracting Liquids,” was read by M. P. 
Joubin, From a comparison of a large number of substances the 
following law is deduced: The refraction is proportional to the 
square root of the quotient of the weight of the melecule by the 
number of constituent atoms (mean weight of the atom), 


In devulcanising rubber it is first boiled with an 
alkaline carbonate, hydrate or sulphite, then washed and treated 
with hydro-chloric acid and iron, containing a lot of combined 
carbon, This mixture is allowed to stand in a dark place until all 
action has ceased, The rubber is then washed and boiled gently 
for about four hours in a solution of caustic soda, again washed 
and pressed. The remainder of the process, which is patented, 
consists in dissolving the rubber in a suitable solvent, passing it 
through a masticator and spreading it out in thin layers, 


Nor every city is as fortunate as the town of Boisé 
City, in Idaho, which has a supply of natural heat ready almost at 
its doors. It is now propo to heat the houses of the town by 
hot water from artesian wells a mile from the city, the water 
discharged from which comes to the surface in a boiling condition. 
The main pipe will be 6in. in diameter, and distribution to houses will 
be made by similar pipes. It is calculated that the cost of 
heating by this system, including a good profit on the original 
outlay, will be less than half the present cost with coal. 


Tue following method has been suggested for coating 
metal surfaces with glass, and may be found to answer various 
purposes: —Take about 125 parts, by weight, of ordinary flint glass 
fragments, 29 parts of carbonate of sodium, and 12 parts of boric 
acid, and melt. Pour the fused mass out upon some cold surface, 
as of stone or metal, and pulverise when cool. Make a mixture of 
this powder with silicate of soda water glass—solution 60 deg. B, 
With this, coat the metal to be glazed, and heat in a muffle or 
other furnace until it has fused. This coating is said to adhere 
very firmly to steel or iron. 


In the course of a recent lecture on “ Water and Water 
Supply” at the London Institution, Major L. Flower mentioned 
that if a man weighing 140lb. were placed under a hydraulic 
press and squeezed flat, the result would be 105 lb. of water and 
only 35 1b. of dry residue, which was a fact for conceited people 
to reflect upon. Concerning the rainfall of England, he said the 
maximum was found in Cumberland, where the record for six 
years shows an annual rainfall of 165in. The lowest in England 
is between Biggleswade and Bedford, where it reaches only 20in. 
London and the east coast average about 25in. 


In the course of gas-analytic operations M. Blum 
caused gases containing sulphuretted hydrogen to traverse a plug 
of fine white glass wool, as obtained in ce. The wool was 
blackened, and on further investigation it appeared that the 
blackening was due to the formation of lead sulphide. Hence 
a plumbiferous glass had been used for the production of the glass 
wool, In various analytical operations where glass wool is used 
the presence of lead is objectionable. Nor can such material be 
used, as recommended, for filtering acids, since they may become 
contaminated by taking up lead. 


Tue total number of great guns required for vessels 
now authorised is 381, says Commodore Folger, in his annual report 
as Chief of the Bureau of Ordnance, to the Navy Department. 
Engineering News says of this number 237 of various calibres have 
been completed, and 116 are afloat. For the secondary batteries 
of ships 291 rapid-firing machine guns have been furnished, and 
168 are afloat. Since the date of his last report 1500 lb. of 
smokeless powder have been made and tested with gratifying 
results. Repeated experiments demcnstrate the safety and 
stability of American powder of this class, and its superiority over 
published reports of tests of foreign powder made abroad. It has 
higher and more regular velocity, with lower and more uniform 
pressure. Dupont and Co., of Wilmington, Del., have completed 
their gun-cotton factory, and they have delivered 20,000 lb, out of 
the 50,000 lb. ordered by the Government, 


A NEw form of electrical furnace has been described in 
the Comptes Rendus by M. Henri Moissan. The furnace consists 
of two bricks of quicklime, one upon the other, the lower one of 
which is provided with a longitudinal groove, which carries the 
two electrodes, and between them is a small cavity, serving as 
crucible, which contains a layer of several centimetres of the sub- 
stance to be experimented upon. The latter may also be contained 
in a small carbon crucible. The highest temperature worked with 
was 3000deg. C., produced by a current of 450 ampéres and 
70 volts, consuming 50-horse power. In the neighbourhood of 
2500 deg., lime, strontia, and magnesia crystallised in a few 
minutes. At 3000deg. the quicklime composing the furnace 
began to run like water. At the same temperature the carbon 
rapidly reduced tle oxide of calcium to the metallic state. The 
oxides of nickel, cobalt, manganese, and chrowium were reduced 
in a few seconds at 2500 deg., and a button of uranium, weigh- 
ing 120 gr., was obtained from the oxide in ten minutes at 
3000 deg. 


Some successful results have attended the experiments 
of M. Em, Placet, in the production of chromium on a service- 
able scale, by means of electrolysis. This somewhat rare metal, is 
usually obtained by the reduction of the oxide with charcoal from 
sugar, in the shape of small crystals of about the same hardness as 
corundum. The new process of M. Placet, an account of which 
be has quite recently forwarded to l' Académie des Sciences, consists 
in forming a solution of cbrome alum, Ky Cry (S 0,4)4, 24 H, O, 
to which isadded an alkaline sulphate and a small quantity of 
sulphuric acid. Upon subjecting this solution to the electro- 
lysing action, a deposit is formed at the negative pole, presenting 
on the end of the electrode a specimen of pure chromium. This 
metal is not so easily fused as platinum, and burns in the oxyhy- 
drogen flame with production of the oxide Cr, O;. It is not 
affected by ordinary atmospheric agents, and is not acted upon by 
nitric acid. It forms numerous alloys, and M. Placet has succeeded 
in chromo-plating brass, bronze, copper, and iron with it, the coat- 
ing being of any thickness required, and resembling in colour and 
polish the appearance of frosted or oxidised silver. M. Placet has 
presented to /’Académie a speci of pure metal obtained by his 
process, weighing over a couple of pounds avoirdupois, 











MISCELLANEA. 


WE are asked to state that the firm of Measures Bros., 


of Southwark, was registered as a limited company on the 19th 
instant. 


THE Independent of South Africa, November 26th, 
states that Messrs. Brown and May have been awarded the only 
gold medal at Kimberly Exhibition for portable engines. 


Ir the proposed amalgamation of the South-Eastern 
and London, Chatham, and Dover Railway Companies is carried, 
the two lines will be incorporated in one undertaking under the 
name of the “ South-Eastern Railway Company.” 


In a recent paper on “The Action of a High Tem- 
perature on Metallic Oxides,” M. Henri Moissan said that in 
all his experiments, the simple elevation of temperature pro- 
duced the crystallisation of all the metallic oxides experimented 
upon, 

Tue Government of India have sanctioned a water 
carriage sewerage scheme for the town of Karachi on what is 
known as the ‘‘Shone” system. The first section of works com- 


prises the drainage of the old native town, which is estimated to 
cost six lacs of rupees, 


Tue Committee of the International Electrical Exhibi- 
tion to be held at Milan in 1894 proposes, according to La Lumiére 
Electrique, to offer a prize for the most important invention or 
discovery in the province of electricity, especially in cc ti 
with the transmission of energy to a great distance, and its distribu- 
tion and transformation for industrial uses, 


Tue steamer Islam, a new vessel of 5000 tons, owned 
by Messrs. Edward Bates and Sons, of Liverpool, is ashore near 
Cape Trafalgar, and is likely to become a total wreck. She left 
Cardiff with a cargo of coal for Bombay, and this was her first 
voyage. The steamer is a magnificent vessel, and is valued at 
£70,000. The value of the cargo and freight is put down at 
£5000. 

THE report of Captain Richards, the officer sent out by 
the London Salvage Association to examine the wrecked Union 
Liner Nubian, is not very favourable to salvage prospects. The 
steamer lies on her starboard side, with her decks in eleven 
fathoms of water at low tide. An attempt will, however, probably 
be made with divers to recover a portion at least of her cargo, 
which is valued at about eighty thousand pounds. 


A TELEGRAM from Panama of Wednesday’s date 
announces that the extra session of the Colombian Congress 
closed on the 23rd inst., and that the canal question has been 
adjusted to the advantage of both Colombia and the proposed 
company. The Paris scandals had apparently not adversely 
affected the , and d to be regarded as rather 
beneficial to the interests of the enterprise than otherwise, 


Five men lost their lives by the collapse of an arch at 
Frodingham Steel Works on Tuesday afternoon. The arch was 
built of brick, with a layer of concrete at the top, and it was used 
asasmithy. The men were at work at the time, and received no 
preliminary warning. All of them were overwhelmed and buried 
beneath the massive brick and concrete, which weighed severai 
tons. Brickwork arches should not be used for workshops in which 
percussive work is carried on. 


Tue Grafton, one of the nine first-class protected 
cruisers provided for in the Naval Defence Act, is on the eve of 
completion by the Thames Ironworks Company. She is 360ft. 
long, 60ft. wide, has a displacement of 7350 tons, and is designed 
for a speed of 18-75 knots under natural, and 19°75 knots under 
forced draught. She is to be armed with two 9:2in. breech- 
loading guns, ten 6in. quick-firing guns, and seven three-pounder 
and six-pounder quick-firing guns. Her total cost is estimated at 
£370,778. 

Tue wreck is just reported of the Jersey barque Eliza, 
which was built 120 years ago. She appeared in the register long 
before steamers came into existence, and for some time ran 
between Plymouth and Halifax, N.S., as a packet ship. With 
the advance of a more modern vessel, and then the introduction of 
steamers, the Eliza had to fall out of the front rank, and subse- 
quently went into the fish-carrying trade between Newfoundland 
and the Brazils, and thus—Vair Play says—ended her career. 
The Eliza, in ballast, was leaving the Brazilian Coast for Gaspe, to 
load fish, when she got ashore, and became a wreck. 


On the 27th inst. a disastrous boiler explosion occurred 
at the Phenix Ironworks, Coatbridge, resulting in the death of 
two men and serious injury to three others. The works had been 
closed since Saturday, and the men, whose names were James 
Watt and George Telford, both firemen, had been sent to get up 
steam preparatory to the resumption of work. The explosion 
caused great destruction of property. A large boiler, one of a 
series of five, was lifted bodily and thrown a distance of 50 yards 
against the engineering shop, which was completely wrecked. A 
small house used by the firemen as a shelter was entirely 
demolished. The cause of the disaster is supposed to be that 
some of the pipes and connections had been frozen, and when 
thawed allowed a rush of cold water into the boiler. 


AN extraordinary subsidence of a public roadway took 
place at Hampstead on Monday. For some days the people in the 
neighbourhood of White Bear-Green, New-end, had noticed a 
strong smell of gas in theirhouses. On Monday a communication 
was made to the gas company’s officials, who immediately took 
steps to find out the cause. An opening was made in the roadway 
to ascertain if there was a leakage, and it was seen that there was 
a considerable accumulation of gas under the top crust of the road- 
way and for a considerable distance down. As the gas escaped 
from the opening, a large portion of the roadway a short distance 
off gradually subsided. For a length of about nine yards anda 
width of about five yards the road gave way to a depth of several 
feet, exposing gas and water mains, and also showing that in places 
the roadway was hollow under thesurface. It is supposed that the 
earth underneath must have been gradually ‘ea away, and 
that for the past day or two at least the upper crust of the 
roadway had been mainly held up by the volume of escaped 
gas which had accumulated underneath. The hole was promptly 
a up and other necessary steps were taken for the public 

‘ety. 


Speakine of the lake and Sault St. Marie Canal 
traffic and boats, an American contemporary says :—‘‘ The late loss 
of the Western Reserve and the Gilcher has attracted attention to 
the weak upper hulls of some of these lake steamers, and there is 
a movement toward improvement in this direction. These lake 
steamers have unusually heavy bottoms, so as to stand the strain of 
traffic and rapid loading and unloading. It is not an unusuai 
thing at the pana docks to unload an ore pocket of 125 tons 
into one hatch in five minutes. During the present summer the 
Manhattan loaded 2010 tons of ore in forty-five minutes; the 
Kaliyuga, 2120 tons in sixty minutes ; and the Maritana took on 
4218 tons of ore in barely three and a-half hours, and the Mary- 
land has been known to load 3027 tons in three hours. As the 
loading is done through seven or eight hatches at a time this rapid 
work is not so dangerous as the slower loading by single hatches. 
These ships are also severely strained at times by careless unload- 
ing. The newer boats planned are to have their upper decks, 
heretofore weakened by the numerous hatches, made as staunch as 
the bottom has long been. The sides, too, are to be made much 
stronger, giving the ship greater value as a beam when in rough 
water,” 
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TO CORRESPONDENTS, 
Registered Telegraphic Address. “ ENGINEER NEWSPAPER, 





*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*," All letters intended for insertion in Toe Enaineer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice whatever 
can be taken of anonymous communications. 

R. A. (Bangalore).— 0/ course, if the rate of fall is modified by the resistance 
of the air, Our answer referred obviously to the case of the fall of bodies in 
racuo. 

L. T. (Rome),—A letter sent you in reply to your inquiry has been returned, 
You will get the information vou require from the Electric Construction 
Corporation, Worcester House, Walbrook, London, B.C. 





DEMAGNETISING WATCHES. 
(To the Bditor of The Engineer.) 
Sir,—‘‘ Chronos” can demagnetise his watch by placing it close to one 
pole of an alternating dynamo, and then withdrawing it along the lines 


of force. 
December 27th. R. R. 





HIGH-SPEED SHAFTING. 
(To the Editor of The Engineer.) 

Sir,—" Miller” can carry his 2}in. to 8in. shaft, transmitting 200-horse 
power at 1000 revolutions per minute, on a swivel ring four times as 
long as the shaft. continuously lubricated, provided there is not too 
much apse (about which he gives no information). he brasses 
should be bored a trifle larger than the shaft, and closed together to fit it 

December 27th. R. R. 





PAPER WHEELS. 
(To the Bditor of The Engineer.) 

Sir,—At one time there was established in England a branch ef an 
American pany engeged i e ure of paper car wheels, Is 
this company still in existence ; and if so, what is its address? I shall 
be much obliged to any reader who will give me this information. I 
think Mr. George Alport was managing director. My reason for asking 
is that I want to obtain compressed paper in quantities, provided the 
quality and price suit. R. 

Quetta, November 28th. ae 
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MEETING NEXT WEEE. 
Roya Institution oF Great Britary. — Tuesday, Thursday, and 
Saturday, January 8rd, 5th, and 7th, 1898, at 8 p.m. Lectures on 
Astronomy,” by Sir Robert 8. Ball. 
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FASHION AND STEAM ENGINES, 


We have lying before us ‘Cassier’s Magazine,” an 
American “ monthly ”’ of no small merit. The only por- 
tion of its contents with which we are just now con- 
cerned, however, is that devoted to advertisements, and 
of that again the pages which set forth the advantages 
from a buyer’s point of view of a considerable number of 
steam engines. Illustrations of these engines, for the 
most part beautifully engraved and admirably printed, 
abound. There is. for example, a large family group of 
Corliss engines ; but they are after all only a few among 
acrowd. These engravings introduce to us United States 
practice. It is impossible, we suppose, for an engineer to 
examine them with reasonable care, and fail to learn 
something of the prevailing ideas on the subject of steam 
engine design at the other side of the Atlantic. But 
such an examination can hardly fail to convince the 
most sceptical that the engines which find favour in the 
United States are in important respects unlike those 
made in Great Britain. To begin with, they are nearly 
all horizontal; very considerable numbers are tandem 
compounds; there is much variety in the construc- 
tion of the valve gear; but they one and all consti- 
tute a type distinct from anything to be found in England, 
or, we may add, in France or Belgium. It is not neces- 
sary for our present purpose that we should attempt to 
explain in any detail what the difference is. One of the 
most prominent features is the placing of the cylinder in 
a right-angled box almost invariably lagged with wood. 
Another is the perching of the whole engine on three or 
four legs or pedestals, a continuous frame rest- 
ing on these extending from the cylinder to the 
crank shaft pedestals. The English continuous bed- 
plate seems to be almost unknown, the only noteworthy 
example of it in the book being ‘‘The New Tangye 
Buckeye Automatic Engine,” the design of which unmis- 
takeably originated in Birmingham. The true American 
“ Buckeye” is mounted on two legs, one under the cylin- 
der, the other under the crank shaft bearing. Not a single 
Corliss engine is to be seen fitted with the original 
double-spring trip gear; that has been given up long 
since by almost every maker, American and European, 
if we except two English firms. The shapes of all the 
parts of American engines have a family likeness, but 
they differ more or less from those of English, or French, 
or Belgian engines, and these differ from each other 
according to their nationality. To insist further on the 
existence of a difference, more or less radical, would, we 
fancy, be waste of time. It must have been long since 
recognised by many of our readers, while others have 
possibly overlooked the truth; but now that we have 
called attention to the facts, few will, we think, attempt 
to deny it. 

It is surely an interesting question, Why does this 
difference exist? It is, however, much more easy to ask 
than it is to answer it. It seems certain that the 
design, or the peculiarities of design of the American 
engine, confer no special advantages on it, either from a 
maker’s or a user’s point of view. Indeed, it is easy to 
see that not a few of the engravings illustrate engines 
that must be expensive to make. United States engines 
have been imported into this country, Belgium, and 
France, and they have never yet given satisfaction. The 
principles involved have been adopted—as, for example, 
the Corliss trip gear—but the design has always required 
modification before it became acceptable in English 
eyes. Why? We think that the answer must be 
sought in the men who make and use steam engines. 
There is a wide difference between an Englishman and 
an American. There is a difference in speech, in modes 
of life, in methods of thought; and what the man is that 
will his engine be. It is, in short, a race difference, an 
ethnological difference, and that in its turn is a result of 
climate and surroundings. This may seem at first sight 
a curious and almost esoteric kind of speculation, but the 
moment the idea has been mastered we find ourselves in 
possession of a key to much that is without it perplexing 
toa degree. The engine itself, the machine, is neither 
better nor worse for being made on English or on 
American lines, and it assumes certain characteristics in 
the States, and certain different characteristics in this 
country, simply because the designers cannot help it; and 
a noteworthy thing is that English engineers who settle 
in the United States very soon give up their notions and 
adopt American ideas, while American draughtsmen in 
this country take up English ideas; and when this does 
not occur with the first generation, as is sometimes, 
although rarely, the case, it invariably does in the second 
generation. 

Engineers in either country who have reached middle 
life are aware that very considerable changes have taken 
place in the design of steam engines within the last 
quarter of acentury or so. This change has followed 
different routes in this country and in the United States. 
But at a much earlier period American engineers started 
on a line of their own. Indisputably this was due in 
large measure to the varying conditions of life. The 
character of the country affected them. The American 
beam engine, for instance, could not have originated in 
this country, because we have no vast rivers on which to 
run shallow draught steamboats. The American loco- 
motive was designed to comply with the almost pristine 
conditions of Western life. Once again the country 
moulded the engineer. The glitter of brass and the gaudy 
paintings of former days had their origin in ideas identical 
in kind with those that led a North American Indian to 
smear himself with ochre, and decorate his head with 
feathers. These things are of the past, but it must not 
be forgotten that every man who designs a steam engine 
—that is, if he possesses any, even the most moderate, 
ability—has within him a certain «esthetic sense, and the 





external appearance of his engine is to a large extent the 
manifestation and the work of that sense. If we compare 
United States art, its architecture, its paintings, its home 
decoration, with kindred things in this country, a wide 
difference speedily becomes manifest ; and just the same 
causes are at work to produce a difference between the 
steam engines of the two countries. In a word, “fashion,” 
all omnipotent, is at the root of the whole matter, and the 
ideas of Englishmen and Americans concerning fashion do 
not coincide. The American engine is, in a sense, typical of 
the American engineer and steam user, and the English 
engine is in like manner typical of John Buil. But, as 
we have said, there is no reason to believe that either the 
one engine or the other possesses special advantages. To 
say that it does would be about as true as the statement 
that an American must be better all round than an Eng- 
lishman, or vice versd. 

The student of human nature who condescends to 
the study of steam engines, will find them sufli- 
ciently instructive even from his point of view. 
Whether it is or is not possible to explain the origin 
of the external characteristics of the engines of any 
nation on a strictly ethnographical basis remains to be 
seen. There, however, is the difference, and that the 
difference is in some way due to the habits and modes 
of life and thought of the nation seems to be certain. 
At all events, the engines themselves do not supply any 
clue to the reason of their particular identities. To 
ascertain the relations which exist between the habits of 
a country, the modes of thought of its people, and its 
prevailing ideas on art, and the design of its machines, 
would constitute a by no means uninteresting or unprofit- 
able inquiry for a modern Buckle. 


AN OIL CENTRE FOR THE 


THE permission granted for the passage of oil in bulk 
through the Suez Canal promises entirely to revolutionise 
the course of the supply of that article to all eastern 
counties. It is somewhat surprising that, abounding as 
such countries do with oil-producing trees and plants, 
mineral oil should therein have so completely superseded 
their product for illuminating purposes as it has done— 
we can only presume from the fact that the numerous 
purposes to which vegetable oils can be applied have given 
to these a value which renders the cheap mineral oils of 
Europe and America a successful competitor with them. 
Ever since the question has been mooted of the transit of 
oil in bulk through the canal, the colonial papers have 
expressed doubts as to how far it might be safe to admit 
vessels so laden to their ports. It was felt that it was 
scarcely likely that the cargo of any vessel of large 
tonnage, such as are the majority of specially built oil- 
carrying vessels, could be absorbed for local purposes. 
The question of partial unloading and of storage became 
therefore an important one for most of our eastern 
Colonies, and much fear was expressed lest it should 
prove to be impossible for these to make use of the 
advantage of the reduced cost that the new mode of 
transit would render possible. 

We have named above the extensive employment of 
mineral oils in eastern countries. The value set upon 
this illuminant has recently been strongly evidenced by 
an attempt made in one of our Colonies to increase the 
duty now leviable upon them. Every effort has been 
made by the taxpayers to induce the Colonial-office to 
refuse its sanction to the ordinance passed authorising 
the increase, and a very strong popular feeling has been 
exhibited that shows how high an importance is assigned 
to the supply of mineral oil being kept low in price. 
But, as we have said, a justifiable fear was felt as to the 
dangers of partially unloading oil ships of large tonnage 
in the midst of crowded shipping, and it was to solve this 
difficulty that a syndicate was rapidly formed for esta- 
blishing a centre of receipt and of distribution in smaller 
bulk. Singapore has long been a centre of eastern trade. 
Its position is eminently fitted to constitute it such a 
centre, and the syndicate named determined therefore 
that it should become such for the oil trade of the 
whole of the East. The local Government of the 
Straits Settlements was approached for the authorisation 
of the establishment required to carry out the scheme. 
Accustomed as we have become at home to the storage 
of mineral oil in close proximity to our harbours—as 
especially in the instance of Hull, where the storage 
tanks are close to the docks—we cannot readily realise 
the fears which induced the Straits authorities to refuse 
sanction to the necessary tanks and buildings being 
erected near to the town and harbour. They have 
insisted upon the works being established on an island 
some considerable distance away from the port of Singa- 
pore itself. Possibly, we think, the known rashness of 
the natives in their dealings with fire, and their love of 
firework displays, induced the caution which has been 
exercised. At all events, the required buildings and tanks 
have now been completed in such a situation as to 
minimise the chances of explosion from such or from 
any other likely cause. 

‘These works have only just been completed in time to 
receive the cargo of the first oil ship that has passed 
through the Suez Canal under the recently established 
regulations. A large sum, 60,000 dollars, hus been 
expended upon the required buildings and tanks, which 
were finished in readiness for the unloading of the 
steamship Murex, lately arrived at Singapore from 
Batoum, with 4247 tons of petroleum. The establish- 
ment provided seems to be very complete of its kind, and 
the precautions taken in its design and construction 
seem to warrant the belief that the storage in tanks will 
prove to.be more safe than that hitherto practised of 
storage in tins in godowns. The works on the island of 
Pulan Bukum comprise filling sheds, a wharf with an 
excellent pier, and a very complete system of pipe-line. 
The storage tanks are three in number, and are each 
capable of containing 1500 tons of oil. These are circular 
in form, and have each a diameter of 57ft. and a height 
of 25ft., all three tanks being covered in by a roofing of 
corrugated iron. They are constructed of ,;*;in. steel- 
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plates, and their dimensions were somewhat arbitrarily 
determined by the exceedingly rocky and broken character 
of the site assigned for them. A powerful stationary 
pump, by Messrs. Tangyes, of Birmingham, has been fixed 
in the centre of the grounds, and is capable of raising 
500 tons of oil per hour. The services of this pump will 
be needed both for discharging and for drawing off the 
oil into the filling shed. The whole of the works and 
buildings have been erected by the Singapore Slipway 
Company, and have been fully approved by local 
authority. 

It seems to ourselves to be probable that the problem 
respecting which so many fears had been expressed by 
colonial journals will have received by the adoption of 
the course followed the best possible solution. We 
doubt exceedingly—as have many local journalists in the 
countries interested—if the trade in oil in bulk, vid the 
Suez Canal, could have been made to pay if discharges 
of so inflammable a cargo had to be made at several 
places of call. Under the arrangements now made by 
the Singapore Syndicate referred to, vessels of adequate 
tonnage so laden will have but a single discharge, and 
the dangers attendant on partially-emptied tanks will be 
avoided. Nor can the other dangers apprehended be 
deemed to have been so without warrant. As we have 
said, the natives of the East are proverbially incautious 
with the use of fire, and police regulations are neither so 
strict nor so easy of enforcement as they are with our- 
selves. We think, therefore, that the Government of 
the Straits Settlements determined wisely on compelling 
the selection of a site for storage well away from the 
centres of shipping and popular resort. Whether the 
distribution from headquarters to other Eastern ports 
will be made with specially-built steamers of tonnage 
only sufficient to meet their wants, or whether the re- 
shipment to such places will be made in cask, we have 
not been informed. The development of trade will 
probably have to be awaited before this point can be 
determined ; but the system now adopted of a central 

oint of receipt and of re-distribution will, it seems pro- 
able, enable the advantage of cheaper transport to be 
availed of by every consumer throughout the East. 
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FAST TRAINS TO RAILWAY CENTRES. 


One of the features of Sir Walter Foster’s return on the 
“number of fast trains running on week-days,” from the 
metropolis to certain large towns, does not seem to have 
received adequate attention. It is the relative distance, 
measured by time, of the towns from the metropolis. For 
instance, Hull, which is about 200 miles by rail from the 
metropolis, is reached in about four hours forty-six minutes, or 
an average speed of over forty-one miles per hour; Notting- 
ham—128 miles—takes three hours, or forty-three miles per 
hour; Newcastle-on-Tyne, some 271 miles, is reached in about 
six hours thirty-eight minutes, or 41°462 miles per hour. To 
Bradford the speed is under forty-three miles per hour; to 
Derby by the Midland it is forty-six miles, and by the longer 
route of the Great Northern, under forty miles per hour. But 
there is not only the element of the actual speed, there is 
that of the number of the trains; for it is obvious that one 
fast train daily does not represent as good a service as several 
trains daily, if even at a slightly less average speed. To Hull 
the Great Northern enumerates nine fast trains daily, and as 
many from Hull to London; to Newcastle ten are started, and 
eight return ; to Nottingham the same company sends twelve, 
with eleven from Nottingham. To the South Coast the service 
seems slighter. There are four fast trains enumerated from 
London Bridge to Brighton, and six from Victoria Station ; 
whilst four and three relatively return thence to these 
stations. This return opens up—but only opens up—a vast 
question of the adequacy of service of trains to the great 
centres, or rather, of the adequate service of fast trains. It 
is obvious that much depends for such a return on the railway 
companies themselves, and the interpretation they place on 
the terms in which such returns are asked for. This could be 
shown by a comparison of some parts of the returns we have 
referred to, and that of the later issued one on the arrival of 
trains at certain passenger stations on some of the railways. 
The return as to speed is based on the time-tables, in the 
expectation that the booked time will be kept. The later one 
shows what is the actual result of working. For instance, 
taking the last month reported on, that of November, 1891, 
from York to Newcastle, the “ local ” trains—those’starting at 
York—were punctual to the extent of 49-28 per cent. of the 
total trains for the month ; 13-74 per cent. were from three 
to five minutes late; 17 per cent. were five to ten minutes 
late ; and the remainder were more unpunctual. But with 
the “through” trains—those starting beyond the lines of 
the North-Eastern Railway — there was much greater 
unpunctuality. In the month named 25 per cent. only were 
fairly punctual—that is to time or not more than three 
minutes late; 10 per cent. were between three and five 
minutes late ; 24 per cent. were between fiveand ten minutes 
late ; and about 38 per cent. were above ten minutes late; 
some 8°42 per cent. being over thirty minutes late. It is 
evident then that there must be an appreciable addition in a 
large number of instances to the time actually spent on the 
journey in addition to that booked, and that time is increased 
in certain months. For the month of July the proportion 
of the trains delayed more than half an hour between the 
two centres we have named was nearly threefold that for the 
month we have just instanced in detail. If, then, the service 
is to be compared, it would be well if future returns could 
include some instances of not only the intended but also the 
actual time of these journeys by fast trans. The cause of 
the delay should also be set forth. Thus, for example, the 
North-Eastern service is usually behind time because of the 
late arrival at Edinburgh of the trains from Perth and 
Aberdeen. On the Great Northern, again, the trains are 
behind time in London because they arrive late at York, and 
so on. 


THE PROPOSED SHIP CANAL TO BRUSSELS. 


TE National Company for the construction of a Ship Canal 
‘and port at Brussels is now on the point of being formed. 
The Technical Sub-Commission has lost no time in bringing 
the matter to a satisfactory issue, and the negotiations 
between Government and the Provincial Commission will 
soon be concluded. These anticipations are based upon the 
favourable report which has just been made on behalf of 
Government by M. de Raeve. In this report the project— 





which has already been described in THe ENGINEER—i3 
approved of with three exceptions, and these concern matters 
upon which technical opinion is somewhat at variance. M. 
de Raeve thinks that no part of the canal should have a 
curve of which the radius is less than 1000m.; but the 
technical sub-commission is of opinion that curves of 700m. 
to 900m. radii, that are inevitable in the project under 
notice, would in no way interfere with navigation. The 
Government Inspector-General further advises that the trans- 
verse section of the canal should be equal to at least four 
times the displacement of a vessel drawing 5m. of water 
when loaded, and that the depth should be 6m. He also 
recommends that the canal should be made large enough 
for all future contingencies, and thus avoid the necessity 
of carrying out costly works in the future, which would 
be a drain upon the company’s resources. The technical 
sub-commission, however, holds that it would be very easy to 
deepen the canal by dredging, and as a dredger would be 
always at work, this operation would be performed without 
any appreciable addition to expenditure. It is, on the other 
hand, resolved to adopt M. de Raeve’s suggestion to widen 
the locks from 12 m. to 14m. The Inspector - General 
disapproves of the means to be adopted to protect the canal 
banks. The employment of old railway sleepers, as upon the 
Gand and Terneuzev canals, was not to be recommended, 
and M. de Raeve suggests that the canal should be banked 
with masonry. This objection is over-ruled by the sub-com- 
mission, who urge that the sleepers would be laid with great 
care, and with a view to their durability; upon the canals 
referred to, the sleepers were only laid in places where the 
bank had given way, and the results could not be expected to 
be satisfactory. In the event, however, of Government insist- 
ing upon some other method of bank protection, the sub- 
commission is disposed to favour the project of M. Schlichting, 
as preserted at the last Congress upon Inland Navigation at 
Paris. As the points raised by the Inspector-General seem 
capable of easy solution one way or another, there can be 
little doubt but that the approval of Government will soon be 
+ rates and that the work will be put in hand without 
elay. 


A YEAR'S CLYDE DREDGINGS. 


Tue dredging plant of the Clyde Trustees has been utilised 
to such an extent during the past financial year that no less 
than 1,598,984 cubic yards of material were lifted from the 
bed of the river and from the new docks at Cessnock. This 
is, as stated by Mr. James Deas, engineer to the Trust, in his 
report just issued, the largest quantity ever dredged in 
any one year. Of the above total, 656,648 cubic yards 
were taken from new works, principally the Cessnock docks. 
Dredger “‘ No. 1” was for half its time working amongst the 
fine sand in these docks, and raised altogether the enormous 
quantity of 646,080 cubic yards, the engines working 3417 
hours. The quantity raised per hour was thus about 189 
cubic yards, or, per day of ten hours, 1890 cubic yards. Asa 
matter of fact, the average number of hours worked per day, 
excluding Sundays only, was 10°9 hours, so that the average 
day’s work is represented by 2060 cubic yards. Two other 
dredgers, No. 8 and No. 9, were not so largely engaged on new 
works, and their doings in consequence are not represented 
by such high figures; No. 8 raised 401,360 cubic yards, the 
engine working 2478 hours; while No. 9 raised 491,640 cubic 
yards, the engines working 2820 hours. On the other hand, 
the year’s dredging work of the Clyde Lighthouse Trust— 
whose jurisdiction begins where the River Trustees’ leaves off, 
viz., seawards from a line extending from Port Glasgow, on 
the south bank, to Cardross on the north—has been subject 
of complaining comment, owing to its limited amount. At 
the annual meeting of the Lighthouses Trust on 8th inst., Mr. 
Curtis, Greenock, stated that during the year the dredging 
plant of the Trust had raised from the bed of the river 188,875 
tons of material, as compared with 478,000 tons in the preced- 
ing year, and wished to know the reason for this great differ- 
ence. The chairman, Mr. Thomas Henderson, of the Anchor 
Line, explained that in the recent operations on the Clyde 
they had come upon a bed of very large boulder stones in the 
middle of the channel. They had devoted a great deal of 
time and attention to the work, which was a very serious 
matter indeed, as the farther they proceeded the more they 
got into the bed of boulders, which is situated opposite Port 
Glasgow. Some of these stones weighed over four and five 
tons, and during the year the dredgers had raised 155 of them, 
weighing altogether 981 tons. 








LITERATURE. 
Woodwork (The English Sloyd). By S. Barter. Whittaker 
and Co., Paternoster-square, London. 1892. 


Mr. BarTer’s book is introduced to the public by Mr. 
George Ricks, a gentleman who for some years past has 
taken an active interest in the subject of manual training 
in public elementary schools. There is one point of 
considerable importance in connection with this new 
education, as Mr. Ricks calls it, which we consider is 
imprudently given in the preface. ‘The manual training 
of the school,” says Mr. Ricks, ‘‘ must be a training which 
places intellectual and moral results before mechanical 
skill." We can scarcely imagine an observation more pre- 
judicial to success than this, for it must be borne in mind 
that this work. s intended for both teachers and pupils, 
and if such a motto should once get thoroughly ground 
into their minds, farewell progress. To allow children— 
for the boys who will pass through this course are little 
more—to suppose that the end and object of their occupa- 
tion is not to execute a piece of work thoroughly well, 
but to cause an abstruse moral effect which they are 
totally unable to comprehend, is directly to encourage a 
laxness and indifference which can only forerun an 
utter abortion of the entire system. It may be con- 
tended that the pupils will be obliged by the teachers to 
execute the work satisfactorily. We reply, from knowledge 
of young people, that in most cases to allow a child to 
suppose that the ultimate execution of the work in hand 
is not the object at which he is aiming, but that what 
he must acquire is a talent the necessity for which at his 
time of life he is too short-sighted to see, is to put a 
stumbling-block in his way. Of course there are excep- 
tional examples in which this is not the case. There are 
boys of from eleven to fourteen who take a real interest 
in Latin grammar; but the average schoolboy looks 
upon it as a burden which has to be borne, and which he 
is unable to see is preparing him for more useful know- 
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ledge. Success at school in such subjects is general} 
acquired by encouraging the boys to emulation, by 
marking according to merit, or by such strenuous 
measures as are now almost things of the past. That 
emulation frequently opens the high road to honours ig 
undoubtedly true, but to start a new moral system on an 
immoral foundation is unwise. A thorough moral 
system of education must be one that shall encourage 
those engaged in it to success, not by an envious desire to 
outdo their fellows, but by a real earnest wish to succeed 
in the study, from a firm conviction that it is worth suc. 
ceeding in, and from that full gratification that success 
unharmful to others only should give. We speak, 
rhaps, of impossibilities whilst human nature exists ; 

ut surely the object of the philanthropist is to take 
a high ideal, and endeavour to modify human nature 
to it. 

The Sloyd system, or this modified form of it, is un- 
doubtedly good, and we believe may achieve great things; 
but we earnestly entreat that those who know it will 
keep the theory of it to themselves; that certain altera. 
tions if necessary be made in order to give the boys a 
conviction that success in the work is necessary solely for 
the sake of the work, and not for an ulterior motive that 
they cannot comprehend. On the usefulness of the articles 
made, and the absolute necessity of making them well, if 
they are to be made at all, must depend the success of the 
work and of the system. For the theorist, Mr. Ricks’ aphor. 
ism is perfect— The essence of manual training lies in 
the practice, and not in the production ; in the doing, not 
in the thing done;’’ but for the pupils, and teachers if 
possible, let us alter it: “‘ The essence of success lies ag 
much in the production as in the practice, as much in the 
thing done as in the doing of it.” 

Let us pass on to the introduction. The author puts 
before us the necessity of manual instruction in schools, 
particularly where those who will probably at some date 
be artisans are taught. He discusses the various 
materials which might be used, and naturally arrives at 
the conclusion, patent to all, that for boys wood is 
undoubtedly the best. He then discusses the Swedish 
Sloyd, and compares it with the system he is initiating. 
The old system is commended, but several objections to 
it are pointed out—some of the joints are not mechani- 
cally correct, some are too diflicult of execution, and 
some of the exercises take too long a time for completion. 
The system of teaching as much, if not more, from the 
model than from drawing is condemned, and some more 
technical points with regard to the material used, and 
finally the length of time required for the complete 
course. We fear that, however it is looked at, the time 
to be devoted to the subject in England is too short. Mr. 
Barter says that two and a-half hours per week is usually 
the limit. There are forty-four working weeks in the year, 
and the course continues during three years, so that the 
total time given to it is 830 hours—380 in the book is 
evidently a misprint. If the system proves thoroughly 
successful, some attempt ought to be made, by giving up 
or curtailing some less important subject, to at least 
double these hours. 

“The chief consideration,” says the author, “ which 
should govern the designing of a model, are tabulated as 
follows:—(1) A good drawing lesson should be afforded; 
(2) if of a constructional nature, the joints must be 
scientifically made; (3) the proportions of the model, and 
of the parts of the whole, should be harmonious; and if it 
is of an artistic nature, the design should be graceful but 
not over elaborated; (4) the introduction of various 
coloured woods is highly recommended; (5) the model 
should be attractive, in order to secure that earnestness 
in work which is so valuable.” It is unnecessary to say 
much of these “ considerations.” They are undoubtedly 
first-rate, and are conscientiously kept in view throughout 
the whole course described. 

With regard to drawing, we do not thoroughly agree 
with Mr. Barter in the use of isometric projection which 
he commends in the second chapter, nor does Mr. Barter 
seem to agree with himself about it, for in the majority 
of cases he makes drawings as they should be made in 
three distinct views. For sketches of individual joints 
the isometric system does very well, but there seems no 
reason why the orthographic should not be used con- 
sistently all through. 

The third chapter is devoted to timber, and of its kind 
is perfect. In a few pages we read of the growth and 
construction of trees, the diseases that they are heir to, 
the prevention of these, the method of storing and season- 
ing timber, contraction and deterioration, &c., and finally 
a classified catalogue of the woods useful for technical 
training, giving in each case a description of the material 
and a discussion on its suitability for various purposes. 
This chapter is exceedingly clever and valuable. 

The fourth chapter gives a description of the tools 
required, and in the consecutive chapters are described 
the various exercises proposed by Mr. Barter. These 
form a long list—it is not imperative that they should be 
all taken, we are informed early in the volume—and there 
is no necessity that we should enumerate them. It will 
be sufficient to say that they are well chosen, that most 
of the articles are useful—a point we consider of very 
great importance, as giving an earnestness in the work 
—that the difficulties in the practice of them are pro- 
gressive, and that they cover such a range of work as 
would qualify a youth to earn a few shillings a week in a 
joiner’s or cabinet-maker’s shop. There is only one 
point about them; we fear that with the time at disposal 
—two and a-half hours a week—the exercises would 
rarely be executed as they should be. There would natu- 
rally be a desire to pass from one job to the next without 
any repetition, in order to finish the course in the three 
years, and, in case of indifferent workmanship, this 
would lead to nothing but rege ge A results. Per- 
haps we are wrong in coupling this defect with the 
examples; it is more due to the arrangement of the 
complete curriculum, which, if this system proves 
satisfactory, to a certain extent, we feel sure, will have to 
be modified in order to meet it half way. 
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The last chapter gives a description of a suitable 
workshop, and finishes with a list of the tools necessary 
for a class of twenty boys, the cost of which is estimated 
at about £25. 

With regard to the illustrating of this work, it is 
admirable; the reproduction of photographs of hands, 
showing the method of holding tools in use, is novel and 
effective. 

In conclusion, we can heartily commend this book 
to all who ure interested in the subject of education. 
The course has been conscientiously thought out and 
described by one who has qualifications for such a task. 
There are details in it which will need modification, but 
probably nothing but experience can show to what 
extent. In any case, we can commend it with our full 
approval to the consideration of those who, from a larger 
experience in educational matters, are more competent to 
judge of its merits, and we can assure them confidently 
that their time will not be thrown away in a perusal 
of it. 


Street Railways: Their Construction, Operation, and Main- 
tenance (Trams). A Practical Handbook for Street Railway 
Men. By C. B. Farncuixp, Editor of the Street Railway 
Journal. New York: Published by the Street Railway Pub- 
lishing Company, World Building. 1892. 4to. 

The Electric Railway in Theory and Practice. By Oscar T. 
Crospy and Louis Beni, Ph.D. New York: The W. J. 
Johnston Company, 167-177, Times Buildings. 1892. 
Crown 8vo. 

Electric Traction on Railways and Tramways. By ANTHONY 
RecKENZAUN, C.E., M.LE.E. London: Biggs and Co. 
1892. 8vo. 

We have here three books on nearly the same subject, 

two of American and one of English origin. Two of 

them profess to deal only with tramways operated by 
electrical means, while the first-mentioned book treats 
also of cable, steam, and horse traction, and to some 
extent of elevated street railways. Mr. Fairchild’s book 
does not pretend to deal generally with the theory of 
either the electrical or other systems of mechanical 
traction, but its claims rest rather upon descriptions and 
illustrations of numerous systems of plant, buildings, 
permanent way, rolling stock, and the various practical 
appliances, all of which, or nearly all, have been used in 
actual work. He also discusses at considerable length 
those questions which determine the policy of the 
selection and management of tramway system and mode 
of operation, and he gives examples of the rules and 
regulations, book-keeping and cost of materials, and 
working in the United States. He commences with a 
chapter on the elementary principles of generators and 
electric motors, and gives numerous illustrations of both 
these and of the motor as applied with double and single 
reduction gear, and as applied direct to thecar axle. He 
also gives numerous illustrations of the methods of carry- 
ing overhead wires, of connecting them, and of connect- 
ing the rails used as the return circuit. The various 
insulators, brackets, trollies, crossings, trolley stands, 
are also well represented, as well as diagrams of the 
methods of wiring electric cars. Underframes of various 
kinds with their motors, gearless or otherwise, are very 
fully illustrated, and particulars given of some electrical 
power stations. This part of his book is comprised in 

68 pages, followed by the second chapter, which is on 

cable traction as practised in various parts of the United 

States, in Melbourne, and in Edinburgh. The construc- 

tion of the permanent way, with cast iron and with 

wrought iron and steel yokes and tubes, are freely illus- 
trated, as well as the wel wt and their arrangement and 
crossings used in different places. So much more of this 
kind of work has been done in the States than elsewhere, 
that American systems of arrangement and detail, includ- 
ing the grippers, provide nearly all the examples. This 
is also the case with the figures which are given relating 
to the costs of working and the cost and mileage of the 
ropes used in different places. The information and 
illustrations of the methods of splicing ropes also relate to 
American practice, and the same may be said with 
regard to the machinery, including winding gear, engines, 
tension gear, and drums. Horse traction occupies the 
third chapter, and although the reader feels that much 
which is here given relates to a system which it may be 
hoped will gradually but rapidly cease to be used, it is, 
nevertheless, practical information, which will be found 

useful to those interested in tramways so worked. A 

short chapter follows this on steam, air, and gas motors, 

but it is confined to a brief description of one or more 
types of each system, including the Connelly gas motor 
and car, which seems to be making rapid headway in 

Chicago and elsewhere in America, and is not unlikely to 

be heard a good deal of in England. Chapter V. is 

devoted to incline-plane railways, such as the short lines 
at Pittsburg, Cincinnati, where it is necessary to move 
passengers from a point on a low to a point on a high 
elevation, separated by a comparatively short horizontal 
distance. The power in these cases is applied either by 
rope or by electric motor, and the author gives illustra- 
tions of several cases, and shows what is actually in 
use, independently of what might be supposed to be 
theoretically required. Rack rail inclines are referred to, 
and Chapter VII. gives numerous illustrations of the 
permanent way, stations, and rolling stock of the 
elevated railways of New York and elsewhere. All the 
information is of what may be called a practical kind, such 
as the character and cost of the supports, permanent 
way, and stock described. The eighth chapter is on car 
building, and amongst other things here may be noticed 
some examples of the specifications from which various 
kinds of cars have been built. Engravings are given, 
made from what may be called car-shop drawings, and 
this may be described as one of the most complete parts 
of the book. Chapter IX. is on track construction, and 

Chapter X. on discipline and rules. Chapter XI. is on 

charter, franchise, stocks and bonds—it is by a typo- 

graphical error marked Chapter X.—and Chapter XII. is 





on book-keeping and the classification of street railway 
accounts. Chapter XIII. is devoted to illustrations from 
hotographs of the outside and inside of almost every 
orm of car used. The thirteenth chapter illustrates 
auxiliary appliances, from car punches to fenders, track 
brakes, snow ploughs, tramway watering carts, chaff- 
cutters of a very old-fashioned kind, pulleys, and auto- 
matic switches. Finally, we have an appendix to the 
first chapter, and dealing with various forms of electro- 
motor truck and electric car, station, and switch. Mr. 
Fairchild has produced a useful book of reference on street 
railways, their construction, operation, and maintenance. 

The objects and claims of the book by Messrs. Crosb 
and Bell are quite the opposites of those of the boo 
already noticed. It is one which discusses general 
principles, methods and results, a careful investigation 
of the various problems, the relative expediency of 
different methods, and a comparison of electrical and 
mechanical estimates and expectations with commercial 
requirements and commercial experience. It is a book 
rather upon those principles which have to be considered 
with regard to any proposed system of electric traction, 
irrespective of the particular machinery and appliances 
used, than a description of the peculiarities or features 
of those appliances. A brief but useful chapter on 
general electric theory opens the book, followed by a 
chapter on prime movers. This chapter is much longer 
than the first, and seems to be quite an unnecessary one 
in this connection. The application of the Carnot 
function with regard to steam engines, a diagram section 
of a Corliss cylinder, description of the wheel governor 
used in many small American engines, a description of a 
steam engine indicator, and discussion of some diagrams; 
some sketches illustrating the arrangement of the guide 
vanes of the four usual systems of turbine, and views of 
a turbine and Pelton wheel, do not afford such information 
on these subjects, though thirty-six pages are occupied by 
them, as could justify their insertion, or make them of any 
use, either to those interested in the construction of engines 
or prime movers, or to those who employ them. The 
third chapter is on motors and car equipment, and in 
this the authors are evidently much more at home, and 
give a really thoughtful and useful discussion of those 
questions we Aes face the electrical tramway engineer, 
and the maker of motors for electric tramway cars. The 
methods of varying the motor power and speed by 
varying E.M.F., and magnetic strength of field; the 
use of external resistances; of one or of two motors on 
one car; their connections, different forms of gear; typical 
examples of motors, including the gearless, the single 
reduction and the double reduction gears; typical 
forms of car trucks, with and without motors; distribu- 
tion of weight on wheels, and adhesion and power required, 
occupy the greater part of this chapter, and without 
entering into detail of machines by different makers, very 
carefully and usefully weigh the relative merits of 
different systems. Different kinds of trollies and of 
systems of car wiring, with very carefully prepared 
diagrams, lightning arresters, and some hints on the 
care of motors and inspection of cars, conclude this 
chapter. The mechanical efficiency of the several forms 
of gearing, including the use of side rods instead of gear 
wheels, seems to lead to the choice of the single reduc- 
tion gearing. Electrical considerations, weight of motor 
or motors, and experience of the different kinds in daily 
use, all lead to this selection. By far the larger number 
of the recently fitted cars in the States are provided with 
the single reduction gear motor, and the only requirement 
now pressing is a simple form of gearing for permitting 
the motor to run at full speed while the speed of the 
car is varied. The fourth chapter is on the line, and this 
includes electrical and other calculations and considera- 
tions with regard to feeders, overhead and return wires, line 
losses, and the double and single trolley system. The 
latter is almost exclusively adopted in America. The 
claims of the telephone companies have led to the adop- 
tion of the double trolley, or overhead return-wire system, 
but in only a very few, not a dozen, places. Of single 
trolley lines there are several hundreds. Much litigation 
has followed the attempts of the telephone companies to 
the use of the earth for return, but in most cases the 
Courts have ruled that the primary object of roadways 
is travel and transportation, and therefore in favour of 
the tramway. As the authors remark, “the case of the 
telephone labours under this disadvantage, that it strives 
to destroy the most practical system of railway circuits 
in order to continue a relatively poor system of telephone 
circuits.” 

The fifth chapter is on the track, or permanent way as 
we call it, car houses and snow machines or ploughs; 
the sixth chapter is on the station, but is not so good a 
chapter as that which follows on the efficiency of electric 
traction. Even in this, that which relates to engine 
efficiency could be dispensed with. All that, however, 
which relates to the efliciency of the line of the motors 
and the complete installation is of value. It is curious, 
however, to see that, in spite of the high efficiency of some 
generators, of some motors, and of some forms of gearing, 
that the final efficiency of the whole system of some of 
the electrical tramways is as low as 25 to 35 per cent. 
The authors conclude that, taking all the factors into con- 
sideration, it is probable that the average of the roads now 
in operation have a total efficiency of rather below 39 per 
cent., and very few rise above 40 per cent. They also 
conclude that anything over 50 per cent. can only be 
attained by the utmost care in every respect, and that it 
is doubtful if this point is passed by any line now operated, 
or that an increase in efficiency of more than 5 per cent. 
of the total operating expenses is probable. This is 
enough, however, to make the difference between losing 
money and paying a fair dividend. The eighth chapter 
is on storage battery traction. Of this we need not say 
much more than to quote the following commencement : 
—‘A chapter on the application of the storage battery to 
electrical traction, must of sad necessity resemble that 
famous treatise written by a returned sailor on the 
manners and customs of the Fiji islanders : ‘‘ Manners, 
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none; customs, beastly.” This verdict is without doubt 
@ proper one, based on experience everywhere, but we may 
reasonably hope even yet that the battery system may 
become a practicable one. In the ninth chapter, on 
miscellaneous methods of electrical traction, a few more 
and better diagrams would be an improvement. High 
speed service, which is dealt with in Chapter X., com- 
mences with a reference to the City and South London 
service, and includes an investigation into the possibilities 
of 120'milesan hour—as, forinstance, bythe Weem’ssystem. 
Chapters on commercial considerations and matters of 
history are followed by an appendix, giving decisions in 
cases of electric railway versus telephone companies. 
Other short appendices on minor matters complete a book 
which is a valuable addition to the literature of its subject. 

The book by Mr. Reckenzaun will probably be accepted 
as, generally speaking, the most useful to English readers. 
Mr. Reckenzaun has had a good deal of electrical tram- 
way experience, and those things which have presented 
themselves to him as the subjects which have to be care- 
fully considered in planning and working an electrical 
tramway are those which he has dealt with in his book. 
Much of his experience has been gained in the United 
States; but the subject, as it presents itself to English 
engineers working under English conditions and circum- 
stances, is equally known to him. His work is divided 
into eight chapters, the first one dealing with methods of 
arriving at the torque, and how varied by E.M.F. and 
magnetic field, motor efficiency, electrical horse-power, 
and brake tests. It is a useful preliminary chapter; but 
on the brake tests more recent information could have 
been given, if the author had consulted vol. xev. of the 
“ Proceedings” of the Institution of Civil Engineers. In 
Chapter II. Mr. Reckenzaun fairly plunges into the difficult 
and more or less conflicting conditions which beset elec- 
trical traction, and deals with the questions of the current 
required in starting and running, hill climbing, the energy 
used, resistance to traction, the variation in the demand 
by several cars on different parts of a line, effect of 
frequent stoppages and downhill grades, and the various 
items which make up the total and variable load at 
the generating station. These subjects are handled in a 
very practical way, and good use is made of the experi- 
ence obtained in Europe and in America. It may be 
mentioned that, on page 52, one line with reference to 
Fig. 10 is repeated. The third chapter deals with the 
relative merits of the single-motor and double-motor 
systems, calculations with regard to armatures for various 
motors, and different systems of transmission between 
motor and car axle, switches and speed regulating 
devices, systems of wiring, and various forms of 
trucks are dealt with. In Chapter IV. descriptions are 
given of the principal systems of overhead and under- 
ground construction, all very well illustrated, the overhead 
construction including the overhead curves and switches 
and crossings, with the various forms of trollies, brackets, 
and insulators. Chapter V. deals with secondary battery 
traction, concerning which the author is more hopeful 
than are Messrs. Cross and Bell. In Chapter VI. we 
have a description of the Irish, English, Continental, 
and American typical tramways and street railways, with 
examples of machinery, stock, and arrangements of 
buildings and plant. Chapter VII. deals chiefly with the 
advantages, public convenience, difficulties, efficiency, 
and tests of electric traction and electrical tramways, 
and in several cases the author refers to reports by the 
authors of the book above noticed. A valuable part of 
Mr. Reckenzaun’s book is that which deals with the load 
factor questions, and gives in a condensed form much of 
the information on cost of working which was given in 
his paper read last winter before the Institution of Elec- 
trical Engineers, supplemented by more recent statistics 
on the working cost of lines at home and abroad. Space 
will not permit us to enter into a detailed discussion of 
the various questions dealt with in this book; but we may 
commend it as one very useful—and indeed necessary—to 
all who are interested in the adaptation of electricity 
to the working of tramways and light railways. 
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CAISSON DRY DOCK, COCKATOO ISLAND. 


THE engravings on page 578 are prepared from photographs 
of the caisson of the Dry Dock of the Cockatoo Island. The 
upper view shows the caisson in place, and the lower view 
shows the interior of the caisson in course of construction in 
the works of Messrs. Easton and Anderson, at Erith. We 
shall give further drawings and particulars of the dock and 
caisson in another impression. 
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WELDED AND RIVETTED STEEL STEAM PIPES. 





A FEw weeks back, in our “ Lancashire Notes,’’ we men- 
tioned that Messrs. Galloway, of the Knott Mill Ironworks, 
Manchester, were supplying a considerable portion of the 
plant required for the electrical supply station that is being | 
put down by the Manchester Corporation. In connection 
with this plant Messrs. Galloway are providing the steam | 
pipes between the boilers and the engines, and as these are to | 
be of special construction, very unusual for land work, some 
notice of them will be interesting. These pipes, which are 
in duplicate throughout, are all composed of wrought steel, 
svelded, with a butt-strap rivetted over the weld, this butt- 
strap being introduced to meet the requirements of the engi- 
neers, who object to a simple weld, in the case of either 
wrought iron or steel pipes, when used for steam purposes. 
Specially thick-faced flanges are also rivetted on to each pipe, 
and wherever branches are required, these are also rivetted on. 
There will be about 200ft. of these pipes, generally made in 
10ft. lengths, the pipes being jin. thick, with the flanges 
finished lin. thick, and as the boilers in connection with 
these pipes are to work at a pressure of 125 1b., they will 
necessarily have to withstand a similar pressure. Wrought 
steel pipes, finished in a similar manner with rivetted butt- 
straps, have already been supplied for marine purposes in 
place of copper pipes, which, under very high temperature 
changes, have been found untrustworthy, but this is perhaps 
the first occasion on which they have been adopted on any 
considerable scale for land work, and the accompanying 
illustration, showing the general method of constructing 
these pipes, will no doubt interest many of our readers. 








SMITH’S PULLEY. 


THE pulley which is illustrated by the annexed engraving 
is made by Messrs. Smith and Grace, of Queen Victoria- 
street, whose new shaft coupling we recently noticed. The 
pulleyis another excellent time-saving appliancein connection 
with mill shafting. The peculiarity is that the inside of the 
boss is screwed with a slight taper, and to attach the pulley 
to a shaft, it is screwed on toa bush which fits the shaft, 





BUSH OPED 





but is made in four segments, as shown in the engraving. | 
The bushes are connected by a piece of cloth something like | 
fine emery cloth, and when placed on the shaft are easily | 
held in position while the pulley is being screwed on, and 
afterwards grip the shaft with great firmness. The bushes 
are made of various internal as well as external dia- 
meters, with the result that a pulley of given dimensions 
may be made to suit any shaft by selecting the required 





bush. This arrangement has the further advantage that a 
comparatively small stock of pulleys and bushes may be 
sufficient to meet all immediate demands. We are informed 
that thousands of these pulleys are in use, and are sold in 
London from stock like ironmongery. 








SCOTT’S BOARD DROP HAMMER. 


By the engraving below we illustrate a board drop hammer 
made by Messrs. Scott Brothers, of Halifax. The hammer 
stands on a strong box foundation on which are mounted 
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two uprights carrying a pair of friction rollers, which are 
driven by belt pulleys direct from the main shaft. The fall- 
ing tup with the hammer head slides in V’s, and is attached 
to a strong oaken board which passes between the friction 
rollers at the top. The rollers are by means of excentries, 
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brought into contact with the board, thus raising it to the 
desired height, which can be varied to suit the work bein 

done. The rollers are then released automatically by the 
tup, which is held — by a lever until required to fall. 
The hammer is provided with separate anvil block and cast 
steel anvil all complete. The weight of the tup is 600 1b. 
Longest drop, 7ft. 6in.; shortest drop, lft. 6in.; height of 
pulleys from ground, 12ft. 3in.; height to top of board when 
in highest position, 20ft. Gin.; speed, 150 revolutions per 
minute. 








THE RUSSIAN NAVY.—BELTED CRUISER, 
PAMYAT AZOVA. 


THE Pamyat Azova is a type of cruiser practically unknown 
in the modern British Navy. She is a ship of 6000 tons, with 
a speed of 18 knots; she is ship-rigged, Russia still regarding 
sails with favour. She has a Qin. belt, but no horizontal 
armour; which the Russian naval authorities seem to have 
held in small account until last year. The Pamyat Azova 
was launched in 1887; she is 377ft. long by 50ft. beam, and is 
wood-sheathed over the armour belt. She mounts two 8in. 
134-ton breech-loaders, and twelve 6in. 6-ton breech-loaders, 
besides a dozen quick-fire guns of small calibre. She has 
three torpedo tubes ; she can stow 1000 tons of coal, and her 
twin-screw engines will develope 11,500-horse power when 
pushed. An illustration will be found on page 582. 








THE PACIFIC STEAMER IBERIA. 


On Saturday last this steamer went down the Mersey on her 
official trial trip. She has been lately laying up in the Sandon 
Dock, where Messrs. David Rollo and Sons have converted the 
engines and fitted her with new boilers. The work of converting 
bas been carried out in a most satisfactory manner. The vessel 
was built by Messrs. John Elder and Co, some eighteen years ago, 
and was fitted by them with three-crank compound engines, 
having one high-pressure cylinder 56in. diameter, and two low- 
pressure cylinders 78in. diameter, the stroke being 60in. On her trial 
in 1874 her engine ran sixty-four revolutions, the speed being a little 
over 15 knots, The cylinders have been replaced by three new ones 

i rang t,and are 33in., 54in., and 88in, 
diameter respectively, the stroke remaining as before, 60in. Each 
cylinder is fitted with a hard cast iron liner, which also forms the 
jackets. The covers and bottoms of the cylinders are also 
jacketted, the supply steam being regulated by a reducing valve, 
Auld’s make. The drains from the jackets pass into tanks 
regulated to show the water used. This arrangement is also fitted 
to the main steam at high-pressure casing, and to the medium- 
pressure and low-pressure casings, the condensed water being led 
direct to the feed tank, the supply from which is controlled by 
Weir’s float arrangement. The pistons are of cast steel, and are 
fitted with compensating rings, carrying volute springs acting 
against the packing rings. Three new piston rods of mild 
steel have been fitted, the medium-pressure and low-pressure 
having tail rods. The whole of the valve gearing has 
been removed, and an entirely new set of gearing has been 
fitted. The new gear is of a much heavier design than the 
old, and has very large wearing surfaces. The gear is the 
ordinary double excentric double bar-link arrangement. It 
acts on the valve spindles direct in the case of the high-pressure 
iston valve ; the double piston va.ve in medinm-pressure cylinder 
is connected by a strong crosshead working in large guides. The 
low-pressure valve, which is a Thom’s patent slide, is placed at the 
back of the engines, and actuated through a cast-steel lever. It is 
fitted with Thom’s patent relief frame for removing the load 
from the back of the valve, and the jar at the end of the 
valve’s travel is cushioned by the balance cylinder of the 
same inventor. The reversing of the engines is performed 
by a powerful steam and hydraulic starting engine, made 
by Messrs. Allen and Co., of London. The after-half of the 
main condenser, together with its air and circulating pumps, 
has been replaced by a new one, the thrust block and shaft being 
alsu new, and the block is a very perfect arrangement. The shoes, 
which are of cast steel, are hollow, water for cooling purposes cir- 
culating throughthem. The sides of the block are double, and water 
is passed through these spaces also, All the shafting bas been 
overhauled, the crank shaft lifted, and Stone’s navy bronze fitted 
in all bearings, A new propeller, having four blades of manganese 
bronze, has been fitted. The main feed pumps have been replaced 
with new of suitable size and design, the pumps and chests being 
of best gun-metal. These are worked from the main engines, but 
two very powerful auxiliary feed donkey pumps of Messrs, G. and 
J. Weir's make are also fitted for boiler-feeding ; these pump 
directly to the boilers, or through a Hocking’s live steam feed 
heater. The ballast pump, which is of brass, the new pump for 
the donkey boiler, and the large evaporator are all made by 
essrs, Weir ; the pumps, heater, evaporator, auxiliary condenser, 
and tank are all placed in the passage through the bunker, between 
engine and boiler-rooms, which formsa very compactlittle machinery 
space, while it gives plenty of room for over-havling, The main 
boilers, which are fully +4 to the Board of Trade requirements for a 
working pressure of 1801b., are four in number, and are built of 
steel, manufactured by the Steel Company of Scotland; the 
boilers are 14ft. 6in. diameter by 17ft. long, double-ended, having 
twenty-four Fox’s patent corrugated furnaces. The whole of the 
floors, frames, and reverse were cleared out of the boiler space, 
and a double bottom ballast tank for fresh water, built in four 
compartments, having a bilge well at each end, substituted. Each 
compartment is fitted with the usual sounding, filling, air, and 
signal pipes, The five pumps, which are very powerful, are from 
Messrs. Rollo, the contractors’, own patterns, the pumps and 
chests being of gun metal. The Iberia left the Sandon Dock on 
Friday at 1.30 p.m., going down the river on a preliminary run. 
She was taken round the bar lightship and back to the river, where 
she lay at anchor all night. being joined on Saturday morning by 
the representatives of the Pacific Steam Navigation Company and 
the contractors’ firm, Messrs. David Rollo and Sons. Among 
others were Mr. G. J. Nicholson (director), Captain Conlan 
marine superintendent), and his assistant, Captain Binne, Mr. 
James Thompson (superintendent engineer), and his assistants, 
Messrs, Adam and Ballantyne, all of the Pacific Company; the 
Messrs. George and Malcolm Roilo and staff being in charge of the 
engine trials, representing the contractors, On reaching the Rock 
Light the engines were opened out for the full power trial of 
100 knots; they ran at from seventy to seventy-two revolutions 
with great smoothness, during the whole of this long trial, 
without showing the least sign of heating, no water being 
used or required, the average speed of the vessel taken during 
the run being 16 knots. On completing the trial, the vessel 
returned to the river in the evening, docking at Birkenhead 
on the morning tide. The trials were of the most satisfactory 
nature, everything standing the test in a way that gave satisfac- 
tion to all concerned. The Iberia is a vessel of the following 
dimensions :—4334ft. by 45ft. by 85ft. hold, and 4661 gross tonnage. 
Her sister ship, the Liguria, Jays up for the same alteratious on 
her return at the end of February, the cylinders, boilers, &c., 
being completed at the works of Messrs. David Rollo and Sons, 
who have been entrusted with the work of converting her also.— 
The Journal of Commerce. 














Tuer Lord Chancellor has placed Mr. Robert Roberts, a 


working engineer, on the Borough Bench at Carnarvon, 
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PUMPING MACHINERY—EATON WATERWORKS 
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EATON WATERWORKS. 


THE new waterworks for supplying Long Eaton, one of 
the centres of the lace industry, were recently opened 


, town, but they are polluted to such an extent by the sewage 


of Birmingham, Burton-on-Trent, Derby, Leicester, Ilkeston, 
and the manufacturing population of the Erewash Valley, as 
to be out of the question for drinking water; and the same 


The well is 11ft. in diameter, and adits or tunnels 6ft. high, 
and 5ft. wide, were driven to collect the water. The south 
tunnel is 506ft. long, and the north tunnel 1104ft., and from 
the north tunnel there are three branches to the north-east, 


The water is obtained from a site at Stanton Barn, 


remark applies to every little tributary stream in the district. 
in the parish of Melbourne, twelve miles from Long 


and one to the north-west. The total length of all the 
The millstone grit area alone within a radius of twenty 


tunnels is 2250ft. Besides the tunnel works, two large bore- 



































































































































EATON WATERWORKS—GENERAL ELEVATICN 


Eaton, where a well has been sunk in the millstone grit, and | miles afforded a safe supply, and as the towns of Melbourne— ; holes were put down to the lower rock, at a depth of 220ft. 
proved to yield 880,000 gallons per day. The district around | Derbyshire—and Castle Donington—Leicestershire—were in | from which the water rose 20ft. above the surface. 

Long Eaton is composed of the red marl of the trias, in | need of a water supply, agreements were entered into by the The pumping machinery has been supplied under contract 
which is interspersed masses of gypsum, which yields a water | Long Eaton board to supply these places in bulk, and the by Messrs. Tangyes, of Birmingham, and has been specially 
of upwards of 110 deg. of hardness. The rivers Trent, | works were designed for the immediate supply of a popula- | designed to permit the introduction of softening plant if 
Derwent, Soar, and Erewash, unite in the vicinity of the ‘ tion ot 18,000, with allowance for an increase of 30,000. ' the necessities of the manufactories render that course desir- 
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Under the heading ‘“ Paddington Recreation Ground,” 
wers are sought for the purchase of recreation ground at 
Portsdown-ro , and to provide for transferring and vesting 
such ground to, and in the vestry of Paddington, with a view 
to its preservation and maintenance for public recreation. 
The Vestries of some of the adjoining parishes, the Willesden 
al Board, the Ecclesiastical Commissioners, and the 
Paddington Estate Trustees, are to be enabled to contribute 
towards the funds necessary for defraying the cost of acquiring 
the ground. A clausein the Bill authorises the appointment 
of a local committee to manage the affairs generally of the 
recreation property, to set apart portions of the ground for 
cricket and other sports, and to let such portions for those 
urposes. Although therefore, so far as preserving the land 
in question as an open space, there is some similarity between 
this “ Bill” and that previously mentioned ; there the simili- 
tude ends. The former insures the free and unconditional 
use of the ground to the public, the latter allows it to be used 
under certain restrictions and conditions which many could 
not comply with. This concludes our list of notices relating 
to contemplated metropolitan public improvements ; all of 
which, we trust, will be eventually carried out for the welfare 
of the general community, the relief of traffic of all descrip- 
tions, and the embellishment and adornment of the capital 
of the Empire. 

Taking a glance at the provinces, and regarding the 
widening of streets and similar operations as all coming 
under the general category of city or town improvements, we 
find the Corporation of Sheffield promoting a ‘ Bill” for the 
execution of works of this character. The same Authority 

titions to be exempt from a certain clause of the Lands 
Clauses Consolidation Act, and so to be enabled to purchase, 
compulsorily, parts only of certain properties, instead of 
the whole, or the greater part, as circumstances might 
require. The application to Parliament of the York 
Corporation is very comprehensive in its scope and in 
the variety of its provisions. Among the numerous details 
the widening of roads and streets is not neglected, and parks, 
and recreation grounds, and spaces for games have not been 
omitted. The Saint Helens Corporation in its ‘ Private 
Bill” occupies almost similar ground to that taken by the 
same Authority at York, so we shall not further refer to it. 

There are one or two “ Bills’ dealing with navigation 
and questions concerning rivers and streams, to which we 
may briefly allude. Leave is sought to abolish the Kau 
Brink Navigation Commissions, and to transfer their powers 
and property tothe South Level Drainage and Navigation Com- 
missioners, and to make new and alter existing rates, taxes, 
and tolls. The ‘Aire and Calder Navigation’ Authorities 
propose to close up the upper portion of Barnsley Canal, 
to construct a new canal by virtue of their Act of 1891, 
and to make agreements and provisions respecting the fore- 
shore of the river Ouse. Following somewhat the same lines, 
the trustees of the River Weaver Navigation intend to apply 
to Parliament to construct, maintain, regulate, and renew 
certain works belonging to their trust in the county of 
Chester, including a couple of opening bridges, two new 
roads, and the laying of gas and water pipes. 

In addition to declarations, lists of owners, lessees, and 
occupiers, estimates of the expense of each undertaking must 
be deposited in the Private Bill Office, on or before the 31st 
day ot the present month, as provided by the Standing Orders 
Nos. 35 and 36 of both the Lords and Commons. The Order 
35a, respecting the incorporation of companies for carrying 
on any trade or business, or for conferring upon such com- 
= the power of sueing and being sued, is restricted to the 
fouse of Commons. The estimate forany works proposed to 
be authorised by any railway, tramway, tramroad, subway, 
canal, dock, or harbour Bill, must be prepared according to a 
particular form given in Order 37. The form isa very simple 
and concise one, and is the same for both Houses of Parlia- 
ment. Standing Order 38 prescribes the statement relating 
to houses inhabited by the labouring classes to be deposited 
in the Private Bill Oftice, and office of central authority, and 
No. 39 provides for the deposit of plans, sections, and books 
of reference, incase of Provisional Orders, in the former office, 
on or before the date already mentioned. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE MYSTERY OF STEAM, 


Srr,—I think every one who has read your interesting leading 
article on the above subject must agree with the conclusion at which 
you have arrived, that the existing views on the steam question are 
mysterious and incomprehensible; but I cannot understand the 
difficulty you experience as to the effect of the difference between 
the pressure in the boiler and the cylinder, if you refer to the 
maximum pressure in the last during the period of admission, At 
the instant the valve opens and high-pressure steam is admitted 
into a partial vacuum, something like the clouding and depositing 
of water described by Donkin may occur, but the whole effect 
would be so instantaneous, that if the cylinder were made of glass 
it would be scarcely observable. The cases are not on all fours. 
In the case of the steam cylinder, the partial vacuum space is 
small and the inlet orifice rapidly becomes large. In the case of 
the glass cylinder, the partial vacuum space is large, and the inlet 
of small and constantarea. Mr. Donkin should atfix a glass cover 
plate to the cylinder. The deposit of the water may be effected 
by mechanical means, not by condensation, since the velocity of 
the steam in the jet must be much greater than that of the com- 
bined moisture, 

I shall feel obliged if you will answer the following questions:— 
(1) What do you mean by stating that the total heat of steam 
rom 32 deg. Fah. is equal to a number of degrees? Why do you 
not start from the zero of the absolute scale of temperature? 
(2) By what kind of experiments has the total heat of steam been 
ascertained (3) On what data has Isherwood based the calcula- 
tion by which he arrived at the conclusion that 664 per cent. of 
the thermo-dynamic power imparted to water during its conversion 
into steam at the same temperature vanishes without leaving any 
trace? Can this possibly happen, if the doctrine of the conserva- 
ticn of energy is true? It seems to me that the heat substance 
theory has left behind it more survivals than the absurd term 
latent heat. There is certainly one other survival very much 
alive. LIallude to Carnot’s Function of the temperature, which 
Pr to form the basis of the analytical investigations of all 
the fin de siécle thermo-dynamicians, If the —— of the con- 
vertibility of heat and work is true, Carnot’s Function is an utter 
absurdity. However much this Function may have to do with 
Thomson's absolute scale of temperatures, it has certainly nothing 
to do with the efficiency of heat engines, 

Let a weight of W,; + W. pounds of water be placed in a 
cylindrical vessel with a closed bottom, and provided with a piston 
which presses close upon the surface of the water with a pressure 
of P, — per unit of area, Let the metal of the sides of 
the cylinder and piston be always adiabatic, and of its end a 
good conductor or adiabatic at the will of the operator. Let the 








bottom of the cylinder, now a good conductor, be placed ona 
source of heat whose temperature is much higher than T,, the 
temperature of saturated steam corresponding to the pressure P,. 
After W, lb. of the water have been conve intu steam at the 
temperature T',, let the cylinder be removed from the source of 
heat and its bottom become adiabatic. Now, at the temperature 
T,, the initial thermo-dynamic power of the water is equal to 
J (W, + W,) T); and, if S be the specific heat of the steam, the 
final thermo-dynamic power of the water and the steam is equal to 
J(W,+8 W,}T,. During the operation work has been done on 


the piston equal to P, mo{ 5 - 1), in which w isthe weight of unit 
w & 


of volume of water, and s the specific gravity of the steam. The 
thermo-dynamic power, therefore, added to the water already at 
temperature T,, during the operation of earn it into steam, 
must be equal to the sum of the difference between J (W, + bal de 

2 


and J (W,+SW,) T,, plus the work represented by = 


1 
(;-1). 

If the steam is now condensed into water by increasing the 
ressure to P,, the water will have a temperature T, greater than 
1» because the work done in compression has exceeded the work 

done in expansion, Let the pressure be now again reduced to P, ; 
evaporation will commence and continue until a weight W, has 
again been converted into steam at temperature T, so that the 
thermo-dynamic power of the steam and water is now the same as 
it was at the end of the stage of expansion at constant pressure. 
Now, in this case the whole of the thermo-dynamic power added to 
the water in excess of J (W, + W,.) T, has been expended in doing 
external work, and it is greater than the power expended in doing 
external work at constant pressure, Now, if the excess of the 
P, Ws (; ~ 1) before 
w 8 

evap , the work done in expansion to pressure P, 
will be equal to this; but the quantity of water converted into 
steam will be less, because some of it was converted into steam at 
a higher temperature than T;. But it is clear that the whole of 
the thermo-dynamic power added during evaporation at constant 
pressure must be equal to the external work done, But if this be 
80, the specific heat of steam must be equal to the specific heat of 
water. Primd facie, we have a right to conclude that the specific 
heats of all substances—in whatever physical shape they may be— 
which have the same chemical constituents in the same propor- 
tions, must be the same, If the conclusion, that the specific heat of 
steam is the same as that of water is true, there is, at any rate, an 
end of the mystery of steam. WILLIAM DONALDSON. 

December 21st. 


[If our correspondent would read and master any good treatise 
on steam he would find therein the answers to the questions he 
asks. The application of the general laws of thermodynamics 
demands an intelligent perception of the nature and influence of 
conditions. Thus, for example, the heat of steam is reckoned 
from 32 deg., because at no lower temperature are we dealing with 
water,.and if we began at zero we should have to take account of 
the heat necessary to raise the ice to 32 deg., and then of 
142°8 deg. expended in liquefying the ice, which things have 
nothing to do with the conversion of water into steam. Mr. 
Donaldson will find an account of Regnault’s experiments in the 
Encyclopedia Britannica, These are ail subsequently checked and 
compared 7. the experiments of Fairbairn and Tate, described 
before the British Association in 1859, The paper will be found 
in THE ENGINEER for October 28th, 1859, page 310. James Watt 
was the first to discover that it took about 5°5 times as much heat 
to boil away a pint of water as it did to raise that water from 
82 deg. to 212deg. If be will turn to D, K. Clark’s ‘‘ Rules and 
Tables,” page 381, he will find a statement of the appropriation of 
heat, which he can compare with Isherwood’s. We do not under- 
stand in what sense he uses the words ‘‘ specific heat of steam,” 
That of saturated steam is ‘305 water being unity. It is the 
quantity by which the total heat of steam is increased for each 
degree of temperature. The specific heat of gaseous or super- 
heated steam is ‘475 under constant pressure. For the rest we 
must refer Mr. Donaldson to Clerk-Maxwell on ‘‘ Heat,”—Ep, E.] 


thermo-dynamic power added is equal to 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Sir,—I cannot but think that the letter of ‘‘ Mining,” with 
reference to the present method of admitting members to the 
Institution of Civil Engineers, and Mechanical Engineers, published 
in your last issue, is worthy of the serious consideration of the 
governing bodies of those institutions. Speaking of the Institution 
of Civil Engineers, there are without doubt a considerable number 
of able and competent engineers both in this country and resident 
abroad who are prevented from joining, owing to their limited 
personal and close acquaintance with the number of members 
necessary to secure their admission, and to vouch for their require- 
ments, On the other hand, others who cannot be called ‘‘shining 
lights” even by their best friends have—by constantly attending 
the meetings, and properly ‘‘ working” the Institution—secured a 
considerable acquaintance of members, and consequently the 
requisite number of signatures to secure their admission to the 
highest grades, This is certainly not as it should be, as knowledge, 
not personal interest, should be the sine gud non of membership. 
As your correspondent remarks, the other learned professions have 
been able to establish satisfactory examinations, and why not the 
science of engineering! Owing to its various ramifications, it may 
be a matter of a little more difficulty, but that it is an impossibility 
I for one cannot admit, If a man has sufficient personal interest 
to get himself elected a member, I can quite understand his desire 
to keep the membership as close a body as possible ; but is not the 
day for this sort of thing gone by! I hope some member may, 
however, think it his duty to publicly bring the matter before 
the councils of the institutions, and have the matter thoroughly 
thrashed out. FaIR PLAY AND NO Favour, 

December 27th. 





WORKING COST OF OIL ENGINES. 


Sir,—A good deal of correspondence has appeared in your 
columns recently respecting oil engines, and Professor Robinson’s 
‘Cantor Lectures” have been criticised to some extent. Personally, 
I think them extremely valuable ; but some of the figures quoted 
for prices of oil—both there and in other recent publications—are 
not strictly correct, or at least give rise to false impressions, As 
the price of oil is the chief factor in the cost of working, it may be 
well to point out that the prices given in the ‘‘ Cantor Lectures” 
were :— 


Price per Gallon. 
Cantor.’ Actual. 
American Royal Daylight... .. .. .. 4d. a 54d. 
Water White.. «. so ce os co o@ 5d. - 64d, 
Tea Rose . iene 44d. a 5d. 


Now, although the prices in the original are stated to be ‘‘ whole- 
sale price naked, delivered in London and Liverpool,” the fact is 
that the actual prices are as given above ; and these prices only 
apply to purchasers of five barrels of 42 gallons each at a time, at 
tne wharf itself—no cost of carriage and no barrels included. If, 
for example, one barrel be obtained at a time—that is to say, if 
42 gallons of oil be bought naked, then the wharf prices are 4d. more 
per gallon, This makes a somewhat serious difference to an ordinary 
consumer. E, R. Dosy. 

Westminster, S.W., December 23rd. 





RESCUE THE DROWNING. 


Sir,—Excluding lives lost at sea, probably upwards of 6268 lives 
are lost annually in the inland waters and upon the immediate 





coasts of the United Kingdom and its adjacent islands, though 
with suitable appliances the majority of these lives could be 
saved, Except in suspected criminal cases, including attempted 
suicide, there seems to be no law to compel “ the local authority 
or authorities” to provide suitable means or apparatus to rescue 
the drowning along our coasts and inland waters. Money spent 
by a local authority to rescue non-criminals from drowning is now 
perhaps technically illegal. The Board of Trade Lifeboat Institu- 
tions rescue only cases of impending shipwreck. The Royal 
Humane Society’s funds limit its interference chiefly to districts 
in or near London, whilst its costly clumsy, cumbrous “‘ pole-axe’ 
drag weighing 11 lb., and under Dbtt. long, is more suited to slay 
than to save life, : 
The Cornish Fisheries’ Exhibition to be held in Truro during 
July, 1893, will show various improved appliances to rescue the 
drowning. Swimming and the admirable drills of the Life-saving 
Society to rescue the drowning should be taught in all schools. 
It is to be hoped that the influence of THE ENGINEER may 
induce Parliament to forthwith pass an Act to compel the local 
authority or authorities to rescue the drowning upon our coasts 
and inland waters in the same way that life and property are pro- 
tected by fire brigades, &c. 
J, LAWRENCE HamItton, M.R.C.S., _ 
Late Honorary President Fishermen’s Federation, 


80, Sussex-square, Brighton, December 26th. 





THE FIRST TRIPLE-EXPANSION ENGINES. 


Sir,—We observe in your last week’s issue a description and 
illustration of the first set of triple-expansion engines made, and 
through some misapprehension we are mentioned as the inventors 
of the same. We must disclaim all honour in connection with the 
matter. 

The engines referred to were in 1872 designed by Mr. Peter 
Ferguson, present partner of Messrs. Fleming and Ferguson, 
engineers and shipbuilders, Paisley, and who was then in charge 
of the engineering department of Messrs. Thomas Wingate and 
Co., Whiteinch, Glasgow. : 

These engines were completed in 1872, two years, we believe, 
before the engines of the Propontis were begun; and there is no 
doubt but that to Mr. Peter Ferguson belongs the honour of 
designing the first triple-expansion engines ever made. The only 
connection we had with the engines was that our Mr. Russell fitted 
them on board a steamer in the East, and the steamer in question 
is still afloat, and in commission at the present day. , 

It will be observed that the proportions of the cylinders in this 
first triple engine are very similar to the best present modern prac- 
tice ; also that the manner of connecting the condenser to the sole- 
plate is one that was patented some years afterwards by an East 
Coast gentleman ; and as regards coal consumption of the engines 
in question, our Mr. Russell states that this compares favourably 
with any of the modern triple-expansion engines running. 

Glasgow, December 28th. RUSSELL AND SPENCE. 


THE FUTURE OF THE ATLANTIC, 


Sir,—I am afraid your correspondent “ North-Western,” 
launches his boat before he gauges the depth of water. In reply 
to him I have pleasure in sending him a few figures to work out:— 
2700 miles, the distance between Galway and New York. 2700 x 
5280ft. + 6080ft., and the result + 20 knots will give the number 
of bours, and this + 24 hours will, I believe, bear out my asser- 
tion. Evidently he is considerably mixed when he gives the 
distance as something else. F 

Mayhap the calculation is too erratic for cold-blooded apathetic 
Britons. Yet possibly our Teutonic brethren, and possibly others, 
may wish it was, for the fact still remains that Galway—at all 
events the mid-west of Ireland—is the nearest point to New York. 
Perhaps ‘‘ North-Western’s” method of calculation may prove it 
different. J. Batey. 

Dublin, December 24th. 


FAST RUNNING ON THE LONDON AKD NORTH-WESTERN 
RAILWAY. 


Sir,—-May I point out to your writer, whoever he may be, that 
in the run he gives recently made on the North- Western—page 565, 
THE ENGINEER—he must have made some mistake. He says the 
run from Rugby to Crewe—754 miles—was done in 71 minutes. 
Well, with a load of 44, 1 see uo reason to say anything to that ; 
but be divides it up as follows :—Crewe to Stafford, 244 miles, 
29 minutes; Stafford to Rugby, 51 miles—not 56 as he has it— 
42 minutes. This brings the speed down at once to 72§ miles per 
hour instead of 80 miles per hour as given. But what I wish to 

int out is this, that if such was the speed of the train from 
Stafford to Rugby, it certainly would not have taken 29 minutes to 
get from Staiford to Crewe, If it did it would be taking the same 
time as the day Scotchman takes with loads of 11 tol4. Itwould 
be interesting, I feel sure, to your readers if you could get a 
detailed account of the run. AcTON WARBURTON, 

Leavesden-green, Watford, December 24th. 





EIGHT-COUPLED LOCOMOTIVES. 


Str,—We notice that in your description of Mr. Webb’s eight 
wheels coupled goods engine in your issue of the 23rd inst. you 
remark that you believe it to be “ the first eight-coupled locomotive 
engine having a tubular boiler made in this country.” Allow as 
to point out that the Barry Railway have two engines of this 
class, built by us, which have been working satisfactorily since 
1889. These engines have outside cylinders, 20in, x 26in., and 
eight coupled wheels, 4ft. 3in. diameter. They have boilers of the 
usual type, and are tender engines. 

We need scarcely say that many engines of this type have been 
built by other makers as well as ourseives for foreign and colonial 
railways, SHarp, STEWART, AND COMPANY, LIMITED, 

J. F. Ropinson, Managing Director. 

Atlas Works, Springburn, Glasgow, 

December 28th. 


(Our statement was only intended to refer to engines for use in 
Great Britain.—Eb, E.] 


FOUNDRY CUPOLA BLOWERS. 


Srr,—In your description of the Locomotive Works at Doncaster, 
I do not see any mention of the blower used for the foundry 
cupolas, Will you kindly allow me to state that it was supplied 
by me, that my patent blower was illustrated in THE ENGINEER 
about twenty years ago, that the one at Doncaster has been at 
work about eleven years, and has, I have reason to believe, been 
satisfactory in every respect. W. J. ELLIs. 

Wards-buildings, Deansgate, Manchester, 

December 26th, 








TuIs season’s trafiic through the Sault Ste. Marie Canal 
exceeds by 20 per cent. the tonnage of any previous year. In 
October alone, 1135 steamers, 395 sailirg vessels, and 71 rafts 

ed through the Sault. The aggregate tonnage was 1,432,533, 

,000 tons more than in October, 1891. The total for this year 
will reach nearly 11,000,000 tons, as compared with 9,000,000 tons 
for the best previous season. Shipbuilding is keeping pace with 
this lake traffic, and ships to the value of 7,000,000 dols., with a 
earrying capacity of 68,000 tons, are now under contract in lake 
shipyards, says the Cleveland correspondent of the New York 

rebune. Two steel ships to cost 500,000 dols. each are now build- 
ing at Cleveland, 0. They will be 380ft. long, 44ft. beam, and have 
as of twenty miles per hour, and will run between Buffalo and 
Duluth in fifty hours, 
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AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

* Block signals on the New York Central Railroad.—The block 
signal system is being applied over the whole length of the main 
line of the New York Pentral and Hudson River Railroad, from 
New York to Buffalo, 440 miles. It is now in operation north to 
Hudson, 114 miles from New York; the iron signal bridges are 
erected on the entire length and the signal cabins are erected as 
far as Utica, 238 miles. The length of block section varies, but 
the average is abont three miles. Between New York and Buffalo 
there are 205 signal cabins, 67 of these rest on a ground founda- 
tion alongside of the tracks. The others rest on one end of the 
overhead bridge which spans the tracks at every block. There are 
105 of these bridges between New York and Albany, 143 miles, and 
100 are divided almost equally between the Mohawk and Western 
Divisions, The ground cabins are 12ft. by 12ft. interior dimen- 
sions, have two stories, and are 30ft. high. They are constructed 
with the purpose of connecting some of the switches tapping the 
main tracks with the block apparatus at those points on the road. 
The bridge cabins are light, well-made structures of one storey, with 
a height of 15ft. The bridge is a deep lattice girder of steel, 
resting upon columns on each side of the track. It has a span over 
the four tracks of 56ft., and a clear headway between the 
tracks and the bottom of girder. of 2lft., sufficient to permit 
a man standing erect on the roof of a freight car to pass 
through in safety. The signals are transmitted on semaphores 
suspended above the bridges from signal poles. Each semaphore 
arm is over the corresponding track. The obverse side is and 
the reverse white. Tne blocks are connected with an eight-wire 
cable, each wire insulated, and all of them wrapped together in 
tarred hemp. The cable is strung upon poles, 75ft. apart. It is 
Zin. in diameter, and weighs a ton to a mile of cable. It is 
suspended from a No. 6 galvanised wire leader. It is expected 
that the operation of the system will be extended as far as Utica, 
238 miles, by January, and as far as Syracuse, 290 miles, by Feb- 
ruary. The whole system will be completed and in operation in 
time for the World’s Fair traffic to Chicago. At the five miles of 
line from the grand central terminal station in New York steel 
ties or sleepers are being laid, and some little difficulty was expe- 
rienced at first with the operation of the signal plant, a track 
circuit being used, and it became necessary to insulate the rails 
from tte ties. A number of railways entering Chicago are 
equipping some of their divisions with signals and interlocking 
plant, and an 80-lever machine for the Illinois Central Railroad has 
been built by the National Switch and Signal Company. 

Sea wall.—A masonry sea wall is to be built at the U.S. light- 
house station on Staten Island, N.Y. It will be 224ft. long, 10ft. 
wide at the bottom, and 8ft. wide on top, 24ft. wide at the ends, 
17ft. high—with eight courses of stone and a coping—and 12ft, 
above the water. The coffer-dam will be 10ft. wide and 224ft. 
long, of vertical yellow pine timbers, 10in. by 12in., driven 6ft. 
into the hard bottom, with three Sin. by 10in. waling pieces, 
secured by screw bolts and 24in. long screws. The mud and soil 
will be pumped out to hard bottom, and the bottom covered with 
two layers of concrete in bags. The coffer-dam will then be filled 
with concrete to 5}ft. below mean low water, and the last layer of 
concrete allowed to set for twenty-four hours. The concrete will 
be composed of one part Portland cement, two parts sand, three 
parts pebbles, and four parts 2in. broken stone. Large stones of 
100 lb. to 1000 lb. weight will be imbedded in the concrete, with at 
least 12in. between them. The top will be finished with 6in. of 
concrete laid in bags, on which the lower course of stone will be 
bedded while the concrete is green. The stone wall will be of 
granite or limestone, with a face batter of 1 in 12, laid in cement 
mortar of one part Portland cement to two parts sand. The stones 
will have dressed joints and rock face. The bottom course will be 
all headers, about 4ft. wide and 9ft. 6in. long, the upper courses 
alternating two stretchers and one header. The backing stone to 
be well rammed and all voids filled with mortar or fine concrete. 
The coping stone will be of granite, 3ft. wide, 7ft. to 8ft. lengths 
and 16in. thick. Iron fastenings for fender piles, and two cast iron 
scrubbing posts will be built into the wall. 

Asphalte lining for reservoirs.—A paper on this subject, by Mr. 
J. D. Schuyler, was read at a recent meeting of the American 
Society of Civil Engineers. Asphalte has been found very suitable 
for the purpose, as it is elastic and does not crack, is insoluble in 
water or acids, imparts no taste to the water, and is easily kept in 
repair. A circular reservoir 100ft. diameter and 10ft. deep, part 
in excavation in a light sandy and gravelly soil, and part in 
embankment, from the material excavated, with slopes of 1 to 1, 
was paved on bottom and sides with cobble stones laid in mud. 
Over this a sheet of hot liquid asphalte from ;;in. to jin. thick 
was spread with brooms. After filling with water, one part of 
the bank settled 2ft., but it caused no leak. Another circular 
reservoir, 64ft. diameter and 7ft. deep, with slopes 1 to 1, was lined 
with asphalte din. thick. The first coat was laid in vertical sections 
2ft. wide, and was a mixture of 15 per cent. of asphalte and 85 per 
cent, of beach sand heated to 300 deg., spread with rakes, and 
tamped with hot irons. The neglect to paint the raw edge of 
previously laid sections before applying additional ones caused 
vertical cracks to appear after about a year’s use. These were 
easily repaired, and no cracks have sinceappeared. Strips of stra 
iron were driven into the slope at frequent intervals, to ‘attach 
the asphalte to the slope, and a second coat, about jin. thick, 
of asphalte fluxed with 10 per cent. of ‘‘mineral tar,” 
ln | to a temperature of about 250 deg. Fah., was applied 
te the entire surface, and smoothed with hot irons. Asphalte has 
been used for lining two large distributing reservoirs at Denver, 
Col. They are 350ft. by 420ft., and 236ft. by 580ft., with depth 
to flow line, 26ft. The inner slopes are 14 tol. They lie on 
sloping ground, and were excavated to full depth of 32ft. on the 
upper side, and embanked on the lower. They were mostly exca- 
vated in the winter, and a 12-ton steam roller was used to consoli- 
date the banks, the material being sandy loam, clay, and shale. A 
5-ton slope roller was used onthe slopes, For one of the reservoirs, 
Trinidad asphalte was then applied in a mixture consisting of 20 per 
cent. aspbalte mastic, and 80 percent. sand. This was hauled two 
and a-half miles in wagons ; and if the temperature was below 
250 deg. Fah. on arrival, it was rejected. It was laid in horizontal 
strips 10ft. wide and l#in. thick, with hot rakes, tampers, &c.; 
and, while still hot, anchor spikes lin. by iin., 7in. to 8in. long, 
were driven 12in. apart each way, alternate rows being t il 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE year which terminates to-morrow has not been a satisfactory 
one by any means to the iron and steel trades of this part of the 
kingdom. We have suffered severely from an absence of an 
average demand from the foreign and colonial markets, and this 
circumstance has issued in the running of the works short time 
during a greater portion of the year. The South American and 
Australian markets in particular have been disappointing, the 
financial condition of those countries precluding buying in a very 
great ber of inst: India, too, disturbed by the low value 
of silver, has bought much less than usual, but fortunately the 
South African market has been very good. 

At the January quarterly tings official q were un- 
changed on those which had prevailed during the closing quarter 
of 1891, and the standard for Staffordshire marked bars was again 
fixed at £8, the price to which it had been reduced at the January 
quarterly meetings of the year before. Lord Dudley’s brand as 
usual was 123. 6d. extra, making the figure £8 12s. 6d., and the 
**S. 0.” crown bars of John Bradley and Co., and similar marked 
bars firms commanded £9 10s. Boiler-plates were quoted by the 
list” houses £9 10s. to £12 10s., but good plates might, never- 
theless, have been bought for £8 10s. Second quality bars 
were quoted £7, unmarked merchant bars £6 10s., and the com- 
moner descriptions £6 to £6 5s. The sheet iron branch, which 
had shown considerable improvement in the autumn of 1891, had 
become very quiet, and the works were running only half time. 
Still, the official minimum for doubles was fixed at £7 10s. per ton, 
though outside makers were selling at £7 5s. Singles were £7 to 
£7 5s.; lattens were £8 10s. Galvanised corrugated sheets at this 
time were quoted £12 15s., but business was being done at £12. 
Hoops and thin strips were quoted £6 15s., and [a tube strip 
£6 7s. 6d. Welsh bars were selling at £5 17s. 6d. delivered here. 

Business at the April quarterly meetings which was forthcoming, 
was in all departments exceedingly limited, whilst prices, though 
not quotably altered, were weaker. The downward tendency 
would have been more apparent but for the high price of fuel. 
Marked bars remained at £8, but common bars were abundant at 
£5 15s., or about 5s. per ton below the price at which the year 
started. Common sheets were also from 5s. to 7s, 6d. lower, and 
were quoted £5 17s. 6d. to £6 for singles; £7 5s. for doubles; and 
£8 5s. to £8 10s. for lattens. Hoops were quoted £6 12s, 6d.—a 
fall of 2s. 6d. on January; and gas tube strip was £6 7s. 6d. per 
ton. Complaint was made at this time of the continued slackness 
of the foreign demand and of the manner in which home business was 
being interfered with by the Northern strikes in the coal and 
engineering trades. There were a few specifications in the market 
for merchant bars for New Zealand, and for galvanised sheets for 
New Zealand and South America, but the hope was expressed that 
the second quarter of the year would bring better things. 
Galvanised sheets were selling at £12 nominal for 24-gauge 
delivered Liverpool, or say, 15s. per ton under the previous 
quarter's Association quotation. 

The first half of the year was not a busy time in any of the 
branches, but at the July quarterly meetings some of the “list” 
houses, including Lord Dudley’s joint-stock company and Messrs. 
William Barrows and Sons, reported a somewhat improving 
demand for their iron. The increased business was not, however, 
large, and in most cases the makers of finished iron were at little 
more than half production, and trade generally remained flat. 
Best bars continued at £8, second branded qualities £7, and 
common bars £5 12s. 6d. Hoops remained at £6 12s. 6d., but 
tube strip had fallen more than 7s. 6d. per ton on the quarter, 
owing to the break up of the Strip Makers’ Association. The 
Association figure had got down to £6, and from other makers 
supplies might have been bought at from £5 15s. to £5 17s. 6d. 
With the exception of marked iron, indeed, nearly all descriptions 
of finished iron were about 2s. 6d. per ton easier than three 
months before. Puddled bars were £4 23. 6d. and Welsh bars 
£5 15s., delivered Liverpool. Boiler plates were quoted by the 
list houses £9 10s., but good plates might have been had at £7 10s. 
to £8 10s. Galvanised sheets were £11 12s, 6d. to £11 15s, for 24 

uge. 
o The October quarterly meetings were better than those of Mid- 
summer, since the promise of better things which began to appear 
in July was not sustained. In October, however, there was an 
ema. firmness about the pig iron market. Sheets, singles, 
were quoted £7 ; and doubles, £7 5s. to £7 10s., an improvement 
in the case of doubles of 5s, per ton on the quarter. Galvanised 
corrugated sheets were quoted £11 15s, to £12 by the Association, 
and from some makers might have been bought for less, Branded 
sheets to 20 M.G., made by the marked-bar houses, were £9. 
Boiler plates, made by the list firms, were quoted £9 to £10; but 
railway wagon-building and tank plates were easy at £8 and under. 
Bars were unchanged at £8 for best, and £5 15s. for common. 
Hoops were £6 10s. to £6 12s, 6d., and gas tube strip was £6 

rton. Unmarked iron of the lowest class might have been had 
at £5 12s, 6d., and the Welsh competition showed itself with 
increased severity. The galvanisers at this time, who lay them- 
selves out for performing galvanising operations for the tube- 
makers, redu the price of galvanising to the tube firms £1 
per ton, but tabe prices themselves remained una)tered. 

During the quarter just closed finished iron has seen a very 
inactive period, and sheets especially have been much more de- 
pressed than this time last year. The Australian demand, upon 
which so much depends for this district, has been only about half 
what it was during the last three months of 1891. Prices, too, 
have dropped, and sheets—singles—have now got down to £6 15s. 
to £7 ; doubles, £7 to £7 5s.; and lattens, £7 15s. to £8. Though 
marked bars maintain their quotations of £8, and second-class 
branded iron rolled by the best houses is £6 15s. to £7, merchant 
bars have dropped to £6 5s., and common to £5 10s. and £5 15s. 
Hoops maintain their value very fairly at £6 10s., but gas strip 
only commands £5 15s. 

Viewing the course of iron prices from the position afforded by 
a@ comparison with the bi-monthly returns issued by the 
accountants to the Iron Trade Wages Board, it appears that the 
returns issued in February for the months of November and 
D ber, 1891, showed a net average selling price of £6 10s. 94d., 
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left projecting above the surface, to support strips on which the 
workmen could ascend and descend the slope. A finishing coat 
was put on—the spikes being first driven flash—ard finished by 
smoothing irons heated toacherry red, leaving a bright glossy 
surface. The cost per square foot was 14,%4, cents. The La 
Patera asphalte, which was used for the other reservoir, is a 
rock asphalte from Southern California. The mine is but 100 yards 
from the ocean, and the workings now reach 70ft. below tide level. 
The material is brittle, not sticky, mines easily, does not melt in 
the sun, contains about 60 per cent. of bitumen—of which 9 per 
cent. is volatile—and costs at the mine 20dols. per ton. The te 
Conchas asphalte used asa fluxing material is from a deposit thirty 
miles east of the La Patera mine, is richer in oils, and contains 
about 13 per cent. of ‘‘ fixed” bitumen and 86 per cent. which is 
volatile at 1100deg. After extracting the asphalte from the sand 
in which it is found, it is a viscous mass at ordinary temperature, 
and is shipped in barrels. In preparing the mastic for coating the 
reservoir, 78 per cent. of the Patera asphalte to 22 per cent. of 
the Las Conchas flux were boiled together at a temperature of 
250 deg. to 300 deg. 20 yer cent. by weight of this mastic to 80 
per cent. of sand was used in the first coat. These were, after 
mixing, spread with hot rakes, and compressed with rollers made 
from sections of cast iron pipe, in which a hanging fire basket 
maintained the beat. A Zin. wire rope pulled the roller, and it was 
manipulated by about seven men. This method was more satisfac- 


tory than tamping. The cost for this reservoir was 13,45, cents per 
square foot. 





compared with £6 9s. for the two previous months, being an 
advance of 1s, 94d. For the months of January and February, 1892, 
the net average declared in March was £6 9s. 114d., compared 
with £6 13s. 7d. for the corresponding period in 1891, showing a 
reduction of 3s. 74d. on the year, and of 10d. on the enentiae 

riod. March and April showed a slight rise, the declared price 
ier £6 10s. 6d., a figure which was exactly the same as for the 
corresponding months in 1891. A heavy fall occurred between 
April and June, the drop being no less than 3s, per ton, the 
official declaration concerning the months of May and June return- 
ing the average price obtained at £6 7s. 6d. per ton. For July and 
August the return was £6 6s, 94d., or afurther drop of 9d. per ton, 
yet this figure was more than the price twelve months before, by 
2s. per ton, the declaration for July and August, 1891, having been 
£6 4s. 10d. The last report which has been issued for this year— 
September and October—showed a slight rise on the previous bi- 
monthly period, namely, 5d. per ton, the figure returned being 
£6 7s. 2, but contrasted with the same montbs last year it is a 
drop of Is, 10d. per ton. 

Thus it appears, taking the first ten months of this year, and 
the last two months of 1891, although the accountants’ returns 
have shown three several drops, amounting in the aggregate to 
4s, 7d. per tcn, they have also registered a corresponding number 
of advances, amounting to a total of 2s. 9d., so that on the com- 

lete twelve months the net reduction which selling prices of iron 
con established has been only ls, 10d. per ton, Such a state of 
things cannot but be considered satisfactory in face of the circum- 
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stance that for the corresponding twelve months of 1891 sellin 
— registered a fall of 10s. . Ironworkers’ wages have as 
n the subject of less reduction this year than last, for whereas 
last year a 5 per cent. reduction, or 6d. | nod ton to puddlers, took 
place, this year there has only been one drop of 24 per cent, 

The course of the pig iron market has been somewhat erratic 
but upon the twelvemonth Staffordshire all-mine pigs hays 
declined about 5s. per ton, and medium qualities 2s, to ay 6d. per 
ton. Derbyshire, Northampton, Lincolnshire, and similar 
are easier by 2s, to 3s, In January prices were firm as the result 
of a great business which had been done during the latter of 
1891, particularly in imported Midland sorts, Hot-air all-ming 
Staffordshire pigs were quoted on the open market 60s. to 65s, 

medium pigs dbs. bd. to 47s, 6d., and common 37s, 6d. to 

0s. per ton. Northampton pigs were 45s, 9d. to 46s. 6d., Derby. 

shire 46s, 6d. to 47s., and Lincolnshires 48s, 6d. to 49s.—the latter 

at stations. Demand disappointed expectations, however, as the 

year wore on, largely in consequence of the falling-off in the 
demand from the sheet ironmakers, and prices gradually fell, 

During the last quarter of the year demand has further declined 
and prices have in fallen away somewhat. Rates have got 
down to 43s. for Northampton, 44s, for Derbyshire, and 47s, for 
Lincoln, But as the year goes out a revival is happily appearing 
from an unexpected cause. The strike of the ironstone miners in 
North Lincolnshire has caused a suspension of deliveries from the 
Lincoln furnaces, and all sorts of Midland pigs are stronger in 
consequence. Staffordshire pigs are quoted 60s, easy for all mines 
44s, to 45s, for medium, and 36s, upwards common. . 

The week which has elapsed since last report has produced no 
new features of importance, the ironworks being all closed until 
next week, and business being practically p d on that 
account. A report is current that at the January quarterly 
meetings marked bars are likely to be reduced 10s, per ton, making 
the standard quotati instead of £8 as at present, but 
whether the report is accurate there is no means at present of 
deciding, the marked bar houses generally being very reticent 
upon the point. The Midland pig iron market maintains its 
strength by reason of the continued strike in Lincolnshire, but 
in the absence of business until next week it is difficult to say 
to what exact extent the market has strengthened owing to the 
dispute. 

Disappointment has been occasioned in this district owing to the 
fact that the Mines Drainage Commissioners have received intima- 
tion that the Treasury are indisposed to grant the loan of £100 000 
required for draining the mines in the Tipton district, except 
upon conditions which are regarded as practically prohibitive. It 
is stated that the Government require a definite guarantee that 
the colliery owners will raise a certain minimum output for some 
years to come, 














NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although just for the moment there is very little 
doing, owing to the usual interruptions to business on account of 
the holidays and stocktakings, the year closes with generally a firm 
tone throughout the market as regards all descriptions of pig iron, 
So far, however, as the general results of the past year's opera- 
tions in all branches of the iron and steel trades are concerned, 
these can scarcely be regarded with satisfaction either by makers 
or manufacturers, In pig iron prices to a large extent have been 
unremunerative, and at the close are on even a lower basis than 
they were twelve months ago. The protracted Durham strike, and 
occasional speculative manipulations in warrants, for the time 
being tended to enhance prices, but only temporarily arrested the 
persistent downward tendency, and “ bear” operations in the 
main proved so successful that even at the close of the year, when 
prices are admittedly below actual cost, merchants and dealers in 
many instances have shown no hesitation in selling at under 
current rates for forward delivery. The year opened with a 
generally unsatisfactory tone throughout the market; buyers and 
consumers having no confidence in the future were indifferent 
about placing orders except for immediate requirements, whilst 
makers, on the other hand, were not anxious to sell, as 
they saw no immediate prospect of obtaining any appreciable 
relief in the cost of sangre Delive equal to Man- 
chester, Lancashire makers were quoting on the basis of 46s. 
for forge, to 47s. for foundry; Lincolnshire, 45s. to 45s. 6d. 
for forge, to 46s, and 46s, 6d. for foundry, less 2}, with 
Derbyshire practically out of this market. For -named 
foundry Mid eg uotations ranged from 46s, 10d. to 47s, 4d. 
net cash, delivered Manchester; for Eglinton, 50s. to 50s, 6d. ; and 
for Glengarnock, 51s. to 52s, net, prompt cash, delivered at the 
Lancashire ports, With a tinued dep d tone throughout 
the market, makers’ prices for local and district brands gradually 
eased down, with merchants underselling freely, and by the close 
of the first quarter the outlook of trade was perhaps worse than 
it had been for many years Notwithstanding the large reduc- 
tion in the stocks of pig iron, and the reduced output in the 
North of England, owing to the Durham strike, which also neces- 
sitated the damping down of a number of furnaces in other 
districts, consumers showed no anxiety to place out orders, except 
for present uirements, which were mostly of limited extent. 
Makers’ quotations for Middlesbrough necessarily bardened, but 
for Scotch iron prices were very irregular. Except however, sofar 
as the Durham strike had the effect of hardening the prices of 
Middlesbrough, of which only limited supplies were obtainable, 
with the result that consumers were thrown on to other brands, 
trade remained without any improvement. Lincolnshire makers 
secured the bulk of the business, and were able to fill up their 
books, so that they were indifferent about further orders, and for 
the time being held for an advance of 6d. to 1s. perton. The demand, 
however, was chiefly upon foundry qualities, forge numbers remain- 
ing practically unchanged, Makers’ quotations for Middlesbrough 

ually got up to 50s, 4d. and 50s. 10d., with Lincolnshire makers 
olding out for 45s., less 24, for foundry numbers, delivered here, 
but for Scotch iron lower prices, if anything, were ruling, Eglinton 
not averaging more than 47s, 3d., and Glengarnock, . 6d. net, 
prompt cash, delivered at the ports. The second half of the year 
opened with a continued mere hand-to-mouth business doing, and 
the termination of the Durham strike was speedily followed by a 
steady and persistent easing down in prices, Towards the close 
of July, however, a rather better tone began to show itself in the 
market, orders coming forward more freely, and moderately large 
transactions were put through. This again brought about an 
upward tendency in eo which, however, soon checked further 
buying of any weight, although prices got up to about 43s, 6d. 
for forge, and 45s, for foundry, Lincolnshire ; 45s. for forge, and 
48s. 6d. and 49s. for foundry, Derbyshire, less 24; 48s, 10d. tc 
50s. 4d. for Middlesbrough, net cash, delivered Manchester, and 
47s. 9d. for Eglinton, to 49s. for Glengarnock net, prompt cash, 
delivered at the ports. This was followed by a gradual easing 
down towards the close of the year, with business restricted to 
the merest hand-to-mouth requirements, Prices got back to about 
44s, and 45s. 6d. for Lancashire, 42s, 6d. and 43s, 6d. for Lincoln- 
shire, 44s, 6d. and 45s, to 48s, 6d. for Derbyshire, lees 24, 44s. 10d. 
for Middlesbrough, net cash, delivered Manchester ; 46s, 6d. to 
47s, for Eglinton, and 47s, 6d. to 48s, for Glengarnock net, prompt 
cash, delivered at the ports. During the last week or two 
of the year there was a slight hardening t y, owing, 
however, rather to special causes than any actually increased 
requirements for consumption. Middlesbrough bardened up to 
about 45s. 10d., net cash, delivered Manchester, and Scotch to 
47s. and 47s. 6d. for Eglinton to 48s, and-48s, 6d. for Glengarnock 
net prompt cash, delivered at the ports, whilst a dispute with the 
ironstone miners and furnacemen in the Lincolnshire district, 
which resulted in the damping down of a number of furnaces, was 
followed Beye of the makers either withdrawing their quota- 
tions or asking advances of 6d, to 1s, per ton, 
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In manufactured iron a slow, unsatisfactory, hand-to-mouth 
business has been reported all through the year, with prices 
ually tending downwards. At the commencement bars were 
Grids quoted at £6 2a, 6d., sheets £7 7s, Od., and hoops £6 10s, 
for random to £6 15s, for special cut le delivered Man- 
chester, but at these figures only a very limited business was 
obtainable, atid by the close of the first quarter bars had got down 
to £5 17s. 6d., with many of the forges paw | kep' going more 
than half-time. The same ageloouey condition of @ pre- 
vailed almost right through the remainder of the year. During 
May the Hoopmakers’ Association reduced their list rates to £6 5s. 
and £6 10s., and followed later on in November with a further 
reduction to £6 2s, 6d, and £6 7s, 6d. Bars, without any actually 
announced reduction, gradually receded, until at the close 
£5 12s. 6d, has represented a very general quotation, with sheets 
not fetching more than £7 2s, 6d. to £7 5s., and most of the forges 
indifferently supplied with ; 

With the exception of one or two short periods of stimulated 
demand, and enhanced prices, the steel trade has steadily relapsed 
into an even more depressed condition than the iron trade, and 
both in raw and manufactured material prices have fallen to an 
exceptionally low basis. The year opened with only a very slow 
demand all through, and ordinary foundry hematites quoted at 
66s, 6d. to 57s., less 24, and billets about £4 10s, to £4 12s, 6d., 
net cash, delivered Manchester. For a time, these prices, with 
slight fluctuations, were fairly well maintained, and during the 
second quarter of the year there was a anne eee tendency 
hematites advancing to 61s, 6d,; whilst steel billets were quoted 
at £4 15s, These prices were, however, altogether nominal, as 
they completely checked business, and with a continued woe | off 
in the demand, there was a gradual but persistent easing off all 
through the remainder of the year, until at the close hematites 
got down to 55s, and 55s. 6d., less 24, and steel billets to £4 6s, 3d. 
and £4 7s. 6d., net cash, delivered Manchester. Steel boiler- 

lates started the year on the basis of £7 7s. 6d. to £7 10s. for the 

t qualities, delivered Manchester, but before the end of the 
first three months they had got down to £7 2s, 6d, and £7 5s., 
and although the upward movement in raw material for the time 
being hardened prices, this was only temporary, and during the 
last few months there has been an extraordinary and rapid giving 
way, which for a time brought about the cessation of manufacture 
at one of the local works, owing to the unremunerative rates; but 
at the close, although oe? qualities of steel boiler-plates do not 
average more than £6 10s, to £6 12s. 6d., delivered Manchester, a 
decided firmness is being shown by makers at these figures. 

Evgineers generally throughout this district were, during the 
earlier portion of the year, fairly well employed upon orders in 
hand; but the weight of new work coming forward was only 
limited, and for the greater part of the past twelve months there 
has been a steady slackening off, which has been more widely and 
more keenly felt as the year has drawn to a close, Machine tool- 
makers were generally able to keep tclerably well engaged fairly on 
through the year; but with orders running off much more rapidly 
than they were being replaced, a decided slackness has with the 
close been experienced at very many works throughout the district. 
Heavy stationary engine-builders have for the most part been 
tolerably well sup lied with work, some of the leading firms havi 
kept fairly busy through the whole of the year; but in the gene 
ron of engineering work business all through has been extremely 
quiet, and a large number of works have for a considerable time 
been very bare of orders. The locomotive building trade, which 
was moderately well off for orders at the commencement of the 
year, has perhaps got into a worse condition than any other branch, 
and with the close the outlook is so unsatisfactory that the question 
of wages has almost of necessity been brought under consideration. 
Boilermakers generally have been enabled to secure a very 
fair amount of work, and it is exceptional where firms in this 
district have experienced real slackness over any lengthy 

riod. The general decreasing activity, which has resulted 
iy the gradual discharge of large nambers of workmen 
from most of the engineering establishments throughout this 


of small lathes of exceptional accuracy, and adaptable for an 
Sn cpanel: af titi oven ot tae apeineielonnd 
an opporti sev their y 
toole af this tn, One of ion will 
be interesting, wus a slid le lathe, 
with 4}in, centre headstoc 
steel and bored throughout, thus enabling rods to be operated 
upon, The front agg is conical, while at the back the mandril 
runs in one of Mr. Birch’s ree parallel bearings, the thrust 
being taken by a tail-pin, which is provided with a gun-metal cover 
to protect it. On the headstock a division plate is arranged so as 
to be read at sight, thus doing away with the necessity of counting, 
and reversing gear, for right and left-hand t ing, is provided. 
The loose headstock is provided with a cast steel spindle, with the 
boss of the band wheel graduated to show the distance apart. The 
slide rest is of the covered screw a ment, and the cross slide 
can be traversed right off the carriage at the back without necessi- 
tating any unscre ng. To enable work to be bolted down to the 
or for readily fitting any accessory apparatus to be used, 
T slots, machined from the solid, are provided, The cross slide 
screw is fitted with an adjustable micrometer, reading to 
thousands, and binary divisions of an inch, the micrometer being 
so arranged that it can instantly be set to zero at any position 
of the cross slide, while the quick release motion is fitted 
with an improved instantaneous locking motion which has onl 
one movement for release and locking. Overhead motion is 
fitted for driving the various attachments which can be added to 
the lathe, suitable for slot-driving, milling, wheel-cutting, &c., 
which of course gg by ne the range of work which can be 
done by the lathe, e wheel-cutting attachment is one to 
fit on the cross slide of the lathe, in place of the ordinary slide, and 
consists of a mandril for the cutters, carried on a compound slide, 
and driven by means of a grooved pulley and gear wheels from 
the overhead motion, and the grooved pulley can, if desired, 
be transferred to the mandril itself when using fly-cutters, 
which gives a wide range of s ; the compound slides 
are attached to a standard with a graduated circular base, 
and are fitted with a fully divided swivel motion, so that the 
mandril may be set at any angle to the lathe bed, for cutting 
skew wheels, skew bevels, and helical gear. When the mandril is 
fixed in a horizontal position, the machine can be used for slot 
drilling, nut shaping, and milling small work, and a chucking 
sleeve is fitted which enables mandrils of various diameters to be 
used ; whilst it is also arranged to receive slot drills, end mills, &. 
The slot drilling attachment is a very handy contrivance, designed 
to work from the ordinary slide rest, and consists of a rectangular 
stem, fitted with steel ils, with hardened bearings, and 
hardened steel bushes. The machine is provided with gearing 
for heavy work, but when greater speeds are required, the top 
inion and pulley are thrown out of gear, and the mandril drives 
Tirect from the pulley on the largest wheel. The whole of the 
lathes manufactured by Messrs. Birch are of their own design, and 
with the wide range of operations which they cover, a considerable 
number are in use amongst amateurs, whilst for light electrical 
work, watch-making, and other similar industries, they are 
specially valuable. 

Barrow.—There is a still quieter tone to note this week in the 
hematite pig iron trade, and very few transactions are noted during 
the week, either on the part of makers or of holders of warrant 
iron. The holiday season seems to have resulted in the withdrawal 
of business men from the markets, with the result that trade is 
quieter than ever, The requirements of users are known to be 
very small indeed, and makers have found it n to reduce 
the output of their works by blowing out some of their furnaces. 
During the week another furnace has been blown out at the 
Barrow Steel Works, and one at Harrington, in Cumberland. 
There are thirty-eight furnaces now in blast, and thirty-eight are 
standing idle. Prices this week are in easier, at 46s, for 
warrant iron, net cash, and 45s, 9d. is offered by makers, but the 
latter are not a numerous class. Stocks have increased somewhat 
in makers’ yards, but they still remain at 38,913 tons in warrant 
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district, has of necessity made itself apparent in the returns issued | sto 


by the trades union organisations. The out-of-work members on 
the books of the Amalgamated Society of Engineers, which early 
in the year did not ave more than 54 per cent. of the total 
membership, have gradually increased, uutil, in the immediate 
district, the number of members receiving out-of-work support 
was at one time, owing to special causes, nearly 10 per cent, of 
the local membership, and at the close amounts to between 8 and 
9 percent. The Steam Engine Makers’ Society commenced the 
year with an exceptionally small number of unemployed members, 
not averaging more than 2 per cent. of the total membership, but 
during the last few months there has been a iderable i * 
and the returns at the close of the year show about 44 per cent. of 
the total membership in receipt of out-of-work support. There 
have been no important labour or wages questions occupying 
attention in this district, the only noticeable feature being the 
gradual extension of the fifty-three hours per week, which, during 
the previous year, was conceded by the engineering firms of 
Manchester and Salford, and during the past year has been 
ay extended to other industrial centres threughout 
ancashire, the only important exception being liverpool, where 
the ve Sepreseed, condition of the shipbuilding industry has 
pris against any concession being obtained by the workmen, 
In the coal trade, with the exception of the lower qualities for 
steam and forge purposes, a fairly steady tone has been main- 





tained, and colliery owners have been in a much better position as | Th 


regards a remunerative return upon their operations, than the 
users of fuel in the various industries connected with the iron, 
steel, and engineering trades, In the better qualities of round 
coal prices have shown comparatively little variation all through 
the year ; in fact, at many of the collieries no alterations whatever 
have been made, whilst where there has been any giving way it 
has not been more than 6d, to 1s, during the summer months, 
The lower qualities have, however, necessarily been considerably 
affected by the general depression in the iron-making, steam, and 
other fuel-using industries, Steam and forge coal, which at the 
commencement of the year was quoted at 8s, to 8s, 6d. per ton at 
the pit mouth, has continued very difficult to move all through the 
past twelve months, and with supplies considerably in excess of 
requirements, prices have been easing off until, at the close of the 
year, they scarcely average more than 7s, per ton at the pit mouth, 
Owing to the very depressed condition of the common round coal 
trade, the settlement of the usual large contracts for gas, coal, and 
locomotive fuel, have been matters of considerable anxiety, 
and in the case of gas coal, a strong effort was made to 
hold on to last year’s rates, but eventually concessions of 
8d. to 6d. per ton became necessary to secure renewals; 
whilst in the case uf locomotive fuel, very early on in the season 
several large contracts were taken at a reduction of 9d. per ton 
upon the prices of the previous year, which necessarily to a large 
extent settled the basis for further business, but contracts were in 
one or two cases secured at concessions not e: ing 3d. to 6d. 
upon the previous year’s rates. Engine fuel has for the most 
part very well maintained its price, and quotations at the close 
are very little under those in January, burgy owomene 6s, 3d. to 
6s. 9d.; best slack, 4s. 9d. to 5s, 8d.; medium, 4s, 3d. to 4s. 6d.; 
and common, 38, 3d. to 38, 6d. per ton, at the pit-mouth. The 
past year will perhaps be most remembered for a couple of extra- 
ordinary experiments on the part of the Miner’s Federation, by 
which they have unsuccessfully attempted to override the ordi 
rules of supply and demand, ‘This was the experiment of a week's 
stoppage, which not only failed to accomplish the object the 
miners lves had in view, but for the time had a most disas- 
trous effect — trade, whilst the miners have since had cause to 
repent that they attem the second experiment of an arbitrary 
limitation of the wor days to five per week, and have been 
very anxious to revert to the system — prevailing. 

essrs, G, Birch and Co., of the Inington oo Works, Salford, 
have gained quite a reputation in this for the production 





The steel trade is very quiet in all ig ate Only one or 
two transactions are noted this week in heavy rails, and in other 
branches of the steel trade business has been nil, Prospects are 
not either in heavy rails or in shipbuilding qualities of steel, 
but it is reported there is a stronger inquiry for the latter from 
various of the country, although prices are not yet 
sufficiently + = to insure a profit for local makers. £4 is still 
the quotation for heavy rails, There is a very quiet busi in 
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concerned, any success. Prior to the new Spanish 
coming into force on the 30th of June last, large quantities 
of goods were rushed into the market. These have now been 
reduced, and the Spanish makers having failed to make the ware 
at home, the market is again open for light and heavy edge tools 

general hardware goods, Germans, as usual, are i 
strenuously, They booked a large order in files. The wares are 
stated, however, to have been returned on the ground that they 
were ‘‘soft and unworkable.” In the tenders for the Egypti 
railway administration the Germans ‘‘ went one lower” than the 
Americans, The latter quoted at 70 off discount, but the Germans 
are said to have cont to deliver the files at Alexandria at 
very near 80 off the Sheffield list. A few good foreign orders 
are ey as having been recently placed in Sheffield, chiefly 
from Russia, and the revival in the Argentine Republic, noticed in 
my last letter, is extending to files. Our cutlery manufacturers, 
in anticipation of improved business with the South American 
markets, are making more freely for stock in the patterns preferred 
in these countries. 

The cold snap has given the skate makers a turn. The German 
and American skate, however, now holds the ice. Thousands of 
dozens have been cleared out this week, and the shelves will be 
completely depleted if the severe weather is maintained. 

The glass bottle makers in the Barnsley, Stairfoot, and Womb- 
well districts are seeking to secure a reduction of 3s. per week in 
wages, on the ground that unless this concession is made they 
cannot compete with their foreign rivals. One thousand men have 
handed in their notices, and unless an amicable arrangement be 
arrived at, the whole of the works in the glass bottle villages will 
be idle within a week. 

Messrs, Charles Cammell and Co, have booked a small order— 
2000 tons—in steel rails in competition with Belgian firms, The 
rails will be made at the Worthington mills, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE last week of the year is never a time when much business is 
done in any branch of the iron and allied trades ; for, except the 
blast furnaces, nearly all the works are closed for the holidays. 
But this year—on account of the depression—the production is 
even less than usual, for the suspension of operations is more com- 
plete. Itisasorry time for the pig ironmakers; for while they 
have to keep their blast furnaces producing at the same rate as 1f 
there were no interruption to trade, they can send but a small 
portion of the iron away, having to suspend deliveries to most 
inland consumers, and their stocks accordingly increase rapidly in 
Christmas week. Most of the consumers are engaged in taking 
stock this week, and it is the r object under such circumstances 
to have as small a supply of materials in their yards, 
as their position can then ascertained more exactly. It does 
not answer to have a large stock of materials stored when prices 
have a downward tendency, however much it may when values 
are moving upwards. Thus local deliveries are suspended even 
more completely than usual. Nevertheless, the exports to Scotland 
are well maintained, for the holidays in the Glasgow district are in 
the first week of the New Year, and not in Christmas week as in 
this country. It is satisfactory that under the circumstances the 
prices of makers’ iron are maintained so well, indeed they have 
remained stationary nearly all the montb, and this notwithstand 
ing the fluctuations in Middlesbrough warrants, The latter 
were run up ls, 3d, per ton by the exigencies of speculators 
who were bound to secure these warrants, but makers’ iron 
did not rise at all, neither has it fallen when the speculators were 
satisfied and warrant prices dropped again. It was generally 

i that there was no sound foundation for the rise, and 
therefore consumers would not pay more for the iron, though more 
could have been got perhaps from speculators who needed the iron 
to make warrants, if the makers would have sold iron for such a 
purpose, They, however, have as a rule firmly refused to let their 
iron go into the public warrant stores, as they desire to keep down 
the stock there. It is low now, having been reduced by 150,000 
tons since last March, and it would be decidedly better if it could 
be prevented from increasing. But evidently some few of the 
makers have no scruples in that direction, for they are allowing 
their iron to go in, so that Connal’s store on Wednesday night was 
24,802 tons, or 3265 tons increase on the week, and 8543 tons 





billets, slabs, tin bars, and hoops. 

Shipbuilders are taking practically a fortnight’s holiday. There 
is no report of new orders, but the new year will in all probability 
introduce builders to new orders. 

Iron ore is quiet in tone, at 8s. 61. to 9s, 6d. per ton, net at 


mines, 

Coal and coke quiet and steady at late rates. 

Shipping is very quiet, and the year throughout has been one 
of great depression so far as metal exports are concerned. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

‘*PLay” is general over the coal and iron districts this week. 
The time fixed upon for setting-down the pits was from Saturday to 
ursday ; but it is unlikely that much work will be done before 
the new year is fairly in. Extra supplies have been received by 
merchants and large consumers, to tide over Christmas holidays. 
The mild weather, which up to last Friday operated against the 
consumption of house coal, has now been succeeded by a very stiff 
spell of frost. This will have the effect of giving a fillip to the 
house coal trade when the pits are re-opened. The fogs, which 
have been general in the provinces as well as the capital, have also 
given an impetus to gas coal, which must have been carbonised in 
enormous quantities to meet the pressure caused by the unwelcome 
visitant, arned by the experience of last year—when there was 
a week of fog at Christmas—the gas companies had generally 
provided against the conti cy. In steam coal, the closing of 
the Baltic ports has cut off important markets for the season. 
South Yorkshire ‘‘hards” are still largely called for by the rail- 
way companies for locomotive purposes, and values are well 
maintained. In house coal the closing quotations for the year 
are: Silkstones, 11s, 6d. to 12s, ; softs (best quality), 10s. to 
10s, 6d. ; Flockton, 10s. 6d. to 10s, 9d. ; Parkgate, de. to 9s, 3d. ; 
other seams, 8s, to 8s, 3d. per ton, all at the pits, Steam coal, 
8s, 9d. to 9s, per ton. 

The Miners’ Federation, which commences its Conference early 
next month at Birmingham, is expected to occupy its time main] 
with a discussion as to the relative advantage of what is call 
‘the national movement,” as compared with the sliding scale 
ppc seo as a means of maintai! wages. The question of 
a week’s oy ag os is aan os discounted by the condition of the 
trade. If the Yorkshire Miners’ Association had proceeded with 
their suggestion for a six days’ stoppage in the Federated districts, 
they would have had no opposition from the South Yorkshire 

owners, 

A significant clue to the labour market is afforded by the 
amount drawn from the banks for the payment of w The 
amounts paid over at the local banks for this purpose darag the 
past fow weeks are very much smaller than those paid in the 
corresponding period of 1891. At some of our works the 
principals are extending the holidays to a fortnight and three 
a bee meee § is a the A will be but ges The 
closing of these lishments, while pressing severely upon the 
worker, will add another to the adverse influences o ec copies 
the coal industry. The coke trade is prejudicially affected by the 
iron strike at Frodingham, which o its coke supplies chiefly 
from the South Yorkshire district. 

The Spaniards have not found manufacturing, so far as Sheffield 





month, Every day this month some increase 
has been reported, a state of affairs different from what 
we have been accustomed to, for month after month each day 
showed a decrease, until the stock was brought down to a little 
over 10,000 tons. Now, however, that Middlesbrough warrants 
have fallen again it will not pay to make them for the sake of 
selling them to speculators, because these have got their wants 
satisfied, or have arranged differences, and besides warrants are 
so little above makers’ iron that it would not pay to put iron in 
store if the speculators were still buyers. 

The price of No. 3 Cleveland G.M.B. pig iron is kept at 37s. per 
ton for prompt f.o.b. deliveries, and the little business that has 
been done this week has been on that basis, while Middlesbrough 
warrants have declined to 37s, 9d. cash per ton sellers, but buyers 
have not been ready to give more than will be taken for makers’ 
iron. For No, 1 Cleveland, G.M.B., 39s. 3d. is quoted; No. 4 
foundry is 35s. 6d.; No. 4 forge, 35s.; mottled, ¢ 6d.; and 
white, 34s. per ton, all for prompt delivery, and there are said to 
be sellers for forward delivery at 6d. less, The Tow Law Iron- 
works, near Bishop Auckland, which consist of two blast furnaces, 
and are owned by the Weardale Coal and Iron Company, have been 
idle for years, and it is said are likely never to be again employed 
for the manufacture of pig iron. They formerly consumed iron 
ore obtained from the be Weardale district, but the supply of 
this is now small, and the difficulty of getting it great, owing to 
the lack of adequate railway facilities, much of it having to be 
conveyed a long distance in carts, and thus it is expensive. Hema- 
tite pig iron making is the least satisfactory branch of the pig iron 
trade, whereas in the early autumn it was the best ; pro- 
ducers who are using foreign ores may well complain of 
the unprofitable character of the prices, but they have onl 
themselves to blame, in that in order to share in the profits whic 
were being made they have increased the output too much, and 
so brought about the competition which has caused profits to 
disappear. They are certainly getting relatively less money than 
the makers of Cleveland iron, and are now taking 44s., and even 
less in odd cases for mixed numbers, while their cost of production 
is no less than it was when they were realising 7s. pal <9 per ton 
more. Ore is no cheaper, and coke is dearer, if anything, for good 
qualities of Durham coke cannot be had delivered in the Middles- 
brough district at less than 13s, for next quarter, and 13s. 6d. has 
been paid for early deliveries, the f.o.b. price being 2s. more. It 
is not likely that coke will be any easier, because there is 
not more being made than is consumed, and some diffi- 
culty is experienced in getting adequate supplies. The 
only way to bring about cheaper prices for coke is to blow 
out some of the furnaces. No relief has been obtained in wages 
at the blast furnaces, for they have not been altered even as much 
as 1 per cent. all the year, and, after all, the labour cost in pi 
iron making is very small—not one-tenth of the selling price, 
Practically the usual iron market was not held on Tuesday at 
eer for most of the leading merchants had posted a 
notice that they would not be present either on Tuesday this week 
or Tuesday next week. There thus seems to be a greater disposi- 
tion than ever before to prolong the holidays, but trade is so 
depressed tbat nothing will be lost by this action, or rather 
inaction. 

The employers at the blast furnaces in the North of England, in 
order to secure regular work over the holiday period—it being 
very inconvenient, if not a to stop the furnaces—have 
promised a Christmas box of 2s, 6d., in addition to their wages, to 
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every man who works regularly between six p.m. on December 24th 
and six a.m. on January 2nd. 


Manu‘ iron is in poor uest, and nearly every 
establishment is idle this week for the holidays and stock-taking. 


It is to be feared that the balance-sheets of most proprietors of 
mills and f this year wil! be the reverse of satisfactory, for 
a bave lower, production smaller, and ex very 
‘ittle below what were reported last year. The sentation has 
been reduced, not only by reason of the Durham strike, but also 
because the mills have worked badly all the rest of the year, more 
particularly during the last quarter. The average ised price 
of finished iron has fallen 4s. this year, and now it is £1 9s. 9d. 
less than what was reported in the spring of 1890, when the 
maximum of the last period of good trade was attained. Very 
little more than one-fourth of the quantity of finished iron made in 
the most prospsrous period of trade has been turned-out this year 
bat it is to be remembered that what has been lost by finished 
iron has been gained by steel. The steel works are closed this 
week, but have a fair number of orders to execute when operations 
are resumed next week. 

Experiments with the Saniter process of desulphurising pig iron 
are now being carried on at Sir B. Samuelson and Co., Newport 
Ironworks, Middlesbrough. Messrs. C. E. Muller and Co., of 
Middlesbrough, will be Mr. Saniter’s agent in Germany 
Austria-Hungary, where the benefits of a cheap method of de- 
sulphurising will be even greater than in this district. 

The coal trade is dull, partly on account of the holiday time, 
and almost all the pits are laid off this week. Next "s prices 
are likely to be below those of the current year; iuheod, all the 
contracts made of late have been at easier rates, except for coke, 
which is the only branch of the fuel trade that shows any approach 
to firmness. 

The death is announced of Mr. Nicholas Wood, one of the best 
known men in the Durham coal trade, and an active partner in 
the important Hetton Coal Company. He was the son of Mr. 
Nicholas Wood, of Hetton Hall, the famous mining engineer. Mr. 


Wood, who died in London on Saturday, represented North 4s, 


Durham in Parliament from 1886 to 1892, but was beaten at this 
ears election by Mr. Jobn Wilson, the labour representative. 

r. Allison, of Hedley Hill, son of the late Mr. Thomas Allison, 
manager of the Belmont Ironstone Mines, Guisbrough-in-Cleve- 
land, will succeed Mr. Shipley in the management of the Wood- 
lands Collieries, 

Engineers and ironfounders are in some cases a little better off 
for work than they were, some being able to keep their establish- 
ments in fall work, and shipbuilders will have more contracts on 
their hands during the first quarter of the new year than they 
expected a short time ago; but they have had to accept very low 
prices, and it is difficult to see how they can make ends meet, 
though certainly both steel and fuel are cheaper than they were. 
From Messrs, Webster’s works at Deptford, near Sunderland, a 
steel wire rope six miles long, and weighing 35 tons, has been 
dispatched for colliery haulage purposes, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE 4 pig iron market has been very quiet this week, the 
amount of business done being inconsiderable. itch warrants 
have sold at 41s. 74d. cash. Cleveland iron has been nominally 3d. 


per ton lower. No new contracts were being entered into. The 
market will be closed from Friday this week until Wednesday next 
week for the New Year holidays. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 4343 tons, compared with in the corresponding 
week of last year. 


The prices of makers’ pig iron show little alteration :—G.M.B., 
» Nos. 1 and 3 are quoted 42s. 3d. per ton; 
1, 43s. 6d.; No. 3, 42s. 6d.; Carnbroe, No. 1, 
6d.; No. 3, 43s, 6d.; Clyde, No. 1, 49s. 6d.; No, 3, 46s.; 
Gartsherrie and Calder, Nos, 1, 51s.; Nos. 3, 47s. 64.; Summerlee, 
No. 1, 51s. 6d.; No. 3, 46s. 6d.; Langloan, No, 1, 52s. 6d.; No. 3, 
46s.; Coltness, No. 1, 55s.; No. 3, 49s, 6d.; Glengarnock, at 
Ardrossan, No. 1, 50s.; No. 3, 46s.; Dalmelliagton, ‘W, 
No. 3, 47s.; Eglinton, No. 1, 46s. 6d.; No. 3, 47s; 
Leith, No. 1, 53s. 6d.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 
53s.; No. 3, 47s. 

The fornaces in blast number 76, compared with the same 
number last week and 77 in the corresponding week of last year. 
There are 44 furnaces producing ordi and ial brands, 30 
hematite, and 2 basic iron. At the end of this week it is ex- 

that 5 furnaces will be put out at loan ironworks, and 
that they will remain out for a considerable time, probably several 
months, during alterations. 

The stock of pig iron in Connal’s Glasgow stores has been drawn 
upon to a greater extent in the last few days than was ex; 

In the course of the year the stock shows a reduction of about 
160,000 tons, and is now only about a third of what it was two 


ears 
Hematite pig iron has been easier in price. Cumberland 
warrants are nominally about 6d. lower. An impression prevails 
that the output of this class of iron is so great in comparison to 
the consumption, that stocks are likely to accumulate. 

The steel trade shows no improvement. Only two or three of 
the works are employed anything like regularly, and these are now 
shutting down for the New Year holidays. Whether the others 
will resume after the holidays are over will depend fully as much 
upon the final settlement then of the wages question as upon the 
demand. Employers have probably never been at any former time 
so anxious to arrive at a thorough understanding with their men 
as at present. Much of the difficulty and loss of work that have 
marked the past year has been due to misunderstandings on ques- 
tions of rates of wages, and the results seem to have been quite as 
much disastrous to the workmen as to their masters. A want of 
elasticity in the a, the unions prevents the men accommo- 
dating themselves to the fluctuations of trade, and employment 
is often lost altogether in consequence. On the present occasion 
the trade needs fostering, and for this purpose employers require 
lighter costs and lower wages. Prices of steel are nomi i 

uoted on the basis of £5 15s. for ship-plates, less 5 per cent, for 
deliv in the Glasgow district. 

The iron trade is very quiet, with scarcely any feature of 
interest to note. Makers adhere to former quotations as closely as 


possible. They quote the lowest grade of common bars £5 10s., 
second e 5s., highest grade £5 17s. 6d., best bars ranging 
up to £6 7s. 6d., all less 5 per cent, discount. 


In the sheet trade there “y ~~ steady erplepmant, and 
rather more inquiry, especially for galvanising sheets. Inquiries 
have been made for ‘some kinds of sheets for forward delivery over 
considerable periods. Some makers have been inclined to quote 
six months forward but not further. The report that prices had 
been reduced in the Wolverhampton district occasioned a good 


deal of surprise on Change, in G! w, especially as quite a 
number of English houses are re to have been wedesvouring 
to negotiate contracts in Scotlan 


During the last week or two a considerable number of fresh ship- 
building orders have been placed on the Clyde. These, however, 
will all be fully wanted to keep the works in operation. A decrease 
of 5 percent. is to be enfo 
after the <a = At several yards 
gone on strike, but it is likely that they will eventually be glad to 
return on the employers’ terms. : 

The coal market is overweighted with supplies. Shippers have 


suspended at the English ports. There hes been a & 


demand for splint coal. Steam qualities are ve 
end oll fn motenato demand, but excessive supply. Prices a shade 


and da 





easier. Main is quoted f.o.b. at Glasgow, 6s, 9d. to 7s,; splint and 
ell, 7s, 9d.; steam, 8s, 9d. to 9s, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


HoLiDay week has been observed even more than usual, on 
account of the extreme fineness of the weather. The colliers will 
make, at most, but half a week of it, and a large number still less. 
Fortunately, good work was done befo~e Christmas, and at various 
important collieries the sidings were full, and on Tuesday some- 
thing like a movement to port took place. As showing what 
colliers, dock men, and railway men can do under pressure, I note 
that the coal exported, foreign, from Cardiff for the week ending 
Wednesday, totalled 325,544 tons, thus beating the record. This 
is the greatest total since the opening of the Bute Docks. This 
grand total has just come in time to swell the annual total, and I 
have little doubt but that, in another week, when the official list 
is certified, the figures will fluctuate between a quarter of a million 
and a million tons advance over the total of ’91. This will strengthen 
the movement for increased docks, for though the coal trade is 
epressed, and prices and wages falling, those conversant with the 
coal annals of Wales know that it is only the usual periodic change. 

So long as there is a good area of the best steam coals of Wales 
unworked, so long may a fair trade be expected. The decline will 
come when these in to show exhaustion. 

The decision of the Italian Government, which has been 
examining into the relative merits of German and English coal, to 
confine itself to English, has given a good deal of satisfaction here, 
as a fair share is certain to come in this direction. 

There is little change to be reported in price. Sales for early 
shipments of steam coal in January from Cardiff were as follows :— 
Best steam, 9s. 6d. to 9s. 9d.; seconds, 9s, 3d.: and inferiors 
from 8s. 9d. Swansea prices :—Best, 9s, 6d. to 10s.; small, 4s, to 


6d. 
At Cardiff house coal is perceptibly hardening. Latest prices 
are: best, 12s. to 12s. 6d.; No. 3 Rhondda, lls. 3d, to 11s, 6d.; 
brush, 8s. 9d. to 9s.; small, 6s. 6d. to 7s. 

Coke remains very quiet, foundry, 17s. to 18s.; furnace, 15s. 6d. 
to 16s. 6d.; Cardiff Swansea prices are still lower ; foundry, 17s. to 
18s. 6d.; furnace from'13s.; patent fuel, Cardiff, 9s. 6d. to 10s. 3d. ; 
Swansea, 10s. to 10s. 6d. Cardiff trade in this article is dull. 
Last week Swansea exports of fuel to France were 2775 tons; 
Italy, 4400; Algiers, 1160. a 

A slight outbreak of fire took place at the Victoria pit, Gadby, 
Aberdare, on Monday night. Fortunately it was soon got over, 
and the men in the colliery came out unharmed. 

Sir William T. Lewis has replied to a silly statement made use 
of in the discussion now going ongbetween the Federationists and 
the sliding scale supporters, that “he had pu ly lowered the 
market price of in order to lower the colliers’ wages.” Sir 
William, of course, gives a prompt denial. I only notice it in this 
column to show what rubbish some colliers will swallow. 

‘* Mabon,” at a late meeting in the Rhondda, said, deliberately, 
that the Federationists were Ye to spend £20,000 in order 
to get the adherence of the South Wales colliers, but he warned 
the Welshmen that if they did join there would bono peace in 
Wales. 90 per cent. of the English coal, he added, was inland, 
while the + proportion of the Welsh was foreign. If Welsh- 
men struck, foreigners would get the trade. There was to bea 
big fight, he admitted, between coalowners and colliers; hence 
the anxiety of the North to get the adherence of Wales. ‘‘ Mabon,” 


- 


however, would warn them that he personally would do his utmost | pe 


to prevent the league of Wales. His country should not be the 
Waterloo of the coal trade. The speaker was er ee 

The railways have done fairly well of late. The ale Rail- 
way revenue for last week amounted to £16,600, as against £13,094 
in the corresponding period of 1891. 

The close of the year leaves the future of the Welsh iron trade 
in a gloomy condition. It leaves the Blaenavon enginemen back 
after fifteen weeks of useless strike, Rhymney still closed, Lae ne 
stopped, Ebbw Vale with a section of strikers, and only Cyfarthfa 
and Dowlais doing a moderate trade—Cyfarthfa in tin bar, and 
Dowlais tin bar and rails. Principally the Welsh business is tin 
bar and rails] only as a rule, renewals. Ebbw Vale is occupied on 
African rails, Dowlais chiefly home. Managers admit that it is 
or by the low wages prevailing that headway is made. 

wansea Exchange prices this week are as follows :—Welsh bar, 
£5 5s, to £5 10s.; steel rails, heavy from £4, light from £5; stee 
sheets, £7 10s. to £8 10s.; iron sheets, £6 10s. to £7 10s. 
Bessemer steel, £4 10s. to £4 12s. 6d.; Siemens, £4 15s. to 
£5. Tin-plates were :—Bessemer cokes, 12s, 3d, to 12s, 6d. ; 
Siemen’s, 12s. 6d. to 123, 9d.; ternes, 22s, 24s., 26s.; best 
charcoal, 13s. 6d. to 13s, 9d. As was anticipated, the clearance of 
tin-plates from Swansea Harbour last week proved a large one, 
90,216 boxes, but as the men worked with energy to prepare fora 
holiday rest, no less than 94,568 boxes were sent from works, 
Stocks now represent 182,000 boxes, 

Swansea Harbour last week was the scene of considerable 
activity. This is shown by results, the imports showing an increase 
of 27,600 tons, aud exports 16,000 tons, over the corresponding 
period of last year. 

Amongst the items I note that 1134 tons of pig and 434 tons tin- 
bars came in. Imports of iron ore are now at the lowest, only one 
cargo coming in for Dowlais last week. The usual shortcomings 
are, however, well prepared for, and ample stocks to meet require- 
ments are in hand. 

Particulars of the new Bill of the Rhondda and Swansea Bay 
Company are to hand. The company seeks power to construct six 
miles of new railways, the first of these—2 miles 5 furlongs and 2 
chains—by a junction with their line at Cymmer ; the second, by 
a junction at Danygraig, St. Thomas, Swansea; the third 
at Baglan. The Bill also proposes to empower the company 
to raise new capital to the extent of £90,000, and to borrow upon 
that capital a further sum of £30,000. 


—— 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THERE is still an absence of any improvement in the iron trade 
of this district, and so far asany c is noticeable, it is rather in 
the direction of a weaker tone in the market both for pig and 
finished iron. So far as makers and consumers are conce +a 

ral want of confidence in the future operates against entering 
into forward ents of any moment. All branches of the 
Silesian iron indust are in a depressed state, demand having 
considerably domme for crude as well as for manufactured iron, 
Orders come in so scantily that the rolling mills are, on an av \ 
supplied with work only for a very short time in advance, e 
res trade especially is extremely quiet. . 

Iron business in Austria-Hungary moves on satisfactorily. A 
very firm tone both as raw and finished material is 
reported, with an upward movement in prices here and there, 
Bars are, on the whole, rather weakly called for, while for plates as 
wae oh few ateon Blvent suasins Dares © rted to be co 
forward. The Bohemian iron trade considerably improved 
late both as regards prices and demand. 

There is no change whatever to be noticed on the French iron 
market, the weak and mney py tone of former weeks having 
continued in all departments of the iron industry. Offers are 
more frequent than inquiries, and prices have in some cases shown 

inclination to move downwards. In Paris bars have been 


an 
hen } noted 148f. to 150f. p.t., girders 156f. But these prices must be 


ied as nominal, concessions being most willi agreed to, 
are on the French iron Poon on gh still more 


as 
gloomy condition 





prevails in the Belgian iron and steel trade, | Bro 








Inland as well as foreign demand is weak, and the business actually 
doing of the most limited description. With regard to quotations 
nothing can be reported to have changed since last letter. Con. 
cessions on list quotations are willingly made where orders of some 
weight are concerned, 


e tion erally throughout the e neering 
trades Bf the Rucnish-Westphalian district remain’ gn eats 
unchanged. Makers in all departments still report very little new 


work coming forward, and although here and there some establish. 
ments are kept fully going, the great majority of the shops are 
very short of orders, and any new work that can be got is competed 
for so keenly that it is difficult to get anything like remunerative 
prices, The iron ore business has still further decreased upon the 
week, Even the most limited production bas not been able to 
prevent an increase of stocks, and prices have, consequently, 
moved downwards, A general absence of animation still charac. 
terises the business done on the pig iron market. Indeed, there 
appears to be less doing from week to week. The reports coming 
in from the Siegerland are, if possible, even worse than thoee con- 
cerning Rhenish-Westphalian iron b In many instances 
makers er working with a loss, quotations being exceeding] 
depressed. Finished iron continues only in very slow demand, 
with prices as reported last week, tending in a downward direc- 
tion. Bars are in very poor demand. As the business doing is 
only of the smallest hand-to-mouth description, many works would 
most likely shut up altogether but for some orders of previous 
date, which secure employment for some time to come. Girders 
remain as neglected as before. In hoops also the condition of the 
market has in no wise altered since last week. The activity of the 
_ mills leaves, on the whole, much to be desired. They are, 
ike the sheet mills, irregularly occupied, and makers complain of 
most unremunerative quotations. With regard to the business in 
drawn wire and wire nails, nothing can be added to what has been 
—— noted. e employment of foundries and machine 
ries continues to be very unfavourable. The = factories 
likewise complain of a general lack of new work. An order for 
186 passenger wagons to be given out by the Magdeburg Railway 
Administration on the 29th inst. will secure employment for a short 
time tocome. Ata recent tendering for sleepers, given out by the 
— Railway Administration, M. 119 p.t. was the lowest 

The i iron and steel works of the Saar and Mosel district pro- 
duced, in month of November of present year, 36,384 t. forge pig ; 
42,018 t. basic and 6549 t. foundry pig; total being 84,951 ‘ 
Against October of present year with a production of 87,818 t, 
output has decreased by 3:3 per cent., while compared to 
November of previous year, when production amounted to 
74,920 t. only, an increase of 13 3 per cent, is shown. 

In November of present Ped 2,844,320 t. coal and coke 
were sent by rail from the Rubr district, against 2,612,540 t, 
in 1891. From the Saar district, 421,040t. were sent against 
388,270 t.; from Silesia 1,221,860 t. against 1,046,340 t. ; 
and from the three districts together, 4,487,220 t. against 
4,047,150 t. in previous year, showing an increase of 231,780 t., or 
per cent., in the Rubr district ; 32,770 t., or 8°4 per cent., in 
Saar district; and 175,520 t., or 16°8 per cent., in Silesia, 
compared to the co’ ing period in the year before. Total 
production during the first eleven months of present year was: In 
the Rubr district, 27,915,820 t. against 28,336,760 t.; in the Saar 
district, 4,415,010 t. against 4,446,880 t.; in —_ 10,126 ,670 t. 
——_ 10,858,200 t.; and in the three districts together, 

457,500 t. against 43,641,840 t. for the same period the year 
before, and has, meets 5 decreased in the Rubr district by 
420,940 t., or 1°5 per cent.; in the Saar district by 31,870 t., or 07 
r cent.; in Silesia by 731,530 t., or 6°8 per cent.; and together 
in the three districts by 1,184,340 t., or 2°7 per cent, 











LAUNCHES AND TRIAL TRIPS. 


On Thursday week Messrs. W. Simons and Company launched 
from their shipbuliding yard at Renfrew a barge loading dredger 
for the above company, for the imprevement of the port of 
Boness, Her buckets have capacity to raise 300 tons of material 
per hour, and the bucket ladder dredges the vessel’s own floatation 
to a depth of 28ft. under water level. She is fitted with compound 
surface condensing engines and mild steel boiler, constructed 
to Lloyd’s requirements for a working pressure of 901b. per 
square inch. 

The Conch, built by Messrs, Sir William Gray and Co., of West 
Hartlepool, to the order of Messrs. M. Samuel and Co., of London, 
was taken on her trial and proceeded to sea on the 24th December. 





She is to Lloyd’s highest class, under the bridge-deck 
rule, for the carriage of eum in bulk and general ‘0, and 
has been designed and during construction by Messrs, 


inspected 

Flannery, Baggallay, and Johnson, of London and Liverpool. Her 
leading dimensions are :—Length, 338ft.; breadth, 43ft.; and 
moulded depth, 28ft.; and she can about 4200 tons of oil in 
ten tanks, and has further tank accom to enable her to load 
down to summer freeboard. She is like her sister ship Murex, 
constructed to carry general on her return voyage, and is 
built to the requirements of the Suez Canal Company for trading 
and her fitting includes the latest improvements for safety and 
quick handling, with full electric light plant. Her engines, con- 
structed by the Central Marine Engine Works Company, have 
cylinders 25}in., 40}in., and 67in. diameter, with a stroke of 45in., 
with ample steam power supplied by three large boilers, and worked 
at sea in a very satisfactory manner, and after a thorough testing 
she proceeded to sea upon her first voyage. 

On the 20th inst, there was launched from the Elswick ons gw 
in fair weather the powerful protected cruiser Yoshino, which has 
been constructed by Sir W. G. Armstrong, Mitchell, and Co., for 
the Imperial Ja) Navy. The Yoshino has a length of 360ft., 
a breadth of s6hte, a mean draught of 17ft., and a displacement 
of 4150 tons, e of steel throughout, Over the 
machinery, boilers, magazines, and — gear there is a strong 
steel protective deck 4}in. thick on its sloping sides, and lin. 
thick on its horizontal portions. The hull is subdivided through- 
out into numerous watertight com ments, most of these between 
the protective deck and the deck immediately above it being used 
as coal bunkers. The total supply of coal which can be carried 
by the ship is just 1000 tons, which will enable her to have 
a large and exceptional radius of action at cruising is. With 
the boilers working under forced draft it is confident: Ce very 
that the enormous power of nearly 15,000 horses will obtained. 
With this realised power the speed of the ship will not fall far short 
of 23 knots, and she will thus be the fastest cruiser afloat, The 
Yoshino will be armed solely with quick-fring of the latest 
and most approved pattern supplied by the Elswick firm. It will 
consist of four 6in. quick-firing guns—eight 4°7in. quick-firing—and 
there will be besides an auxiliary armament of twenty-two 3-pounder 
quick-firing guns. Five torpedo tubes will also be ed. 
conning tower of steel armour stands on the forecastle, and within 
it are placed all the necessary appliances for working and conning 
the vessel in action. 








Mason's Pivorrep SIDELIGHTS AND SKYLIGHTS.—In connection 
with the alteration in the summer of the Atlantic greyhounds, 
City of New York and City of Paris, a number of these sidelights 
were fitted in both these vessels. Mr, Arnison, of Sunderland, 
has also supplied all the sidelights to the Société Anonyme des 
Ateliers et Chantiers de la Loire, St. Nazaire, including a large 
number of Mason’s sidelights for the steamers Canarias and 
Caravellas ; anda 13in. clear glass diameter—is now 
being fitted to the City of Belfast, bailing Messrs, Laird 

Birkenhead, for the Barrow Steam Navigation Company. 
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THE PATENT JOURNAL. 
Condensed from “The Iustrated Oficial Journal of 


Application for Letters Patent. 


When patents have been ‘‘ communicated” the 
"ene ond eddgens of the communicating party are 
printed in italics, 


13th December, 1892. 


22,925. TeLepnonic Tranemitrers of Sounp, R. H. © 
Courtoay, London, 

22,926. Lire-savine Apparatus, R, Archer and G. 
Gent, London, 

22,927. S«pakaTino Sueers ms! Paegr, J. M. Kelly.— 
(1. A. Briggs, United States 

22,928. Paper - ADJUSTING 
Macuints, J. M. Kelly.—(7. A. Briggs, United States ) 

22,929. Twist Dat Gainpina Dev.ces, J. H. 
Bergstrom, London 

22,930, PREVENTING Horses from S.tprino, W. N. 
Williamson, London. 

22,931, Paintine TeLeorspHs, W. L. Wise.—(C. L. 
Buck ingham, United States ) 

“eS for Bankers’ Cueques, A. A. Nesbit, 

ndon. 
22,9838. Burrézr Rops, W. Somers, London. 
22,934. © ose Combustion Enaines, J. Roots, 


evices for Priwiine 


22,935. Pasvanwe for Apsustine 8 rrino Mepiums to 
MACHINES used in Maxine Fiovur, B. and L. H. 
Neave and H. E. A. Digby, London. 

22 986. Feepino Apparatus for Printinc MAcHines, 


C. B. Cottre! 
2 108 Rotary Wep Pawrtinc and Fo.tpinc MACHINES, 
J. Derriey, Manchester. 
22, 988. Braxg, J. B. Dunlop, London. 
22,939. Screw-cutTine Latugs, F. ee h, Eset 
22 940. Navioatine Sups, J. B. Lee, Lo 
42.941. Propuction of Liout, W. Willis, E, J. Hum- 
phery, and W. H. Smith, London. 
22 942. Gatgs for WATERWAYS, &c., J. C, Chapman. — 
(F. R. Stent, Egypt ) 
22,943. FasTeninos for Groves, T. C. Booth and E. G. 
Rutty, London. 
22,944. Mup a for Boors and Snogs, J. E. Moor- 
ord, 
* onda Rnops for Rarrway Carriaces, G, Ingram, 


946. Paper Co.vars, &., H. M. Hennig, London. 
a 947, Urinisina Waste ENERay, W. Lowrie, London. 
22,948 —— “PROOFING WiRE NeTWoRK, F. Crane, 


22,949. ‘Wine Srretcuer, I. Barthou, London. 

22,950. Gatvanic Dray Barrery or Ce.i, R. Haddan. 
R. Gabarro, Spain ) 

22,951. Switcepoarps, R, E. B. Crompton, London. 

22,952, Stace Dresses, A. Cryer, London, 

22,953. Stoprerino Borries, W. H. Plumer, London. 

22/954. Breecu-Loapina Firg-arms, Count G. CO. 


. ion. 

22,955. Batancep Sipe Vatve, A. M. Clark.—{J. 
Parker, Ca: 

22,956. Sarr Tuas, A. M. Clark.—(J. D. Lesh and 
J. B. Toomey, United States 

22,957. Cottarz Srups, D. O. Parks, Londo 

22,958. LIGHTNING ARRESTERS, Ww. R. Garton and J. C, 
Daniels, London. 

22,959. Fouentme Grain, H. Siusiies, London. 

22,960. Cas Reorster, G. Boem n, London 

22, 961. Cyvcote Daivine Gian J ¥. wi Wiles, tendon. 

22,962. CHECKING FARES EHICLES, P. A. Robertson, 


22,963. Sawpwicn Boarps for ADveRTistnGc Purposes, 
E. A, Watts, London. 

22,964. Mup Guarps, 8. Lee, London. 

22, 965. Le Lerrer Fires, H. de la 8. de Rochemaure, 


22,966. Pwevmaric Tires, 8. Lee, London. 

22,967. Winp Moron, F. F. H. Medhurst, London. 

22,968. Daivino Grin, A.J. Simpson and The Ixion 
Company, Redditc! 


14th December, 1892. 


22,069. Gas-makino Apparatus, H. Rutsing, London. 

22,970. DtagonaL Sais, T. W. Ratsey, E. Lapthorn, 
G. R. Rateey, and E. W. — London. 

22,971. Screenina Coat, J. Ellis and C. McHardy, 
Dundee. 

22 972. Securntno Spokes of Waerts, H. Cole and C. 
Rowe, Birmingham. 

22,973, Suips’ Bextnus, W. P. Hoskins, Birmingham. 

22,974. —_- Psevumatic Tine, W. J. Wal- 


22,975. Counter Cueck Book, 8. Smalldridge, Dublin. 

22,976. Exvastic Waes. Tings, W. Bowden and R. J. 
Urquhart, Manchester. 

22,977. Cain's Main — B. Poole, Birmingham. 

22,978 Commopzs, G n, ley. 

22), 979. AUTOMATIC estemen J. Morgan, Dublin. 

22}980. Srrarinino Posts for Wine, EB. Woods, Liver- 


22,981. PeramBuLaTor Fittines, G. Moore, jun., and 
aan C. Moore, Birming' 
982. EscutcHEoNn Cover, J. Hill, Birmingham. 


or oee, IncLE-wook Soras and Screen, . Greene, 
Northampton. 
22,984. Merauuic B: C. H. Fisher, J. E. H. 


Brown, and J, B. Clarke, Birming 
22,985. Maxine of Prinarores, Frocks, &c., H. Davis, 
London. 


22,986. Horszsnors, W. H. Smyth, Glasgow. 
22, “i Seoonpaky Batrery P.iartes, P. M. Justice. 
W. W. Griscom, United States. 
22,988. Compinep InLet and OoTLet VeytTiLator, D. 
, Mancaester. 
22, poe Ventitatina Buitpines, &c., D. Baron, Man- 
chester. 
22,990. Meratuic Packina, G. Garnett, London. 
22,991. Carnvino Forks, H. C. Seddon, London. 
22/992. Percussion Fuses for Provectites, H. C. 
Seddon, London. 
22,993. Sprino Our ANCHOR Hook, R. Y. Ardagh, 
Worcester. 


22,984. OvcLe Hanpizs, W. H. Nosworthy and W. 
Martin, London. 


22,995. EXPanDiNno CARCASE Strercuer, H. B. Trevitt 
and L, Daniels, Sheffield. 

22,996. AsBsTos ‘Lamp Wick J. Pye, Burion-on-Trent. 

22,997, Ol -FRICTION CompounD, H. F. Hioveler, 

22 ie, “Arvostanen PortaBie Fence, J. Beaton, 

en 

ae Quick-pourine Kerrir, J. K. Alderslade, Isle 
w) 

28, i. a of Boats, &c., W. H. Luther, 

iw. 
28, ent. SHowcases for Conrectionery, W. Thomson, 


28,002. Matt-carts, W. Phillips, N ewport, M 
23,008. ANTI-FRICTION iowa? Downie. "0. D Downie, 


taly.) 
23,000" Wey Powers, B. ©. yhman, Brood- 
heath, near Manchester.” aa 
28,005. ~— 8. Allcock, Redditch. 

28,006. Curr, T. and G. Jones, Dodworth. 

“=. GALVANIC Batrerizs, W. Walker and F. R. 
“—. a2 ‘= 1L MoToR Enoines, J. Fielding, 
—. Panes of Sappies, T. Hibbert and C. Easley, 
—— Otamps for PxotocRaPxic Cameras, T. B. 


ton, Glasgow. 
28,011. Toy Gun, J. A. Evans, Monmouth. 
012. Bearinas for Ramway Axuts, J. Berkley, 


28,018. ApyERTisiInG Devices, J. W. Bennett, H. I. 
» and C. Syrett, Lon 
ee J. W. Bennett and H. I. Gould, 





23,015. BuckLEs ie Hagness, H. I. Gould and J. W. 
Bennett, 

23,016. Perrer Gasvens, &c , H. Thacker, London. 

23,017. Pressure Gavogs, J. Jackson and E. A. Hoad, 


23,018. Compination Penci Cases, E. Agit, London. 
23, — — of Rotter Sxartes, A. W. Steele, 


23, 020. Toon and Srezx, P. Fowler, London. 

23,021. gy por Be Cooxina Apparatus, M. di Castel 
Delfino, London. 

23,022. Te.ernone, A. Graham, London. 

23,023. TeLternonic News Taansmmter, T. Puskas, 


23,024. UPHOLSTERY Hooks, E. Dandy, London. 
28,025. Hame Fasteners, R Lambert, London. 
28, no for Hinoxp Casements, &c., G, Clarke, 


23,027. Reraiczrators, BE. Willows, London. 
23, a Neckties to Srups, J. Kretschmer, 


23,029. Tar, Suarts and Srern Busues for Sreamers, 
A. Gladstone, Liverpool. 

23,080. Stoves, E. Busch, London. 

23 031. Umpre.uas, J. Finan, Liverpool. 

23,082. Horse Cotvars, F. Hughes, London. 

23,088. Larne Cnuck, J. A. Gervais and F. and V. 
Matray, London. 

23,034. Preumatic Tire Covers, &c., G. McDonald, 
London 


23 035. Stoprina and Sraxtino Tramway Cars, G. A. 
Chaddock, London. 
28,086. Daivine Ciutcn, G. A. Chaddock, London. 
23,087. Rai. Sweerers, KE. T. Hughes.—(W. H. Leigh, 
United States. ) 
$3,088. Stirrups, J. Scott, London. 
23, 7. ELECTRICAL Connections, W. von Winkler and 
J. Fekl, London. 
23,040. Tourwino Leaves of Mvsic, &c., L. H. Bristowe. 
—(G@. H. Riddell, United States ) 
23,041. Sorrentino Water, L. H. Bristowe.—(Z. JI. 
Riddell and L. Watson, United States.) 
23,042. Coin-rReeD Apparatus for ExuisttIna 
Opticat ILLusions, The Electric Wonder Company. 
0. Anschuetz, Germany.) 
23, 048. Mace for Fivtive Bortirs, J. McEwen, 


23 044, wae mag pe ov aoe Borers, W. O. Wood and 
. Burnet 


u 

28,045, aan ae Wasuine Coat, &c., W. 0. Wood 
and ©, Burnett, London. 

23,046. Device for Erasina, &., E. J. Késter, 

on. 

23,047. Apparatus for Takina UP the Recout of Guns, 
A. Radovanovic, London, 


15th December, 1892. 
28,048. Cannyino InrLaTeRs on Vetocirepes, H. Short, 
rby. 
23,049. Manciincand Wrinorno Macuing, R. Warwick, 


on. 

23,050. AryustTmMENTS of J.apies’ Betts, R. Wheatley, 
sen., and R. Wheatley, jun., Birmin ham. 

23 051. Gatvanic Dry Cx, E. A. Mitchell and G. T. 
Tugwell, Kent. 

23, pe Ba. Howper for Crocnet, E. M.T. Huskisson, 


on. 

23058. Havutinc Harness and Drivine Bets, J. 
Knight, Leicester. 

23,054. Execrric Inpucrion Corrs, J. W. Davis, 
Wolverhampton. 

23,055. Branpinc Macuines, R. A. Smith, Dundee. 

28,056. Caimnzy Cow.s, T. McKenzie, Newcastle-on- 


yne. 

23,057. Frrrmvos for Use in Evecrric Licut Instauia- 
tions, F. King and W. P. m, tol. 

23,058. Foo S1GNALLING by MECHANICAL APPLIANCES, 
J. H. Pinder igan. 

28,059. SPECTACLES, J. Head, Middlesbrough. 

23 —— Hooks of VEHICLES, W. Boyes, King’s 

‘eath, 

23,061. Portaste Execrric Lamp Fittines, W. H. 
Sturge, Birmingham. 

23,062. Tempzrine Sree. Wire, J. Moseley, Manches- 


ter. 

23,068. Weavina Looms, R. Blakey, Halifax. 

£8,064. Printinc Trape Marks, J. Brennand, jun., 
Manchester. 

28,065. Sypnon Frivusuixc Cisterns, W. R. Lane and 
yt Abbott, Birmingham. 

23,066. Heatixo System, J. Langfield and R. B 
Sharples, Manchester. 

23,067. Arracuinc Bruen Hanpies, M. H. Clarke, 
Nottin 


23.068. ne &c , Inreriockina of Raitway 


28,108. Construction of Giass Roors, &c., 8. Deards, 
London. 

23,109. Testinc the Qua.ity of Mik, W. Belgrove, 
London, 

28,110. Frusuina Arparatus for Ciosets, C. Darrah, 


Manchester. 
23,111. Hinogs, C. Darrah, Manchester. 
28,112. — ,OLLING MACHINERY, Société Anonyme 
des ries de Longwy, London. 
23,118. Soluce Dirrzrences of ALTERNATING 
Cunrests, M. von Dolivo-Dobrowolsky and the Co. 
Allgemeine Elektricitiits Gesellschaft, Loudon. 
23,114. Lacina Boors and Sos, F. E. V. Baines, 


on. 
23,115. Paeventinec Tuerr from Money Baas, &c., E. 
orrini, Theydon Bois. 
23,116. Pyevmatic Tires, J. 8. Smith, London. 
28,117. Sream, &c, Peaessure Vatves, C. Richards, 
on. 
23,118. Fine Arpiiances, R Haddan.—{ The Kirker and 
Bender Fire Escape Company, United States.) 
23,119. Furniture Castors, Kt. C, Whayne, London. 
23, 1120, Macs for Pzevine Potatogs, E. Jaeger, 
Lo 
23,121. Uprers of FootssLt Boots, &c , G. Maynard, 
ndon. 
23,122. Parntino Sueraces, P. M. Justice—(M. B 
Church, United States , 
23,123. Wise Nettino, B. Searles, London. 
23,124. Wet, Borina Apparatus, 0. L. 6. 


Isler, 
London. 

23,125. Ooves or Cop Mepicine, J. B. G. Spearing, 
London. 

23,126. CanniaGE Srers, G. Friedlander and G. Askew, 
London. 

23,127. Sreermnc Hanpigs, G. Friedlander and G. 
‘Askew, London. 

bs Haxp Empossina, &c., Presses, R. C. Mackay, 

23,129. _—_ for Street Doors, W. Hamilton, 

mdon. 
a Parer Maxers’ Purp Enoines, T. 8. Tait and 
a on. 
23,181. Panes for Paintinc Purposes, B, J. Brearley, 
F. Evers, 


on. 

23,182. CiGARETTE MakinG MACHINE, 
London, 

23,183. Domestic BeLtows, A. M. Watson, London. 


16th December, 1892. 


23,184. ae agg TickET Printina Presses, T. J. 





23,185. An AnimaL JuMpPrING into a Burtpine on Fire 
and Brinoine Out in _ —~ an ImiraTion of a 
Cup, Lord G. Sanger, Lo: 

23, por we GycLe REMOVABLE Tos ame, T. Morton, Bir- 


Dg! 
23,187. Cas Cueckine Appiiances, C. W. Wilson, 
Westmoreland. 
23,188, Soritaines, T. Morton, Birmingham, 
28, 139. NEWSPAPER FILine ‘APPLIANCES, W. Brampton, 


E. H. Warden, Bir- 
ming! 
23,141. Net Covertnec for Garments, E, Armitage, 


verpou! 

28,142. Sasu Fasteners, J. M. Porter, London. 

28,143, OLEANING Tin and TeRNE-PLATES, W. and J. 
Williams and R. Harries, Bristol. 

— Packine-Boxes for Botries, &c., J. Smith, 


23,145. Somoot Srates, W. E. Munro, Glasgow. 

23,146. CompinaTion Hasp Lock and Sprinc Bouts, 
W. H., W. H., and B. H. Jones, Kage ge ome 

23,147. Button ATTACHMENT to Dress, W. Stenning 
and E. 8. Seaton, London. 

23,148. Fisuina Tackie, W. and J. J. Hardy, North- 
umberland. 

23,149. Ramtway Carriace Communication, W. P. 
Ingham, Middlesbroug’ 

23,150, MECHANICALLY-PLAYED MusicaL INSTRUMENTS, 
P. von Hertlin 

23,151. Lever 


gham. 
28,140. Tnpecatana Botts, 
‘ham. 


Visve on and Botriz, T. Saunders, 


on, 

23,152. Waeets for Bicycies, G. D. Hughes, Man- 
chester. 

23, Flat FEeaTHERING ScREW Prope.iers, H. McIntyre, 


28,154. Saonma Pirss, N. Macphail and F. J. Steven- 
we 


son, 

28,155. Metatiic Pacino, 8. Drummond and T. 
Abbott, Bradford. 

23,156. SoLvution for Removine Greasz, T. B. Green- 
wood, Bradford. 

— SToP-RoD Mecuanism of Weavine Looms, 8. 





Stowaus, A. , T. Wharmby, and R. 8. Hi 
Manchester. 


23 069. Wuzexs, W. O. Aves, J. Bonn, and Woodhouse 
and Rawson United, Limited, London. 
Printine ORNAMENTAL on Sir A. O. 
wing, Bart., and J. Stobo, G 
23,071. Lerrer Boxes, G. H. Willeox, } Birmingham. 
om Deweavene ADVERTISEMENTS, &c., J. Littler, 


ham. 
28,073. Garters, J. Moseley, 


Pv ’ 


Manchester. 
23, oe Rope HavuLace LIPS, W. D. Hodgkinson, 
anaes. Burtpino Cops in Srrxnrxe Frames, J. D. 
Whyte, Manchester. 


23,076. Suozinc Horses’ Hoors, W. J. Mair, London. 

23,077. Darvine the Srinpves of Spinning Frames, H. 
a3. Manchester. 

as 8 


ATuietic Cycte Carriage, F. Gilling, 


23, re = COMBINATION Suirt, J. Chadderton, Man- 

23, — Roor Gutters and Vatieys, J. Hunt, Liver- 
poo! 

23,081. Lire-savino Arpiiances, R. L. Tapscott, Liver- 


23 082. Purr Srrainers, T. Torrance and J. H. 
Howell, London. 

23,083. Mittinc Macuines, J. D. Asquith, Leeds. 

23,084. Or Cans, J. Nasmith.—(/J. W. Nasmith, Ger- 


rig 

28,085. Macuines for Grinpinc Surraces, W. Brown, 
Birmingham. 

—— CoMMUNICATING by Te.ernone, R, D. Smillie, 

23,087. Hacummms for Sinceinc Ciorts, R, 8. Brown 
ome J. Dalglish, Glasgow. 

Prorectine Timper Structures, W. Smith, 

ote 

23,089. Separation of Dust from Arr, T. Parkinson 
and G. M. Parkinson, London. 

28,090. Vanquano, C. Williams, London. 

23,091. Prorge.iers, G. O. Wallis, London. 

28, o, Lock-stitcH Sewine Macuines, D. {Jones, 

on. 

23,098. VeLocipepEs, G. L. Morris, N. H. Strickland, 
and G. Turner, London. 

23,0904. Canrnet, E. Laurie, London. 

23,095. Foupine BUNGALOW Hort, E. Laurie, London. 

23,096. Locxinc the Pepats of Bicycies, &c., F. 

er and A. Tressier, London. 

28,097. Rotary ENGINES, H. H. Lake.-(H. K. 
Wheeler, United States.) 

23,098. SHetr Bracket, H. Le G. Bradley, London. 

28,009. NEEDLEs, J. Wieseckel, London. 

28,100. VeLocirrpe Boat, EB. Banliat, London. 

28,101. Primary Batreriss, C. A. J. H. and H. E. R. 

ler, London. 
28,102. Locks for OLoser Doors, J. N. Maskelyne, 


don. 
28,108. SHEARS, P. Kamphaus, London. 
28,104. PortaBLe Cuamber, &c., for PHOTOGRAPHIC 
‘olande Duchesse d’Ayen, London. 
28,105. Manxuracturinc Powper, 0. Imray.—(The 
Jirm of F. C. Glaser, Germany.) 

28,106. AvTomaTIC CASH Prate, C. Weeks, London. 
ae Gurpine, &c., Aeruanon, A. Pflueger, 





d and A. Disney, Bradford. 

28,158. Execrricat Meters, P. E. Singer, London. 

23, 159, ELECTRO-MECHANICAL Depts InpicaTor, A. R. G. 
North Wales. 

3 Trace Sprincs for Dravcut ANIMALS, A. A. 


mdon. 
93,161. INDIA-RUBBER Boot-HEEL Car, R. A. Matthews, 
a 
23,162 Paprer-BaG Makina Macuines, R. Millis, 
on. 
—, Mecuanism for Screw Tapprne, A. Cochrane, 
W. Walker, 


23, 165. Feneunve acarnst Accipgnts, W. L. Evans, 
Cardiff. 


rew. 
—— — or Fioor CoveRrinas, 


23,166. Connectine RAILWAY Bars, R, L. Kirlew, Bir- 
mingham. 

23,167. Screw Botts, D. James, Bristo 

28,168. — the BLapzs of 7. J. Robert- 
son, 

23,169. en Inow and Srezt, J. Johnson. 

T. &. Blair and T. 8. Blair, jun., United States. 
— Srretcuine VELLUM on BanJogs, G. H. Anc! 


mdon. 

23,171. Avromatic Stock Fasric Measure, R. Bridge 
and J. Mason, Bury. 

23,172. Manprits, J. M. Smith, West Bromwich. 

28, 178, PREVENTING IRREGULARITIES in the RecisTRa- 
tion of Larose Wet Gas Meters, W. Cowan, Edin- 


burgh. 

23,174. AtracHMentT for Gas Cooxine Stoves, M. 
Michell, London. 

23,175. Mountinc Swinoinc Mirrors, F. McIlvenna, 
©. A. Barnes, and H. 8. Broodbent, Liverpool. 

23,176. Fastenine the Enps of Rats, H. 8. Pitteway 
and W. O. Wood, London. 

28,177. Macuinery for Makino EartHenware, R. 
Stanley, London. 

28,178. Hyprostatic Power Motor, 
London. 

28,179. ADVERTISING APPARATUS, G. M. Page, London. 

28,180. Cicars and Cicaretres, J. F. H. Engelhardt, 
London. 

23,181. Pavine Bricks, J. Hamblet, jun., London. 

23,182. Gas Meters, H. A. Tobey and H. T. Yaryan, 
London. 

28,188. Sanitary PowpreR Boxes, A. H. Jakins, 
London. 

23,184. Saucers for Inpian Inx, J. P. Maginnis, 

ndon. 


> AvaRM Cocks, W. Fielder and H. Newmarch, 


mt. Bs —— Tires, C. Moth and J. C.S. McLay, 

mdi 

28,187. Waarrans, 8. Taylor, Birmingham. 

28,188. Sarety Back, R. Brownlie, Belfast. 

—, Crassina Letters, &c., E. M. C. Chardon, 
jon. 

28,190. HorsrsHoxrs, R. Heaton, London. 

28,191. Brusx Stanp, B. Thorn, London. 

28,192. Frre-proor Fioors, &c., J. H. Blakesley, 


don. 
gma Coms, J. W. Morris and T. Stringer, 

mdon. 
28,194. TREATMENT of TinNED Iron, J. C. Butterfield, 

London. 


H. Masson, 





23,195. Guoves, W: P. Thompson.—_(J. RB. fobitscha, 
‘Aust tria.) 
23,196. Topacco Pipgs, J. Williams, jun., and J. H. 
Jones, verpool. 
ee Ar Currixc Paper, &c., W. P. Thompsov.—(A. 
y-) 
es 3 Hawarne Door Curtains, C. F. Chi: nery, 


verpoo! 
23,199. MusicaL InstRUMENTS, R. Hope-Jones, Livur- 


pool 

23,200. Heatinc Feep Warer or other L:quips, T. 
Mudd, Live 5 

23,201. TeeaTine SULPHURISED Ores, J.C. Butterficld, 
London. 

23 202. Tarps and Tar Hoes of Cacks, 8. Barnwell, 
Manchester. 

28,203. Frauir Pickixe Toois or Apparatus, C. F. Hill, 


mdon. 

— — Hinces, W. Glazier and J. Malum, 
ve 5 

23,205. Hors*-: no¥s, J. Pimbley, Liverpool. 

23,206. Biack Leap, R. Ripley, Liverpool. 

23,207. Reoucatinc ApMirsion of Steam, T. Mudd, 


osive 
ans Boni Peore.iers, &c , B. Bernstein, Liver- 


= 

23,209. Tirnrs, &c., for Crcte Wuee.s, H. Faulkner, 
London. 

23,210. Unwixpinc Woot and other Yarn, J. Windsor, 


mdon. 

28,211. Propuc:nc Cotour'ne Matrers, H. E. Newton. 
—(The Farbenfabriken vormals F. Bayer and Co., 
Germany.) 

23,212. Paopuctnc CoLourine Martrers, H. E. Newtor. 
—(The Farbenfabriken vormals F. Bayer and Co, 
Germany. 

23,213. DIiPHENYLNAPHTHYLMETHANE, H. E. Newton. 
“(The Farienfabriken vormals F. Bayer and Co, 
Germany.) 

23,214. Watcu CHains or Guarps, J. R, Clemens, 
London. 


23,215. Watcues, J. R. Clemens, London. 
23,216. ConstructTinc Batuine Macutngs, J. T. Crook, 


on. 

23,217. Dryinc Susstances, J.C. Eno and R. Jackson, 
London. 

mas. Device for Oreratinc Vatves, J. Wagner, 


on. 
23,219. Rock Dritts, E. J. Rule, London. 
23,220. Fotpine SHELves or Book Rack, W. H. Sugg, 


on. 

28,221. Watcues, 8. W. Bassett, London. 

28,222. SiagNaLuinc Apparatus for Ratwaya, R. 
Simmon, London. 

“—_— > InsTaANTANEOUS CARTRIDGE, E. Grosskopf, 

7; Naw Fire Bar, N. Browne.—(A. H. Vater, 


28,225. aa. Wimvow Snow-cases, J. A. W. Bethke, 
London. 

28,226. Srampep Metat ADVERTISING LetTERs, C. 
Garnier, London. 

23,227. Locks and Keys, T. Loveridge, London. 

23,228. Armour Puiates, A. Longsdon.—{The firm of 
Fried. Krupp, Germany.) 

28,229. area for PuotocRaPHic CAMERAS, T. Samuels, 


23,230. — Bap Fiavours from Propvucrs, E. 
J. Davioud, London. 

28,231. Execrric GLow Lamps, P. Scharf, London. 

23,282. SzconpaRy Batrerizs, J. Y. Johnson.—_{A M. 
Michel, nce. 

23,238. Puriryina Tannic Liquips, J. M. E. Fonte- 
nilles and H. G. J. R. Baguenier- Desormeaux, 
London, 

23,234. Borrite Srorpers, T. H. Gaskin and W. P. 
Young, London. 

23,285. Uriiisation of Stats, O. J. Owen, London. 

23,286. SmokeLess Fue, H. H. Lake.—(B. Clarenbech, 
Germany.) 

23,237. Stzam Borers, E. C. Ruselle, London. 

23,238. Macainxe for Curtine Breap, &c., H. Mundlos 
and R. Arendt, London, 

28, es Lerrer Sxeet and Envevore, E. J. Armstrong, 


mndon. 

23,240. Tings for Cycizs, J. Lowe, London. 

28,241. Eoa-cups, C. Weinschenk, London. 

23,242. | oe Gear for VeLocirepes, P. Malicet and E. 
ndaon. 

23,248. : ‘Taauway “Cow Oatcuens,” L. F, Bernard, 


23, 244. ‘Mase Ton, L. V. Hulle, London. 
28,245. —— Megasurine Apparatus, A. A. Guill t, 


28,246. Maaws for Coatine Suva at Sxa, P. B. Lew, 
Lond 


ion, 

23,247. Construction of Routers, E. Kollmar, London. 

23,248. “‘ Grirrin” ReversisLe &queeces, W. Griffin, 
London. 

28,249. Apsustinc Gun, &c , Stocks, J. 8. Boreham, 
Colchester. 

23,250. Steam Pire Non-conpuctine Coverine, B. 7, 

tie, H. Kelly, J. Frazier, 8. McMillen, and F. 

Rundell, London. 

28,251. PaorocrarHic Emutsions, F. W. Stoddart, 
Bristol 


17th December, 1892, 
—_ Automatic Winpow Sasu Fasteners, F. Shirley, 


mdon, 

23,258. SHortne of Horsgs, F. Shirley, London. 

23,254. CHain Apsustment for Bicycizs, E. A. E. 
Howell, London. 

— Fastenine Hinaes, &c., 8. Wakelam, Staff urd- 


re. 
23,256. InpEx Hotper, J. D. Brown and H. Evars, 
Lond: 


on. 

28,257. APPLIANCES for CLEANING the Epcrs of Coms 
Cincies, W. H. Greenwood and F. Farrer, Bradford. 

23,258. PortaBLeE OprticaL Lantern, J. Trotter, 
Glasgow. 

28,259. WRITING Sxates, J. D. Storer, Glasgow 

28,260. ConnecTine the Pickine Arm to its STUD, c 


ax. 

23,261. ‘TvstRUMENT for SPREADING SHAVING Soap, A 
Blake, Bristol. 

23,262. CoLourED Patterns, J. Robb and J. Grime, 


sgow. 

28,263. FiusHinc WaTeER-cLosEtTs, 8. Gratix, jun , and 
Brother, and H. Brocklesby, Manchester. 

23,264. Apparatus for Dryine Gray, V. Obermiillner, 


Liverpoo! 

28,265. Horsz SHor iar, or Ice Coos, W. H. Sands, 
Newcastle-on- 

28,266. GRINDING Boor Macaine Cutrers, W. H. 
Dorman, Stafford. 

28,267. SEwIne Macuing, W. H. Lp eon Stafford. 

23, 268. Rapip TRANSHIPMENT of CoaL, A. W. and J. 
Robertson, London. 

23,269. ELvectric Suppty Meter, J. Perry, M. B. Field, 
and L. J. Steele, London. 

a Constructive CYCLE Wuetts, T. J. Haslam, 


28,271. Rarpow PuzzuE, W. Ffolliott, Bucks. 

23,272. Buanks for ‘‘ Doc Sprxes,” C. March, Glasgow. 

= Fire-GRaTes for GENERATORS, J. MacDonald, 

— Daves for Hoxtpina Hats, A. H. Crosby, 

on. 

23,275. Vatves for Encines, D, N. Bertram and G. 
Thomson, Glasgow. 

23,276. Baby Cuairs, D. Stewart, Glasgow. 

23,277. MovusTacHE an for Cours, B. Barnett ard 
G. W. King, G 

28,278. ‘cae for y Caenan, G. D. Hughes, Man- 
cheste 

28,279. Gane APPARATUS or Puzz.ie, J. 8. Cooke, 
London 

28, re Broxat Apparatvs, J. Armstrong and H. Smith, 

23, rh 2 T. Mudd, Liverpool. 

23,282. SELF-CENTERING Caucks for Latues, F. del 


Riego, London. 
23,288, CrcLE BADDLms, W. Brampton, Birmingham. 
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23,284. Rat.way Sionats, BE. Barton and W. Seddon, 
23,285. Macutnes for Feutrmsc Hat Boprss, A. Turner, 


ion. 

28,286. Sree. or Incor Iron, P. M. Justice.—(J. Meyer, 
Grand Duchy of Luxemburg. 

28,287. Receivers for VoLaTILe wy B. J. B. 
Mills. (A. Gilliard, P. Monnet, and J. M. Cartier, 
France.) 

23 288. Breaxive, &c., Firax, J. C. Mewburn.—(J. 
Cardon, France.) 

23.289. Boots for Crcuists, H. T. Seahnan, kanten, 

23,290. ALTERNATE CURRENT Motors, E. Arnold, 


London 
23,291. = Merers, E. , London. 
23,292. Wisp Waest, E. er and J. Normandin, 


on. 
——, Pomp, J. C. Tom and 8 B. Hoover, 
on. 
23,294. Crosune for Jans or Cans, J. M. Barnhart, 
London. 
23,295. Orzntnc Eurcrric Circurts, Sir D. L. Salo- 
mons, Bart , London. 
— 2 ScAVEXGERING Apparatus, A. C. Holms, 
23,297. Evaroratine Bring, &c., Sir L. Bell, Bart., 
London. 
23,298. Borrte Srorrsrs, F. D. OC. Strettell and C. 8. 
Moore, London. 
23,299. Szeparatinc Stack, A. M. Chambers and T. 
Smith, London. 
23,300. Manuracrurine Borpserep Risson, W. Remy, 
London. 


23,301. Nari, A. E. Lardeur, London. 
23,302. Atracninc Lapets te Trunks, A. E. Lardeur, 


Slaytor, 


on. 
23,804. Sroprenine Borries, E. T. Thomas, London. 
23,305. Hermeticatty Cxiosinc Vesseis, 8. Malo, 


on. 
23,306. Motive 
Lond 


ion. 
23,308. ArmospHertc Gas Burners, J. 
Lond: 


Power Apparatus, G. H. Jones, 


on. 
23.307. Croce Wuegts, J. M. McMahan, London. 
23,308. Fixinc Scarr-pins, &c., Posr7z1ox, G. de 


on. 
23 309. Suprortine Wixpow Courrarns, T. G. Chandler, 
on. 
23,310. PotisHinc Cream, C. Schmidt and E. Loh, 
London. 
=, SirpimG Doors, D. Doyen and J. Didion, 


ion. 
23 312. Maxine Armour pLates, H. H. Lake.—(H. A. 
Harvey, United States ) 
23,318. Maxine Armovr-PLatrs, H. H. Lake -(Z. A. 
Harvey, United States 
23,314. Avromatic ELECTRIC Frre-aLarm, E. F. Cox, 
Heath. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette, 


483,749. Grixpmc Macuivg, J. Rogers, Elkhart, 
Ind. —Filed April 22nd, 1892. 





Claim.—The combination in a grinding machine, of 

a base, a main frame pivotted directly thereon, a shaft 

journalled in said frame, said shaft carrying a er- 

wheel, a dary frame pivott oe — 

said secondary frame carrying a grind-wheel ha 

pinion on one end of its shaft, which meshes th 
483.749) “ 








said power-wheel, pone dl motion is transmitted 


the —— to the grind-wheel, and springs 
their ends 
eo = en supeotsrae rebereby 


and 
Scenes subetentially 


483,805. Sream Bomer, J. D. Hulings, Hulings, 
W. Va.—Filed May 18th, 1892. 
Claim.—(1) The combination, in a steam boiler, of 
an outer shell, a fire-box within of corrugated 
and an intermediate plate secured to the corrugated 





secured to the plate, substantially as 
described. (8) The combination, in a steam boiler, of 
an outer shell, a ted fire-plate within the shell, 


between the saat end Seo-zinis, 
termediate 


both the 
to the shell, sub- 


483, ree. Merraop or Workinc Heat REGENERATORS, 
J. T. Wain rg, Pa.—Filed August 


ales he oped of wor! regenerators, con 


regenerator by | or 
ie the — cs fa peng ean aio 


ie regenerator or of regenerators another gas 











or set of regene- 
the currents through the second 
regenera while they continue in the 
same direction through the first ~ he substan- 
ly as and for the purposes d described 


rea H. C. Plattis, neuen England.— 


seclaetemppareeciedt 
a 

pee rahe om for the specified. (2) A 

wr the,parpance She or Lin -like 


fireplace or 
ly and 


furnace 
inner and outer walls 2 and 3, arranged verti 
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WOR 
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V7, TD 


IR a fucl space closed at the 
~ Sg ee fed. air — 11 arranged in front 


Sa ._ “ae 12 ep phe BF = 
inner wall, a charging hopper 4 above ‘ue 
space, a normally closed ash-pit 6 below said fuel 
space, and - 4 


an passage 14a, ha’ its lower end 
g at a point below voy By of the fuel 
walls, su’ herein described 
483,934. Zurc conemeam, 0. Lumaghi, St. Louis, Mo. 
—Filed November 1 1891. 
Claim.—({1) In combination with a flue for 


Neacti 


fumes from the 


proximity to the retorts, for the purpose set forth. 
483,942. Dicrster, B. F. Radford, Hyde Park, Mass, 
—Filed June 15th, 1892. 

Claim.—A dome or head for digesters, com! 

caipoed te cosly Gh cach efbayy end bart yenins 
ani fy 
ey therethrough, an pao. f= omer 

ferential flange ed tneees at said openings, an outward 


of 





secured to the iron flange, a 
stantially as described, for the purposes specifi 
483,981, Process or AND APPARATUS FOR THE nee 
racture or Gas, J. L. Janeway, Phoenixville, and 
F. Filed October 9th, 1891. 
facturing gas, which 


mixed supply of steam —y oil ; third, forcing such 
mixed supply of steam and oil ail by ~——s steam pressure 
from its point of entrance thro -_ said chambers to 
stantially” Eh @anep : aaeran _ 
ly as 8) 2) An appara’ or manufac- 

series of unicatin g 


t comprising a comm' 
pe SS filled with refractory 


an inlet fer 
the —— supply of oil and steam, an air blast inlet, 





{483,981} ‘mine 





























and an iulet for steam to be superheated in the sub- 
of the all 





fumes, a series of removable defi ectors, each having 
sides, « tar connecting the, plates, and «standing 


a otmtel to 
sot forth. (2) In a zine 










the combination of the retorts, 2 
unication with the retorts and con 
to receive deposits of “the 
ic oxide, and an ascending fiue in connection 
end of such 


with the 
eS ton 





%. ) The combination, in a —s su! 
the retorts, a chamber for receiving tallse 


ituated at or 
near the lower end of the iret 
blast 


being situated at or near the top of the second 
chamber, and outlets for the ucts of combustion 
and the man outlets being situated 


at or near the exit 
pos substantially as specified. 
044, Auromatic Restartine Insecror, W. Pen- 
~~. Leadville, Colo —Filed April 17th, 1891. 


and cham! 
socket nut H2, 
shown and descri 


with cae iow 
and socket nut 


the combining tu 





’ so dan = oe 
oe an e slight longi 
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———. 


the purpose set forth. In combination with th 
Gelee Wantirna ah valve L and the flanges 






Uc 


% > = = 


Wace 


or guides for re same, at an angle to the 
vertical line of the casing, as shown and described, 
484,072. Preumatic Cuain, A. P. Watson, Lake City, 
Minn.— Filed lore de 1891. 
Claim.—The combination, with the rocking chair 
having a stationary frame and a rocking frame sup. 
an a of a double bellows ha’ its contre 
secured to the rocking frame, and its top and 
bottom boards secured to the stationary frame, and 





havin; a inlet and away S vee for the pee 
= = the — pipe therefor secured in 
we Lah the back of the chair, the detach- 


484,110. Apparatus ror RecuLaTine THE INTENSITY 
or Incanpescent Licuts, J. F. McBlroy, Albany, 
N.Y.—Filed March 18th, 1892. 

Claim.—In an aj 


of incandescent ts, the combination of an iron 
frame, an coil secured to said frame and so 
constructed as to allow a free circulation of 


through the irom parts, an armature bent near its 
in such & mansor that the bended portion many 


(4841/0) 






408.112. Macnee ror Makino 

AS ee J ‘March 16h, 18 tie 
Claim.—({1) Ina machine for making pipes of a Pp 
metal, the combination, with a ceased end @ panes, 
of a tubular former on the mandrel and having means 
for adjusting its inner diameter, said drel and 


























